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ABSTRACT

In 1ts chronic form silicosis had always been
been taken for granted as one of the wnccupational
hazards of mining. But both during and shortly after
the Anglo-Boer War it manifested itself in a new
accelerated form amongst former Witwatersrand rock
drillers. Desplte the appointment irn the Transvaal of
a commission of enquiry in 1902 and the promulgation
of dust precaution measures, by 1912 the prevalence of
and mortality from the disease amongst the
Witwatersrand miners had not diminished. This finding
suggests two of the purposes of the study: first, the
reascns for the continued prevalence of the disease;
and second, the extent of.the mortality from silicosis
amongst the miners. Because of the apparenily low
prevalence of and mortality from the disease amongst
Africon mineworkers, the disease was ironically
nick-named the "white death". Therefore another aim
0f the study is to examine the validity of the medical
claim that the short contracts of African migrant
workers safeguarded them from contracting accelerated

silicosis.

As the subject is complex, the study wuses a
thematic approach. Chapters two to nine deal with
significant themes: first, the growing medical
knowledge concerning silicosis, the mining and medical
precautions against the disgease and the age~old

disregard for the occupational 1illness in its chronic



form; second, the industrialists' need to reduce
working costs, the development of mass-production
technologies and the resort by management to “"speeding
up”; and third, the miners' needs for joh and wage
security, the encroachment of African competitors in
semi-skilled and skilled spheres of mining and the
introduction arnd the extension of the colour bar.
Chapter tine deals with underground health
conditions. Chapter ten explores the awareness of the
new form of the disease, accelerated silicosis, and
the establishment in 1902 of the first Transvaal
commission on silier i1s. Chapter eleven discusses the
failure to implement renredies. Finally, chapter

twelve explorss the prevalence of and mortality £from
silicosis and the impact of the disease on the
workforce of the mines. In chapters ten, eleven and
twelve a synthesis 1Is offered of the themes and
findings of the previous chapters. The project is
baged almost entirely on contemporary primary and
published sources. Apart from gilicosis, a wunifying
theme throughout the discrete sections is the
perceptions of miners of their vocation in general,

and of this occupational disease in particular.

The study requires periodisation. As silicosis
is a slow-developing disease the starting point of the
investigation is 1885, when gold was discovered on the
Rand. The study ends in 1910 hecause the establishment
oi Union in 1910 and the legal award of conpensation
in 1911 heralded a new era in the history of silicosis

on the Socuth African gold mines.



The following are the comclusions. First, almost an
entire pgeneration of overseas miners, most of whon
remained migrants and whose skills pioneered the South
African gold mining industry, died from silicosis.
Sscond, for reasons of self-interest, some of which
they shared with one another, both the Transvaal state
and the Randlords did virtually nothing to remedy the
cccurrence of the disease, Both parties were culpable
for the neglect of the health of the industry's
workforce: wusing only perfunctory dust safeguards,
management intensified production through the
deployment of bhoth wmodern technology and latour
intensive practices, peculiar to the Witwatersrand;
and most of the state's interventionist {nitiatives
were the result of pressure from the British House of
Commons. Third, the fear and anger of minersg at being
the victims of a preventable occupational disease,
provided the catalyst for their militancy during the
period. Fourth, the industry's power was partly
responsible for causing both the pregs and medical
profession to be sil.nt about the problem until 1910,
Finally, the mineowners bolth seized and promoted the
unsubstantiated medical orthodoxy, namely that the
short contraccts of African mineworkers protected them
from accelerated silicosis, as an important rationale

for perpetiating the migrant labour systen.
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CHAPTER 1

INTRGDUCTION

"Such a death rate [from miners’ phthisisgl
igs a disgrace to the richest mining field in
the warld"———an anonymous minger, 1210.

"The primary fact is forgoffen that we are
face to face with the great danger of
metalliferous mining ~ a disease [(miners’
phthisisl which is far more fatal than
accidents, which is the one complaint which
besets an otherwise health occupation which
is readily avoided by...simple
precauwtions. "———Hining Journal, 1912,

In his vyear—end report, in December 1901, the
Transvaal Government Mining Engineer stated that
during the period between the beginning of the
anglo~Boer War, in Octaober 1899, and the resumption of
mining on the Reet, in May 1201, 227 pre-war
Witwatersrand raock drillers, or 16,5 per cent of the
rock drillers, had died from the occupational diseasey
silicosis.” Fifteen months later the Weldon
Commissiony which investigated the causes and the
oceurrence of the silicesis, reported that the disease
was prevalent amongst 22,5 per cent of the white

wnderground workforce on the Witwatersrand mines: of

=



the 4 403 white underground mineworkers 15,4 per cent

were definite silicotics, while 7,2 percent mad

symptoms which probably indicated the disease.?
P

In 1212 the Van Niekerk Commission, also known as
the Medical Commission, concluded that neither the
death rate from silicosis nor the prevalence of the
disease amongst white underground minewarkers on the
Witwatersrand gold fields had diminished.” As
important, in 1912 the average age of death of rock
drillers was thirty—three years and the commonest age
was twenty~nine.6 Miners on the Witwatersrand who
gpecialised in rock drilling had an average working

life of only seven to nine years.7

In other metal mining centres the pogition was
diffterant., In Bendigo, for instance, the average age
of death For miners was fifty years.s In Dornwali the
rapidly progressive form of silicosis amonagst rock
drillers had been reduced. Ry following the
recommendations of the Haldane Commission, which
reported at almast the same time az the Weldon
Commission in the Transvaal, the Cornish mining
industry improved miners’ health. It was ausserted
that by 1910 the working lives of Cornish tin miners,
particularly rock drillers, had been a&xtended by ten

years.,?

At the turn of the 20th century silicosis was not
a new disease amongst metal miners, as it had a

history which spanned centuwies. In its more usual

k3



chtronic forsm it caused premature death or severely
crippled miners at, an average age of fifty and atter
they had worked for approximately thirty yeuatr-s.l‘:1
Employers and governments had taken it for granted as
one of the occupatinnal hazards of mining. The

miners, too, were ipured to the disease and
anticipated short working lives. Rut the disease
manifested itself in & new way amongst rock drillers
on  the Witwatersrand and in Corﬁwall. Ites form was so
rapidly progressive that it caused miners to die when

they were young men. 11

Constant and continucus exbmsure to excessive
at zunts of respirable silica dust caused "dense
fibrous nodules”" to replace the spongy lung tissue.
When removed from the body and placed im water, such a
silica-damaged lung sank "like a stone", its weight
being three time as great as that of an average
lung.12 Also, such & fibretic lung was "very difficult
to cuk with a kni¥é, and practically impossible to cut

iz

withh a razaor®.

Because of the size of the Witwatersrand gold
fields and the large number of underground workers, it
is to be expected that, if inadequate preventive
measures against the inhalation of duslt were Laken, a
nuae crude prevalence of silicosis wowld occur. 1% Even
sa., and despite the disclaimers of certain doctors to
the contrary,iE in relative terms the prevalence of

silicosis was higher on the Witwatersrand than at

other metalliferous mining centres. Also, both its

|
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incidence and fatally incapacitating development were
far more rapid on  the Rand gald mines than
elsewhere. '€ In 1916 J. Fratt Johnson. a doctor who
was more ceondid  and  outspoken  than most of his
co.leagues, summed up the extreme dimensions of the
disease on the gold mines: "The mortality from miners’
phthisis [on the Randl is unequalled in any part cof

the world.»17

Johnson s chil \ing message suggests two of the
purposes ot this study. One is to explore the reasons
that the Witwarersrand miners were more vulnerable to
silicosis, particularly accelerated silicosis, than
their counterparts at any other hard rock mining
centre in the world. Another is to uncover the extent
of the mortality from the occupational disease amongst

both rock drillers and general oniners.

By 1210 the standard South African nick-name for
silicosis was the “white death”.l® The name was ironic
because health officers regarded silicosis as a
serious health problem +for white mineworkers only.
Although they did not regard Africans as being immune
to the disease, its incidence, prevaleance and
mortality amongst Africans were viewed as being so
slight as not to warrant concern. Medical opinion
held that the relatively short and intermittent
contracts of most African mineworkers, which usually
did not last for more than '"seventeen to eighteen®
mDnths,lq did not give the black workers the “same

opportunities [as Ewopeansl of contracting Miners’
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Fhthisis".<? Also, health officers claimed that, after
the African had returned to their rural homesteads,
they were able “to shake off that tendency" to
silicosis and "get back to normal conditions".21

Therefore another aim of this study is to to explore

the validity of this medical belieft.

Thaere are viery few academic studies of the
nistory of silicosis on the Witwatersrand. Apart from
the articles and papers which I wrote twelve years
ago, only four historians have tackled the ptroblem.
Mogst of these studies are briefd surveys and lack
getailed analysi~ of the many . complex issues, 22
Another defect of thecge studies is the organisation of
information. The subject is complex irequiring the
exploration of many themes which provide solutions to
a large number of apparently unrelated issues. When
an attempt is made +to discuss these themes in
parallel, the strands of the argument remain separate
and are not unifiad in a sythesis of inextricably
related  issues and events., For this reason I have
chosen a thematic approach. Chapters two to nine deal
in depth with significant themes so that in the final
chapters, without the need Jor digression, the

connections between the themes can be woven together.

Apart from silicosis, a unifying theme throughout
the discrete sections is the perceptions of miners of
their vocation in general, and of this occupational
diseage in particular. We must use historical data to

intarpret the experiences of workers. By exploring
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the percepticons of miners we gain an understanding ot
their needs and feelings: their fear of the disease;
their neesd to distance themselves from the realities
of disablement and death; and their desires for job

security and for danger pay.

The scope of this study does not permit an
intensive exploration of the debate as to whethzr the
Trransvaal state dominated the mining houses or whether
the reverse was true.<- All the same, another unifying
theme in this prmject. is the connection between the
state and +the gold mining industry.24 We examing this
relationship under three consecutive, but distinct,
governments: firet, tihe South African Republic under
Fresident FPaul Eruger in the era 1886 to 1899 second,
the EBritish administration’s crown colony government
from 1902 to 19073 and third, responsible goavernment,
with Lowis Botka and Jan Smuts at the helm, under Het
Volk's rule during the period 19207 to 1210. Sueh
analysis will enablé us to understand the responses of
the state and the mining houses to the prevalence of

and the mortality from silicosis.

In 1983 David Yudelman argued that duwring the
period 1902 to 193¢ there was a '"growing symbiosis"
between the state and the industry. Also, both before
and after Yudelman published his work, Fieter C. Grey,
Feter Richardson and Alan Jeeves provided supportive

25

evidence for +this author’'s hypothesis. We will
therefore test whether this state—capital alliance,

the theary posited by &8ll these historians, helped



shapr the reactions of the various Trangvaal
governments and the minipg bhouses to the prbblam of
the occupational disease, silicosis, which manifested
itself on a buge scale on the Witwatersrand gold

-
mines, <6

In rddition to a thematic approach there is a
need for periodisation. As silicaosis is a
slow—developing disease, its manifestation in an
accelerated form on the Witwatersrand in 1901 was not
the result of mining techniques ther in use. Rather,
at that time the huge crude prevalence of silicosis on
the Reef reflected the existence,K of excessive dust
levels on the Witwatersrand gold wminesy, which had
prevailed for a number of years bhefore the turn of the
20th century. This euplains why the starting point
for this study is 1886, when gold was discovered on
the Rand., Until 1910 this occupational health hazard
was an issue confined to the Transvaal. With Union in
1910 the Botha-Smuts ministry manipulated the issue of
silicosis so that the financial burden of compensation
would be borne not by the Transvaal alone, but by the
new state, the Union of South Africa. In 191

legislation +for the award of compensation heralded a

new era in the history of silicosis on the
. . a7
Witwatersrand gold mines.
Through the detailed exploration of an

occupational diseass, silicosis, new insights are
gained into thg medical and health, demographic,

sgcio—wconomic, ard palitical impact of the mining



industry on the fabric of Transvaal and ultimately
South African society. Unlike several of the studies
of silicosis on the Witwatersrand mentioned in the
review which follows, my study does not set out to
describe, but rather to interpret the available data

ahd to solve the many problems that they pose.

This study investigates a number of unresolved
issues which require solutions that differ from those
offered in the historical accounts published in the
reports of various health officers and of succassive
commissions of enqQuiry up to 1237. 1t 1i1s these
higtorical parrations that most of the popular and
academic studies have slavishly followed. Some of the
fresh issues on which my study focuses include the
natire of management’s mining methods on the
Witwatersrand during the eras both before and after
the Anglo-Boer War. The study questions the orthodox
view that technology, particularly machine drills, was
solely responsible "for promoting the incidence of
accelerated swsilicosis amongst miners. 1 therefore
examine labour intensive practices, peculiar to the
Witwatersrand gold mines, to determine the extent to
which they were liable for creating conditions under
which general miners, as distinct from rock drillers,
cauld also contract a rapidly progressive form of the

diseasg.

I teckle the guestion of why more than one~third
of the overseas miners died from the disease abhroad

and not on the Witwatersrand. In so doing I  explore
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the reasons that most professional miners chose to
remain migrants rather than become permanent T;ansvaal
residents. Further, the study analyses the processes
by which the skills of the Witwatersrand miners were
fragmented and it shows how the miners’ fears of Jjob
disnlacement by semi-skilled African mineworkears
promoted their demands for the extension of the colour
bar and the legal prescription of a fixg: ratio of
white o black mineworkers. Even so, this study will
show that an acddi tional reason that strongly
reinforced the growth of wminer militancy, which
characterised the period 1902 tao 1912, was the
vulnerability of miners to a preventable occupational

disease, cilicosis.

'I alsn euplore the reasons for the silence until
1210 in the Transvaal of the public, the press and the
medical profession concerning the ravages of the
disease amongst the professional miners. Next, 1
question the conventional wisdom that Al+fred Milner,
the Governar of the Transvaal, by appointing in 1902 a
commission of engquiry into the disease, acted with
promptitude to remedy the problem' of silicosis.
Finmally, I re-examnine the claim of orthodox historical
summaries that dwing the period 1902 to 1910 the
state and the mineowners were not able to reduce the
prevalence of and mortality from the disease +or
reasons beyond their control, including the miners’

so-called wilful neglect for their health, <8
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These are the details of the scope of the study.
Chapters two to nine deal in depth with significant
themes. First, I examine the disease itself, the
mining and medical precautions against the disease and
the age—-old disregard by governments, health officers
and employers for silicosis in its chrenic form.  Then

follows an analysis of the industrialists’ need to

reduce wor king costs, the development of
mass—production technologies and the resort by
managemeant to "gspeeding up. Although modern

technology bhelped the mineowners to increase the
industry’'s productivity, it will be argued that their
labour-intensive practices were also important in

increasing dust densities undarground.

The next set of thames, those of job security,
which was emeshed with African competition and the
institution and extension of the colowr bar, and of
wages, throw light on the emergence o+ the concept of
danger pay. The .miners' needs for job and wage
security together with the threat of gilicosis help
explain their militancy, particularly in the mine-widse

strike of 19Q7.

Chapter nine deals specifically with underground
health conditions. Chapter ter describes the
realisation of the existence of the new form of the
dismase, atcelerated siliceosis, and the establishment
of the Weldon Commission, the First commission on

silicosis in the Transvaal. Chapter esleven discusses

....10....



the failure of the state and of the industry to
implement change. Finally, chapter twelve explores
the prevalence of and mortality from silicosis amongst
both white and black mineworkers and it analyses the
responses of each of fhese sections of the worikforce
to the ravages of the occupational disease. In’
chapters ten, =leven and twelve a synthesis is offered

of the themes and {findings of the previous chapters.

As Sebastian Valentyn van Nizkerk, 4ne Medical
Inspactor of Mines, explained in 1714, ail underground
warkers on the Witwatersrand gold mines were
vulnerable to silicosis:

s

Miners® Fhthisis is a2 disease which affects

all classes of undergiround workers from the

very humblest to those in the highest

positions, ngt even the managers themselves

being safe.
But miners, particularly rock drillers, were more
prone to the disease than the other underground
workers.=? It is therefore clear +that this study
requires a clear and unambiguous use of the terms
"mineworkers”, "miners" and "artisans", as their

indiscriminate and interchangeable wse has led to

mistaken or distorted historical findings.

"Mineworkers" is the genaric tersas for
wage—-earners @n a mine. In the past it was customary
for specialists in South African hisiory to apply the
term solely to white wage-earners on the mines.
Currently it i3 also used to denote the African

workforce, but together with switable adjectives which



serve to distinguish this vacially distinctive body
from its white counterpart. The adiectives, "black”
and "white", describe orly the race of the Jjob
hclders; their occupational class fication, even if it
is only a linguistic one, is identical for both racial
groups. Contemporary colloquialisms Ffor Atrican

mineworkers included "'k»ffirg", "“niggers" and “"boys"

The phrase "native labour" was, until fairly recently,
a standard expression used to denote the tlack

workforrce on the mines.

During the 19th century and the +irst half of the
20th century African minaworkers were officially

¢

called "natives", “labowrers”, and "boys"; and the
Chamber of Mines used these efficial tags too.2l The
state and management also referred to black
mineworkers as "Coloureds". < But this was an
ambiguous term. Sometinmes it denoted only Africans.
On other occasions, howsver, it was ased as a ggneric
term tor all mineworkers who were not classified as
whites and therefore embraced the Indians and coloured
workers - and later thea Chinese. Instead of

"Coloweds", this study uses the term "non-whites" as
a collective noun +or Africans, Indizng, Dhingse  and

coloured persons. "Nop—whites” is used purely ac a

descriptive term.

The colowed workers, generally referred to on

the guld mines as "Cape buya",33 wel'e a racial group
comprising persons of mixed descent. The Indian and

coloured mineworkers, both singly and combined,



constituted only &8 tiny proportion of the total gold
mining workforece. In contrast to Africans, the vast
majority of whom were migrant workers, Indians and
coloured persons were often, though not always, freely
employed without indentures. Also, they were usually,
like whites, considered permanent members of the
workforce, ~* Their role and relative importance on the
gold mines has not yet been researched. For these
reasons, unless otherwise notedy, the calculations in
this study, which are based on contemporary

Rl

statistics, refer only to African mineworkers.

Both officially and colloguially, contemporaries
referred to the white wage~earﬁérs on the gold mines
simply as 'mineworkers", ‘“workers", Tworkmen" and
"ment, 6 These nouns had unambiguous European
connotations, just as blackness was implicit in the
terms "natives", "labowrers'", and “boys". As is tha
custom in similar historical works, this study follows
contemporary convention with respect to whi. te
mineworkers., The terms "workmen® and "mineworkers",
whean used on their own and without racial
gualification, dencote wage-earners on the wmines of
European descent. In this way white wage-earners are
also distinguished from the salaried "class" of white
mine employees. The latter comprised the clerical,
professional and technical staffts and included
draughtsmen, doctors, engineers, assayers,
electricians, surveyors, samplers, managers, faoremen,

mill and cyanide overseers, mnine captains and shifg



bosses.>7 in this gstudy the tera "minewarkers"
embraces a wide spectrum of wage—earnsrs on the mines:
the skilied professional miners nnd  the nominally
semi-skilled gangers together with the skilled artigans

and the semi-skilled machine operatives:S®

“Mineworkers“ is a convenient waord for caonveying
general gquantitative data, such as average numbers,
wages; percentages and ratios. It is also a collective
noun which can be helpful in differentiating workers on
the minas from bodies of workers in other industries,
for ipstance railway workers. In other respects,
howaver , its use ig limited. As the term "mineworkers”
encomnpasses different categories of workers each with
distinctive interests and goals, it cannot be used to

convey subtle connotations or qualitative criteria,

The word “mineworkars?® should not be used
interciiangeably with "miners", =Y iw.  common
practice.= Professional miners constituted a disceote
category of workers comprising approximately one~third
of the total white workforce of the gold mines. Miners
conmisted of two oroups. The +First and much larger
group comprised developers and stopers who were usually
supervisors of Africans. The second smaller group
consigted of timbermen, plate layers, pipe fitters and
pump minders, who comprised approsgimately 10 per cent
pf the white underground workforce, <® Al though most
specialist pitmen, as the smaller group of miners was

cellectively called, possessed blasting certificates



-

and had the necessa-y skills to do developing and
stoping, management tended not to regard them as
"miners". Instead, it wusually, but not always,

reserved the teram "miners" for supervisors, who
comprised approximately %0 per cent of the undeirground

41 Therefore when the {term “ainers" was

wor kmen .
sometimes extended to include the specialist pitmen,
they constituted approdimately &0 per cent of the
underground workmen., Because the terms of service of
most miners differed markedly from the rest of the
white worktorce, mirers had few common interests with
other underground workmen and even less with

A
sur?acemen.4‘

Borial scientists wheo confuse miners with other
warkmen, particularly udnderground operatives and
artisans, or who use the term miners as a synaonym for
mineworkers or workmen, are not, entirely to blame for
this vagueness: contemporary commentators oid not
always avoid this pitfall either. Often they casually
referrad to workmen of all descriptions on the mines
by using miners as a generic term. > 1t is therefore
not swprising that a recent biography of an engine
driver on the mines, is confusingly and incorrectly

antitled Letters of a South African Niner.44

fApart {rom the necessity For appraising the
qualitative differences between miners and other
semi-skilled and sekillad artisans employed on the
mines, there is another important reason, as we have

noted, for observing a strict definition of miners as

l
—
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a distinctive group. Qther workmen ~ even those who
worked on a semi-permanent or permanent basis
underground -- werz not as vulnerable to silicosis as
were minersi and when the disease occurred in  such
woarkers, it usually developed slowly rather than in an
accelerated way. If we are therefore to undergtand
why the disease, particularly in its rapidly
progressive form, was so prevalent amongst ainers,
they have to be carefully distinguished Ffrom the

remainder of the underground workforce.

As we have noted, I have created my own approach
ta exploring the many themes asociated with the
higtory of silicosis on the Witwaterzrand. Neither
general histories ot occupational diseases nor
gpecific studies on silicosis have provided me with a
sul table model for my study. Even so, a number of
these studies raise important issues, which trave

helped me in directing my Ffocus and in solving

problens.

As regards occupational medicine in  the Western
world, two general historiss, those of Donald Runter
and George Rosen, provide valuatile backgrouncd
information, as does the histaory of the
pheumonconioses, @dited by the Air Hygiene Foundation
of America. But all these studies have the same
limitations: their focus is almost entirely medicalj
their historical sweap is too broad to be detfinitive;

and thke methodology is purely descriptive.



The 1985 essays, edited by Faul Weindling, which
deal with the history of selected topics in
occupational health care, are multi-disciplinary and
provide valuable insights. But as most of the essays
explore only one or two aspects opf occupational

health, they are unsuwitable modelis for this study.

All the essays of Vicente MNavarro areg written
from a materialist standpeoint. 8o, too, are the
contributions of other social scientists which Navarvro
has edited, either alone or together with Daniel
Berman. Such studies challenge the practice of
medicing in the Western world today and explore the
relationship between the medical profession and
society. Although none of the monographs deals with
silicosis specifically; the questions which they raise

are pertinent to this study,

Siligosis on the Witwatersrand gold mines was a
saerjous problem for both the industry and the South
B+ rican state for the first half of the 20th century.
For instance, during the period 1902 to 1225 alaoane
silicosis was the subject of pine legislative acts,45
six  commissions of enguiry and ten parliamentary
select comnittees.d® Also, during the period 1912 to
1919 the Miners' Fhthisis Frevention Committee, which
was jointly funded by the Sputh African government and

47

the Chamber of Mines, presented four major

reports.ga it is therefore surprisisng that only a

handful of academic historians have found the

implications of the disease to be sufficiently



impartant to warrant specific study.

The paucity of research an a significant
historical subject is not the sole problem. Another
cause for concern is the inadequacy of the few studies
which “focus on the problem of silicpsis. Their
brevity is not the reason for my dissatisfaction with
them, Rather, 1 find them to have methodological
weaknesses. Also, all the studies arge flawed by the
writera' superfticial understanding of the complexities
of dust—induced diseases in general, and of silicosis
in particular. We first suwvey the single-theme
studies of Fieter Grey and Brian Fennedy and then
examine tha multiple-theme journal articles by Gillian

Burike and Feter Richardson and by H. J. van Aswagen.

In 1969 Grey wrote a doctoral thesis on the
development of the mining industry from 1902 to 19210.
He relegates his treatment of silicosis Lo part of a
chronological chapter devoted to health conditions on
the mines. In this small section on silicosis Grey
focuses pn the responses of the state and the mining
industry to the problem.49 Consequently his discussion
of the digpase does not explore its complex
socio~economic and political ramifications. Also,
although his research is thorough, it is based mainly
an official sowces, which obviously have an inherent
biag. In brief, Grey uncritically assembles a quarry

of unevaluated empirical data.



kennedy’'s essay, published in 1984 in 4 Tale of
Two Hining Citiex, 1is entitled "The Conguest of
Fhthigis". His theme is therefore self-explanatory.
His discussion provides several useful insights,
particiiarly those concerning the prevention of the
disease in Broken Hill, the Australian mining centre
to which he compares the Witwatersrand. Recause of
Farinedy ‘s unfounded assumption that the disease was
“ronquered" during the period which he explores, he
eraggerates the efforts made by the Transvaal
governments, the medical profession and +the gold
mining industry to control the disease in South
Africa. Kennedy also concludes that the mortality from
gilicosis amongst Africans increased during the period
1902 to 1910.°° As we will later show, however, the
source for his epildemiological data, the records of
the Medical Officer of Health +or Johannesburg, 1s

unreliable.

The 1978 article by Burke and Richardson on the
"migration" of the disease between Cornwall and the
Witwatersrand betwsen the 1890s and 1918 is anziytical
and explores a number of significant themes. It
nevertheless lacks depth of research. Many of ité
premises, including those which concern the pathology
of +the disease, mining technigues and preventive
measures are unfounded. Consequently incortect

conclusions abound.



Van Aswegen’'s recent article, published in 1989,
has different defects. First, because it is based on
too few sources, which are of limited value, his
treatment of significant thames is superficial. For
instance, wvan Aswegen unguestioningly accepts the
historical summaries, given in government publications
and those written by health officers, concersi.r.t the
introduction of dust preventives. Conseguently 1.2
hoth exaggerates the initial concern shown by the
state and the industry towards the occurrence or the
disease and overestimates the benefits and quality of
the remedial measures taken. < Second, in a sSingls
paper he producss several chronological surveys of
different aspects of the problem, without providing
any implicit or explicit connections between tham. We
are therefore left in doubt as to the purpose of his

pyerTise.

A number of studies specifically concernad with

8 amongst whom martality rates

African mineworkers,
were excessively high, investigate the medical care of
these workers.-< But most general academic studies of
the mining industry seldom tackle health issues. 1t
is astonishing that three fairly recent major works,
those of Frederick Johnstone,53 in 19748, of Robert
Davies,54 in 1979, and of David Yudeel.man,55 in 1983,
pay no attention whatsoever to the problem o
silicosis. Yet these historigs intensively explorsg
the links between white labour and the gold mining

industry from itits pioneering days until modern times.



Most of the regcent popular histories of the
mining industry do not mention the spectre of
silicosis, which for so many years provoked distress
amongst miners.>® This is not suwrprising as most of
these  histories are simply public relations
exercises.-’ John Lang's recent institutional history
of the Chamber of Mines does not, however, shirk the
issue. Even so, his treatment of the disease is
scanty: he does not give it the prominence which it
warrants and to which the Chamber ‘s archival records

after 1911 attest, -8

Silicosis is & theme in most academic studies
which have investigated the origins and growth of
labour organisations. Even o, most historians,
including mysels, have underestimated the importance
af the disease. For instance, Francois Grobler, David
Ticktin and Karen Thorpe fail fd'cannect the growing
militancy of miners with their dread of ihe disease.
Alsa, the realisation in 1912 that all undergtround
workers shared a common danger underpinned the growing
alliarce between the different sections of white
labour. Silicosis was as important, if not more so,
than absti~act socialist concepts, in helping to
promote the unification of organised labour on  the
mines., The alliance found concrete expression in the
general strike of 1213, 0f couwrse the general strike
was proma}ed by a wide variety of worker gr‘iewsmr:e:_ws"a‘.5‘9
Even so, as tord Gladstone, the Bovernor General of

South MNfrica, perceptively uwnderstood, the catalyst in



the general strike was the ‘"growing realization...in
the last two years"” by all underground workers that
they shared the "frightful risks from the ravages of

Miners’ FPhthisis to which their work exposes them". &0

Histories of grganised labour, including those by
Ernest Gitsham and James Trembath in 1926 and by Ivan
Walker and Ben Weinbren in (%961, as well as the
biography of Eill Andrewa.written by R. K. Cope, have
a credibility which is ouvt of proportion to their
contribution. Their ethos derives from a belief that
active trade unionists know more about the inner
workings of organised labour .than do ‘“Youtsiders".
While this may be true of current events, the
assumption has less validity with respect to
historical events, when such writers have to draw on
memories. Oral history can, of cowse, provide
valuable insights, particularly when there is no
documented record of events. 0ral history can also
often reflect perceptions in a more significant way
than do many written accounts. But reminiscences have
obvipus; limitations which relate to clarity of
memor y. Although Trembath, Nalkér and Andrews
par-ticipated actively in organised labour during the
t*irst decade of the 20th century, they recounted the

events during this period many years later.

With respect to the topic of miners in general,
and to silicosis in particular, the limitations of
these r#trospective accounts by trade unionists are

even more marked. The writers were all artisans and

{
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not miners: both Gitsham and Walker wer.: typographers,
who did not therefore work on the mines and had no
personal acguaintance with mining conditions.
Trembath accumulated an enormous collection of press
cuttings on labow activitiee throughout South &frica,
wnich caver the perind with which this stud. deals.
But Trembath was based in Kimberley and did not have
first—-hand knowledge of conditions on the

Witwatersrand at this Lime.

fAndrews ‘s account -~ through his biographer Cope ~
of events on the mines has wore authenticity. From
1907 to 1912, as organiser of the Amalgamated Society
of Engineers, ~Andrews had the opportunity to meet and
talk with many ainers, as distinct from the
mineworkers whom he recruited as members of his own
organisation.61 Also, bhefore his election as organiser
of hie unioh, Andrews spent many years as a fitter in
the mines’ workshops. Even so, when Cope compiled the
bioaraphy, Andrews was already am old man. Some of
his recollections, including those concerning the
Crown Reef strike in 1902, are  anachronistic.®®
Similarly, his reminiscences of the threat of

silicosis are hazy.5%%

More important, the writers of these books 1acked
access to the records of the Transvaal Miners’
Asspciation and could not verify their accounts. Nor
could any pioneer miners reminisce: miners’ oral
accounts of their own experiencey would have assisted

the trade wnion writers to compile their studies. By



1?26, when Fitsham and Trembath published the first
trade union history, all the pioneer miners, who had
stuck to their calling, were dead: most had perished

from an occupational disease, silicosis.

The present—-day South African Mine Workers’
Union, the successor to the Transvaal Miners”’
Association, founded in 19202, claims that it does not
possess any reccords of the pioneer union. As acoess
to this valuable source is clearly impossible, we have
to look in many other repositories for information

concerning the early—day overseas miners.

A valuable source for the experiences and
perceptic’ s of miners of their profession in genera.,
and of silicosis in particular, is the evidence of
miners given before many governnent commissions and
parliamentary select committees during the period 1897
to 1?214. The evidence of oumerous miners o the Mining
Industry Commission duwring 1907 to 1908 is especially
valuable, as it provides important insights into
mingrs’ terms of service and underground working
conditions both betore and after the Anglo—BDér War.
Similarly, the testimony in 1207 of Thomas Mathews and
Mathew Trewick, officials of the Transvaal Miners’
Assgéiation, to the HMining Regulations Commission
retlect accurately the shocking conditions and the

elcessive duct levels which existed an the

Witwatersrand gold mines.



Both Mathews and Trewick were industricus and
responsible miners. PMore important, they were
"exceptionally weil—informed",%% After leaving bhis
birtn-place, Cornwall, duwring the 1880s ard the 18%90s
Mathews worked in a variety of metal mines in the
western states of America. In Montana he was appointed
Commiszioner of Mines and Mining and was elected from
1892 to 1894 as Speaker of the House af
Reprezentatives.éE On retarning to Cornwall Mathews
studied at the Camborne School of Mines and came to
the Witwateirsrand in 1897 as a gr*aduate.66 Similarly,
before emigrating te the Transvaal, Trewick had had
seventeen vyears of experience in coal aining in
Northumberland, where he had been appointed as a local
colliery inspectur.67 Both these officials of the
Ti ansvaal Miners’ Association had the experience and
axpertise to compare ubjectively conditions on the
Witwatersrand with those in many other mining

centires.

Uniike most other chairmen of commiasions,68
Andries Stockenstrom, who chaired the Mining Industry
Commission, allowed the evidence of an unlimited
number of witnesses. The exagerness with which many
miners, who were not wnion officials, volunteered to
testify, showed their desire for improved miving
conditions: most miners confessed that they were
frightened o+ contracting silicosis. They were

prepared to risk vigtimisation by management,69 to

give up valuable working time, to forgo a day’'s pay

s
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and to face the "ordeal” of "cross—edamination in much
the same way as a guilty prisonar".7o For purposes of
this study, the approximate 1 &0 pages, which
comprise thé minutes of evidence nf the Mining
Industyry Commission, are worthy of painstaking

scrutiny.

Like Mathews and Trewiclk, moust professional
miners came from Great Britain.’?! Approximately 50 per
cent of the miners had originally learned their
vocation in Cornwall and had a thorough training ina

72 Many miners had additional

hard rock mining.
expertise, which they hadf acguired abroad.
Consequently most miners hac a sound yardstick, based
on experience, against which to measure both health
and work conditions on the Nand, This was the basis of
their testimony before all whe comnissions and select
committees, which we have noted. We must acknowledge
the validity of miners’ perceptions in the same way as
did M. H. Coombg, - the manager of the State Min , In
19206

it is the common belief amongst miners, and

I am with them there, that this is the most

unsealthy camp, Ffrom a miner’s point of
view, that can be found, not even escepting

k]

the Australian Broken Hill silver mines.’"-

As we have seen, Cornwall provided approximately
9% per cent of miners on the Nitwatersrand.74 From no
other county in Britain did miners emigrate to the
Transvaal on such a large scale. Corowall has another
dimension of importance, particutlarly for social

stivntists specialisivg in the nistary of the

- e -
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Witwatersrand gold mines. No British community was as
intimately involved with the activities of its mining
kin abroad as the district of Redruth. Local

newsgapers, published in west Cornwall, maintained and
reinforced the links bhetween the west county and
far—-flung mining commupnities. The press carried

raegular columns and  articles, which covered both
crivial and significant events, concerning the
personal and communal involvements of Cornishmean
abroad. OFf course the newspapers devoted a great deal
of attention to the state of trade abroad and the
availability of Jobs. Even so, many items concerned
the intimate details of Cornishmen abroad: the birth

of children, marriages, funerals and felonies. News

coverage also voused  on happenings  at averseas
mires. Such commentaries ranged from accidents,
promnotions and presentations to social and

recreatipnal  activities, including sporting events

-
such as soccer and wrestling. /=

This type of Journalism was unique to Cornwall
and occurred in no other mining ceptre in  Great
Eritain.’® Consequently Cornwall possesses a valuable
repository of source material which illuminates the
historian’'s perceptions of the aspirations and daily
activities of migrant minars abroad: of Cornish miners

in particular, and of Eritish miners in general,

But Cornish newspapers constitute only one of
many important documentary sources concerning the

history of the Witwatersrand miners., Of equal




importance for the purposes of this study are
contemporary Cornish wmedical records and reports,
which arg also unigue. The number of returned
Witwatersrand miners who died in the "rapidly filling
gravevards" aof Cornwall is well documented.77 This was
not so in the other mining centres in Britain, as the
Home QOffice, in 1212, confirmed:
The Secretary of State understands that
members of the Royal Commission which is now
making an snquiry with reqgard to
metalliferous mines and guarries in this
country have heard of deaths from Miners’
Fhthicis in districts in the North of
England among men who have returned {from the
Transvaal, but that it would be also
inpossible to obtain statistics, as the

cases are scattered among a large
population. ’

Statiwntical information was also defective Ffor the

iron and tolliery districts of South Wales.’?

During the period 1894 to 1907 approximately 23
per cent of professional miners on the Witwatersrand

were of overseas extraction; and most of them had been

born  in  Britain.5? Many miners who contracted
sLlicosis in its rapidly progressive form on the
W. twatersrand returned home +to die. On the basis of
sltatistics compiled in 192046 by |Louis Godfrey Irvine
and Donald Macaulay, two Transvsal mine medical
officers who showed a mai- ked interest irn the
neoupational disease, the Mining Regulations
Commission estimated that “at least one-third {(and
probably more) of the disabled miners", did not die on

the Reet. it is for this reasomn that the Cornish death

rate figures for silicosis are invaluable.
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From 1907 medical officers of health i1n both the
rural and wrban districts of Redruth, the major
Cornish tin mining centre, kept separate records of
the mortality from silicosis amongst rock drillers who
had worked only on the Witwatersrand. Sl Miners from
Redruth comprised approximately one~third of the
aoversaeas contingent of miners on the Witwatersrand.
Therefore 3in order to obtain more comprehensive data
©on the death rate +from gilicosis, which so severely
attented migrant minars who wirked on the
Witwatersrand, the Redruth mortality statistics can be
applied, even if cautiously and tentatively, o other

United Kingdom and overseas mining districts.

For the pericd 1202 to 1%10 therse are no offigial
data for the mortality from silicosis of mingers on the
Witwatarsrand. In fact, there are "no accurate
oceupational death~rates” at ‘311.‘3“2 Charles Lane
Sansom, the Witwatersrand Medical 0OFfficer of Health
from 1902 to 1907, compiled figures for the mortality
amongst mineworkers from lunyg diseases, which Irvine
and Macaulay used for their 1204 and 1907
investigations. Even 8o, the research doctors found
the statistics to be unsatisfactory:

The data obtaired from the Registirar [of the

Witwatersrand Medical Officer of Healthl de

not permit a separa‘.ion to be made between

the undergrouncd and surface employees on

mings, o amongst the former to distinguish

Fock drill men from general miners. This is

unfortunate and should be remedied.3%

Charles Forter, the Johannesburg Medical UOfficer of

Health, was a member of the Mining Regulations



Commission to which Irvimne and Macaulay presented this
testimony. Had the mortality data from the

Johannesburg municipality been of any value to the
commissioners, they would have included them in their
statistical conclusions.5?* For these vreasons his
study does not use the Reports of the Johannesburg
Medical Officer of Health. They are of no value for

the period under review., 89

For the period 1902 to 1210 the Transvaal
Archives Depot possesses no epidemiclogical or
demogiraphic data on silicosis whatsoever.B® Even
Sansom’s statistics are missing. The documents with
the information were either iést, "mutilated" or
destroyed.87 The disappearance of +these data was
discovered in 1212, when the Minister of Mines, F. S.
Malan, sent an urgent telegram to Fretoria requasting
them for presentation to parliament.88 Neither the
Department of Mines nor the Department of Interior

could "“trace any papers on this subject" +for the

period 1903 to 1909.8%

Likewise, the archives of the Chamber of Mines
have no statistics +or incidenve, prevalence and
mortality data from silicosis. In compiling
epidemiolagical data I therefore rely on accurate
statistice compiled after 1914. Alssy, I base my
estimates on fragments of contemporary evidence: they
includ~ both the Cornwall figures and the statistics

compiled by the private consulting mining engineer, E.

J. Moynihan, which he published sporadically in

- 30 -



Transvaal newspapers between 1910 and 1913,

There is wvery little general information on
silicosis in both the Transvaal Archives Depot and in
the Transvaal Colonial Office +files in the FPublic
Record Office: only a handful of despatches pertain to
the problem. For the period 1902 to 1203 the
duplicates in the Fublic Record Office provide a more
comprehensive spurce of information than theisr
counterparts in the Transvaal Archives DBepot. This is
because they include the enclosuwres which the Colonial
Secretary, Joseph Chamberlain, sent to Alfred Milner,
the Gavernor of the Transvaal. The enclosures
consigced of letters and publiﬁheé articles written by
Eritish doctors and mining personnel. They weee
concerned about the mortality from silicosis amongst
miners who had retuwrned fto Britain during the
Anglo-Boer War and suggested to Chamberlain that dust
precauvtion measures be adopted on the Witwatersrand

gold mines.

O the arrival of the documents in South Africa,
the Transvaal admimistration separated the enclosures
from the covering letters placing them in separate
files, The tiles containing the covering letters are
available in the Transvaal Archives Depot. EBut the
enclosures, like all the documents on silicosis for
the period 19203 to 1909, have been "lost*. 7! The
missing file, 8F J4, contained the Colonial Dffice
enclosures as well as most other information pertinent

to the appointment, in 1902, of the Weldon Commission



on silicosis in the Transvaal.

Apart from the despatches, there are fragments of
useful material in  the Transvaal Archives Depot. I
found a +Few on the computer uander “"miners’ phthisis".
Most are not accessed so simply, but are scattered
throughout the hundreds of files which comprise the
archives of the Secretary of Mines in both the
Transvaal Archives Depot and the Central Archives

Depot.

To find matarial relevant to the health of Llack
and white minewWorkers in general, and to silicosis in
particular, the researcher in the Public Record Office
muist scrutinise almpst every file in  the Transvaal
Colonial Of+tice section. Similarly, in the Transvaal
Archives Depot *the historian can find isolated but
significant pieces of evidence only by laboriocusly

searching through virtually all the official files.,

Milner, Ehamperlain and Fatrick Duncan, the
Colonial Secretary of the Transvaal end the colony’s
acting Lisutenant~Bavernor in 1904, spoke publicly
about the problem of siiicosis. But they did not
mention it in  their private correspondenca.92
Likewise, neither the published letters of Jan Smuts,
who became the +irst Unionm Minister of Miner in 1210,
nor  those of J. Percy FitszsPatrick, a director of the

Corner House, mention the disease.

I found only a few relevan2 documents in the

archives of H. Eckstein and Company (housed in the



Barlow Rand Archives), so confirming what the
librarian had initially told me, that “there was
practically nothing® on silicosis. The same was true
of the archives of the Transvaal Chamber of Mines.
Apart from the files concerning the establishment and
building of Springkell - the sanatorium for miners
disabled by silicosis - the problem of the

occupational disease did not warrant correspondence by

o4

the Chamber,9

Far the period 1902 to 1910 the dearth of primary
source  information concerning gilicosis in these
important repositories does not in  any way diminish
the importance of the subject. Réther, the absence of
commentary is signifticant. In "Silver Blaze" Sherlock
Holmes wanted to know wh+ the dog did not bark, when
it could well have been expected to do s=so. In a
similar way the silence of fhese important people and
institutions both whetted my curiosity and provided
clues. Silicosis was not a high-profile disease. Nor
was 1t a contagious one which placed the entire
comnunity at risk. The silence of all these parties
confirmed that they were totally unconcerned with and
indifferent to a serious health problem, which

caonce red only members of the working class.

The private papers of Johr X. Merriman, Frime
Minister of the Cape Colony before Union, are a
valuable source of information concerning silicosis.
Im 1912 Merriman was a member of the first

Farliamentary Select Committee on silicosis.’® as



o,
important, his nephew, Richard Barry, mandger of the
Nourse from 1911 to 1916, was one of the Ffew mine
managers who initiated effective dust precaution
asasures on his mine. In 1911, for inrtance, C. J. N.
Jowrdan, an inspector of mines, in a paper presented
to the South African Institution of Engineers,
recommended  the uwniversal adoption on the mines of
Barry’'s system for wetting the siliceous dust. 77
Barry’'s regular and intimate'correspunden:e with his
uncle provides an important source +or the inner
workings of the gold mining industry, particulariy

with respect to the problem of silicosis.

The South African medical jouwrnals, the South
A¥rican [Medical Record, published from 1902, aid the
Transvaal Medical Journal, staried in 1205, provide
important insights into the practice of medicine in
the Transvaal. They contain 1little information on
occupational medicine in general, and on silicosis in
particular. With respect to silicosis the two medical
journmals publishad in Britain, namely +the British
Medical Journal and the larcet, are more useful. They
caontain articles written by Sir Thomas 0Oliver and Jobhn
Scott Haldang, two doctors concerned with the
prevention of occupational diseases. The prevalence
aof and mortality from silicaosig amongst the
Witwatersrand miners distressed them: they publicised
the disease and alerted the public to the need for

precautions.



Between 1902 and 1910 singularly few Transvaal
doctors wrote articies on silicousis. On the whole the
pubiished periodical contributions of doctors between
1902 and 19146 are disappointing. The articles, with
few exceptions, are compressed summaries of official

commission reportis.

Irn deploring the gravity of the disease and in
advocating the need for preventive measures against
dust, the medical literatwe, like the government
reparts, biriefly and uncritically reviewed the
circumstances of the past which had created the
present seriods situation, The motto of the writers
seemed to bDe based literally on the popular guotation
of the 192th centuwry British poet and diplomat, Robert
Bulwér Lytton:

Not to the past, but te the future looks

tirwe nobility: and he who seeks for true

repentance for the past must woo the angel

Virtue in the fature.

With +Few exceptians, South African doctors,
commissioners and investigative parliamentarians
refused to acknowledge the past 1liability of the
various Transvaal governments and the mining
industrialists for condoning the existenca af dust
conditions which by 1210 had created a problem of
graeat magnitude - one eguivalent o a Ynational
calamity".97 When these parties made value—judgements
as to who was liable for the disease, they blamed only
the wminers for their lack of responsibility 1in

observing pr-et:eu.ltimns..c’B They continued to do so aven




after 1912, when the Medical Commission showed clearly
that all underground wmineworkers, irrespective of
whether or not their jobs created dust, were prone to

. . =
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Two original contributions by doctors on
silicasis amongst African mineworkers are valuable.
In 19206 the Witwatersrand Native Labouwr Ossociation
¥ % its medical officer, George Albert Turnegr junior,
to Fortuguese East Africa, sowth of Latitude 22°
South, to investigate and report on the prevalence of
pulmonary tuberculosis and other lung dissases amongst
the Africans in their “kraals”. 19Y Turner concluded
that silicosis was a minor health risk for African
contract workers.l®l This finding, based only on
cCursory observatiansg and perfunctory physical
axaminations, both canfirmed current medical
assumptions and sstablished a theory which, until the
present, has held unthallepnged sway. Scepticism
concerning the theory prompted medical research with
animals during the 19230s. But the reswlts of the

: . : . . "y
investigations were 1nc0nclu51ve.1°“

The secand important contribution in this field
is the doctoral thesis of the Medicsl Inspector of
Mines, Sebastian Valentyn van Niekerk, submitted to
the University of Aberdeen. Much of the study is based
on  the rveport and Ffindings of the 1912 Medical
Commigsion on silicosis, of which he was chairman.
Its value lies in  the occupational, didemiological

and demographic features of his clipical investigation



of twenty-fouwr cases of silicosis amongst African
mineworkers. fAlso, the reasons for wvan Niekerk’'s

personal objections te investigating the prevalence of

silicosis amongst Africans throw light on the
importance contemporaries attached to Turner s
theory.

Mention must be made of the papery "Safety

Measures in Mining", read in 1906 by D. Macaulay and
L. G. Irvine to the Chemical, Metalluwrgical and Mining
Society of Bouth Africa. The second part of their
paper is an original investigative study of silicosis,
which emphasises its epidemivlgical severity on the
Witwatersirand. The two doctors up—~dated the 1206

death-rate figuwes and in 1907 Irvine presented the
paper as testimony to the Miming Regulations
Commission, an important health commission, which its
title does not indicate. The implications of the
findings of tne fwo doctors were serious. The

commission immed;ately sent a directive to the
Minister of Mines, Jacob de Villiers, urging him to
amend the dust precaution regulations so that they

would be more effective. 10

Tha Jourpal of the Chemical, Hetellurgical and
Hining Society of South Africa is a major source for
this study. Founded in 1894 the society, as its name
suggests, attracted as members assayers, chemists,
metallwgists and mine managers most of whom were
directly or indirectly connected with the mining

industry. The monthly seminars were topicai and
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significent. DBDuring the period two papers fully and
directly addressad silicosis. Other topics concerned

preventive measures, including ventilation.

For purposses of this ty both  the papers and
their discussion, which the Journal published
verbatim, are invaluable. Discussion of each topic
often occupied several meetings. BSometimes the
membzrs  gave impromptu  comments. But  often tney
carefully prepared their arguments 1in writing as
formal presentations. Through the cut ard thrusht of
critical debate, and in an atmosphere where members
ware encouraged to give expression to personal
opinions, withouwt the constraints of professional,
managerial and industrial affiliations, we find a wide
variety of public socio-economic responses to the

probliems associated with silicosis.

The Journal of the South African Inststution of
Engineers has a ftormat similar to that of the Journal
of the Chewical, Metallurgical and KHining Society of
Zouth Africa. The papers in the engineering journal
are more technical, as are the debates. Even sg, the
personal opinions of the society’'s members, comprising
mine managers and engineers, provide valuable ins.ghts
into management’s attituwde to the disease and to its

prevention.

The minutes of the Assuwciation of Mine Managers
are also a valuable source of evidence. As a body,

the mine mamagers expressed concern for the health and
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walfare of miners. Inm 1901 the organisation was
responsible for revealing the mortality from silicosis
and for instituting preventive mMeasures
vmluntarily.104 Aleo, the Assouciation initiated the
establishment crf Bpringkell, a sanaltorium for

. . B
silicotic miners. 197

Committees decisions couwld not, and did not, bind
individual mine managers to implement them. The mine
managers’ o (ective resolutions, which committed them
to eradicate silicosis, more often than not conflicted
with issues involving individual self-interest and the
economic constraints of running the mines at a
profit. An examination of the wminutes of the
fAzsociation of Mine Managers in combination with the
discussions 0f the Chemical, Metallurgical and Mining
Society and those of the Institution of Engineers
reveal clearly the many contradictory attitudes of

management to the problem of silicosis,

William Cullen, the Seneral Works Managar of the
British South Africa Explosives Caompany,; wWas an
energetic member of the Chamical, Metallurgical and
Mining Society and was several times elected as its
president. In addressing a problem associated with
silicosis, in 190% Cullen's presidential speech wrged
the members to adhere ta the “aims" of the
organisation. "Thg truth must out,” bhe said, “L[even
i¥l the palication of uwnpalatable facts may o may
not suwit Loe policy of the government and the mining

wlOé E /
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avidence garnered from so many sources, this study,
too, hopes to tell the “truth" about silicosis during

the period 1886 to 2710,
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CHAPTER 2

MEDICAL ASFECTS OF SILICOSIS: AN HISTORICAL

PERSPECTIVE

"The dust and stones fall wpon the ‘ungs, so
that men have lung disease, breathe  with

difficulty and . at iast take
consumption,"—-—=Dr G. E. Loebhniss, 1&90.1
"But behind this great industrial

development [ the gold mining industryl there
has lain ancther and sinister reality, that
af miners’ phthisis. It is the shadow that
has accompanied that spectacular advance -
the ‘black care’ which has sat always behind

the horseman. ... Miners’ phthisis” and
‘silicosis’ are used as equivalent
terms, "———-Dr L. B, Irvine and Dr A

Mavrogordata, 1929,

In 1863 Edward Williams, a physimian from Wales,

in evidence to the Kinnaird Commissicon on metal mining

in Britairn, said:

I deo nouw recollect that 1 ever zitended them
Lnineral for the miners’ asthma...and I
think that they doa nat seek any advice from,
perhaps, the misfortune that we C(docters]
cannat give them much assistance. It is a
thing which goes onv..l pever recollect
being called in particularly +to a case of
miners’ asthma...The men think that there is
ne remedy: it isg & thing which they think
that they have te submit ta, and they submit
to it with the best grace they can, and they
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drégvon their ezistence as well as they

can, >

The testimony of D Williams reveals hic
perception of miners as fatalists. He believed they
faced the prospect of contracting occupational 1lung
digease with its accampanying v ider <of premature death
with stoicism. This was not an idicsyncratic view but
one that was typical of his praofesgicn, The apinion
was so pervasive that it task root in the mystique and
mythology attaching, in garticular, to the
metallifercus miners of Cornwall.? This chapter does
not test the wvalidity of the assu~ptions of Dr
Williams, for the theme is explo—ed ater. [t rather
attempts to brcvide ars  historical context for the
changed medical attitudes towards patients suffering
from  pneumcconiosis.  Present-day doctors do pat
ragarad miners as bei g fatalistic towards the
disease. Instead, they acknowledge that their
patien.s exﬁreas fealings winich range +rom' resentment

A ':i
o pesgimism.™

Also, this section proavides an historical
overview of fthe origins; causes, development and
progression of silicosis; and it further attempts  to
explain its asscciation with the infectious disease,
tuberculasis of the 1angs, which it analyses in
detail. A great deal of research undartaken after
World War 11 has considerably snhanced medical
knowledge of silicosis; and the need for & current
understanding of this complex and slow-developing lung
illpess is well illustrated by twoe rtrecent articles

dealing with its manifestation during +the late 19th

o



and early _vth centuwies in the Tranzsvaal -~ and in
Cornwall. In both  these articles the writers obscuwre
the feader's comprehension of the disease by locating
their discussions in cut-of-date definitions and
cutwnded research ¥indings,b The result is that many
of  their conclusicong and  judgements, particularly
those which pe2rtain to  incidence, prevalence and
mortality data of the disease in the past, are highly
gquesticnable. Alsa, their misunderstanding of the
pathology of the disease has tresulted in their
aver-emphasising relatively unimportant issues and
their dismissing other significant featuwes of the
disease, particularly the morbid potential o

silicosis in its simple form.,

Because the meanings of madical terms have
changed, it is often difficult to gquantify data
regariing diseases of the past. Ti '+ is particularly
true of silicosis because of its sti1l1l contraoversial
assnciatign with tuberculosis of *the lungs. It is
therefore hoped that the portion oF this cohapter
devoted to terminology will better equip the reader to
understand and interpreat contemporary medica. reports
and statistics which are guoted in subsequent

chaptet's.

The chapter also focuses on the accurrence  of
preumoconiosis in industry and wmining in Britain, the
mriginal home of most of the coal and hard rock mine: s
wha migrated to the MWitwatersirand gold fields.

Although poor  health conditicons existed in the

i



majority of the metalliferous mines in Missow i,
Calwrado, Utah, California and Nevada before World War
1, few American doctars were familiar with o
interested n woir i ddne an the subject of
phRreumnconiosis in Ewope, in Britain and in  its
DVEerseas passessians.7 Also, the subiseguent research
fir.dings of the Ameriéan thactors had minimal impact in
their own countrys it was not until 1229 to 1930 that
the federal government and Aamerican industry turned
their -attention toe the pr'c-blem.8 For these reasocns the

higtory of silicosis in the USA has been omitted.

This chapter deliberately draws a mono—causal
link between the industrial revolution and the
proliferation of occupatiocnal dissases. But the link
is established merely for a survey and ta locate the
phneumscanioses in a chronalogical context. The
complex relations between the gaocial, economic  and
political aspects wof occupational diseése and of
industrial medicine are discussed later. The chapter
daes, hoawsver, focus on the impartant contributiong of
Scuth African doctors in advancing medical kEnowledge
of the disease, with particular reference to its

pathology.

Silicosis is classified as one of the forms of
nneumdconiosis, which is the generic term for a group
of lung diseases associated with dusty occcupations.
These diseases arise almsst exclusively from
industrial pursuits and are therefore preventable.

Alsoy 1n  their simple form the diseases are not

i



infectious so that they cannot be communicated from

one person - o animal - to anaother.”

Prneumoconiosis, seaning “Ydust-containing—lung”,
is an 1874 abbreviaticocn of the word pnevmonakonicsis,
a term coined in 1866 by a BGerman pathofogist,
Friedrich von Zenker.!? Taday :-he word does not merely
describe dusted lungs, as its author, Zenker,
intended, when he found these orpans impregnated with
coal dust. Instead, it specifically denctes all forms
f dust-inhaled dizseases. Although the term
pheumcconiosis bas morbid connotions, there is a
minority of diseases under its umbrella which are,
however o benign. This applies to stannosis and
baritosis which are produced by tin dust and barium
dust. In these forams of pneunnconiosis  the inhaled
dust causes minimal damage to  the lungsi the slight
tisrue changes which result are visible only on

X—r'r».ys.l1 It therefore fallows that only scme dusts -

and silica is one of them - are bharmful.

Except in the case of persons wha suffer from
asthma, most inhaled dusts are innocuous: they produce
only pigmentation  or slight chronic inflammatory
reactions in the lungs o»f buman beings -~ and of
animals. Certain forms of mineral dust which are
noen-toxic in the ordinary sense of the word are,
however, fibrogenic. This means that 1§ they are
inhaled continucyisly “nd over lang periocds they are
abhle to breach the "mayaificent” defence mechanismg of

the lungs and to penetrate the deeper lavyers of lung



tisgue where they remain and cause damage.12 All
foreign substances entering the beady act as irritanta;
and in most cases irritation is  followed by  the
formation of fibrous tissue.13 Nature aims at limiting
the hurtfulnesg of Sforeign bodies that cannot be
absarbed or removed by physioclogical 'pracessas;14 it
does so by swreoeunding them with a capsule of fibrous
or sear tissue.15 This happens to an intense degree in
the lungs. Here the dust particles provoke the growth
of fibrous connective tissue, called Ffibrosis, in
axcets of that which is normally sresent, These
fibroegenic responses are not, however, identical and

vary according to the kind of dust ir-ritant.16

Bimilarly, each of the pneumoconioses is
terminoloagically linked tao the particular dust or
industry or process which causes the fibrosis. Thus
silicosis, coalworkers’ pneumaconiosis, beryllicsis
and asbestosis and silicatosis are caused.by zsilica,
cmal dust, beryllium, asbesteos and cother silicates.!”
These are a&ll potentially morbid diseases, as is
mixed-dust ppeumcconiosis, which results from  the
itnhalation of normally inert dust mixed with small
amounts of silica.'® Because exposure  to  fibregenic
dusts is almﬁst exclusively wcocupaticnal, it should be

stressed that the pnauncconionses are man—made

diseasas.

Men have contracted pneumcconicsis ever since
they first began to manipulate the products of their

environment; and it has been sungested that
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palasolitnic miners died ot the oldest accupational
disease - silicosis. 17 Fhysicians in Greek and Roman
times did not distinguish between various fourms of
trespiratory diseases. Nevertheless, they grew a

general connection between lung disorders and dust
inhalaticn.<? Workers alse  did so3 and ther=s is
evidence from Roman times right throuwgh till he
middle ages that miners wore veils as a precauvtion
against inhaling dust and noxious fumes. Although
ocoupational dust had not yet been idEntifiedJas the
Prime cause of incapacity, workaen were aware that it
damaged their lungs and that they ran the risk of

-
pramature death as a consequence.‘1

After the advent of the industrial revolution the
pneumacaniosesl proliferated. With the industrial
revialution’s technalogic..l advancements,
mass—production technigues and " sophisticated
machinery, driven by powerdful scurces ‘af energy,
massive amounts of dust were generafed in the
workplace. As a result the prevalence of the
pneunaconicses, the averall number of 2ld and new
cases in a single period, grew rapidly. The incidence
of the disease, namely the'mccurrence 2f new cases in
a single perlad, also accelerated. Egqually important,
in many workers liable to dust the onset, develaspment
and progress of the disease tock place at much earlier
stages in their working lives than had been the case
before. Indeed, by +the beginning of the 192th rmentury

large numbers of workers were handicapped or died from
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dust diseases at a relatively vyoung age. Rritish
workmen gave thesx industrial diseases graphic names
which they perceptively associated with their trades
and occcupaticnss and "potters’ rot", "grinders’ rot®
and "miners’ decline" are but a few examples of the
morbid terms they coined. Invariably these names
illustrated pulmonary disorders which resulted fraom

the impairment of lung functicn., e

The main function of the lungs is the exchange of
gases which a~-> essential fwr the 1life processes.
Alsc, in the process of gas exchange the body forms
ardd uses many substances whicﬁ maintain and stabilige
its metabolism. Hence any damage to a person‘s lungs
vitiates their performance and undermines the healthy
existence of the individual.23 More specifically, in
some forms of pneumcconicsis, and particularly in the
case of silicosis, the fibrotic nodules obliterate
many wf the air sacs and bload capiliaries, =Xa

effectively diminishing both the amocunt of asrating

surface in the lung and the amouwnt of blood brought -

inta contact with the air.2% With s.licosis this
damage, forr reasons not  yet fully explained,25
produces characteristic symptoms; shartness of breath,
exacerbated by exercise o exertion, and an irritative
cough.26 I+ the +Fibrosis becomes extensive, gas
exchange becomes increasingly difficulty and when
there 1is no longer sufficient ventilation, the right
side of the heart may dilate from the strain. This

condition, known as cor pulmenale, is always disabling




and poses a seirious threat to 1ife,<7

It has eaflier been suggested that silicosis has
a Iang ang traceable histary dating back to
palaexlithic miners. The disease, however, 1is not
retated salely to mining; man has been exgosed to
silica dust in many cther oaceupatians. The
cdevelopment of té:hnalcgy, particularly during the
1Btk and 19th centuries, with an accompanying
expansios of dust levels in the wwrkplace, increased
the prevelence and incidence of silicosis  throughout
the Western world., This prompted research, which was
aided by the development of the microscope. During
the 18605, when Zenker was publishing hi: patholaogical
findings on pneumcconicsis, a few investigators,
notably Edward Meadlam Greenhow in Britain and Adolf
Kuessmaul in Germany, identified both chemically and
microscopically the dusts found post mortem in the

-
lungs of workers.“a

Once scientists had correlated specific Justs
with the occcupaticons of deceased workers, i1t then
became customary for them to name each form of dusty
lung after the responsible dust or accupation.zq Four
vears after Kuessmaul bad aftfirmed the presence of
silica in the lungs, Visconti, in an article published
in & French medical jowrnal in 1870, devised the term
silicosis, so distinguishing this dust diseasae from
the other pneumcconicses., Silicosis has for its roct
the Latin word, Filex, meaning a Fflint. The

derivation aptly deseribes the mineral character of
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£.9Y Silicosis becomes

the silica (or qguartz) dus
established in men and in animals when more cr  less
pure silica dust, o mixed dust in which silica is
found  in varying proportions, is inhaled over

-
continuous periads.al

The cause (or aetialogy) of silicosis -  the
inhalation of silica dust ~ appears to be simple, but
there are many complex  variables. The oanset of the
disease depends on the duration of dust exposure, the
percentage of silica in the dust and the intensity of
the dose. These factors are alsa contingent on the
nature, shape and size of the Cdust particles,
Tagether the variable dust elements constitute the
respirablie fracticnm, which is discussed 1ater.32 Also,
the minimum amount of dust exposure necessary to cause
the disease remains unspacified.zs Similarly, the
davelopment of the disease is complex and iz even
today the subject of controversy. A discussion
fellows of the two forms of the diseame: Ffirst, simple
silicosisy and second, progressive massive fibrosis.
It should bere be noted that the term progressive
massive Ffibirosis has replaced the earlisr and less
scientific names for this form of the disease: in  the
349

19205 it was called "infective silicogis”, while its

- . - - . ,4!=.
later locose variant was "complicated silicosis“,=>

In simple silicwsis scar tisswe or Fibrosis
usually develops slawly. In the early stages of the
disease only isclated nndules farm  and, if the

individual is removed from dust exposure, the disease

- 57 -
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is ‘unlikely to progress further. But once naduleg

replace lung tissua - and this always ncocurs  in
silicaosis — there is permanent lung damage however
slight.3®

There are three different kinds of simple

silicasis. Each has a distinctive tissue reaction,
which is the preduct of a specific kind of dust
dose. >’ First, <hronic silicosis, with digerete
nodules of approvimately five aillimetres in diameter,
uswually results frnﬁ m.~=rate dust expositire over a
period of twenty to ferty years. Second, as studies
»f sandblasters have shown, an increased particle dose
can produce the leasgs common form of accelerated
silicosis within five +to fifteen years.38 Finallvy,
heavy concentrations of dust during a pericod of twa to
five years may cause diffuse silicosis. Therefore the
number of silicotic nodules ig related tao the duration
and intensity of the dust dose.®” Eventually the whole

of the lungs may becoame packed with nodules and in

places they may even be cunfluent.40

Although the relationship between dust dosage and
individual response is 'clearly isportant, current
medical science has not, as yet, been able to define
it precisely. Even today it is  pat cléar, fo
instance, whether short intermittent periods o
exposure  to  intense dust concentrrations atre as
dangerous as, or more dangerous than, exposure to
lesser dust concentrations over a pralonged and

continuous perind.41 There is, in additicn, an
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ancmalous aspect reléting ta the ocnset of the
disease. Atter inhaling significant amo v of  dust
guring a relatively short time, a worker may have =&
latermt pericod of several vyears before signs  and

symp toms of tihe disease develnp.42

These features of the disease are relevant in
assessing the views of Scuth African and British
doctors en the incidernrce of esilicosis amongst black
miérant minewcekers during the first three decades of
the 20th century. Doctors concedeu that Africans were
exposed to intense dust concentrations of shart
duration. Yet medical opinion almost unanimously held
that, in contragt t- white miners, there was a
markedly low incidence of a disabling form oF
silicasis amor gst  black underground mineworbers.
Dectors attributed this to the short coptracts of
African minswdrkers, which were also intermittent.
They believed that after each contract an African
mineworker had a chance to recover his health: he had
a “*holiday" at his "kraal" befare regsuming wark on the
mines. 4 This Study cannot make judgements on the
validity of the medical knowledge of that time. Using
wther criteria, however , including the medical
, rofession’s W dependence o the continued
pruosperity of the gold mining industry, this study
guestions the accuracy of the contemporary physicians’
estimates for the low incidence af a handicapping form

of silicosis amongst African mirneyarkers. 34
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The anset of the disease is usually slcw  and
insidicous and its advance is prugfesgive. While the
individual may not necessarily suffer premature death,
the replacement of "soft and spongy!  lung tissue by
"hard unyielding" nodules is often crippling.45 One
would expect the degree of disability to be linked
with the amount of fibwosis, which is currently
radiclogically graded in SBSouth Africa as slight,
moderate or marked.¥® But  this is not the invariable
patter,: often the severity of the symptous has no
direct relation to the number of nodules. 4’ Generally
spaaking, chreonic fibrosis may cause in éome workers
little or no ipcapacity. But chronic silicosis may be
sa pronounced in other workers that they are unable to
parform jobs that reguire any effort or exertion.48
Alsa, the disease is progressive. Eemoval from dust
expasure may significantly yretard the progression of
the dismase. Even sa, this medical control does not

necessarily halt it.49

-

Unlike their British counterparts whao were
investiqating the disease in Cornwall at the same
time, Transvaal doctors in 1902 te 1207 seldom found
that the silicosis thuy observed was acoompanied by
tuberculosis. @  But by 1904 physicians on the
Witwatersrand ware acknowledging that the
manifestation of silicosis appeared to have altered.
By this date, in contrast to the “dry" faora of
silicasis which had predeminated earlier,2! they found

many cases that were "complicated™" by tuberculosis. =<
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This did neot necessarily mean that their earlier
*indiég of a fatal but “uncomplicated”, bl of
"uninfective", silicosis had been incorrect. Simple
but acecelerated silicosis may bg as potentially lethal

as progressive massive +ibrosis.5°

Significantly, from this time fhe majority of
British and Transvaal health officers incorrectly
viewed simple silicosis as a relatively minor
illness. % Doctars did not  consider  most cases of
simple silicosis, particularly thxse in the early
stages, toa be severely incapacitating or fatal.?”
Doctors held that the  significance and potential
danger of simple silizosis lay in its capacity to pave
the way for the onset of pulmonary tuberculosis. They
were correct in their view that “infective" (or
"complicateg® silicosis) - progressive massive
fibrosis - was a major threat ta a worker’s health and

life.

In 1927 Dr Wilfred Watkins—Pitehford,?® the
retired Director of the South Afi-ican Institute for

Medical Fesearch and the former Chairman of the

Miners’® FPhthisis Medical Bureau,57 summed up the

prevailing medical views as follows:

In at least the very great majuwrity of
cases, the final and determining cause eaf
the appearance of the disease in the Rand
gold miner, even in its "gimple" form, has
been a tubesrculous infecticn, rather than a
surpassing «f the capacity of the 1lung
harmlessly to incarcerate gquartz
particles...

The ageriy which converts the liability into
a manifestation of the disease, in any

e T i e o Tl e ——e vy - e e T " N g Y
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particglarsgase, iz wusually a tuberculeus

infection,

Frogressive massive fibrosis seems to be an
addition to, rather than a development of, simple
silicasis, and a dust-laden 1ung iz a necessary
precursor for its onset.>’ At what stage of simple
silicasis this may waccur is uwuncertain, but scme
docterg believe that it is more likely if fibrosis is
acceleraﬁed or diffuse rather than chronic. &0 Against
this, ather physicians believe that tuberculosis can
be superadded to simple silicosis at any séage in a
worker ‘s caregr: from even before Jdust lesions appear

an X—rays to a late juncture of c:hr--::nic:it‘.y."31

The latter rationale would explain the relatively
lengthy working lives of numerous qold miners  in
Australia, for instance. During the early part of the
20th century Australian oiners worked under lessg
severe conditions of dust exposure  than those which
generally prevailed an the Witwatersrand mines. They

plied their trade for approximat=sly thirty to

" tF rty-five vyears, that is until hey yveached an

average age of Jjuast under or just above Fifty vears.

!

Therafore many of them developed progressive maszive

fibrosis, in which tuberculosig was the  prodoamimant

-

element, at a relatively late stage in their

s
carzers. 62

When simple gilicosis changes to progressive
massive fibruosis, the nodules proliferate rapidly and
enlarge: they are usually more than twa and a half

centimetres in diameter, but someftimes reach tha sirze




of golf or ericket balls.®  As the conditicn
progresses, the nodules lose  their regular  patterrm,
structure and concentiric shape. They Fform dense
“stoney" mattings containing cbliterated blood vassels
and air-vesicles: normal vemnants of lung structuwres
are barely found within them. In advanced cases these
fibrous masses may even distort the shape of the
lungs.64 Clearly - progressive massive Fibrosis is
always disabling and is often rapidly fatal.®? alse,
lik~ gimple silicosis, it is progressive: wiithdrawal
from  dust exposare does not necessarily halt its

advance.,9®

Apart from silicosis, progressive mensive
fibrosis also occurs in other foras of pneumaconiosis:
it is, for example, found in the 1lungs of haematite

workers and c&lliers.67

Conseguently prograssive
masﬁive fibrosis has been the suhject of nuch
research, but its aetizlogy has not yet beén brecisely
elucidated. ®® Some doctors attribute its manivestaticn
sxlely do infection, apecifically by tuberculosis. ®?
But others suggest that it may be caused by any of the
following three factors ei ther singly Qi in
caombination: tuberculosis: massive reteption of silica
dust; and bronchial obstructicon witht partial  lung

cmllapse.70

The evidence indicates a strong but not exclusive
assoceciation between the tubsrecle bacillus and
prograssive massive fibrnsis.71 As a result, from

early times wmedical cantrols in dusty occupations




throughout the Western world have insisted on the
rgmuval aof a warker with tuberculaosis from thé source
of dust, This is to prevent the person.+ram infecting
his fellow workers. The medical precauwtion obviates
the possibility of other woarkers alreardy prone to, o
affucted by, simple silicosis from developing
progressive massive fibrosis.’< Apart from the risk of
tuberculous exposure cn the industrial floor, workers
with simple silicosis alse face considerable danger if
they are exposed to tuberculous infection in their
living quarters. In conditions of dust density at the
workplace they were particularly liable te contracting

tuberculosis and to developing, as a consequence,
7

2]

progressive massive fibrosis.

Clearly the onset of tuberculosis in a case of
simple silicosis is highly dangeraus. It is
important, bhawever, to dispel the popular but outmcded
mimconception that tuberculwsis is the inevitable and
immediate cause of death in progressive massive
fibrosis. This was a8 mistaken view held by doctors
duwring the first tws decades of the 20th century: and
is o2 ke which caertain historian, currently
subscribe.’® 0f course tuberculosis may in some cases
be the prinary cause of death: mors particularly this
depends on the virulence of the bacillus in relafion
to the immunity and resistance of the patients. But
in most instances, particularly those which invxlve
uwrbanised workers, wha have &n  acguired childhboed

impunity to tuberculosis, the disease has a fatal
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outcome for another reascon: it leads ta the onset of
progressive massive fibrosis. It is  this condition
which destroys the arterial pulmonar y system.
Cansequantly heart failure, of more specifically, cor

pulmonale, causes death.75

As silicosis is generally a chronic disease, the
prrincipal symptoms manifest themsglves relatively late
in the 1life of a worker; X—-rays of the chest are not
uswttally pusitive until an  individual has beaen expossad
te twenty years of respirable silica. This woeuld of
cowirs 2 be  in conditions of moderate dust density. In
such cases life expectancy is estimated at farty years
after first exposuwwe. Heavier exposure in confined
spaces accompanied by the absence of dust preventive
measures - conditians.under which Witwatersrand miners
vic-ked both before and after the Anglo~Boer War -
leads tow a wmore rapid and earlier onset of the
disgase. In cases oF simple silicosis fhe garliest
symptams are cough and expectoraticon. As the disease
establishes itself aore Ffirmly, these symptems are
accompanied by shortness of breath on effart.’® I
tuberculosis supervenes, cough and expectoration
increase, The infection may alsa lead to
characteristic chest pain, the coughing of blood and
weight 1loss. Tuberculosis, as has been noted, seems
to be a common occurrence when fibrosis is acoelerated

ar dif se.

In accelerated silicesis the major features are

identical to thoze which are present in chronic

- 48 ~
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gsilicosis. But the chest X-rays become poasitive far
earlier - within $cur to eight years of JFirgt silica
exposure. In such coses deteriaraticn is +apid and
may b2 fatal within ten years of first expwsure.77
These characteristics of accelerated silicosis, as
sometimes happens with modern—-day sandblasters and
_faundry workers, are strikingly similar to the

descriptions of silicaosis in rock drillers an the

Transvaal gold f+ields eighty vears ago.

During the pericd 1892 to 1912 most rock drillers
on the Witwatersrand, as well as general miners who
were alsa expased fto intense dust doses, undoubtedly
contracted accelerated silicosis. Fresent—day
descrriptions af the pathology and presentaktion of this
foarm of silicosis are consocnant with =arly Transvaal
medical investigatiosns. These contemporary studies
confirm *that large numbers of miners were severely
disagled o diad within five ta fifteen yaérs of first
dust exposures. .From 1202 unptil 1912 doctors estimated
that the average life expectancy of Rand rock drillers
was 35,5 years: their average working lives were a

mere o,49 year5.79

The svymptaoms described by picneering doctars in
the figld of occupational medicine correspand with
those seen today. In 1903 Bir Thomas Oliver, a
physician frcun Newcastla-upon-Tyne and a wine 1d
anthority on  industrial medicine, maintained that
shotness of breath was the anly sign of "notewarthy

fact" in diagnosing silicosig in its early stages.



For him the symptom indicated that a Witwatersrand
niner was becoming “1unged“.79 Alsa, in 1912  twao
fuli—-time Witwatersrand mine doctors, Louwis Godfrey
Irvine and Andrew Hutton Watt; araphically described
the progression of the_disease:

As the disease progresses to  the stage of
advanced Tibrosis the cardinal symptom of
shortness of breath becomes more wgent and
dictres=zing; tihe drritative cough mer e
freguent; expectoration may become move
copinus, but is still in most cases slight.
The patient becomes whable to work, he loses
flesh, bis narrow shrunken rigid chest may
scarcely eupand at all even aon forced
inspiration, the shoulders are hunched, the
chest appesars to be practically fixed in the
position of extreme exniration. The lips
arg bluish, the expregssion anxious, the
pulse rate is accelerated, and the right
side of the heart dilates undetr the
strain. >

At the turn of the 20th century physicians
diagnosed the disease aslmost exclusively by clinical

methods.si

Doctors relied heavily on symptoms,
physical and stethoscopic examinations,. and chest
measurements for inhalation -and exhalation — crude and
inaccurate criteria by today’s standards.a2 Sometines,
if tuberculosis was suspected, sputum was tested Fou
evidence of the tubercle bacillus. 3 Radiography was

B4 This was a0

seldom used a5 a diagnostic tool.
despite the production of high quality plates
gxhibiting shadow and fine detail shortly after
William Conrad Réﬁtgen‘s discovery of X-rays in
1g4%, 89 Apart from the high costs of the equipment and
p;ates, conservative members of the medical profession

were scepticgl about the use of X-rays, which they

viewed as merely an expensive adjunct for confirming
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what they considerad to be accurate clinical
diagnoses.® In 1912, when sliding scales for

compensation based on the degree of disability were

introduced Ffar gold miners in South Africa,
radicgraphy was used only in doubtful clinical
cCases. 87

As increasing numbers ot doctors  eguipp.ed

themselves o  handle the apparatus and develaoped
gpecialist skills in  imnterpreting the images, the
medical profession confirmed the impartance of
radimgraphy.sa The efficécy of X-rays in diagnosing
tuberculosis and silicousis before these diseases could
be clinically determined made it especially valuablej
and in 1914 the Johannesburg medical fraternity agreed
that op! /ions based on simple clinical examinations
were "an example of the dogmatism born of a complete

ignorance of the subject" wmf radiography.aq

in 1216 at the newly founded Miners’ Fhthisis
Medical Burea: the use af X—rays in all firgt~time and
perindic medical examinaticns of white miners became
standard practice.go Health officers teday &re
convinced that a definitive diagnosis of silicosis
requires X~ray appearance tagether with an
sccupatianal  history evincing prioe dust expnsure.91
Alsa, present—day health officers, when they siress
the necessity for radiegraphy, often gquote the views
af piocneering South African doctors.”S In 1916 the
medical repoart of the #Miners’ FPhthigis Preventiﬁn

Committee firmly laid the fowndation for modern



standard prractice:s

We are fully of apinion . that the

radiaographie appearances ia cases of
silicosis aft+tocrd the2 most reliable single
piece of evidence, in establishing the
existence and the actual stage of the
disease in any particular case, in
determining +the presence or absence of

tuberculwmsis, and in differentiating cases

of garly silicosis from cases of commencing

tuberculosis.

Fadiographic examination is of particular

value in the case of natives, in whom

ordinary elinical examination __is wften
difficult and may be misleading.

Despite this statement, white miners were the
sole recipients of routine radiography. Only a small
number of black mineworkers was examined by X—-rays. In
ignlated instances and for rposes  of compensation,
the Mipers’ Phthisis Medical Bureaw X-rayed Africans,
in whom cases of simple silicosis and progressive
massive fibrosiszs were suspected. This oururred after
africans had been clinically checked at preliminary
and periodic examinations.94 Later, in' 1924, the
Ehamber aof Mines instituted annual radiographic
examinations, but only fonr the "long—service
natives*.%2 Thus uwnlike the case of white miners,
thirty vears elapsed beforg routine radicgraphy was
introduced for  African  mineworkers.’® This racially

discriminatory practice blemishes an cotherwise

important and frequently quoted precedent.

Bilicosis, as earlier noted, is an irreversible
condition for which there is no cure. As was
recognised in the early part of the i2th century, the

only w39 of halting the advance of the disease was far
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workers to "renounce their work".77  Even after such
drastic wedical interventicn physicians conceded that
they had little else ta offer. At best they could try
to alleviate the patient's condition with medicaticon
for the symptomes and bhygrenic care.?8 Modern medicine
carn do little more. It stresses early diagnosis of
the disease, followed by the removal of the worker
from the dusty atmosphere and resettlement elsswhere,

befoure disablement ac:urs.99

In 1912, when compensation was first  introduced
in South Africa, it was compulsory for minegrrs, who
were positively diagnosed as having silicosis, tm_atop
warrking underground after they had been compensated.
Bult this is no longer the law today.lOO Apart from the
instant and permanent withdrawal of mineworkers in
whoem tuberculasis 1s diagnesed, since 1217 miners with
simple silicosis  hawve been allowed to resume
underground work if, after re—examination, they are
foung to be fit to du gsa. They are allowed €0 work

undergreund wntil  the disease has  advanced €0 a

legally prescribed stage. They are then withdrawn-

from service and are given additional compensation,
Jest the progression of the disease causes

disability, 19}

There are two reasons for the changes. First,
because the disease is progressive, remaval from dust
expasure doas nxt  guarantee to stop its advance. 102

Thus it seams pointless to deprive a worker of his job

when the pathological changes to the lung, which are
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constantly monitared, will inevitably progress o
another stap-, but one which as yet causes no
digability. The saconl reason has significant

implitatianE and relateg to the vicious cirecle in
which silicotic victims are trapped. 0On the one hand,
in continuing to work under controlled dust concditions
silicoticeg run the risk of their disease advancing.
On the other, their removal from duasty work may expose
them to an equal, if not more dangerous, health risk.
This is because silicotric patientsy who seldom find
alternative work at equivalent wages, invariably
experiegnce reduced earnings, with an accompanying fall
in nutritional and housing standards: uwunder these
reduced living conditions they face the possibility of
tuberculous tnfection and the anset of p?ogressive
massive Fibroasis. Therefore, as research has shown,
compuisory withdrawal of warkers from their jabs in
the warly stages of silicosis may ironically be more

harmful to their health than continuing to work, 193

During the Ffirst twoe decades of the 20th century
early-stage silicotic miners on the Witwatersrand
wauld have preferred the option of continuing to wark
rather than face the bleak prospect of "starvation®
for themselves and their families: they could not
subsist on  their coapensation awards of £8 per month,
which were given for one or two years depending on
their stage of disability.104 Also, as there was
virtually mo secondary industry in South Afirica, most

silicaotic miners cold ot +ind alternative
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Emp?oyment; Former miners, deveid of other skills and
lacking the cepital necessary for farming or business
enterprises, became all oo often dependent on the
charity of their ¥riand5.105 Immigrant miners, who
lacked the means to yreturn bome, aften remained on the
Reet. There, together with  Sowth African born

silicatics, they swelled the ranks of the landless
unemp loyed Afrikaners, 10 Others resorted to petty
crime. 197 Such activities and the wretched destituticon
of these workers made headline news in  the press -

even in those newspapers which the mingecwners

controlled.

As has been noted, the reduced living standards
of silicotics wmakes them vulnerable to pulmonary
tuberculosis. DLuring the early decades of the 20th
century, howe&er, the disease was an even morre ominous
threat than it:is today: at that time tuberculosis was
highly prevalent in the white urban centres of South
Africa.lP8 The infection s dangerously affected
miners that in 19212 the PMiners® Phthisis HBoard
estimated the life expectancy of a silicatic miner who
alsna had tubetrculasis — he had progressive massive

fiprosis - at no more than six months on average.1U9

Complicated employment issues still confront
silicotic workers today.lio But the choice of
cantinuing to work under "controlled conditions” is,
at best, a 1limited answer to & complex mesh of
socio~sconamic problems. In such a solution, Lbased

partly IEy both compassionate and pragmatic




ratinnales,lil there is a touch, too, of expedisncy.

Current drug treatment is directed entirely at
infectious complications. Certain modern  compounds
may alleviate gymptoms and retard infection S0
pralonging lite. EBut medicinal therapy remains
largely futile. When tuberculosis | supar-venas  an
silicosis, anti-tuberculosis drugs are used. Apart
from sterilizing the sputums of infected patients,
little else can be done. In contrast to the success
ofF drugs in coentralling the simple fora of pulmonary
tuberculosis, they exert minimal curbs (wly] the

. . » . N 12
infection in progressive massive fibrasis. 112

The association of tuberculosis with silicesis is
a complex problem which has puzzled the wmedical
profession for many years. FREepeated studies in
epideminlagy, pathalogy and experimental medicine have
demonstrated their frequent co—existence but  the
reason is not yet understood, 113 Long before Zenker
coined the term poeumcnokoniosis For the lung
condition abserved in miners and stonewarkers, both
workmen and physicians had been well aware that a
nunber of accupaticns gave rise to lung disorders
which led to premature death. Gecrg Bauer, more well
known under his nom de plume, Georgius Agricala, in
his famous treatise on mining - De Re Metaltlica -
vividly described the terminal features of the miners’

condition which s closely resembled tuberculesis, 114
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He recorded:

The constant dust enters the blood and lungs

praoducing that difficulty of bieathing which

the Greeks call asthma. When the dust is

corrosive it ulcerates the lungs and

produces consumpticn, '

Tuberculmnsis has been recognised since ancient
times. It has always been identified with the market
place and "civilized" wrban ways of life in which
overgrowded living conditions and  law nutritianal
standards praovide ideal conditions for its
proliferation.  So, too, it flowished in the new
industrial complexes of 18th and 19th century

116 Fhysicians have  named tuberculosis the

Eurcne.
"poor man’s disease". 1”7 The medical interpretation is
gimply that tuberculosis makes greatest | headway
amongst those people whose standard of living is low
and whase resistance to the germ is correspondingly
feeble. The disease is infective and is - caused

entirely by the activity of the hacillus of
tuberculesis, or the tubercle bacillus, today known as
Myrcabacterium tuberculosis. Unless the specific germ
is present, the digease cannct occur. While it may
affect any part of the bady - the lungs, lymph glands,
spleen and bones -« in this summary only the lungs are
discussed, as ccther forms of tuberculasis are not

asaociated with dust diseasea-lie

The germs are spread larqely by spitting or
sneezing. Once released into the atmasphere they are
usually inhaled and are saometimes ingested. Although

they thrive only in animal or in human tissues, they
- 78 -

ey

S



are resistant and may remain viable far many months in
gdust or on articles in daily use. The c;ntaginusness
of  tuberculosis, well known since its earliest
manifestatian, has always resulted in health cofficers
insisting on the sbservance of hygienic habits teo curb
its spread. During the late 19th century and the
@arly decades of the 20th century the study of
bacteriolagy predominated, The focus on this new
medical science caincided with an era in which
tuberculosis was alarmingly prevalent, with
corrasponding high death rates, particularly amongst

the industrial clar_oes.

During the 12th century the emphasis on
bacteriolagy and the prevalence of tuterculosis help
explaxn the medical profsssion’'s commitment to improve
sanitation in the workplace before embarking on ather
accupaticnal heélth precautions.'!? The anxiety of
health officers with regard to sbitting is
understandaﬁle; and today one of the aims of drug
therapy is the care and ciatrol of zputums of infected
parsons.120 A concern with spitting - indeed it verged
on the obsegsional - underpinned the conteaporary
medical professicn’s determination to curb tuberculous

cantagian.121

On the Reef, before 1212, it was commonly, if not
optimistically, believed that the tubercle bacillus
could not survive the acidity in the Witwatersrand
122

gald wmines. In its interim report of 1213 the

Miners’ Phthisis Prevention Committee, nowaver ,



dispelled the waisconcepticni the committee reported
that 18 per cent of sgutum samples taken underground
contained living bacilli, 123 This +inding evoked
anxiety not only amongst doctors but alse amongst the
infarmed public, including minars.l2% 1¢ prroved that
miners were exposed to a double risk of infection:
from the waorkplace itself; and from  their fellow
workers, one~sixth of whom were estimated to have

active tuberculasis.lzﬁ

African and Afrikaner adolescents and young males
were particularly susceptible T tuberculous
infection. Their rural bkackgrounds did not equip them
with an acqguired chiirdhood immunity. Alsa, in the
towns they had insufficient resistance to withstand
the envirocnmental stresses of poor  living conditions
and physically debilitating aine work. Hence they
experienced a high morbidity and mortality from simple
tuberculasis when they came to work  on the gzld
minas.126 In these Tunseasoned"” populaticor | simple
tubeirculosis often occwrred in a rapidly proagressive
faorm, which freguently had a fatal outcome. 127

Therefore rural Afrikaner and African mineworkers

nften died from simple tuberculosis: they died vefore

simple silicosis had sufficient Ltime T become
established.
Apart From its contagiousness, laboratory

experiments have shown that there are different
strains of tubercule bacilli with varying degrees of

virulence, which praoduce the disease. Whatever the
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virulence of the strain the early changes arzs the same
and the initial luna lesions produced are similar.
These comprise clumps of tuberculous cells called the
tubercle. But the course of the disease alters cocr is
modified by a number of circumstances. Forr example,
when a maderate number of mildly virulent strains of
bacilli become implanted in the lungs of an individual
af average resistance, the disease will usually follaw
an ardarly progression  which ends in complete
healing. This is Secause the body is sufficiently
healthy to combat the getrms. Such a person does not
normally develop active tuberculosis and conseguently
does not pass on the infection. In contrast, numerous
bacilli of high virulence in a person whose resistance
is low may cause changes which fail to produce a
healing reaction and which reswlt in permanent lung
damage. Such lowered resistance may be cauwsed by a
number of factors, including poot  living - conditions,
stressful wwk and, importantly, the presence of

silirosis.

When healing occurs, the tubercles may be
absorbed and disappear, =l they may hecome
z2ricapsulated by tissue and appear as scars. The scars
fr equently enclose a latent %orm. mf  tuberculosis,
so-called because living bacilli are walled up in whe
scar tissue., Although the presence of these bacilli
will cause a tuberculin test to be positive, they will
usually remain quiescent if the individual leads a

healthy life. But should his health and life-style



alter detrimentally, the bacilli may be reactivated
and the tuberculosis will flare up and spread,
Changed circumstances may include: lowered
socig~econcnic standardsy a heightensed stress level
which may be induced by environmental strains or
accelerated physical labouwr demandss; a serious
infection, such as pneumcniay  and finaily, and

importantly, lung damage, especially pneumoconiosis.

Significantly, when reactivated tuberculosis
wecwrs in & silicotic lung, its progression usually
differs From a primary tuberculous infection; it
invariably rungs a serious course. Also, the dormant
bacilli tend to die in the course of time. The
. chances of their reactivation are therefore
considerably higher .in younger rather than older
men.128 This fact partly explains the markedly high
number of Witwatersrand miners in the prime of life
wh were aftflicted by progressive massive fibrosis in
which tuberculosis was an  important =2lement. In such
cases open or communicable tuberculous @ infection may
have co-existed with the silicasis.!Z7 Alternatively,
extensive fibrasis cmuid have caused the reactivation

of latent tubhercles.

Before Robert Koch in 1882 identified the
bacillus responsible for tuberculosis, the disease had
a variety of pames. As the striking symptam in
tuberculasis is the wasting away of ‘the body, the
Greeks called it phthisizxy and consumption and decline

were subsequent synocnyms. FPhthisis was alsao a major



symp tom af  industrial dusc digeases. It Was,
therefore, logical to link the term to the cccupsticon,
hence miners’® phthisis, @ stonemasons’ phthisis o

patters’ phthisis.130

During the latter part of the 12th century the
science of pathology grew through the use of  the
microscope, which aided Kech’s identification of the
tubercle - the clumps of tuberculcus cells - and  his
suhsequent discovery «f the tubercle bacillus. 3 mut
the concentric fibrotic nodules of simple silicosis,
found in poste-mor-cem  examinatiaons of  the  lungs of
workers wha had plied dustvy trades, closely resembled
the tubercle. The similarity was so marked that Koeoch
designated it the pseudo—tubercle, & term also
deployed in the 1920s by Anthony Maveogordato of the
Scuth African Institute  for Medical Research. 152
Although pathoclogists gradually drew distinctiwuns
betwean “"dust phthisis” and "tubercular ﬁhthisis“ or
the basisz of whether o pnot there was a history of
cccupational dust exposure,133 meast  doctoers  viewed
tuberculosis as an  integral part of silicosis and

continued to call it miners’ phthisis.134

This was the term which Transvaal doctors adopted
at the beginning of the 20th century.135 Few disputed
that the dabilitating condition which developed was
established by an initial silic-:-sis;136 but silicosis
was reservet for delineating only the original damage
and the progressive tissue responses. In other woards

the term silicousis was restricted to defiping the
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pathalagy af the disease;137 miners’ phthisis was the

name given to its complex clinical manifestation.

At the beginning of the 20th century the South
African medical profession aareed that the name
miners’ phthisis lacked precisicon. Bout  they also
believed that it aptly summed up the complicated
character of the disease. 1°8 Althougbh  they later
conceded that it was an unsciantific title, they
retained it in the belief that tuberculous infection,
or phthisis, as the infection was often colloquially
called, was the predominant facter 1in most cases of
propounced disablement and premature death in
miners.139 By adbering to  their choice they laid the
basis for its legal recognitien in 1911130 10 1914
Sebastian Valentyn van NMNiekerk, the Medical Inspector
of Mines, gave the ireasons for the South African
dactors’ praferences

We know now that these bacteria are

abundantly met with undergrcund, and the

disease they produce and Miners® Fhthisis is

s interdependent, in &y opinion, that I

have been wont to say that, by eliminating

the causes of Pulmonary Tuberculosis,...we

may consider the Miners' Phthigis battle

half won, and vice versa.

Eventually the 8outh African doctors were swayed
by their Rritish colleagues, who preferred the name
silicasis of the lungs.142 During the 19203 silicosis
became the prefervred term in South Africa. But until
1950, both in South Africa and internationally,

miners’ phthisis was retained and used interchangeably

with silicosis because of leqal precedents., In 1927



Wil fred Watkins—Pitchfard explained this anomaly:

The *arm .mingrs’ phthisis, if it has any

pres-ise meaning, refers only to silicosis

when associated with an active tuberculosisg

its retention in the title of the Scuth

African Act [of 19251, and in the title of

the EMiners’ Phthisis Medicall Rureauw which

administers its medical proavisions, is

indeed merely a historical relic. ™

Finally, at th2 Third International Conference of
Evperts on  Pneumoconiosis beld in Sydney in 1950; the
delegates agreed that in futwe the terminoingy of
preumcconicsis wauld  take the form of naming the dust
ar aecupation tx which  the woirker was exposed.144 At
thig late date in the 20th century the internaticnal

medical profession formally abandoned the use of the

term miners’ phthisis.

The changes in international nomenclature far
silicaosis indicate  that an understanding of
contemporary disease terminology is vital if one is to
interpret the medical reports and .the iealth
statistics of  the rrst. This is particularly
necessary 3y the case of South Africa where until 1920
medical terminalogy was often peculiar. In 19212 the
maedical commissioners on miners' phthisis reported
that "the classificatiocn of the causes of death is not

uniform with that amployved in other countries", 149

As has been noted, duwing the first twe decades
of the 20th century gilicogsis and miners’ phthisis
bad, in the Transvaal, specific clinical and
pathalegical meanings. Likewise, the word phthisis,

tomo, prasents difficulties., Only a few medical
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practitioners used pulmonary tuberculosis  to dencte
this specific illness in the scientific way which Kach
had made possible by his identification of 4he

146

tubercle bacillus. instead, the majority of doctors

praeferraed the ald—fashiconed and caollaguial term  for

147 . In conmtrast  to

this infection, namely phthisis.
Britain, where phthisis unambigucusly came to mean
simple pulmonary tuberculosis, its wse in Scuth Africa
was rather more vague, for bere it carried both

148 Gf courrse

specific and general connotations,
phthisis was. freguently used to dencte simple
pulmenary tuberculogis, But in other circumstances it
was the rubric fo .many lung diseases which were
thouwght to possess a tuberculous elament. 147
Consequently in Sauth Africa mortality statistics for
phthisis aften indicated non—-tuberculous diseases,
including braonchitis and emphysema, and simultanecusly
embracad bath simple pulmonary  tuberculosis and
Yinfective® silicosis =~ wor miners’ phthisis -~ as
progiressive massive fibrasis was. then clinically

termed.150

Clearly the generic use of the word
phthisis poses problems for the investigator of the
Witwatersrand’s incidence, prevalence and mortality
data 'fwr bath simple pulmonary  tuberculosis and
progrossive massive fibrosis. Also, even if

aoccupational indicators showing dust axposure
accompany mortality statistics under the umbrella of
phthisig, the researchar cannot definitively conclude

that this rubric dencated progressive massive

fibrogis, Possibilities may be inferred: but at best




these can be only tentative.

Apart from its lack of precision, the meaning of
the term phthisis gradually changed with time. in
Britain, as bas been noted, and "elsewhere” it was
merely modified and refined to denote unambiguous
simple pulmonary tuberculosis. But in South  Africa
its meaning changed rather more dramatically.lsl As
silicosis bhecame publicised in the Transvaal, laymen
abbreviated miners’ phthisis to phthisis and doctowrs
followed suit. This practice caused confusion "in the
public mind" as there was an interim period duwing
which phthisis was & synonym for  both silicosis and
pulmocnary tuberculosis. 192 In 1910 an inspector of
mines clearly demonstrated the anomaly:

The disgase to which miners are particularly

subject won  these fields is that of

consumption, phthigis o tuberculosis, -

call it by any of these names. This disease

is aggravated and, perhaps in the first

instance, brought about by silicosis, to

which the erropesus name of phthisis is

Qenerally applied by the uninitiated, 199
The imprecision persisted, however, for nearly a
decade. Finally, legislation in the early 1920s
compelled doctors o register diseases in a more
uniform way and in internationally accepted medical
1anguage.154 Clearly an accurate histarical
interpretation of contemporary medical data in South

Africa and in osther parts of the world requires a

cluse scrutiny of the data’'s tarminological contexts.

Several historians of southern Africa have

reached the mistaken conclusion that phthisis always




meant sSo-called miners’ phthisis.}®0 pOn the basis of
contemporary statistics for phthisis, derived Ffrom
reports of medical officers of health and the census,
some research workers have further concluded that
wmfficial figures understated the preyalence af
silicasis on  the Qold mines. 196 Al though the
hypothesis is plausible, particularly in the case of
African minaworkers, other kinds of substantive
evidence rather than such imprecise data are needed to

warrant this finding.

It should also be. stressed that official death
rates and the census are far from being good indices
of the actual prevalence of occcupational digease. The
diagnosis of death freqguently refervred =] the
immediate cause o terminal condition, including heart
disease and pneumcniay more often than not phthisis
was blamed. The cause of death seldom cited the
primary disease, the more especially i1f this was a
chronic gondition of long standing, as in the case of
silicosis. 197 Unless.an autapsy had besen performed, a
procedure  against which white warkmen had “"a natwal
158

prejudice", even hospitals seldom recorded miners”

phthisis as a cause of death. 197

As we have seen, the general consensus amongst
South African and British doctors was that an initial
silicosis exposed the lungs of worbkers to tuberculous
infection, the agent which was held to be the cause of
death. At the turn of the 20th century South African

ohysicians called this "mixed" o "complicated"
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clinical manifestation of progressive massive fibrosis
"infective" 5ilic0515.160 Twenty vyears later, after
extensive investigations, they coined & more

meientific clinical term — silico—tuberculosis.

In clinicat termg anly, this form of progressive
massive fibrosis was predominantly found amohgst white

161 pocters identified the  tuberculous

miners.
infection, in its aopen form, through the disease’'s
typical symptoms of weight loss, night sweats and
sputum streaked with blood; positive sputum  tests,
X-rays and post-mortem findings c¢eould invariably

varify dubious diagnc-ses.]'62

By the sarly 19205, however , an oppased schooml of
thought emerged in South Africa. It challenged the
silico—tuberculosis theory by arguing that silicosis
was tuberculous in weigin. It held that the presance
of the tubercle, whether active or guiescent, was the
necessary precursor for the establishment of
silicosis.®® Tubercule-silicosis was the name givan
ta this clinical condition, which pathologists  found
to be mare prevalent amongst African sineworkers than

whites.164

To settle the controversy over which disesse came
first - silicosis or tuberculasis — in 1926 Frank
William Simson of the South African Institute for
Medical Research undertock research with animal
experiments. Together with his colleague, Archibald

Sutherland Strachan, he showed that that there was a




type of silicogis which fram  the beaginning could be
produced with an accompanying element of tuberculosis,
but which created o detectable signs of the
infectious disease in the guinea pigs while they were
alive., Egually significantly, the two pathologists
alse demonstrated that a Form of silicosis could be
produced which From first to last had no element
whatsoever of tuberculesis: dust alone couwld cause
both simple silicosis  and proagressive massive
fibrosis. 169 Althcuagh there are counter—arguments
which dispute the validity of the conclusions of the
latter experiment, many aunthorities currently accept
this oft—quoted Finding; the* suppart the view that a
tuberculous glement need not be present in either
simple siii&nsiﬁ ot progressive massive fibrosis, both
af which may be potentially fatal.l®®  Althcugh
tuberculosis is frequently associated with progressive
massive fibrasisg, in view af the current debate it
seems difficult ta state incontrovertibly that
silicasis predisposes to tuberculosis, and that
progressive massive fibrosis with tuberculosis is

necessarily silico-tuberculosis, 1&7

The controversy about the association of
tuberculosis with silicosis is not merely of historic
or  academic medical interest. Whether silicosis is
conducive to  tuberculosis, and which comaes first,
silicosis or tunercu’osis, are gquestions  which have
evarywhere influenced administrative procedures for

awarding compensation in cases of silicosis.




Goavernments and insurance companies have based their
decisions on principles similar to  those set out in
Britain in 1904, In that vear a British departmental
commitiees was appointed to recommend additional
industrial diseases for inclusion under the Workmen's
Compensation Aet. In reaching its decisions the

overriding propasition of the committee was that the
disease should be "so specific ta the particular
employment that its causation by the employment can be
established in individual cases". An industiial

disease was then seen "as a disabling disease which
arises out of, and in the cowse of, employment in an

industry".léa

Simple silicosis meets these
requirements: associated tuberculasis, however, caused
problems as it is not & disease specifisc to  any

industry.

Buided by the mediéal belief that an element of
tuberculosis was always present  in l'-t:-:u'm:)lit:ai:ted"
silicosis, the South African state solved the problem
in 1912 by awarding acompensation for pragressive
massive ’fibrosis, which was then legally termed
"miners’ pbthisis in a mar kad degree".169 The
difficulty of diagnosing typical cilicosis, =1ither
clipnically o by X—-trays, when it was ooncealed or
masked by tuberculosis, prumpted the award later, in
19214, of compensation for simple tuberculasis.  Aut an
impartant condition of the award in the case of gold

miners was that evidence should be lodged of a

two—year pariod of exposure bo silica.l79¢ Compensation
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fro- simple tuberculosis, applicable solelvy in Scuth
Africa to the gold ®ining dindustry, was virtually
unique to South Africa. 7! The clause still applies in
Bow . Africa taday; although it no longer seems  to
have a sound medical or scientific basig: it is
ratained only because of legal precedent.i.;2 Soine
present—-day health cofficers argue that it should be
revained, however, as numerous African mineworkers
contract tuberculosis every year, a phenomenon  which
many epidemiciegists regard as being occupaticnally

related.173

There is no wniform internatienal approach  to
compensation for tuberculosis in conjuncticon with
silicosis. Alsa, the controversial assaciation of the
twos diseases with each other has led to the enactment
of anomalous and sometimes illogical measures. Refore
World War 11, for ipstance, in Ontario  legislation
went through two  phaseg. At first combensation WAaS
awarded to "tuberculous—complicated” silicosis, but
énly if aopen or communicable infection couwld be
demonstrated. Later, under recession, the laws were
amended in rather a fickle way. Those in  whom
disabling but simple silicosis was diagnosed, were
better compensated than those who  had silicosis
"complic ated" by tuberculwesis. This was the case
despite pragressive massive Fibrosis being as
prtentially serious, if not more so, than simple
silicod 5. In contrast, since 118 British

legislaticn has been consistent and less capricicus.
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Whenever silicosis is "complicatwd® by tuberculosis,
the conditicn is always compensated. British health
officers view the disease as being tota:iy disabling,
regardless of the stage of fibrosis and of the disease

b Ccomes first.174

A close association also exists between the
progressive massive fibrasis of coalworkers and
tuberculosis, 179 This finding stems from
epideminlogical studies and raesearch, conducted after
World War 11, particularly in HEritain and West
Germany, -n 1.2 health af. calliers.176 Unlike the
early 19230s and earlier, when coalworkers were thought
to suffer minimally frem dust discrders,l’” after 1945
reassessments showed clearly that gmal dust posed a
marked health threat to woarkers in the industry. In
addressing problems stemming from coalworkers”’
pneumcoconiasis, health officers invxlved in recent
projects often find soclutions which derive from
garlisr agiperiences with silicoasis. Apart fram the
medical data they supply, silicosis studies alsao
provide a wide variety of valuable socic—-economic

insights, which apply to coalwarkers’ pneamoconiosis.

This was nt the case at the turn of the 20th
century. KEemedial measures applied to har 4 rock mines
often stemmed from their earlier adoption in the coal
mining industry. It i=s against this backgrqund that
we must examine 17th century attitudes to dust
diseases in mining. We must turn ta Britain if we are

ta understand the nealth conditians o the




Aitwatersrand gold mines, after the metal had been
discovered in 1886. Britain was the birithplace of moast
of the Witwetersrand gold miners; and the metal mines
of Cornwall provided smuch of the eupertise 4or  the
industry’'s initial technnlmgy=178 Also, both before
and after the Angla-Boer ‘Nar. most of the physicians
an the Witwatersrand were of Britisih stock. They
brought Jith them their training and Ynowledge, as
well és British attitudes to medicine in general, and
te occupationsl health in particular. As :i.mpvz:;r't::xrrt:.|
most of  these doctors belonged to the British Medicsl
Aspociation. Their receipt of the saciety’s  journal
enabled them to keep abreast with curvent medical

trends in Britain, Europe and elsewhere.179

In Britain, by the mid-~i%th ceptury, appalliing
working conditions on the mines, with an accampanying
high mortality +From  lung diseases and accidents,
eyoked strong social pressgres for reform. The coal
mines, in particular, were the subject of beneficisd
"hygienic" regulation; and by the beginning of the
20tk ceptury the occupation of  coal mining was
declared "now a healthy and comparatively safe

apet, 180

By the end of the 19th century, too, the medical
profession ‘s curicsity concerning dust diseases had
for several reasons dwindled almost toe vanishing
peint. According to  Sir Thomas Oliver, the rencwned
occupatinnal dis-ase specialist, cne of the reasons

was the growth and prestioe of bacterioclogy with its
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focus on the germ causes of disease. 1In 1903 he
declared:

Spealking generally, I may safely say that

there has been comparatively little written

upon  pReuemoconiosis since the discovery of

the tubercle bacillus by Koch fin 18821, The

bulik of prevailing medical and patholeogical

apinion  uwpon miners’ phthisis was formed

anterior to Kach. :
Another significant resson for the loss oFf medical
interest in dusit diseases was the "disappearance" and
“rarity" of colliers’ phthisis. Dr John Tatham, the
statistical expert in the Registrar’'s Office, attested
to this phencmencon in 1992 when he blithely wraote: "As
a class colliers compare favauwrably with men in mast

other occupations on the score of health. 182

Tatham’'s testinwy alsa strongly suggests that
cne of the reasons for the., medical professiaon’s
a@arlier focus o dust diseases, particularly
coalworkers’ pheaumoconiosis, or "black lﬁng" and
anthracosis, as it was then termed, stemmed +from the
significant contiribution of the coal aining industry
tee the economic strength of Britain., In 1831 the
numbear of conal miners was 2146 000; and within forty
years it had more than doubled ta 317 000, 183 Ry 19035,
in the Newcastle district alone, 25 000 miners were
responsible for the production of nine million tons of
ccal. 184 This constituted 22 per cent cut of the
mational annual output o approximately 200 million
tens. 188 coal mining was af mnational importance for
anather reascon as well. By 1911 it emplaoved, in one

way or ancother, nearly cne-tenth of the adult mnale
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pmpulation.‘ab The industry’s magnitude sugoests that,
had a high mortality, particularly froin
pnaumoconicosis, persisted amongst its many employees,
doctors would have continued with research on dust
diseases: salf-interest, | cqrinsity and sccial

pressures would undoubtedly have had this result.

Duwring the same period, and in contrast to the
caal mines, tﬁe tin mining industry was relatively
animper-tant in the rpational econamy of Britain.187
This could explain the indifference, and even negative
attitudes, of the state and of the medical profession
to the welfare of tin miners. In contrast to the coal
mines, lung disease persisted on the tin mines after
1850. Alsa, after 1880 it caused a considerably higher
mortality than before amongst relatively young men.

Apathy towards the fate of tin wminers was, indeed,

mairked in Britain.

Dwing the period when research on dust diseases
was mest  intense, in 1861 and 18462 Edward Headlam
Greenhow, the first English medical factory inspector,
pirezented two reports, which demonstrated the high
prevalence of respiratory iliness amongst metal
miners. Greenhow’'s disturbing findaings prrobably
influenced the appaintment in 1862 of a commission
under Lord Kinnaird to investigate the health
conditions on metal mines. A researitt officer of
considerable standing, Oreenhow was convipced -
although he did not vet have conclusive proaf = of the

damaqing properties of occupationally praduced dust;



and his reports reflected this belief.188 g premise
was reinfor:ad by the statistics of the first
superintendent of government statistics, Dr William
Farr, whuse figures for lead, tin and copper miners
reflected an arcessive motrrtality from lung

diseases.ia9

But in 1844 the Kinnaird Commission’'s report

&

ignared both Greenhow's evidence and fthe sinister

statistics of Farr.179 Likewise, the commission
dismigsad the evidence of miners who asserted that
dust was the cauge of their illness. 191 Instead, its
conclusions were guided by the views of most medical
experts who attributed a subsidiary roale to dust in
pravoking lung disease. Noting that .the disease rate
amongst  coal minérs was then on a par with that of
metal miners, the Kinnaird Commission, as with the
coal mining investigatiocns, recommended similar

L. . s
“hygienic" 1mpravements.19*

Ironically, by the mid—1860s twe doctors found
praat of the causative raoale of silica dust in
acccupational  lung disease. The one physician was
Gireenhaow. The ao*her was Thomas B. FPeacock, from St
Thomas ‘s Hospital and the principal mecical
investigator forr  the Kinnaird Commissicon, who  had
heen, during his earlier investigations, nat at all
sure about the relationship.:93 Neither doctor was
given the opporitunity ta make the proof public: there
were no more commissions on metal mining far the

remainder oaf their lives. Farty yvears passed before



the next official investigationg this was the

impor-tant Haldane Commission of 1oz, 174

During the interim pericd the Metsllifercus Mines
Act of 1B72 incorparated most of the recommendations
af  the Finpaird Commiscion,. These measures, inter
alia, prohibited children under twelve from  working
underground; and they banned the use aof vertical and
overhanging ladders. 179 These improvements and other
"hygienic" provisions certainly helped eliminate some
of the more glaring malpractices in  the Cornish tin
mines., Bult the remedial measwes were offset by the
cantinued Yexcessive mortality at  all ages” from iung

disaase.lgé

Ag has been noted, Britigh and Eurapean research
o dust disease virtually ceased during the last three
decades =¥ the 1%2th ecentury. Such lack of interest,
coupled with the coinpciding decline of Cornish  tin
mining, had unfortunate repercussicns for  the tinp
miners., Owing tx cverseas competition, accompanied by
a falling price in the metal, after the early 186&60s
Cearnish  tin mining declinad from its farmer
pre~eminence.197 There were mince upturns, but the
number oof mines steadily dwindled.l?® The decline was
reflected in  the emigraticn of thousands of males
they were unable to find altermnative employment in
Cornwall and were therefore obliged to find mining
jubs elsswrere in Britain o overseas. 77 Alsa, there
were feweyr active miners in Cornwall itseif. In 1873,

when the mining populatiocn had already been halved,
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there were 26 S00 surface and underaround workers. By
i878 the number bhad decreased to 17 38B0O; and in 1898 a
mere 2 749 men and boys were still registered as

~
minewarkers,‘oo

In 1871 when ECbharles RBarnham, a physician from
Trurcs and & former medical investigater +Hi- the
Kinnaird Commission, presented a significant paper to
the British Medical Asscciation, it evoked M
response.  fhe apathy persisted despite his exposure
of the high incidence of lung disease among Cornish
miners and his guggestion of the causative roale of
dust. 201 Apart from a brief two—year boom, from 1870
to 1872, the tin mining industry was in decay and of

v . - * -
minimal account in the national eccsnc:-my.“c’2

Tin's relative economic unimportance seems  to
aMplain the lack =f interest of both the government
and the medical profession in the prevalence of lung
digease in the tin wmines. This was s in 18%2 when
neither party Ffollowed up the Findings, which the
supaerintendent of government statistics, Dr William
O0gle, submitted to the Labour Commissicon. His
comparative occupaticonal tables for the vyears 1884,
1881 and 1882 revealed that, unlike the case «f
colliers, there had been na decrease in the incidence
of lung disease amongst tin miners since Farr  had,
thirty vears earlier, guoked his statistics to the
Kinnaird Commission. =S In addition, tin miners - and,
rat swprisingly, potters, whosa mor-tality  was

marginally lewer = “had the highest death-rate fronm



disease of the lungs of any accdpied clazz imn the
United Kingdam”.204 For tin miners the average death
rate was thiree times higher than that of coal and
irenstone miners: and in the agé groups twenty-five to
thirty—five, thirty-five ta forty-+five, and forty—+five
to Fifty—-+five, their mortality was three, four and a

balf, and tws and a half times greater.zos

Unlike Farr's coemputations which remained
uwpublicised, the “oft—quoted statistics” of Qgle,
presgnted under similar circumstance, seem to  have
haeen widely circulated. Thaey were certainly commin
kncwledge amongst dactors and mining inspectors.206
Although health officers understond the implications
of the figures, they apparently lacked the resalve ar
inclination to heed Ogle‘s warning that “diseases of
the respiratcry organs other than phthisis
[ tuberculosisl" were responsible far' the high death

rate amongst a particular ocevpational group.207

The public also disregarded this aspect of Ogle‘s
repo-t. Despite the "excessive mortality inm all ages”
which silicosis caused,zoa the chronic lung disease
lacked the spectacular ingredients to provoke popular
indignatian and sympathy for what was essentially a
working class prablem. Its lack of dramatic impact
contrasted stromngly with the intense feelings arocused
by "phossy ‘s jaw", ar accupational disease that caused
aguoiising pain and disfigurement in  voung girls and
women. Its hideous spectacle evoked public outrage

which led in the eairly 20th century tn the warld-wide
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abnlition of phosphorous in the match making

induﬁtry.zoq

The indifference of health cofficers was reflected
in other ways too. HMining inspectors averlooked
deteriorating dust levels, the resulis of which were
evident in the iregistrar’'s annuai mor-tality and
disease statistics for 1892 and 1893.°19 But the
alarming rise in the death rate for tin miners in the
farrty to fFifty—-five year age gr'nzmu:»,‘211 as -these
figures strikingly demonstrated, evoked no public  or
official response. Despite the considerable medical
knowledge about the causative link between dust and
lung disease, health officers were diffident about
drawing obviaus conclusions concerning the prevalence
of disease and mortality oo the tin mines. The state
did . nothinog and safety measurss remained

a9y . ..
212 It is s=scarcely surprising

conspicuously absent.
that Cornish tin winers seem=d oblivicus of the

increased danyers of their calling.

These heightened dust levels were 1in part a
reflection of the depressed condition of the Cornish
tin mining industry. Ité deteriorating economic
position, accelerated by Australian competition during
the 1870s, necessitated the imtroducticn by the
minecwners cof labour—-saving devices and the
application of new technoi.gies. Such measures were
degigned to prevent the clasure of additional mines
and to revitalise the industry.2!'3 Ironically, obeoth

the introduction of mechanised rock drill . during the
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18708 and the substituticn o+ dynamite for gunpowder
seriously endangered the lives of miners at an earlier
age . than that Tt which they were already

accustumed.214

Mifor strikes erupted amongst tin miners in
Cernwall during the 18905.215 This was a new Fform of
resistance amongst the Carnish miners whoe until  this
time, in contrast to the colliersy had a history of
feeble uwnian organisation:216 Cornish miners had
tended to aveid potential conflict by emigrating. =17
Al thouah the disturbances coincided with the

publication in the 13908 of the registrar’s martality

statistics, the strikes were linked to discontent with

howrs and wages,zza grievances which reflected the
changed status «f Cornish miners from  that of
"handicraft" workers to wage labourers.<1?  The

evidence does not show that the dissatisfaction of
miners was explicitly related to health and safety

Lan)
20

- . ‘.} 0]
conditions. < Inured tao shartened 1lives and long
accustomed to the presence of dust, Cornish miners
were not aware of ~ nor were they alerted to — the

marbid threat posed by increased levels of dust.

Simultaneonsly, beginning in 1892, the cancerted
industrialisation of the ‘witwatergrand geld mines
began. Cornwall braced itgeld fear Tanother rush of
amigration", this time to Juhannesburg, which became
styled "the Coarnishman’'s El Durade" . 221 The news of
the "LAND OF TRANVAALIAN B0OLD" alsc spread to other

mining r.'entres;222 and cxlliers fram all parts of the



British Iales departed for "remuneration never dreamt
of by them at hnme“.zgz They were accompanied by lead
miners from Nce- thumberland, Dui-ham, Cumberland,
Westmoarreland, ?orkshire and Lancashire and as far
atield as the Isle of Hight.224 Also, Corrnish miners
did not goo unprepared. BRefore leaving, many of them
equipped themselves to handle the mechanised roack
drills,229 These drills had first been introduced on
the Witwatersrand in 1889, within three years of the
226

discovery of gold; and by 18%6 approximately

1 115 were in use.227

Coal and ironstone miners who had for thirty
years enjoyed "considerable immunity from pulmonary
consumption”" and “"respiratory disease” seemed blithely
unaware of the inherant dangers to their health and
lives in gald mining.zza Carnish mipers, inured to
such occcupational perils, were fatalistic about theidir
future. In 18563 a surgecon giving evidence before the
Ripnaivrd Cemmiszsion atfirmed his knowledge of the
prrevalence of “"miners' disease" and explained why
minars did not consult him:

Because I think that they 1lack upon it as

part and parcel of their business. A man

embarks as a miner, and he looks forward to

the day when he will have the disease; he

expects it, — he recopciles himself to it, -

and puts up with it.=
Dr E. Williams ‘s parcepticns of miners’ attitudes wers
cenfirmed by the views of D. Buzza, on elderly Cocenish

miner. Having outlived most of his contemporaries,

Buzza exupressed a hint of satisfaction, if not pride,



at beating the odds:

Can you go up  the ladders now? - Very
badly: nathing like what I used to doi wut
tihen there is one thing besides this, my age
is great; 1 am an «ld man for a miper,; &0
years of age; I uas &0 last F-=bruary.<o?
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CHAPTER 3

PREVENTIVE ASPECTS OF SILICOSIS: AN HISTORICAL

PERSPECTIVE -

"We venture to express owr  gonvioticy,  that
there 1is no reason why work underground  in
whatever kind of mine, should nct be a
perfectly healthy employment; the wor b
itself is thoroughly wholesome both tx body
and mind, and the special dangers, whether
to health aor o life and limb, associated
with different kinds of mining., are swh as,
if recognised and faced, can be avoide’

provided that both employers and employed
will co—cperate in bringing this e=nd
about, "———Haldane Commission, 1904l

“"1f this is so [that mining can be perfectly
hes lthy emplaymentl, then I think *“he title
whizh Drs. Irvine and Macaulay wmight have
chosen +For  this paper would bhe ‘The
Frevention of A Preventible Esic]
Digmase ."~——Dr J. C. MciNeillie, 190&6.~

At the turn of the 20th cestuwry pre.a2ntive
medicine was in its in%ancy - an evaluation which many
curr?nt doctors still apply to this branch of medicine
taday. Prevantive medicine was at that time rnarrowly
focused on sanitation and "hygiene", which constituted
a branch of public health; and its major ocbjiect was o

combat germs. An extract from an article in  the
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tance?r of 1905 provides an apt illustration:
i'henm  in the future the historian sits  down
te record the progress af preventive
medicine throughout the world, the recor”
Will consist very largely of an account o«
the diffusion of English sar. tation and
ideas through the instrumentality of her
Crown and celf-governing colanies. Other
nations, however, will alse  justly claim
their share. Forr instance, the stoary of the
battle fought by the Americans in Havana
against, not the  Spaniards, but, the
stegomyia Fasciata, the bearer of vyellow
fever, is an excellent example «f hygignic
pgrogress made immediately after the war.”
Such views gained strength From the sanitary and -
hygienic pravisions applied to the caal mining
incdustry - of 19th centuwry FBritain. Such remedial
measures successfully raeduced the high mer-tality
rates, particularly From lung disease, which wers
prevalent amongst coalwarkers during the first half of
thet century. It was comparatively easy for the state
ta prescribe prophylactic provisiens inm a single
industry, But the protecticon of werkers from silica
dust was a merre  complex praoblem, which sanitary and
hygienic measures alone could npnot curb; and the task
ot introducing raemedial legislation o reduce
53 licosis was exacerbated by the vast array of

silica-producing industries, including certain kinds

ot hard rock mining.

This chapter shows that silica is ubiquitous and
therefore an important explanation for- the widespread
occurrence of siljcugis. It also demonstrates how the
different forms of silica vary in thegir potential for

causing disability and death.




The chapter AFurther discusses a number of
thecries accounting for the toxicity of silica and
explainse some of the complexities of dust. In sno
doing it focuses dn the arigins and development of
non—-redical téchnolmgies used fer  suppressing and
diluting dust, and it examines medical controis to
reduce  bath the incidence and prevalence of
silicwsis., These preventive measuwres illustrate the
suceesses of doectors. But  they alsoc show  the
limitaticns of conventional medicine in the field of
preventive medicine in general, and of occowpational

health in particular.

Vicente Navarro perceptively warns that
industrial illnesses cannaot be viewed solely as the
logical and inevitable cutcome of industrialisation.
Such a mechanistic interpretation ignores the process
of lndustrialisation and its relaticonships wicth those
f-rees which have helped tao mobilisé capitalist
societies.? Therefore although some of the complex
social, economic and pelitical responses to industrial
disease are noted in this section, *hey will be

examined in detail cnly in later chapters.

This section also shows  how the Miners' Fhthisis
Prevention Committee, the South African Miners”
FPhthisis Medical Bureau and the South African
Institute fco Medicél Research helped create a
woirld-wide awareness and understanding of the problems
of siliceosis. The = are achievements which many

=
avaerseas authorities have acknowladged.™ The decision




by the Internaticnal (Labowr Organisation to hold  the
first internationxl conference =Ty silicosis in
Johannesburg in 1930 was a logical consequence of such
picneering work. At this conference, attended by
represeahtatives of  many countries, 8South Africanm
medical and mining experts presented nineteen of the

twenty-six papers.b

The element silicon is widely distributed in
nature. It comprises approximately 28 per cent of the
earth’'s crust and is second in abupdance only to
ouvgen.7 Althougﬁ silicon is  found in practically all
racks and in many sands, clays and soils, it does not
s in a pure form.  When combined with oxygen it
forms a e¢hemical chain called silican dioxide,
colloguially known as silica, which, as we have seen,
causes silicosis. It may also combine with oxygen
plus other elements to form more complex chains called
silicates, of which asbestos is one éxample.e The
ubiguity of sjlica is thereftore one reason that it is

a major health hazard.

It is believed that the crystalline structure,
peculiar to silica, accounts Ffor its potential te
cause lung damage.9 Silica ocecurs in three kinds of
crystal forms. The largest group constitutes the
macro—-crystalline forms. These include quartz, by far
the most common,; as well as sand, sandstone, quart:zite
and certain gramite formations. Cristobalite and
tridymite, which arese uncomman but extraemely dangerwous

varieties found in metecrites and certain voleanic
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Focks, are part of this group.  So, town, are coesite
and stishovite, which are even rarer forms cccurring
in metexrite craters.lo Although these rare
macro-crystalline forms have, as vyet, po  industrial
application, they are included here because of their
superimental value to research workers in exploring
the fibrogenic proparties of silica. In coantirast,
crypio— or wmigro-crystalline ) frms ., sueh as
chalcedony, of which true flint is a form, are used
oecupaticnally.  So, too, are fhe non~crystalline, or
émnrphnus, kindg., Consequently silica is alsa found
in the non—erystalline gemstong, the wopal, and in
diatomacecsus earth, which 1is cr Josed of minute
skeletons of fresh-water or marine planits. Although
scientists do not believe that non—crystalline foras
of silica have +ibragenic properties, these silics
forms  may  acquire them if heated and melted: such
processes convert the non-crystalline forms inta  the
macro-crystalline ocnes of cristobalite and tridymite,

which are even muore dangerous than quart:,11

Metal miners all over ‘the world face the hazard
of silica in twe mining processes. They first
encouwnter it when digging through the country rock to
reach the deposits in the development stage of the
mines. Also, ag there are usually large guaptities of
silica in the lodes, seams and reefs in  which the
actual ores are embedded, euposure to silica occurs
during the excavation of the ore, that is diwring the

production stage of mining. The Witwatersrand gold
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fields illustrate thisg point well.

when golid was discovered on the Rand, it was
found in several series of beds o strata, knhown as
reefs, of which tha Main Feef was then the most
im.;:xor'tant.l2 The reefs arg studded with pebbkles
ranging in size from peas to ‘hens’ eggs: and this
formatiorn distinguishes them from other non-aurifercus
strata. 12 As these conglamerate beds resembled a type'
of confectivnery decorated with almonds, the Dutah

likenad them to banket, which became their name, 14

Sixty to 8¢ per cent of the banket comprices quartz.15

The scattered pebbles, which contain grains and
pellets of pyrites and the finely divided gold, alsm
consist  largely of guartz. These components are
bonded toaether by silicag; and it is in this silicecus
cement, and in the pyrites, that the pin-pricks of
gold are found. '® Ta  reach the gold*bgaring banpket,
shafts are sunk and tunnels are driven through the
praevailing roack. The rock consists principally of
guartzite, a sandstone rock which has been hardened
and solidified by metamcrphosis; and sand-stone shale

also abounds.

This geological description makes it w«lear that
even during the haphaszard first stage of mining an the
Witwatersrand, from 1886 to 1892, miners were exposed
toa the danger of silica dust. After - management in
1892 systematised the development and producticn

processes, the risk to miners of coantracting silicasis
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intensified. The danger persisﬁed antil the outbreak
of the Anglo—Bosr War, in 1899, and was all the aore
sericus because of the complete absence of dust
praeventive measures. During the post—war period,

between 1901 and 1912 - aﬁd evan later < the exposure
of miners to excessive dust levels continued; although
remedial measures waere eventually introduced, they

were pooily implemented.17

The huge pumber of miners atflicted by silicosis
on the Witwatersrand was linked partly to the nature
mf the gold deposits. These were unigue in the world
in two major respects, namely their extensivensss and
regularity,ls Therefoure the concentra”ion of a large
Aumber of miners in & single but cantained gold
praoducing region led ta & prevalence of silicosis
which, in absalute terms, excegeded that of any other

hard rock mining centre in the world.

But there was also another reason for the
excessive prevalence of dust and hence the disease.
It concerns the naturé of the ores, which on the
Witwatersrand are generally of 1low grade guality.
This meant that when average gr-ade ore of
approvimately 6,5 penny weights {dwits) per ton  was
being minad, tw:x +to three tons of rock  had to be
excavated and praocessed to extract a single ounce of

19

gold. Accordingly, the industry could be viable anly

if huge tonnages were milled. Also, the minecwners

were determined to extract from the reefs every

20

possinle ounce oF aold. This led them to expand the

-
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scale and to intensify the rate of development and
production to levels which other wmining centres did
not attain:<l in relative terms the menthly tonneage
excavated and pracessed on the Witwatersirand exceeded
monthly tonnages elsewhere.22 The reswort by management
te such  technigues released vastly increazed dust
densities to which miners were exposed. Desgpite the
disclaimers of Transvaal doctors that the cccurence of
the disease was global,23 the incidence of silicosis,
bath in abseolute and relative terms, was higner and of
a more accelerated kind on the Witwatersrand gold

fimlds than at other similar mining centres. 24

Not only metal mingrs are 2xposed to silica.=>
Coal miners alsc face tha danger. In bituminous (or
"soft") coal mining small amounts of particulate
gilica exist in the airborne coal dust. In the mining
of anthracite, a less common form of coal, silica dust
is generated in far larger guantities. 1In Wales and
Saomerset, in scuth—-west England, and in Eurcpean
countries, including Germany and Fussia, miners have
too tunnel throvgh siliceocus sandstone rock to reach
the "hard-headings" from which the anthracite deposits
are hewn.zﬁ While the presence of silica in coal dust
wags widely trecognised in the 1ate~19tﬁ century and the
early decades of the 20th century, only a handful of
perceptive research wowkers linked the presence of
wilica particles with the 1lung diseases of coal
miners. Like the descriptrions of Rerpnardino RamazziniJ

{

~
27  doctors”

at the beginning of the 18th century,




accounts of the injured lungs, were cnly much later to
be clagsified as typical examples of
silico—anthracosis, =8 Therefore at the twn of the
20th century, although the majority of medical experts
clearly recognised the potential of wilica dust for
lung injury, they generally dismissed the danger of
coal dust.®? Alge they believed that coal dust had =&
prophylactic effect on respirable stoene dust; doctors
held that coal dust protected workers against lurg

30

damage, particularly by pulmcanary tuberculosis. This
explains why, unptil tre middle of the 20th century,

pneumacaniosis was ignored on the Scuth African coal

mines.

It was anly after 1930, following intensive
research in Germany and BRBritain, that the dangers of
coal dust becane clear;51 and in 1743 British
legislaticen introduced canpensation for coalworkers'’
pneumocaniosi5.32 There is still contrﬁvarsy about
coal dust’s potential for- damage.  One school contends
that, irrespective of whether or not silica is mixed
in the dusit, coal durt on its awn is damaging, and
that an overlcocad in  the lungs produces fibrosis and
emphysema.33 The other schoaol argues that coal dust is
benign and £hat it disables colliers anly when it is
mised with significant quantities mf silica.”? Rath
schesls agree, bowever, that progressive massive
fibrosis, with an associated tuberculosis, can develop
in coal-dusted 1lungs. Both groups also believe that

the presence of silica dust plays a greater or lesser




£
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role in the genesis of coalworkers’ pneumaconiosis.™

It was not in miners’ lungs th Y silica was
criginally -F(:auncl.36 Initially doctors i ... tified it in
the lungs of tiradesmen, including putters,
metal-grinders and millistone makersy and it is to
non-mining dusty industries to which we now  aust

turn.37

Buartz, the most abundant Fforem of silica, is
widely used in industry because it is cheap and has
58

other valuable praoperties. Its peculiar crystalline

structure enables it to resist fracture or cleavage.,
so endowing it’with a required industrial hardnessasq
Alsa, it is of great importance in the refractory
ingdustries because of its high melting temperature,
its low co—-f ;ficient of expansion and its inertness at

20 4

high temperztures. o kers are therefore exposed to

silica in a wide variety of industirial occupaticons.

As guartz 1is a majowr component of  sand,
sandstone, flint and guartzite, numer Gus jobs
invalving their use pose a health hazard. Workers
come into ¢ et contact with quart: in sand-blasting,
in any tasks invelving the use of concrete and mortar,
and in the manufacture of certain types of abrasives
and scouwring powders. Apart from their use in roads,
railways and building canstruction, sanmdstone and
quartzite are used to manufactuwre stoanework. In the
masonry industry, and particularly in the production

of  monumental masonry, the cutting, cleaning and



polishing processes release dangerous amounts of  dust
in =° se proximity te  the craftsmen. Flint dust is
equally hazardocms. “"Glass sand", or "potter’s flint™,
derived from grinding or crushing calcined Flint
pebbles, is highly prized in the manufacture of
cptical glass and pottery products, including chinay
garthenware, tiles and ceramics. Vitreous silica, or
*quart=z glass”, which is obtained in a similar way and
is used for making precision instruments, alsa fallg
into +this category. These powders are highly sought
aftter because of their ourity which does not stain the
finished products. The proaducticon of these powders,

haowaver, poses sericus health risks.

Under certain circumstances tiny aguantities of
silica dust may also cause silicosis. This ccecurs,
forr instance, when silica is superheated. A8 has been
noted, the grinding of flint pebbles For pottery
glazes is a dangercous occupaticn. So, fno, is thé'
cleaning of pottery after it has been kiln-Jired at
high temperatures. Under the very high temperature
conditions, the silica in  the clay is converted into
cristmbalite and teidymite. Although the level of
respirable silica is relatively low, the loose dust on

the utensils is highly fibroganic.

This also happens with industrial ganister.
Ganisterr, a variety of sandstone—shale, can withstand
high temperatures. As & result in the past it was
often mixed with clay to make bricks for  furnaces in

iron and steel Ffoundries. Under npormal conditions



ganister dust is potentially bazardous. But @ its

gilica contént, as with Fflint, becomes specially
harmful - when sub jected to bigh temperature
conditions, Early medical works freguently refer to
the dusted lungs of ganister workers and potters; and
their indisposition — silicesis — was termed “"ganister

lung” ar "potter’'s rotn, 43

The possibility of dust exposwrs is not  limited
to these who work  in confined spaces. Risky acuwtdoor
operations include sand-blasting and the guarrying of
granite,. quartz, sandstone and slate. @Quarrvying also
invalves related tasks such as hewing, cutting and
shaping blocks of stone. As a result there was a high
incidence of silicosis amongst the masons responsible
for Cragleith sandstone buildings in the city of

Edinburgh.42

The dust generated by stone crushing 1is also
dangerous. On the Witwitersrand gmld mines the
prevalence of silicasis was markedly higher amcangst
underground workers than amonQst surface hands.
Health officers, aceordingly, directed preventive
measures almasst eaentirely at underground conditiaons.
Nevertheless, a&as early as 1910, doctors began to
advocate safeguards for swface waorkers at  crusher
stations. 45 They, too, were falling prey to the "white
death", but in fewer numbers than miners.?% Later
investigations praved the validity of the physicians’
assertion; and in 1914 compensation for silicosis was

extendes %o include c¢rusher—-station workers on  the
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gcld-mines.45

in some industrial processese the silica in the
airborne dust may execeed concentratiocns of 60 per
cemt. Even s, it is interesting ta observe that
workers subiject to these conditions do ot develap
silicaesis. Ner do desert dwellers who are frequently
axposed to dust storms. There are two rsasons  for
this phenamenocn. First, the dust particles may be tco
large and coarse to be inhsled. Second, if they are
inhaled, the respiratory system has ng difficul™y in
gxr1ling them because of their nbhysical composition.
It fallows that only a certain portion of e total
airborne dust generakted in mining or 1n  industry

constitutes a health hazard.46

Two major variables, suspension characteristics
and size, creats the toxic fraction of airbarie dust:
first, the dust must be able to remain suspended i

the air for a reascnable length of time;47

and second,
the particlesz must be sufficiently tiny to fall Qithin
the respirable -fracticrn.48 Only those particles which
are less than seven microns in diameter - a micron is
0,001 of a wmillimetre ~ coanstitute the respirable
fraction; and they have the potential to be both
inhaled and retained in the 1ungs.49 The' ' coarse
particles within this fraction may be significant in
causing airways diseases, including chronic bronchitis
and emphysema. But they are too large to penstrate
the alveaoli, o tiny air sacs, situated in the deep

o0

Iung tissue. The particles with this potential are



even mors minute. They range from one to  three
microns in diameter: and particles of only this size

|
cause silicosig.>!

While most physiciang by the beginning of the
20th century agreed that silica dust caused siiicosis,
several vyears elapsed befoare they began to suspect
that particle size was also saugmi.«i'-:'u:aﬁt:.5‘2 Alsa, they
had formulated simplistic and mistaken theories to

explain the texicity of silica.

Such impressionistic theories weré in conflict
with the naw imperative - the 20th century demand +for
srientifically praven medical answers. The
eclecticism of the 1%th gentury medical detei-s
spilled over to the first two decades of the 20th
century. But research—oriented doctaors were gradually
shliged to specialise. Even so, it was bevond  the
scope of the medical profession alaone ta éalve all the

numercous coaplex praoblems which occupational medicine

entailed. Medical specialists bhad to rel: on the
expertiss af professionals  in tha non-medical
sciences, including engineering, chemisgtry and

physics. Specialigsation and collaboration were both
campatible and desirable in  the field of occcupaticnal

health, particularly with regard to dust diseases.

Specialist medical doctors applied the findings

oof ather disciplines to their own fielid; and their own

discoveries assisted other experts to devise
precauticnary and preventive MEASUres. In these
- 128 -~



years, as in the 1%th century, forensics was the
starting point far many investigations. Through
post-mor tem examinations of the lungs, research
workers from a  growing number of diverse scientific
fields measured and quantified silica particies and
analysed their composition o explain the damaging

potential of the particles.

Although silica has 2 law chemical activity, it

Ll

stimuilates severeg bhioclogical activity in the -lungs.5
As impae-tant, the reaction of the lungs to silica is
cut af @1]l proportion te the amount of  foreign
material: small quantities of silica produce large
amounts of Fibrous tissue.54 This hasg puzzled
scientists wever since silica was identified in the
lungs;y and at  least sixty thewies — physical,
chemical, immunolagical and "macirophage® — have been

. . [ oq
advanced to explain its damaging mechanisms.™

At First it seemed logical o attribute the
fibrogenic potential of siligca  to its physiéal
properties., This was the only recogrnised view at the
turn of the 20th century when atte-tien in the
Transvaal and Britain focused on  silicosis. Doctars
at this juncture believed that the hardness and
sharpness of  the #ilica particles abraded and
lacerated the lung lining causipng Ffibrosis. "The dust

quarrird on the Rand is about as  sharp and as hard as

possible,"  said Dr Walter Pakes, the Transvaal
gavernment bacterialogist .in 19203, He added: "The
sharper the particles the sharter the life =of the



miner."99  This theory seemed s plausible that
geientists  found it Tt be congruenst  with  the
picneering +indings, in 1913, of the chemist, John
McCrae, that only the minute silica particles were
responsible for silicosis. In 1923, bhowever, an

American doe toe-, Leray L Gardner, convincingly

refuted the theory by shaowing that the harder and
equally sharp dusts of carborundum and diamond lacked
the texicity of silica.”’ Gardner further praved that
soft, amcrphouws silica was fibraogenic, while
stishovite, with its angular crystalline structure,

[
was Aok, 98

Fesearch into the physical properties of silica
continued. In 1935 . Heffernam, a British medical
wificery, tried to prove that freshly fractured quartz
had greater fibrogenic potency than guartsz which  had
aged. This was an attempt to counter the propositions
af the then predominant chemical schoexl. Although

Heffernan’'s theoary had a number of adherents +or some

time, it, toom, has been discarded.=? A My e
sophisticated physical hypothesis is the
piezoc—emlectric one which suggests that the

compression of silica particles releases a 2 toxic

elactric charge. The theory has, bowever, bheen

discarded in the West; and Fussian scientists

cwrently pursuing such raesearch have had N
‘ &0

conclisive resul ts.

During the 19220s ampd 19230s chemical theories held

sway. A majorr  hypathesis, developed by British
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scientists, was the "swolubility" o= “chemical taxicity
theory of silicosis”. It stemmed from the findings
that, although ardirary gquartz has a law solubility
level, powdered guartz, namely silica dgust, has a high
lavel of solubility. Prominent prap&hents of the
chemical school  included W. E. Gye and W. J. Purdy
and, later, E. H. Kettle and E. J. King. From 1922
these scientists argued that the silicic acid
liberated by silica dissolved in the tissue fluids of
the body and caused fibrosis. This explanation was
invalidated, however, when research wirkera found that
the amounts of released silicic acid bwore no
correlation with the degree o f fibrasis,®! A
reinterpretation of this theory in the 19305 by a
Britisﬁ chemist FP. F. Holt, emphasised the swface
size of silica particles.62 But this hypothesis cannot
explain why tridymite, with its low level q% silica
solubility, produces moe scar tissue than other forms

of quartz with Righer solubility ratas, o

Inmunclagical theories were at various stages
also  introduced to explain why persons working under
virtﬁally identical dusty conditions were differently
aftected by silica. Such theomries gained strength
from the fact that every person is  unique: he is
"characterised by his own individual umbrella™, %%
Doctors assumed that the varied Ffibrotic responses
weare due to individual allergic reactiong to silica in
thy lung tissuves. This parrow focus on hereditary

»

factors is presently not entirely discounted. But

e



immunelogical theories today place more emphasis on
acquired features, These sncompass a host of

envirummental agencies of which irritant gases,
including nitrous  fumes, atmospheric pollution  and

tobaceco  smoking, are  a few. %Y such agents d not

directly cause fibrosis: thay  may affect the
dust~clearing mechanisms of the lungs, alter an
individual’s vulnerability and predispose him  to

daeveloping other lung conditiens, which in tuwrn may

raeduce his immunity to SiliCQSiS.&b

It is in thig dust-clearimg functiocon of the lungs
that the Ymacrophage" theocry is located. This
hypothesis, which most scientists currently support,
was originelly prapounded by A. C. Allison and  his
co~workers, Alided by improved techniques  in tiséue
culture and the development cof the electiran
microscope, much research work is still devoted to

this propositian.67

Macraphages are free—~lying tissue cellz -~ in the
lungs they are found in the alveclar gspaces -~ and they
canstitute ane of the boady’'s defence lines agsinst

98 Threugh | the process  of

invading crganisms.
phagacytosis the cell membrane is able first ta
depress and engulf a Fareign particle, and later tc
destraoy it by means of released enzymes. Somelimes,
hawever, as with the tubercule bacillus, the foreign
body is resistant ta the enzymes: and when the
macrophage dies, the Foreign bady is released back

inte the lung tissue.69

I
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In the case of gilica a different reacticn is
helieved to accwwr. According to doctors, aftare the
macrophage has absorbed the silica particle, this
particular foreign body slters — or destroys -~ the
enzymes. Congequently when the macrophage dies, both
the ariginal silica particle together with the altered
macrophage coantent are released. Fresh macraphages
then congregate teo attack the foreign substances; and
they, too, are in turn altered and destroyed. Chronic
inflammaticn resulés; and the healing process is

ironically fibrosis, /"

Despite advances in  the understanding of the
toxic mechanism of silica, the findings of scientists
have had only limited applicatien in  the f{ield of
prevent an. A striking example,. however, was the
application of the chemical “solubility” theory in
Canadian gold mines. Aluminium oxide powder was
released into the mines as a coating for .silica dust
to reduce its solubility, so stifling its fibrogenic
potential. Although other dust suppressant measures
accompanied the use of this compound, it was thought
to have prophylactic value.71 But experiments have
since revealed the compound’s weaknesses. Its use
delays, but does not prevent, the onset of fibroasis in
animals. Also, in pumerous cases silicosis manifested
it=self in the animals long after they had been removed

"
from dust expusure.7‘

Frophylarctic methods have been more success+ful in

other  industrial processes, particularly those where



sandstong grinding wheels were formerly used.. In such
cases emery, corundum and carborundum have proved to
be relatively safe 5ub5titutes.73 Alse, trelatively
harmless compounds have replaced flinmt in the
manufacture of scouring powders and abrasive paper and
cloth.’? All  the same, substitutions of this kind owe
more to general knowledge of the dangers of silica
than to any specific theory related to its disabling
properties. Likewise, new immunclogical precautions
Sre the result of environmental studies. While

genarrations of scientists have gradually expanded cur
knowledge of the fibrogenic mechanisms of silica,
their theories and findings have had only limited
application in  the fiel ¥ prevention. Also, there
is still ne certainty that the current and popular

macrophage theory provides conclusive answers.’ =

Other avenues of dust research have been more
successfully applied in practice. Ry the beginning o2+
the 20tn century health officers, who believed that
dust particles caused silicovsis, did not then realise
the importance of particle size. The visibility of
dust clouds, accordingly, was used as a criterion for
judging whether or not a working piace waz a dangerous
zape.  Such judgements were wrong because visible dust

clouds are caused hy particles larger than those which

constitute the respirable fraction. The most
dangerous dust particles — thode less than 10 microns
in diameter - leave no  trace of haziness and are, in

fact, invisible to the human Eye.76 The potency of
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these particles in causing lung damage was established
in 1913, as we have nated, by the research work of Dr
John MeCrae, a chemist at the newly founded Scouth
African Institute tor Medical Research.’’ His findings
reinforced the need for cellaboration between medical
doctors, scientists and .mining engineers on the

Witwatersrand.

Until then the medical praféssion had been
responsible forr most of the research on silicosis.
Therefore this harnessing in the Transvaal of the
axpertise of members from many «ther professions
marked a new departure. Co-operative investigations
aimed at the prevention of silicosis in mining were
initiated in South Africas; and the Miners’ Phthigis
Prevention Committes was institeted in 1911, The
personnel of this body, which was Jjointly funded by
the government and the Chegiber of Mines, was drawn

from both the state and the private sectaf.78

Another change coccoeuwrred almost simultanecusly.
AsS we have seen, prior investigations on silicosis in
Euwrope had centred largely on its ococurrence in
industry. But since then wuntil now, thrnughnuf the
British Empire and the Western world, research on
sllicosis has focused largely on its occurrence in
mining.7q This new emphasis was triggered largely by
the discluosures «of the alarming prevalence -~ and even
notoriety — of the disepase on the Witwatersrand gold

mines.
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With McCrae’s pioneering findings research on

80

particle size continued. Simul tanecusly mining
engineers created rudimentary "dust-measuring
instruments.sl These, notably the FKotze konimeter,
devised by the government mining engineer, Robert
Nelsan Kotze, were used to calculate the number of
invisible but ioxic particles of dust circulating in

2 .
82 Alsa, the kaonimeter was

wiirking places in the mines.
useful for making snap dust measurements in dangerous
localised zones. The use of the kanimeter involves
laborious and tedious particle coounts. But it

represented a major innovation as, until then, dust
density had been measured by weight, an inaccurate and

crrude dust-calculation method.83

Dust measuwrement 1is an extremely complicated
procedure; and it was mnly in the 12303 that some of
its complexities began t be unravelled. An
understanding «f the complexities of dust resulted
partly from the introduction of the sophisticated
thermal precipitater which, like tnhe konimeter, is
alsa used o kaking Yon  the spot" dust samples.84
Research in this field cantinues today. The

measurement of dust assists health officers to assess

the degree of risk in the industrial envirocnment:; dust

"measurement helps to cantrol the pneumcconicoses as

w2ll as other dust~induced diseases.as

Althouvabh the measurement of dust is a significant
indicatar o rigk ia a given situation, its

suppression i crucial. This is accomplished by twa

e y
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inter-related methods. The “wet” methods inveolive the
use of water at the very socurce of dust praductian.
The "dry" methods are important in eliminating the
remaining dust. Measures forr achieving the latter
mb jective invalve the use of power$ul  ventilatieon
fann, which dilute the air, and filtration units,
which catch and extract most of the dangerous residual
particles. Othar precautions, primarily connected
with blasting operations, are the remaoval of: all
personnel fraom highly dangerous dust zones and  the
impaosition of restricted re-entry perin:-ds.a6 Devising
and implementing these efficient techniques Ffor dust
suppression, diluticn and extraction took several
decades. But since 1916 the efforts and
accomplishments of the South African gold mining
industry were, and are, pre-eminent in the field of
miping throughout the world. This is reflected by the
apparent minimal incidence of silicosis on  South

African gold mines tmday.87

This suctess story'was neither swift nor smoath.
Current technxlagies for delivering water are
obviously highly advanced compared with methods in use
at the turn of the century. All the same,
contemporary principles of suporessing dust through
water, which were very early advotated by the few
comcerned medical doctors and other professionals
associated with the gaold mining industry, are
identical ta those applied today;BB Similarly, this

small group of reformers Aalso counsel led the

;



protibition of in—-ghift blasting, and the intreduction
of prescriptive periads for the =xit and re—entry of

werkers te blasting areas. Such measures, they

correctly believed, would diminish the #isk <
workers of excessive dust Bxposure, and wonld
simultanemusly pravide sufficient time for  the

satwration and settling of the duat.89 Even so, from
1902 to 1214 - and later - management was generally
dilatmry in  systematically and efficiently
implementing these scund principles. Clearly duw :ng
this period management’s professad goal (o eliminate
silicosis from  the mines was subordinate to its

commitment to reduce working costs. 70

Between 1916 and 19220 the mineowners finally
accepted their shareg of responsibility for eradicating
silica dust though systematic watering and the
prohibiticon of in—shift blasting. But  shartly
afterwards mining and medical professiconals, wha were
studying dust composition and mavement, realised that
the use of water had limitatiocons. Although dust may
adhere to drops of water, it does not necessarily
cause them to precipitate and settle.’! The minute
particles in water suspensicn constitute a hazard as
grave as dry dust. The same danger also exists if
dirty or contaminated water is provided, as on
evaporation the water releases dangerous‘quantities of
dust into the air.72 Such problems created technical
difficulties and raised working costs, dilemmas which

management both bhad to confront and to reconcile with
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~other priorities.

At the turn of the 20th century the small group
of healt officers in the Transvaal also advocated
improved ventilation as a preventive measure for
silicosis, a suggestion in line with contemporary
internaticonal views. Such views heid that the main
function of ventilation was ta kKeep the different
parte af 3 mine in a "healthy" condition and
“therefore free fram all accumulations or mixtures of

“
dangerous gasea”.?“

Also, contemporary mining
engineers perceived ventilation as a sowwrce of coeaol
air so praviding workers with comfortable temperature
and humidity conditions, an envircament in which they
could achieve maximum productivity.94 From sueh
considerations it is clear that health officers
interpreted ventilution as a qenaral air dilutant for
the promoction of hygiene and as & source of coolipg,
but not as a specific dust dilutant. - In- cxal mines
numercus inflammable and noxious gases aboﬁnd, unless
precautions are taken o diminish their risks,
Therefore in view of the primacy and economic
impor-tance of thae coal mining industry in 19th centwry
Europe, and particuwlarly in Britain, it was logical
forr health officerg to emphasise the gas;dilutant

gualities of ventilation.

During the first half of the 19th century the
morrtality amongst czalworkers in Western Euwrope was
excessively high. Lung diseases proaduced a large

number of deaths, particularly amongst colliers in the



farty— to  fify-year age groups and im poorly
ventilated mine workings volatile gases caused
nigh~profiie accide~rts. In Britain these appalling
circumstances, as we pave nated,QS. prompted state
interventicn., In the enactmant of new safety and
health regulations for coal mines, in 1842, 18320 and
1855, & high priority was given te improved
ventilatimn., Rut the shaping «f these measures owed
sittle to advances in medical knowledge, particularly
the importance of dust, and te the influence «of the
medical profession. Rather, public presswe was the

dominant Force.96

T meet the new lrgislative standards for  air
purity the cwners of the coal mines were obliged o
supplement natural ventilation: and they +freqguently

did soc by installing mechanical fans.?/

Impraoved
standards iﬁ-hygiene and ventilation, sustained by
public vigilance, trade—union vigour and a ireasonably
strongy state inspectorate, significanily reduced
coalworker mortality;98 and by the end of the 1%9th
century doctors regarded coal mining as a relatively

safe and healthy mccupation.qq An  additional  reason

forr satisfaction was the apparent decline in  the

pirevalence of coalworkers’ pneumcconicsis, then known
as cwolliers’ phthisis o anthracosis., Doctors
attributed this phenomencn  solely o improved

ventilation, a term which, as we have seen, also
caennoted hygiene. Health officers did not  conclude

that better wventilatien had diluted the dust
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Alsc, throughout the remainder of the 19th
century and during the first twe decades of the 20th
century dust levels on the British coal aines remained
relatively law and were virtua:ly staticonary, an
aspect which has been over lonked by medical
histc-rians.101 The twe major technologies responsible
far increasing the dust density in hard vrock m@mines
were not transferred to the 3al  fields. First,
because of its risk in conjunction with coeal-induced
gases, dynamite was not used as a substitute Ffor

gunpowder;102

and gunpowder blasting continued to
release a coarse rather than a fine dust. Second, the
industry remained largely labour intensive.
Power—driven machines, namely mechanised coal cutters,
did not replace band tools o a large scale wuntil the
1920s, 103 Consequently uwntil then, coal deposits
cxntinued to be hewn by handy  and if was at a
relatively late stage in  the histeory of mech snisaticon
that dust levels won the coal fields increased
significantly. The improved health of cecalworkers can
tharefo-e be attrributed ti a decline in
ventilatiocn—related accidents and e impiroved
standards in air purification, dust dilution and

hygiene.

thlike calliers,; metal miners do  not génerally
face the danger of rock—-producing gases, such as
methane. Nor is carbon monoxide poisoning a high risk

in most hard rock mines. 194 Recause of these
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rglatively low-risk gas-related featuwres, minimal
attention was paid to the ventilation and the hygiene
of metal mines during the. second half of the 1%th
rentury, the pericd during which exacting regulations
were being applied to the coal @mines. In fact, in
Cornwall' and on  the Witwatersrand, +or inztance,
mechanical ventilators such as fans were rarely, if
ever , iniatalled.lo5 This lack of attenticn o
ventilation was a sericus omission on the part of
management and @ining inspectors, as during this
period the introduaction ov  machanical rock drills and
the use of dynamite generated ever—increasing dust

densities,

At the beginning of the 20th century the dawning
awaraness of the silicosis hazard focused atéention n
the need for supplementary ventilation in
metalliferous mines. Alr analyses revealed that godd
miners an the Witwatersrand were invariably subjected
to nitrous fumes, which were ithe product of defective
detonators and "bad quality explasives".106
Witwatersrand chemists and medical doctors disagreed
with each other over the role af nitrous fumes in
causing silicesis: chemists arqued that it was the

147 while doctars contended that nitrous

primary cause,
fumes were secondary to dust. 198 But it should be
stressed that both these professiconal  bodies  agreed
that nitrous fumes as well as dust predispased to

silicosis. 197



Because of the relative absence of nitrous fumes
in Cornish mines, British doctors, particularly John
Scott Haldane, vociferously opposed the view, peculiar
tee Souwth  African health afficers, that exposure to
piltrous fumes was & subs}diary cause of silic-:nsis.“0
Ry the 1920s +the British doctors had shown  the

11t which current research

sountdness of their theory,
ct:-rrfirms,112 that dust was the sole cause of
silicosis, While the inhelaticon of nitrous fumes may
inhibit the efficacy <f the lungs in dealing with
particulate matter, the fumes are neither a primary

< 9 s . 113
N a subsidiary cause of silicosis.

Clearly the initial thrust for improved
ventilation =on Lhe Witwatersrand stemmed largely {from
accidents caused by gassing, and the incorrect belief
in the causative ronle of nitrows fumes in silicogis.
Even s, the provision of mechanical. ventilation
lagged behind “wet methuds" o preventing
silicosis. 1% While lack of knowledge and inadequate
technoloay were undoubtedly contributoyry factors after
19’:.-‘0,11::J bhgtween 1202 and 1714 the primary reascon foir
the delayed introcducticn of mechanised ventilators was

undoubtedly its expencse.

Firom the outset management was reluctant -  in
fact, refused -~ ro embark on cogtly perojects. The
views in 1206 of D. Wager Bradford, the mine managet
at  the Langlazgte Deep, are all the more telling

because they continued to hold good for 2t least  a
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decade longeyr:

In regard to the matter of mine ventilation,
this is a very big guestion. Forced

ventilation along the reef on a large scale
may mean an enormous expandituwe of  aonhiey.
It is easy to talk glibly of its advantages,
o do I deny them, but it is an eupandituwre
which a great many anines could [sicl very
ill affard, and while I reccgnise the fact
that this argument shouwld prot weigh tox
heavily in connection with health, it seems
e me that it is ane that should be
effective.

Mechanical ventilaticn was, and still is; enormously
expensive, and the cost calculations of the wmining
engingers at khe turn of the century were not
exaggerated, as an article published in a scientific
Jowrnal explained in 1906
When mechantcal ventilation is emplaoyed, the
supplying of an unnecessary amcunt of aidr
becomes a serious matter from an  a@canomic
point  of view, as the horse power required
tae increase the ventilation is not in proper
. proportion to the increased guantity, but te
its «tube, that 1is, to double a given
quantity, eight times as much horse—power is
needed; to treble it, 27 times; and o on.
The caost, therefore, rises very rapidly, and
the supply of more air than is necessary is
a direct waste of money.*
Tn 1974 it was estimated that out of a total annual
ventilation bill of RO OO0 GO0 the electricity costs

in forty-three mines Ffor driving fans and providing

cooling powear alone was R10 000 oo, 118

The gold mining industry has +rom many quarters
received praise for its ventilation programmas which
have so successfully dealt with dust.!1? EBut these
commendations ignore the mineowners’ histary oef

cosbt—cutting. As businsssmen, who par-ticipated in the
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gzld wmining industry for profit, the minecwners came
ta the most euﬁensive way of handling dust, namely
ventilation, wonly after cheacer methods had  besn
tried. Even w2, for many years it WAS the

minecwners's specialty to adopt policies based on

expediency with scant regard for the "ultimate
>
consequencas“.l*o

When  management eventually improved and

mechanised ventilation, its ‘initiatives were nob

directed solely towards the dilution of dust. The
exigencies of deep level mining required the solution
of other ventilation problems. Az gold was mined at
deeper and yet far deeper levels; there was an
accompanyirmg rise in temperatures to degrees so high
that waorkers coould not cope efficiently with  their
tasks. 121 The problem was compounded by excessively
high humidity levels,'® the result of saturating the
woekings with water, in accordance witﬁ government
1egislatign.123 Although such unpleasant conditions
caused heat-related illnesses, owe important, they
diminished worker productivity.134 The minecwners’
primary eotive for  introducing mechanical ventilation
125 4

was thergfore economic. side benefit was the

a@limination of dust.

Despite their reassuwring rhetoric in 1212 that
the "problem” of silicosis was "mow being effectively
grappled with“,126 the mineowners, a vyear later,
privately conceded the "gariousness” o the

"facts".127 Even Sit, they were sluagish in
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implementing dust precaution measures voluntarily and
did so “most grudgingly  and at the point of
bayc-net".128 In this tespect they were little

different from their counterparts in dustralia. 127

after World War 1, slowly and often tortupously,
the axiam gradually gained acceptance that employers
have an wmbligation tao provide their emplovess with
mafe woarking conditicons. A less obvious propasition,
but oane equally stressed by present—day bealth
officers and trade unions, is that workers, too, have
a duty at work to conserve their nealth. 130
Consequently there is often a tacit agreement between
management and workmen in dusty industries that each
party shall obhserve health precauticons. While the
efficient provision of water and wventilation by
management can reduce dust’ to definably controlled
limits, there may in certain woarkings and operations
still exist a residual percentage of dangerous
dust. 19! Under such circumstances workers are required
ty comply with additional gereventive rules. These
incluge their observance of prescriptive exit and
Fe—-antry perioads to blasting zones, and the wearing of

protective ClDthing_132

Currently there appears to be a high degree of
worker compliance in the gold @mining industry. But
worker laxity and resistance to prophylactic aids may
aften accur, as it does in  ather industries, wnless
the efficacy of remedial measuwres can be shown beyond

doubt, 199 Disgenting responses by workEmen are
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partiéularly apparent with respect to the wearing of
respirators, which they regard as an inefficient dust
preventive. These subjective percepticons are not

entirely lacking in validity, as scientific
investigations have proved. Wodern respirators are
sophisticated in design and are available in a wide
variety of materials. But most present-day health
nfficers concede that they cause discomfarrt when worn
oveyr long periocdsy and some experts continue  to

criticise their efficacy. =%

in 1901, when respirators were first introduced
an the Witwatersrand gold fields, there was much
worker opposition tx wearing  them. Mineré were all
too well aware of the cbvious imperfections and even
inutility of respirators — Findings later upheld by
the Miners’ Phthisis Prevention Caommittee in 1913,
Alsco, the the unwillingness of most hexlth officers to
reconmend "without reservation” even the best designs
then available strengthened miners’ resistance to
respiratmrs.135 Nevertheless mine managers continued
te impose them on unconsenting workman;laé they
digmissed the experiential evidence of miners as
impressionistic and in "complete ignorance af
science".137 Doctors also subscribéd tx management’'s

138 jpnd the

views aof miners that they were ignorant;
following quotation illustrates the paternalism of
boath health officers and managment:

The miner here...has begenn and and is

careless of his life. It will probably
require legislation to force him to care, ¥
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In many societies where wealth and power largely
coincide in  the dominant spcial and palitical
strructures, nat surprisingly we also find
paternalistic value systems which teﬁd to ignore the
commen bumanity shared by both emplavers and workers.
Also, there is a tendency in such sxcietisgsg for
medical care to be skewed in  favour of  those whe
bslang to the dominant classes. 149 Perhaps even more
deplorable is the view that woarkers are responsible
for  their own illness: the victims are blamed for

getting 111 by chance and thiraugh their own fautt, 14l

"Riaming the victim” strategies can be traced
back to Agricola in the 16th century, when he wrote:
The critics gay further that mining is a
perilous  oecupation to pursue, because the
miners are sometimes killed by the
pestilential air which they breathe:
sometimes their lungs rot away; sometimes
the men parish by being crushed in masses of
rocky sometimes, falling from the ladder
into the shafts, they break their ares,
legs, or necks...But since things like +this
rarely happen, and orly in so far as the
woerkmen are tareless, [italics added] they
do not deter miners from carrying on their
trade. ! :
Thess rhetorical formzs persisted +or  the next two
centuries, and by the end of the Victorian era, when
silicosis became an identifiable industrial menace in
the Transvaal,; a chorus of victim-blaming echoed along
the Witwatersrand., Implicit ipnp this rhetaric is a
denial of responsibility. Individuals in positions of
auwthority use it as a medium for transferring +to

others their own  liability for the occurrence of

diseasge and their failure to prevent it.
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"Rlaming the victim" strategies are stiil invoked
today. In  South Africa, however, they are not
directed salely at black workers, as is cometimes
5uggested.143 With respect to health most black
wowrkers are in many respects far more disadvarnitaged
than their "privileged" white counterparts,
Nevertheless, white workmen are alss the targets for
"unjust® censure.iq4 While gome present-—day tealth
officers, in much the same way as their predecessors,
gontinueg ta blame warkers for  theidr ignorance and

185 Lthers base their case on  lack of

carelessness,
warker compliance in observing precautions. Instances
of genuine worker negligence certainly cceur. But the
ostensibly plausible reason for censwe has  inbherent
flaws: the mere provision by management of preventives
does not guarantee their routine use. Workers do not
readily avail themselves of preventive measures,
unless they are alerted to the specific dangers in the
workplace and are schoonled in the use of safeguards.
But many madical officers seldom take these factors
into account. Instead, in the event of accidents or
the incidence of occocupastional disease, all too often
they simply blame the victims for their lack of
co—aperation, This kind of rhetoric caonceals a

refusal by many medical authorities to take

responsibility for the health education of workmen.,

In sacieties where the working class is accorded
inferior economic and social status its collective

actions or the actions of ite individual members
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invariably tend to be discredited. Nor are
"intellectuals”, who claim Lo be cbjective,
necessarily immune or less prone to making =zuch value
judgements.146 In & recent article & dermatalogist,
prassibly unconsciously, typifies this tendency by bath
hig tone and emphasis. On the assumpticn that
preventive measures are routinely used, he first
blames the wor kers far negliecting to take
precautions.147 Only several paragraphs later is the
need forr health educaticon advocated:

In the management of  occupaticnal skin

disease, prevention is most important, Tt

can be difficult to persuade the workforce

tn  use precautionary measures routinely  in

the prevention of dermatitis; and it may not

be until an outhreak of dermatitis bas

occurred that measuwres will be deployed...

Both the workforce and managerial staff

should be aware of poatential sensitizing and

irritant properties of all materials used.

There is & need Ffor continuous education

about the hazards of materizls used and

preventive measures.148

Some individuals with an avacation will
vxluntarily choose a potentially unhealthy industrial
dob. But in all societies most people for economic
reasons wust accept work whersver the laboww market
can absorb them. 147 Accordingly, in South Africa many
warkforce novices, most of wham  are black, Jjoin
industrial enterprises with health risks attached. In
sa3 daing they usually have some ganeral but  hazy
notion of the potential dangers. But many of these
worrkers, particularly those emploved in secondary

industries, may spend their entire working lives

without acquiring any further Eknowledge o~ specific



understanding of the attendant risks.lS0 This applies,
in perticuelar, to occupations where the risk becones
cumulative, But only over time, and cannct @ be

pin-painted at any cne moment.

The findings of the Erasmus Commission in 1975
caonfirm that Soutbh African workers are poorly catered
for with regpect ta health and safety educatinn.lﬁi

This ageneral critiecism, however, does naot «pply to

affiliates wf the Chamber of Mines, which usually

15

)

proavide btraining programmes. Even so, it can be
argued that these particular training schemes are too
compressed and intermittent to pravide a therough
wccupational educatian.153 Also, as the programmes are
totally managemant devised and controlled, they do not
therefure necessarily meet the perceived needs of
trade unions and their memberz. Finally, they tend to
ignore the prractical exparience and general
cccupational impressions ' of minewor#ers, whose
insights may neot be as inadequate as practiticners of
"blame the viectim" tactics would have the public

believe.

The same weaknesses are apparent in the teaching
seminars given to secondary—industry wuwkers by the
Natinnal Ococupational Safety Assaciatiocn (NOSA) , an
awrganisaticn financed by the commissioner of the
Workmen's Compensation Fundg, 154 By focusing on prmfif
incentives these training nrogrammes tend to skew and
diffuse their ostensible health obhjectives., as the

Erasmus Commission  concluded, all  these limitations



indicate the wagent need For instituiting a vital
naticn-wide project aimed at the occupatiocnal health

[ 4 =4
reguiremginits of industrial workers., 199

In such a scheme, i1+ the medical experience and
knawledge of union-~sponsored health officers couwld be
harnessed ta the expertise aF professional
educationists, it would in a small, bub significant
way, comply with Dr Henry Sigerist’s call in 194Z for
a community commitment to occupaticnal health. !5
Cigeris, s request did pot dismiss the need For
medical and technical contributions., Indeed, bhe
stressed the need +for professionals to beath assist
gach octher, and so thz commenity, and to continue with

=
specialised research in their various fields. 197

As the "wet" and~ “dry" preventive measwres for
silicosis have aliready been detailed, we must now
examine tﬁe specific medical controlg of the disease.
In 5o doing we will again observe the pioﬁeering rroele
of the South African doctors. In accordance with
silicosis legislation passed in 1216 the South African
government established a state institution, the
Miners’ Phthisis Medical Bweau. Its functions were to
monitor the incidence of the disease and to contral
the award of compensatinn.lsg Fuil~time doctors in the
employ of this body initiated pre-emplayment and
pariodic examinations of first—-time miner‘s.i59 These
medical controls for pneumcconiosis were the precedent

far modern ones: and similar measures are currently in

ganeral use throughout the Western wnrld.lﬁo



The aim of the initial examination is to prevent
persons with defective Luigs o sufferers from lung
digease, particularly tuberculesis, frwm' entering
dasty 1ndustries., Pericdic exkaminations — these are
conducted in South Africa at siwx-month  intervails -
alss serve important Hunctions. Their aim is  te
detect cases of zimple silicosis, progressive massive

fibrosis and sisple tuberculasis, 11 aq

we have
earlier noted, workers with any Fform of tuberculous
infection are immediately - and permanently - remaoved
fram the source of dust exposure for  their own  sake
and to step them infecting cothers.l!5? In South Africa
black mineworkers are, and have aiways been, at great
risk of contrachking tuberculosis in the couwrse of
their worki and health officers have always seen them
as being far more liable to tuberculosis than
silicosis. Cansequently; insofar as Africans are

cuncerned, the impo-tance and puwpose of. the périodic
examinations have 2lways been the detection o

tuberculosis.163

Although saund in principle, until the 12405 in
practice thege examinations in  South Afirrica had grave
shortcamings. The reascn was that the medical
scru*iny of black mineworkers was inferior to that of
white miner . White miners were the =aole recinients
of medical attenticn at the HMiner® Phthisis Medical
Bureau. Indeed, from 1214 the first—time miners, known
as the New ,.and Miners, were throughly checked both

tlinically and radiographically. This was not so with



the vast majority of African minewcrkers., After 19256
the tiny group of leng-service workers, that is those
who had more than five vyears conbtinuous experience,
received thorough physical checks and were routinely
X—=r: 64 put the examination of African  contract
warkers was far less exacting. Like the New Rand
Miners, they were subject to the principle of inttial
and periodic Examinations.lhﬁ But in practice, until
the middle of World War 11 the application of these
medical cantrols to African minewsrkers was
suparficial aﬁd far inferior to those applied to white
miners. Consequently many cases of tuberculosis  and

silicosis in black mineworkers werg not discover—ed.166

This was s during the 12202 - and even later.
After 1920 the mining hovees did, indeed, make &
concerted effort to reocrganise and reform their
madical care of Afirican mineworkers. Alscs, they
appointed to the mines full~time medical afficers whm
davated their attenticn exclusively o Black
wrrkers, 167 Mevertheless, the routine examinations Ffar
detecting lung diseases were deficient in time and
quality: they were puwely clinical. as we have noted
earlier. Moreover, as Africans were ocbliged to strip
naked for the investigations, they regarded them as
being a degrading experience.léa Although a number of
health wfficers alsa recognised the deficiencies of
the medical examinaticons, they' did not explicitly
challenge them. Their raticnale was that the medical

profession couwld not improve its technigques within the
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constraints imposed on it by the size of the blachk
labowr forece committed to its care., 149 Undoubtedly the
positicon of mine doctors as employees of tie mining
industry curbed their independence as professicnals
and placed them in & conflictusl situation. BRut
celearly,  teow, during this perisd their allegiance o
their employers outweighed their professional

commitment to their patients.

Between 1214 and 1930 the medical examinations of
African minevarkers continued tx be perfumctory in
many respects. In 1914 the Native Grievances
Commissioner, H. M. Buckle, compared them Lo military
"marches" in which thé participants were inspected
like soldiers on parado.?® The analogy was still
gpprapriate in 1900, as Dr A. I, Girdwood, the Chief

Medical Officer of the WNLA, unwittingly demonstrated,

wh

3G

1 he described, with a measure of pride, his
organisation’s procedudres in the initial examinaticon:

There are usuvally about 170,000-180,000
recruits axamined annually at the W.N.JL.A.
central depet, and the rumbers presented for
examinatican daily vary from 300 to 1,200,

& statf of si whale-time medical officers
parform these examinations. ..

CAfter bathing and being taught how to
breathl the boys are then lined up naked, in
rows  of  about twenty~five, before each
medical officer, who carefully auscultates
the chest, front and back, and a wmark is
made on  the hoy’'s chest on the detection of
any abnormality, however slight. He is
thereupon removed to a spesial examing  roam
far re-examination by one of the medical
officers, whose whole time is thus
octuplied. If considerad necessary the
native is detained in hospital and  X-rayedi
his medical and labeow: history are enguired
inta; and a bactericlogical examination is



made of his sputum.

On the completicn of auscultatien of each
raw, an inspection is made of limbs, eyes,
glands and for the presence of any venereal
disease, and those passed fit are sent to
the depot Fass Office for registration.

A aedical wofficer, when he has bhecome
accustomed to doing  this work and has
developed the power of concentration, is

able to xamine about sixty natives per

how-, hut requires & break of about half an

Pouwr after two bhowrs’ work.  To many it may

appear impossible to examine such a number

with any degree of accuracy, but it must be

realised that all that is demanded of the

madical officer iz the detecticn of an
abnormality and naot a diagnesis oof  the
condition. After doing this weoek  for

several vaars the W.N.L.A. medical officers

nave naturally becomeg proficient in the use

of the stethogscope.

In Saouth Africa there are cther factors which
weaken the principle of using medical examinations for
regulating the inci-i ace and prevalence of silicosis.
Such factors dex not PUSSRSS overt racial
implications. Father, their shortcomings relate to
the absence wf legislation foor the cwnfrol of
silicosis in general. In many other countries medical
controale, similar  to the ones discussed, ai-a
wbligatory in all preuwnoeoniasis—-producing
industries. Rut in South Africa their legislative
force does not extend to secondary industries; and
they apply only tee pregsent-day "controlled" mines.
This is also the case with the observance of

"parmissive" dust levels. 172

Thousands of St h African workers Cin
dugt-producing industries are at risk, wsome gravely
so.173 Unlike warkers an the “controlled" mines, these

workmen do nat have the benefit of state—prescrihed

—



madical contirals and "permissive" dust levels: they
rely sclely (T3} management Frr the valuntary
intreduction of such preventive measures. As  the
Erasmus Commissicn concluded and as recent medical
studies have proved, the latitude given to management
in impiementing precauticns may partly explain  Sauth
fHfrica’s pooyr recoird for safety and health in many
secondary industries and in certain primary industry

5ectars.174

The conduct of medical esaminatiocons is one method
of monitoring disease incidence. Also, from its
incepticon the Miners' FPhthisis Meéical Eureau has
pravided a second valuable service, that of recording
incidence, prevalence and martality data for
silicosis. Apart from  their statistical impor-tance,
such records assisted technxlogists in monitoring the
adequacy of dust controls and guided state officials
in determining "permissive” dust levels.. For  health
officers recards of this kRind continue to be valuable

indicators of disease anrnd dust contra1.175

The South African medical prafessicn  has always
tended bt underrate its contributions to salving  the
prxblem o+ silicosis on the gwold mines. Doctiors
perceive the achievements of techrologists as being of
greater significance than their ocwn, and one will
freguently hear them esxpress the view that ventilation

176

"cured" the disease. in 1933 Alexander J.

Orenstein, & leading mine health officer and an
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authority on silicasis, stated:
Except in the matter of the elimination of
the untit, the medical Ffraternity cannai
claim very much credit +or the reduction of
the incidence of phthisis [silicesisl., It is
the mining engineer who, mainly through
increased ventilation, has been responsible
for the betterment of ouwr conditions.
Such views indicate beath the medical profesgion’s

sense of frustration with preventive medicine and its

diffidence in the area.

The primary mbjettive of dactors is to promote
pealth. In their view it amounts to prevention, cure
and rehabilitation. As rehabilitation is seldom
cptimal, doctors place farr movre strress on the first
twez constituents, and of these prevention is  their
first option, as the medical adage “prevention is

better than cure” testifies.178

Ircnically, this is
crily a rhetorical priority: medical practiticners tend
to sty away from the processes ot préventian,

especially whaen the causative agents of disease are

nat axclusively linked with germs,

The gap between wards and deeds arises fram &
combinmaticn of ignorrance and indi+ference. Ignorance
can be ascribed partly to the  learning pracess. in
develaped countries praventizn of disease usually
forms a tiny cwomponent of most underygraduate teaching
proglrammes: here the hospital, with its focus on
rurative medicine, provides the context for medical
tr‘aining.179 This curative approach is reinforced in

graduate doctors by hospital-based fiscal and state



policies. 180 Consequently where bealth care is equated
with cure, the digstributicon of health services bgcomes
skewad and favours the affluent classes. 1Bl ag 2
branch of preventive medicine, the teaching of
mccupatianal health is even more inadegquately
taught.l82 Az a result clinicians, whose practices are
uwneonnected with the industrial Fflowor, rarely
sSecognise the preventive and worbk-centred paradigms of
accupational medicine. Nar have warking class
problems associated with occupational health evoked a
growing and substantial response amongst  the medical
pru:n-feﬁsic-n.la3 Such low levels of interest are
replicated in the teaching of medical students who, in
turn, tend to neglect the psychilogical, occupational
and socic—econuaic integers of their patients’

environment.184

The indifference of doctors tao preventive or
community-based medicine can be partly éxplained by
deficient teaching programmes at undergraduate
levels, But another significant feature of these
programmes is the fact that they are devised by Ithe
medical proafession itself. This creates & complex
situation which gives rise to another explanation for
the profession’s general lack o f interest in
preventive medicine. FRadical paolitical economists
argue that in many developed countiries the medical
profession is linked to the daminant power bases of
societiess in helping the stat® ta shape the patuwe of

h2alth services doctars therefore have a vested
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interest in protecting the status quo.le5 But, peirhaps
mowe simply, because the financial incentives are few,
doctors are not smueh interested in preventive medicine
in general, and in wocoupational health in particular.
As the fimancial attracticonms of preventive medicine
are truly limited, doctors prefer to cater for  the
mere affluent sectors of society; it is those sectors
that help them to sustain their standards of
living.186 Consequently the praofession has neglected
those health and care structures which cater for the
worrking classes. This is obviously so in SBouth Africa
where black persans, who predominate among the  poos,
are the recipients of an jnadequate health care
system.la? Another less obvious case is  that of

Britaim, where cccupaticnal health has besn excluded

188

fram the Natiomal Health Services, even relatively
exempt as that structure has been  from  overt
materialistic cansiderations.

Freventive medicine in its wide context o

communi ty héalth care and develaopment alse carries
political implications, which many doctors avaid  in
the belief that the practice of medicine nught tao be
value neutral.is9 This may be onel Feason that
sccupaticonal health is not a pepular «_=.1:u;z<:i:=11‘1ty.."'::"0 As
intermediaries between employvers and workers it is
difficult for industrial doctors to avoid conflict and
palitical involvement by maintaining a neutral

stance, They are willy-nilly aobliged +to confront the

aften painful dilemma of their dual allegiance: to
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vested interests wha eoploy themy and to workers whose
well-being is alse their concern. The neuwtrality of
the industrial doctar, ha@ever desirable, may
therafore prove unsatisfactery, 1if such a postuwre
results in one of the parties being favouwred at the

evpense «ft the other.,

The need for accupational health specialists to
take decisicns may be an avery-day occwences: the
reason  is  that issues may range from details of
compensation o Ysafe" dust levels. Also, the
difficulties experienced by doctors in making
commitments are exacerbated when problems involve
probable solutions rather than scientifically arcunded
onies.  In this  regard cautious specialisits, who warn
against active involvement, nevertheless criticise
their colleagues for political ®inertia" when they
fail to ensure the implementation of proven preventive

mMEasureac. 191

Finally, preventive medicine demands teamwork,
It is not ey ly inter—-professicnal but
multi-professional. The application of pon—medical
technologies has bearn markedly successful  in curbing
the incidence of dust diseases, so challenging the
medical profession ‘s self—image of oamnipotence.  Even
soy, conventional medicine has alsao made important
contributions in Lthe field of pRneumaconicasis.
Al though medical controls cannot cure silicesis, they

f

have succeeded in reducing disability, sov-bidity and

mv:nr'tality.l92 But non-medical suecesses have clearly
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undermined the med:ical profession’s belief in its
‘ecurative competence and have led it to guestion its
sense of worth. Such negatiye percepticons need not
bersist if the profession can accept as one of its
primary functions the provision of pedical rare as
digstinct from medical cure. 193 The acceptance of  this
praoposition  can have positive oconseguences. The
medical profession will not need to devalue its
utility in cccupaticnal medicine., Rather, it will be
better able ta accept and integrate the implicaticons

and limitations of its co—operative roele in preventive

medicine.

& community—centred gpproach ko oceupational
medicine is, ta a large degree, and in economists’
jargon, a public good. The market provides few
incentives for its provisiony there is no profit in
it., If it is +to be provided it must be done through
non-—-market mechanisms. Clearly there - could be
inefficiencies, including greater  bureauvcracy and
digpensing with the information provided by the price
system. Depending on phenomena such as political
structures and social values, there is a trade—off -

the improved health and safety of an entire socciety.

The insights aof Dr Henry Sigerist on cccupational
medicine are as valid today as they were nearly +Fifty

yaiars ago. During the 194d0G=, whan he initially aired



them, he noted:

The preventicn of occupational disease is
the callective responsibility af gsoeciety and
all messures available — technical medical
and sacial - must be applied to pramote and
praotect the health of those who throough
their labar create the nation’s goods.
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EHARTER 4

THE HEEDLEBE YEARS 1BB&-18B99

“But no one  whn  had carefully watched the
rise of gold mining believed that the
Transvaal was a failure. It was known to be
under a cloug which  time would roll away,
and leave not a silver, but & gzlden
lining...Where the blustering speculatoy
ruled and the worthless manager controlled,
we now have men with scientific mining
knowledge with very different assistants to
carry out their ideag."-——MNirning Journal,
189, t

“4OF ter boring—machine labowr in South .
Africa, L[miners returned to Englandl ‘only
te die of phthigis’, of somewhat the came
description as that of the phthisis of steel
grinders and stonemasons due to  the
inhalation of dust, a disease widely
ditferent From the old ‘miners’ complaint’
of Cornwall ar the tuberculous phthisis, as

it is yeneraitly KRiown. . . "———Carnubian,
1902, = .
Long before the initial introduction of

mechanizal rogk drills in Cowrnwall during the 18&&5,3
generations of Cornish tin miners as well as hard rock
miners in other parts of Britain and Ewrope had

succumbed to silicwsis. This disease, variously
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described by a number of indefinite names, including

miners’ phthisis, usually manifested itself in a

chromic  forme. This meant that the victims on  the-

mines risked disablemant and death at an average age
ef Fifty years. Indeed, Dr William Ogle’‘s wfficial
statistics in 1822 shaowsd that duriﬁg the 1880s Lhey
had the shortest werking lives of any catier
occupatianal group in England and Wales.? A few health
afficers viewed this situation in a grave light. But
most doctors seemed to regard an average xf thirty
years as an adequate span for the working life of a

miner.

A extract from  the report of the Transvaal
Moadical Society submitted in evidence o the Weldon
Rommissieon on miners’ phthisis in 1202 supports  this
imbression:

Miners® phthisis ig not peculiar to machine

miners, for, although it is most typically

and commanly seen  in them, it  freguently

develops also in course of time amongst

miners who have never wsed rock drills at

all. Most rases of this sort, however, have

been mining ¥or long periuds, €.g., over 30

vears, and it may be taken thal the ordinary

miner has a considerable advantage_in lengih

af life asver the rack drill miner.>
The extract appears to offer a straightforward
comparison of the wurking lives of rock drillers witn:
accelerated silicosis  and "ordinary® miners with
chronic silicosis, But it contains a subtle
disclaimetr, which has been italicised. Although the

doctors noted that general mingrs were liable to

chirenic silicosis, they alsa made it plain that they
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had no serious misgivings about the shortened careers

af the victims.

During the latter part ef the 19th century and
the opening years of the 20th certury chronic
silicosis was bhabitwal amongst miners: miners all over
the world recoagnised that incapacitation and premature
death from lung disease almost ipevitably accompanied
work in metal o hard reck mines.® They were
conscious, too, that these osccupational hazards were
=of mintmal concern to the vast majority of medical
professionals, members of management, and gavernmental
authorities, who viewed these mowrbid factors as

inescapable facts of the miners’ voacation.

In shart, members oof the managerial and
professicnal classes took the disease and death lo%
mingrs for granted. This attitude was entirely in
accard with the low regard they had forlminers as a
class of workers. The candid, even if brutal and
insensitive, views expressed by BGeorge Albu, a
proﬁinent mining directowr, in cross~examining a
witness before the Transvaal Industrial Commission of
1?97, ware typical of management. "It must be very
hard cn a woman,” he said, "if +the husband has got no

further in life than a miner."’

Thies dismigsive view of workers was also bound up
with the health wofficers’ laizser Taire attitude to
the wariking class. In assumir» that workers exercised

freedom of cceupational chaice, the health officers
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concluded that mingrs  in choosing their calling
weighed the attendant risks, which included their
liability to silicosis.® Thomas Mclsaac, who had had
prior mining experience in British Columbia and Canada
before coming to the Witwatersrand, interpreted these
views in 1903 to the Weldon Commission:

I have never seen any special intarest taken

in the matter [of sickpness amongst the

minersl. It was recognised that the work of a

miner was unhzi.dthy, and 1 never saw any

steps taken to nake it more healthy...as a

rule old men do not suffer. They .iminersl do

not get very old.®

in examining this passage we should also note that
Mclsaac’'s tone was clearly one of resentful
resignation. As such it galls inte guestion the
mystigue which swrounds the 19%h centuwry Cornish
minars, and which histaorians tend to perpetuate. In
doing so historitans stress the innate fondness of the
Cornish miners for their profession which bred in them
an "unquestioning acceptance®” of and an Yimmunity" to
their harshb conditions.?*? Bkut  the evidence of Mclisaac
daoes not seemn  to agree with these romanticised

assumptions. Further research on the perceptions of

Cornish miners during this period is clearly needed.

During the 1%9th centuwy miners in Cornwall — and
elsewhere - usually began an informal appgrenticeship as
children, when they were approximately ten years of
age; and they were fully fledged professionals before
they were out of theivr teens.*?* Therefore a working
carear which constituted a mer e thirty vyears

foreshadowed & relatively short lifespan; and like
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Mclsaac, miners were oblided to face the prospect that
a majority of them would not reach “old~age".=®
Consequently when overseas minerg drifted to the gold
fields of the Witwatersrand, after their formal
1aunching on 8 September 1884 by Paul Kruger, Fresident
of the Bouth African Republic,*™ as a matter of course
they acknowledged - as did health officers and
management - ghat they would have relatively sbort

working lives.

They could not know that within thirteen years
after geld mining began on the Witwaltirsrand huidreds
of them would be dead or dying suddenly @ p. nfulay
from accelerated silicosis at & relatively young age.
This appeared to be a unique +orm of the disease and
diffared in many marked respects from its chronic form,
i retrospect Sir Thomas Hliver, a&a physician from
Newcastle-uvpon-Tyne, reported:

My auperience was gained in miners who bad

returned to Northumberland during and shartly

atter the close of the [Anglo-Rozrl]l War. A

fow years previously young oinsys in the

bloom of health had left their Northern homes

for the South African goldfields, and after

working there four to six vears veturned to

Northumber 1 and and 2l sewhere broken in

heal h.*4

The bad news soon spread throwgh Cornwall and
other British wmining centres and burst upon mining
circles along the Witwatersrand. These alarming
disclosures came between 1900 and 1902, that is duwing
and shortly after the Anclo—PBosr War, so that Transvaal

health and mining of+icers turned to the medical

history of the gold +Ffieids during the pre-war
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period. It was important for them to find out whether
"gilicosis «as an  entirely new phEnomenon on the
Witwatersrand, as the reports seemed to indicate.
They concluded that a lack of awareness <f the dangers
of heigbhtend dust levels and even the existence of
accelerated =ilicwsis on the gold fields weres typical
af the period from 1886 to 1399.19  This view gained
additiconal gsupport in 1230 from thire2 proaminent health
wfficers, wha presented a joint historical surwvey o
the Internatianal Conference on Silicosis he2ld in

Johannesburg.lﬁ.

This lcng - held view is, in fact, an unchallengsd
myth. Official, popular end academic historians have
'helped perpetuate it by either thair wnquestioning
adoption of this conclusion, o by their uncritical
acvceptance and repetiticon of the evidence on which the
health officers bas-d their original case in ts0z, 17,
Dispelling this «ld carard theref 2 reguirss a

careful analysis af the health afficers’® evidence.

B+ficial medical records to a32sist the doctors in
their investigation of the prevalence of silicosis
during the period before the Anglo—Boer War hardly
existed. One reasocn was the absence of & ﬁublic
officer of hegalth. Accoroingly, there were ne mine
statistiecs i1egarding prevalent diseases among the
vierk force, 18 Also, the records o+ ming managers' wel e
of little wvalue. In contrast to fatal mine . zcidents
which were noticed and recorded, deaths from diseass

invariably occurred beyond the boundaries of  the
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mining praeperties. Finally, because «f the firrequency
with which worimen changed Jjabs on the mines,
maragement did not not’ce  the absencs  of miners who

had died.!?

There were also no reliable moyrtality gtatistics
for thaxse whe died from disease in private dwellings
o hospitals. The sole twmspital was the Johannesburg
Hospital, which was erected in 1888 as a “corrugated
iran building with a canvas roof”.  Altnoggh by 1899
it had managed to keep pace with the needs of the
mining town, it remained " a rélatively smalil
instituticn: =° and as late as 1506 it had cnly absut
IO bheds for white patients.21 In the years befare the
outbreak w%tthe Anglo—Boer Wary, as in  the post-war
period, it lacked the facilities to nurse, For  any
lergth of time, 2ither those with severe illnesses or
those who were chronically ill, including miners who
had 511ic0$i§-?2 Also, the hospital did rot keep &
comprehensive register of-adeissions  and deaths. =%
Even when the hospital, on compassionate groundg,
oecasionally admitted terminal cases of silic?sis, it

2
recorded the evidence only in isclated instances.<?

The investigators’ recouwrse to the records  of
doctors in private practice piroved equally
unrewarding. Nor were the medical practitioners’ csral
racall of case hiétaries any  moire illuminating.
Although several doctors remembered that they had
attended to patients teraminally 111 with silicosis,

they bad attributed death net "to that cauvse, butr to
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crdinary chraonic pneumonia” o tuberculosis,.

In the total absence of statistical evidence, the
rasearch team turned to ths report and evidence of the

Industrial Commission of 1897. As  this beczae Ly

linch—-pin for their case,zb a briet cwtline of the
reasosns forr the commission’s appointment and its teras

of reference are therefore in order.

The immediate cause of the appointment of the
Industrial Commiseicn was the depression in the gold
miring industry which followed the feverish stock
market speculations which had reached their pinnacle
in 1895 twe vears earlier. EKruger’'s government hoped
that public confidence in the induastry would be
restored by the commission’s recommendaticns.  Also,
the Republican =administraticon anticipated <that the
avidence would show that the responsibility for the
dep;ession rested with the minecwners, rather than
with its own allegedly incompetent policies and

hostile treatment of the mining industry.27

The commission’s terms of reference were to
"report regarding all matters that may have stewsd in
the way, or have hindered, and still may hinder +the
development of the msining industry".ze The terms of
reference had wide parameters and could have
anconpassed deficiencies in the minewarkers’ daily
worrking conditions. A detailed anmalysis of the
evi. e shows, however, that neither the witnesses

nor the government commissioners, aided by advisory



representatives of the mining industry, viewed =uch
igeues as relevant ta the commission’s immediate
tasik. The context of the all-pervasive deprescsion on
the Witwatersrand in the wake of the industiry’s slump
dictated a caoncentration on  those narrowly focused
eccnomic issues which were reliant only on the high

working casts of the mines.

White mineworkers, many ot whom had lost their
jubs and had been hard hit‘ in other ways by the
dapression, were also concernad with such issues, <7
Tuey were anxious, tom, about the possibility of
additional mines closing and a further reduction in
the number of available jobs. Alexander Buchan Fyife,
a member of the newly formed Rand Mine Workers’  Union
and the sole official spokesman for the mineworkers,
in  his evidence to the commission did, in fact,
mermtion & JFew workmen's complaints. But his major
concern, not  unmnatuwrally "at this time and in this
context, was with mineworkers’ earnings.. Indeed, the
major  portion of his testimony aimed to show that
wages, particularly those of married men, wvere low
reiative to the high cast of living.>" In similar vein
the only other warker who presented evidence, Fobert
Barrow, an experienced Lancashire foreman, confined
hig complaints salely to the high cost of  living Ffor

mar iaed men.31

It iz on this flimsy evidence —~ or lack of it -
that the investigating team oFf health officers based

thgir case in 19202, They contended that, as neither
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Barrow nor Fyffe had aired "any grievance as to the
condition of health or suggestion as  to disability
arising from the method «f mining", this constituted
prod that ne—one on tha Transvaal gold fields was
aware af the disease.32 1§ they considered the
evidence ot Fyffe and Barrow as being the decisive
factor, their conclusion was basaed on even shakisr

arounds.

There are strong grounds for believing that
Barrow’'s evidence had besn instigated and prepared by
He Eckstein and Co, the holding company for the mine
of which he was fore"n.sg Therefore we can Almost
entirely disregard his testimocny. Likewise, although
Fyffe's evidence was more critical of management’s

policy towards the white workforce, for several

reaso>ns it can also be discounted.

Firgt, the mrganisation which Fyffe Fepresented,
and which survived $oe only a few months, had a
membership which at its peak totalled a mere 800, %% 1t
therefore barely represented the views of white mine
enplayees whose nuwnbers in December 1897 totalled
8 0&0. This +Figure includes the 292 clerical stat+
members and, morse important, the 2 3392 workers listed

e
as miners.”" Second, his  trade union did not consist

salely of miners; it elso comprised artisans and
antrepreneurs -~ Fyffe was himseld an independent
mining contractor - many of whoam therefore had little
regular bl o continuous under ground wor king

experience.o? Finally, his opening statement made it
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Clear that his primary, if nat sole, objective was "to
give evidence on  the working man’s wages on the

fRand" .57

Local medical practitiane%a in 1901 and 1202 must
certainly have felt reassured when they received the
message that their colleagues had been unaware and
ignorrant of the existence of silicosis in the early
days wof gold mining on the Witwatersrand. Their
absolution from neglect was reinforced in 1907 by oane
of  the original members of the Transvaal PMedical
Society’s investigating commitiee, Louis Bodfrey
frvine, who was by then recognised as a leading expert
dn the disease.>3 In evidence to the Mining
Regulations Commission, Irvine stated:

Neither the employers nor the workmen,nor,

faor that matter, anyane else, [Litalics

addedl realised at that +time the great

danger to hgalth and life arising from reck

drill work.”
The 1930 medico-historical survey, already referred
ta, bestowed additional blessings on the doctors  whe
had practigsed medic:ne in the Transvaal beftore the
Anglo—Roer War. In a watered-down version of his 1907
statement Irvine, as one o«f %the co-authors of  this
conference paperr, stated that the period from 1896 to
1899 was "locally...one of prractical ignorance of the

menace of silicasis®.,??

Some Jubannesburg doctors had in the course of
private practice first attended +to patients with

symptoms of the accelerated type of silicosis in 1897,




that iz ten vyears after the gold mipning industry had
begun Dperating.41 As mevere incapacitation and sudden
arnd painful death amongst the Witwatersrand miners
cccuwrred on average only seven years aftter the onset
ot accelerated silicosis, the year =7 was a
significant signpost. 1t ipdicated a g  link
between the malignant form of the disease and the
widespread intrcduction, in 1822, of mechanised rock
drills which exposed miners to excessive amcunts of
respirable silica dust. But in the triennium

1897-1079 only a handful of Johannesburg residents
assaciated with the mining industry drew  this
42

connections and the majority of these did so with

hindsight, %3

In the light of this evidence, the health

investigaters’ claim that there was "ignorance" of the

"menace of gilicasis" is ostensibly plausible. But
their blanket assertian of total upawareness was, in
fact,. a half *truth. There was indeed "“ignorance" -

but in only ocne respact. The ignarance applied to the
manifestation of silicosis solely in its accelerated
form and not in its chreonic form. %% The widespiread
prevalence of chronic silicosis, although it was then
vagquely tarmed "sick miners lung”, was ComnMmen

knowledge.45

It cannot be contended that there was a scarcity
of medical doctors on the Witwatersrand to diagnose
this condition. Within two years of the proclamation

of the gold fields, Johannesburg, its ohief urban
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centre, had by 1888 evolved "from the position of a
diggers’ camp <o that of one of the largest towns in
South  Africaz® and by 1893 it could boast  of
"stately” suburbs containing houses which cost from
“£1 QOO0 to  £4 0007 . 7 Under such circumstances thera
watre cartainly sufficient doctors to cater $For the
town ‘s inhabitants, as well ag for dwellers on  the

East and West Rand,48

The strong possibility exists that the
investigating officers made these sweeping claims of
"tatal ignorance" and "total unawareness"  to  protect
themselvez and their colleagues +rom justifiable
accusationg of neglect. It can be argued further that
state officials, dactors and management, by
disregarding +the health and welfare of miners in
respect of chronic silicesis, condonaed  the wnhealthy
mining conditions which ultimately spawned the
davelopment i f accelerated silicoeis.  Such
heedlessness was all the more sericus in the light of
the relatively advanced state of contemporary medical
knowledge about the disease. Moreover, the public
accessibility of a number of afficial British
statistical studies extended this understanding, for
the sgientif.c surveys demanstrated the excessive

mortality $rom lung disease in hard rock miners.

The wccocwrence of chroapic silincosis with its
resultant prematuwre mortality was & universal
phenomench  in hard rock mining: and in all metal

mining centres scant attenticn was paid te  this
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adversity for miners. 0On the Witwatersrand the

manifastation of chroniec silicosis paralleled  the
experiences of other similar miniry oistricts,
ingluding Cornwall, Vichkoria and Western APistralia.4?
During the 19th centwry accelerated silicoasis wag also
beginning to appear in these mining regions,
particularly in Coirnwall. But its incidence in these
centres lagged bshind that on the witwaterarand,ao
while its prevalence was less noticeable as well. The
impact f accelerated silicosis in the Transwvaal had
important repsrcussions. It alerted health of+icers
in all the bhard rock mining districts of Reitain and
her overéeas possessions ﬁm the more malignant‘{arm oo
the disease. Its accurence cautsed them to focus also
on chronic silicosis, a form of the disease which, as

has been noted, had wntil this period been almosh

entirely nerlected.

There are several reasaons for  the prominence
assumzd by boath forms of the disease in the Transwvaal.
The magnitude of the industry and the vast numbers of
miners employved were causes of primary importance.
Linked to these facteors was the unigue concentration
af the Witwatersrand’'s gald deppsits in "a
comparatively small territary".51 This resulted in the
caontainment f wor kers in & single region.
Consaguaentliy the fate of numercus afflicted workers on
the Witwatersrand cculd be more easily accounted for
than that of atners in Coenwall, Vicforia and Western

Australia, For example, where the tin and gold
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deposits were scattered over wide terrains. If{ we are
toe explain  the proliferat of gilicosis in both its
chronic and accelerated forms on the Witwatersrand, we
nead to examine the natuwre and modification of lacal
war-king canditions. Changes in devalopment -and

prcductinn techniques accompanied the expansion of
gold mining from its immature begiqnings ta its
convearsion  to a rich ar: X power ful industirial
enterprise. It is therefore to the early workings on

the gquld fields that we must now turn.

Gold was first discoverad in 188, on Transvaal
farmlands in cutcrops, a term which must be clarified
because of the relevance of outcrop aining to  the
aceurrence of silicasis. The gold reefs, like strata
which +Fore the crust of the earth, were prabably
o igipally deposited in horizontal layers. But  they
are invariably no longer found in this position.
Instead, on the Witwatersrand, these beds of rock in
which the geld is impacted are inclined at an “angle

of dip” ko the horizoniy and when they come to the

¥J

surface at some point this is called the outcrmp.s
Such outcropse of parallgl banket beds were discovered
on the Witwatersrand. They run from east to west  in a
general straight line., termed the strike. It was soon
estimated that the Witwatersrand strike extended Ffor
approximately fifty miles. > But during the periad
1886 to 1914 the major mining activities toak place in

the forty-mile stretch from  the fare, Randfontein, in

the west, thraugh the newly established town of
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Johannesburg in approximately the centre, to the farm,

Mcodder fontein, in the east.—%

Bold axcavation initially +took place on  the
cutorop claims., Each claim constituted a
parallelogram, the size of which was 150 Cape fest in
the direction of the stirike, that 1is from east to
west, and 400 Cape feet in the direction of the dip,
namely fram north o south.o2  As  each claim was
relatively small - it was a mere 60 OQ0 gsguare Cape
feet, o thg sguivalent of 44 025 square English feet
~ the claims were invariably combined with contiguous
czlxims to form larger- and o2 viable mining plots:
the Village Main EReef and the Henry Nourse, for
instance, oonstituted eleven and thirty—-{fzur-  such

cldims.S&

Cutcrop companies also often amalgamated with one
arnxther. By 1893 the Ferreira, which had previously
absorbed tharty-one claims belonging o the ®and
Mines, amalgamated with the Wemmer, which at that time
consisted of twenty—-one claims - its  ten original
claims plus an additional eleven subsequently taken
aver fraem  the Village Reef.9’/ These amalgamated
cutocrop properties were not netessarily long, narrow
east—west strips. Indeed, while there was 32 standard
plat size, amalgamated claimg often extended from the
northern suterop itself as far south as the down—-dip
Boundary. Consequently their north—-south widths could
range from 400 feet - this was the width of a single

claim -~ to several thousand feet.oS
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Ore was extracted from the outcrop itself or
below the ground in the direction of the dip, the dip
being the inclination of the reef, at right angles to
the strike, and rumning in a north—-south direction.2?
The angle of the dip, namely the position at which the
reef began its inclined descent, variad. Although the
average dip at the surface was approximately +fifty
degrees,; in sgsome regions it was a mere sixteen
degreas., In ather places, particularly in the
neighbowhood of Johannesbuwrg in the central sectiqn,
it was often as steep as eighty-seven to ninety
degrees.bﬂ The lateral and vertical extent of the
cuterups, and the angle of the dip, determined,

therefore, the nature of the excavation methods

adopted.

The geclogical compossiticon of the surface and
upper layers of the earth, namely the weathered zone,
Rigo shaped the initial digging operations. TP ose
swrface layers were colloguially itermed the free
willing zone; and it was in  this belt that the
or-iginal  underground  excavations were located. 1In
contrast to the "blue", hard, pyritic rock which lay
appraximately 100 ta 200 feet below the surface, the
weathered zonme congisted of "red”, soft, oxidised
eack. ol 1t was relatively easy toe excavate the damp
and friable swface banket. When it could not be dug
upy hand-held hammer drills, known as hand drills,
were used +to penetrate the aore which was subseguently

released “in bucketfuls” by blasting with dynamite.®<

i
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Sdpart from the ease with which it coculd be
excavated, the banket in the +ree milling zone had a
natural concentration <+ high grades of mre.®®  The
grades averaged one Troy ounce, or twenty dwis, per
tony they far exceeded the average grades found in the
pyr-itic zone beiow. 2% Also, the ‘“Yfree" gold of the
weathered zone was amenable to mercury. After the
banket had been broken up into smaller pieces by the
stamps and then crushed by the mills, the aald was
easily extracted from the residual roack by a simple
process of amalgamation with the guicksilver. In
contrast, pyritic ore excavate $rom the lower depths
resisted ithe amalgamation process; “vast duamps of
untreated tailings” running as kigh as fourteen 'dwts
per in had to be abandoned.éa Conmsequently early
miniag was largely confined to the free milling zone.
The pyritic zane was deliberately avoided, unless the
gold grades were running suf*iciently higﬁ toe offset

the lozss in the tailings.

The term minirg, with its scientific,
technizxlxgical and organisat.onal connotations, cannot
hbe applied to the ocriginal =zperaticons on the gold
fields.9® Ore was literally dug okt of the ground or
gouged ocut of  the outcrop rock. The simple workings
consisted of the following: short adits, o horizontal
tunnels, driven inta hilly outcrops; open—cast
gquarries; and shallow vertical and horizontal shafts
haphazardly sunk to ane o twa levels in  the fraee

milling =zone.®’ 1In 1908 M. H. Cecmbe, the manager of
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the Witwatersrand in 1888:
I enquired
Wemmer,
work that
progress.
cutting

coutld  be
Arriving
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the bottom oF which

natives, Cape boys, and Eurcpeans were
grilling and filling are into buckeis,
instancs
oxen being the

the osthers with windlasses,

wer i,
which in ane
whip,

o the handles,

About 100 ft.

the open cast,
was sunk, from which
towards the cutting,
by white men. 1 do
slightest evidence

Wemmer at this time,

and trhe windlasses,
trying to keep a
cutting.

the Rand,©8

the directian and set off
that peing the nearest mine on which

200
oltcrop strike and 40 to

west of
a8 little & Ft. »

Such was the genesis

State Mine, vividly recalled his introduction

tee the
was in
open
the
at
oF
at

caliled
there, I

mining
fognd an
$t.. long on
S0 fu. deep,
a mixed assortment

ware hoisted with a
motive force, and in
white men Bkeing

the western end oof
4 ft., sha+t*
a drive was proceeding
all ths warr beinyg done

not remember seeing the

of ma.chinery on  the
if 1 except the whip
and I Think they were

of the
of mining on

mill going ouk

to

Twa yesrs later, in 18%0, gold mirning was still
chae-~acterised by a lack af sophigtication in
technigues andg srrganigation. The strike was

honaeycombed with shallow vertical snd inclined shafts;

and batteries of

landscape like groves

batteries,

crushers
of treess.®? apart

other pawer—driven

and mills deted

fi-om

the

the

equipment included only

essential Cornish pumsps and hauwlage geosr  for the
daeﬁer excavations. In short, there was little
mechanisation, A low leval of intensity characterised
the scale of operaticss which were, in  the main,
lacated in the waathered zone.

A briet explansticon 04. the initial mininag
cperations on the Witwatersrand will enable ws teo



understand why conditions of wirlk re.dered wminers
liable to the rigk of contracting silicosis. In so
daeing we must also appraise the Transvaal health
officers’ retrospective assessment, in 193¢, that in
the early workings mining conditisns were healthy, a
judgement which most histoarians have. ungquestioningly
accepted.?g Iin a sweeping statement made before the
Internatiomnal Conference an Silicosis the Transvaal
healch officers claimed: "It can...be safely said that
the miners were syposed ta lithle i¥f apy injuwricocus
dust dwring those days.“71 They used two arguments to
Justify their claim: first, the prevalence of open—air
quarry work: and secand, the "comparative" softness
and Friability of the banket in the underground
worrkings of the free milling zone.72 Although these
contentions have some plausibility, they are not
sufficiently strong to support  the generalisation,

which must therefore be challenged.

Let us examine the first premise that open-cast
quarry work does not expose workers to the risk  of
respirable silica. Undoubtedly thi~ autdoce method of
excavating aore has advantages for miners working in

proxXimity to dust. Fer  ingtance, it is a rather

obhvicus proposition  that  after blasting heavy
concentrations of dust -~ and fumes - cannot accumulate
in  the open air. It should be noted, bhowever, that

duwring this periocd, aone in which no dust preventive
measures were adopted, workers ware auposed to free

silica 1in a variety of  other tasks. These cutdoor
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Jabs - some of which were similar to  those performed
in the shaliaw undarground weorkings - included hand
drilling, shaovelling the broken ore into buckehs and
bing, and tipping their contents inte containers in
readiness for crushing =nd wmilling procedures. In
1214 Wil¥red Watkins~Pitchferd, director of the newly
founded Swuth African Institute forr Medical Research,
exploded the myth that hand drilling "is neat
partizularly conducive to mingrs’ phthisis®, Although
at the time of hriting he was veferring to  band
dirilling in the pyritic =zone, his remarks which
followed are relevant ta mining conditicons in the free
milling zone:
This opinion certainly receives no support

from the fact that stonemasons, whe follow
their calling in the open air, and employ

cnly  hand  tools  for their wark, are
spacially liable to develop the disease.
"Stonemasons ' phthisis® WASG . indeed,

definitely recognised as a disease bedfore
miners’ phthisis.’< :

While hand drilling and the other equally well
tdefined mining processes generated varving quantities
¥ respirable silica, there was ancother indirect
source of dust, but one which ;5 sa@ldom noted: dust
was alsca frequently released, even if inadvertently,
by the impacting of one rock on ancther during and
after specific prucedures.74 Alsa, each battery of
stamps and mills was a major source of dust.  Although
e stamps and mills used water for breaking and
crushing the ore, the huge unenclosed machines created
enu-maits dust clouds which perforce enveloped  those

warkers whose jobs were to feed the machines and free



them of their residue.

There can be no doubt that such working
conditicons promoted the incidence of silicosis, but in
a chronic rather than in an accelerated form.  Yet the
1230 health officers failed to draw this conclusian.
Their omisgsion to do 80 is striking, because suwrface
dust conditionsg during the 1920s were remarkably
similar to thase during the late 1880z and early
18905, Their own experience had shown and empirical
data had praved that crushing and milling operations
could prroduce a chranie  form of silicosis.  This was
certainly so with operators at crushing stations whase
incapacitation and death had been documented since
1910.7% These surface workers were so vilnerable to
silicosis that South African legislaticn in 1916 made
special provision ta  compensate’ them.’® For  these

’

reassns we muset reject the health officers’ first

propositicn that open—-cast mining was harmless,

Likewise, their second proposition, which stated
that the dust from the weathered =Done could not cause
silicosis, can also be proaved wrong. It is probable
that the shallow wunderground workings in the free
milling sone were reasonably well ventilated.’’ This
was because air curr=2nts which were created by the
numerays vertical cuttings and shafis driven €rom the
surface to these shallow depths could diffuse dust
concentrations produced in underground excavation and
are-removal jobs,  But this was nol the corner-—-stone

of  the health officers’ proposition. Instead, they
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focused only on the gqeslogical composition of the
weathersd zZone. implicitly they argued that mining
operations in the friable free milling zone praovoked
=nly a soft, coarse, harmless dust, as opposed ta the
hard, fine, dangercus dust which was later produced in
the pyritic zonme. As there are nox records o any
other evidence of dust samples hawving been taken
befor-e the Anglo—Buoer War,78 this thecry has little
substantive value, and shouwld be viewed rather as a

subjective hypothesis.

Despite its attributes of scftness and friability
the composition of  the weathered zone was hugely
gsilicecnuz. Consequently the dust it produced
possessed high concentrations of respirable silica and
was, by definitian, & hasard to bhealth.,. As important,
the pumerous wnderground procecuras cantinuously
stirred up siliceﬁus dust in clove proximity to the
workers; and laong term exposure ty this hazard wouid
undoubtedly have induced a chronic form of silicesis,
There is little satisfactory empirical evidence o
established scientific data to support the health
officers’ contention that work in the free milling
zone produced only & harmless dust,; which couwld not

cause silicosis.

In 1930 the medical grofession, mining officials
and the leadgrs of the gold minimg industry were alsa

propoanents of this view.79

In supporiing ity all of
them committed themselves to perp=tuating the fallacy

that silicosis did nat exist on the gold fields
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botween 18846 and 18%92. The endorsament by so many
parties of a spurious rationale sugogests a collective

motive that bears scrutiny.

The world-wide indif+erence of health officers to
chronic silicesis and to its cause, namely silica

Hust, has been amply demonstrated; and the prevalence

nr this  attitude on the Witwatersrand was only
i@gical. In contrast, health cfficers couwld not with
similar casualness di smiss the oCcurrence o

accelerated gilicogsis with its markedly malignant and
morbid ingiredients. Indeed, its initial widespread
manifestation on the Witwatersrand between 1201 and
1902 certainly took doctors and mining officials by
surnrise. Health officers conceded their ignorance of
this +orm of the disease. With seme Jjustice they
claimed that they were unaware of the danger residing
in one of the disease ‘s intersadiory producers, namely
the mechanised rock drill.ao Iut it was impossible four
them to deny their understanding and knowledge of the
aaticlogy 2f  the disease. Indeed, they could

instantly identify its primary cause as being silica

dust.al

All the same, they did not take the admissign to
its loagical conmclusion. Thay  would have been
indicting their former colleagues For disregarding
industirial hygiene, that agpect of preventive madicine
ta which they were professionally committed.®<  Bath
befrre and aftter 1892, the early=-day health afficers

on the Witwatersrand, by failing to issue & single
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cauticnary note or warning, condoned and permitted the
existence of dust levels +that were conducive to tﬁe
incidence of chronic silicasis. Such omissions had
sprious implicaticns. By default they had extenuated
mining caonditions under which respirable silica had
praliferated, so providing the ideal circumstances for

the spawning of acecelerated silicosis.

The health wfficers and their allies in 1930 were
undcabtedly well aware of their colleagues’ aversights
in  the past. But their need during the 1930s to
promote publicly the industry’'s battle against the
disease, and their de~"~e to vindicates the industiry’'s
tarnished record, with respect tx silicasis, prompted
them to conceal the negative fegatures of the history
s« the diseése o the Witwatersrand. Clearly the
collective mative of all the concerned pahties was b
exonerate the gzld mining industry, including all its
direct and indirect professicnal affiliates, from any
blame iritially attaching to the eaexcessive incidence

and prevalence of accelerated silicosis.

Thae medical practitioners and their supporters
achieved their objective 1in two ways, First, they
negated the presence of dangercus dust and the
Coccurrence of silicosis during the period 188& tx
1892, Secmnd., when in retraspect they were obliged to
admit that barmful dust had come inta existence an the
mines, that is during the pericd 1822 to 1899, they
deflected attention from chronic silicosis Dy

stressing the liablity of the ragpirable silica for
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provoking only accelerated siliceosis. This, too, they
cowuld Jjustify and extenuate with a measure of
plausibility: they pleaded ignorance arnd unawarensss
of the adverse implications inharent in the

industrialisation of the gold mines after 189Z.

These rationales created a myth whicihn literally
banished chronic silicosis from the gold fields during
the entire period Ffrom 188& to 1899. The myth
excnarated the failure of the early—day health
afficers and management to institute remedial measures
fop aobwiating the dincidence of both chreoenic  and
accelerated silicosis during the entirs pericd before

the Anglo—Eoar War.

There can be no dowbt that in the Free milling
zome from 1887 to 1892 w@ining conditions, haphazard
and wuwnscientific as ‘they were, were conducive to
silicosis in its chronic  form. But if we are &
understand the %ncidence of accelerated silicosis from
1892 cnwards, we need to examine the changes in airing
technigues and ovrganisaticon which caused increased and
heavy dust concentratiamns in the confined space of the
underground workings. This was the resulc of new
developments in the industry; and it is to these tﬁat

we must now turn.

The years from 1B8BY to 1891 were characterised by
& 1lull in mining activities, for the industry was
during this pericd in a precarisus state.

At Johanmnesbuwrg [in 18991 some mills were
going, but many were silent. The boom had
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passed and the blight had come. As the
posaibhility and epportunity of speculation
had uwindled, ths crowd of irresponsibles
whio dubbed themseslves brokers alsos dwindled
till very few were left...At least ane-third
of the houses and stores were unoccupied and

gloom was gensral. Families were leaving,
cffices were being closed, cheap sales of
pianos __and safes blocked the Market

Sguare.

On  the gald +ields themselves approximately
seventy-three companies continued developing and
producing; but as many as eighty-nine had closed down
theair nperatian5.54 The reason o the end to mining
activities and the “panis" was the virtual exhaustian
of the rich suwface zone. At lowsr depths the average
grade of e was falling and, if the excavation of
gold was ta continue, the "dreaded" pyritic zone had
next to be tackled.85 Already the results of the faw
mining ventwes in  this =onpe were unpromising. KNot
only was the average grade of gold lower. Alsao, the
pyritic cre - after crushing - resisted 2xtraction.,
As menticned earlier, 1in the banket of the weathered
zone oxidation released the “free” gold particles,
which then easily amalgamated with the mercury used in
the simple extraction process. Hut a large percentage
of pyritic ore was unamenable to  this treatment, 58
Thus pyritic became a synmonym For re+ra;tary, A mere
35 per cent of the gold from pyritic bapmket was
recavered, and the res£ had 1o be discarded' in the
tailings.87 Aleson, wirk was mor e difficnilt and

88

axpensive in the pyritic zone; and as working costs

remained high, profits were further diminished.B?
These circumstaneces were a deterront to fresh capital,

both foreign and local, and discour-aged the
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developmant of existing enterprises and the launching
et new ones¢90 The prevailing moocd of pessimism was
exacerbated by doubts regarding the persistence of the

gold-bearing depmsitg,QI

By 1892 the industry had not anly recovered from

the doaldrums inpto which it had sunk: it was
additianally infused with a strony . and yPuN
saphisticated vigow . Twx reasons were responsible
for this transformation. The first was the

introduction of a successful  ediraction process  for
treating pyritic core; and the setand was the
egstablishment aof proaof  that the gold persisted at

depth.

Petween 1889 &nd 1892 the cyanide process
patented Dby Johlhn Stewart MacaArtnur and his medical
partners, the brathers Dr Robert and Dr William
Farrast, was developed and proved. Its‘ successful
application to the tailings resulied in a 99 per cent
recavery of the total gold mined. 72 Even befcocre the
pfmcess had been midified and significantly impraved,
gold recovered From the tailings a3=2) from
40 000 nunces per month in 1896 ta 100 000 cunces per
month in 1892379 and by 1893 it had become almost
universal practice aon the Witwatersrand to treat  the
tailings and slimes with the ocyanide praceas.94
RBarring other exigencies, mining of low grade and
pyritic o sould (plwil] bacome a prmfifable

proposition,
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Mining experience has shown that, once ‘the
surface lavers of gold deposits, geclaogically similar
t those found o the Witwatersrand, bhave been
exhausted, tihwre is usually little prospect for future
mining at depth. This is because either the gxld may

suddenly disappear, a common phenomentn  collogquially

called ‘"pinching out", o the grades may petar o

unpavable 1mws.95 Eut neither of these obstacles to
deep level mining was present on the Witwatersrand.
First, the gwld did not disappear. FRather i1ts

persistence on a gently sloping plane was established
at depth. Although the dip at the surface was steeply
inclined at an average angle of forty—two degrees, it
gradually flattenedy and at & depth of 1 484 feet on
the incline it was & mere twenty—-nine degrees.Qb
Thereafter the reefs cantinued their sloping descent,
but at an averagée angle of only cne degree per 100
feet. 7’ Secondy the gold grades did not lpeter aut.
Although  the average grades were low - the ore
fluctuated hetween high, medium and low grades - the
are deposits were momre regular and unifoerm than in any

cther auriferous | area in the wurld.98 As

2
contemporary mining expert sagely aobserved: "Compared
with the Rand conglomerates, all other gold-mines are

but sporradic little Flukes."gq

These auspicicus findings were made between 1887
and 1395 by the sinking of deep, diamond-drill
boreholes. Boreholes were initially located on claims

staked immediately south oFf the outerop claims; but
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High temperature air in deep wndergrouand workings
iz caused by the natural bheat of the strata. BRut
underground temperature conditions i the
Witwatersrand were comparatively moderate: the waines
uere endowed with a relatively flat gecthermic

106 At gea level the rock temperatures in

gradient.
mines rose one degree fahrenheit per sinky feet of
vertital depth.107 Because of the elevation of the
highveld at & GO0 feet above sea level — and e
absence of thermal springs — the gold fields of the
Transvaal were "marvellously well favaureﬁ in this

reapect".loa

In mines at thiz high altitude underground rock
temperatures rose nore slowly than ét sga level, a
one—-degree increase oocurring every 208 feet of
vertical depth.loq Thus an "ordinary" uanderground
temparatwe at 2 000 feet on the Witwatersrand was a
mere seventy degrees. This was relatively moderate
comparaed to many overseas metal mines, and those of
Cornwall in particular, where temperatures ranged from
eighty to ninety—two degrees at the same depth.110 an
the Witwatersrand the temperature of the rock rose to
eighty degrees fahmrenheit only when underground woek
commenced at 3 500 feet.?l! This meant that miners on
the Witwatersrand could Wi b relatively mize~ &
efficiently at the deeper levels than their

counterparts elsewhere.

Yet ancther factor favoured deep level mining on

the Witwatersrand. The inflew of water intoc the wmines
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at depth was less than in other mining centres. 112 ¢
course water did aeccur at  depth. EBEut the euxtensive
wse of Cornish pumps ensuwred that its presance did not

113 14 one

hinder underground  aperations unduly.
natable instance, that of the Enigbts Neep, excessive
quantities of underground water compelled the aine to

stop working. The mine, however, was sold at & profit

and itg subsequent ocwners were casily able to surmount

1i4

the problem. Morecver , the *Fortunate”
accessibility of abundant and cheap cmal mage -
steam—powared operations, including pumping,

relatively cheap.“5 The minecwners considered the
freight chatrgas for ccal excessive. Even so, before
the 'Anglo-Boer War the cogst of coal, including
transport, accounted for only 11 per cent of the total
working costs of the mines.t1® Underaraund water was a
relatively minor problem on  the Witwatersrand aonld

mines,

Each of these‘gewlogical conditicns ravowred deep
lavel mining: the relative ease with which reefs
dislocated by Ffaults or pierced by dykes could be
reloacated; moderate underground  temperatures; and the
relative cheapness of pumping ocut minimal quantities
wf undergrouwnd water. But each had disadvantageous
features with respect to the health of werters. Each,
too, in its way aqggravated the conditicns conducive to
silicosisy and these are discusseaed later.2?? Befere
the Anglco—Boer War health officers had no  intimation

of the inimica pateantial oof these apparent
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advantages. They, like management, would have viewed
the specific and urigue combination cf these
fortuituus circumstances N the Witwatersrand as
minuvg-, But still gignificant, reascns for optimism in

the future of deep level @ining.

The deep level claims — they were called blochk
ciaims in Gueensland!!® - were staked immediately
south o f the outaran claims. They oecupied

approdimately 12,5 mile= along the length of the
strike, this being nearly 40 per cent of the total
aast-west iength =f the reet,}1? The deep level mines
were classified as first row, second row and third row
deeps depending on how far south  they were located
from the cuterops. Thus  the northern boundaries of
each of the three rows of deeps were on  avearage
1 000 feet, 4 000 to 5 QOO0 fent, and & DOO ta
7 000 feet respectively fraom the outcropsrlgo It is
not possible to give an average working depth for each
row, as differences in the angle of the dip along the
Main Reef, the chief gold-bearing series mined during
a,t2t

this perino resulted in shafts intersecting the

~o
banket at ercrnously varied undergr-ound levels, 122

The fortuitous concurrence, rouand about 1892, of
the cyanide process with proof of the persistence and
payability of the gold reefs at depth, came as a
Yrelief" to those speculators who had earlier staked
claims south =f the outcrop poundaries. 1235 Alsa, their
faith in the deep levels was vindicated.124 Therefore

at the beginning of 1892 "scisntific mining" was
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intraduced on  the witwater’srand.lzﬁ It must nat be
thought that scientific mining was a term applied only
te the deep 1evels, as some histowrians ineorrecsly
imply.izb Niow that it was pogsible to extract 90 per
cent of the gold from the pyritic sone, outcrop
companies began systematically to explait their claims
using develospment and production techniques which were
virtually identical to those :sed by the deep level

mines.

"Deep level" when applied to the First row oof
deep level mines is a wmisncmer. The term has zapt
cennatations only when used in a geographical sense to
distinguish the firse row of deeps from those situated
ot the ouwtorop claim5.127 Iin a relativa sense they
were invariabhly nct deep wmines: in most cases their
shafts intersected the reef at under 1| 000 feet in
ver tical depth.128 For instance, the mean depth of the
two  vertical shafts on  the Geldenbuis Deep, the
original first level deep to come into production, in
189S, was 680 feet;i<? and the vertical shafts of the
Rasa Deep, the Jumpers Deep and the Craown Deep, which
had started proeducing by 1897, were ohRly a 1little
deaper - at 812 feet, 1 072 feet and 1| 099 feet,. ! 0
Therefore their average vertical depths were
relatively shallow. As late as 190& the wmain deep
level mines ot the Corner House wisre of “moderate

depth" and averaged “asbout 1,200 feet verticalv, 131

Mines which were deep in the literal sense of the

word comprised those mines classified as second and
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third row deap 19va15.132 Yet the term deep when
applied to mines in the secaond row was alsc relative;
many of them weare alsa comparatively shall::-w..133 The
important point is that mines classified as second and
third level deeps were developed and became producers
significantly later than thé first row of deep level
mines. In 1902, by the end of the Anglo~Boer War,
only three of the ten companies on the second row bhad
started developing — two of these were producing in
1905 - while the remaining seven wera just beginning
ta break ground.134 At the same time, that is in 1902,
only two mines had been established on the third rows
and both had ocnly started shaftt sinking. As late as
19205, by which time mining prmduction’had regained its
pre—war levels, a mere twenty of the simty-seven
praducing mines were classified as detp level
companies.lss Only the {first row of deeps is therefore

relevant ta the pericd prior to the Anglo-Boer War.

With resﬁect tee depth of workings the outcrop
mines were similar to thase of tha first level deeps.
In their deeper wirkings the inclined shafts of the
ovtcrop mines cut the reef at 800 ta 200 vertical feet

136 1h some placese outcrap mines were

from the surface.
worrked  at even deeper laevels. The Ferveira had by
1895, o example, reached 1 020 feet - the despest
vertical level then being warked by any other ocutcriop
mine.!37 While the impossibility of establishing

average depths needs to be recognised138 - depths were

proporticonal to thie breadth of the praperty from the



cutcrop  to the down—dip - it can nevertheless be
cone luded that depth is not & criterion L el ot
distinguishing wutcrop mines from  the First level

deeps.

Some of 8. H. Frankel's calculation For dividend
vields from gold during the pericd 1887 to 19386 have
been based on the working depths of minas, 159
Therefore unless historians wha make use of his
figwres understand the similarity in wwrking depths of
cutorop mines and first level deeps, they are in  real
danger of undervaluing the contribuwtions of the
awtcrep mines to the total dividend yield, especially
in the pericd 1202 to 1914, 199 1t should be stressed
again that in 19035, wnhen the industry had regained its
pre-war vitality, more than two—thirds of the
producing mines were categorised as outorop mines;l41
and the majority of these were signifticant praogucers
right up to World War 1.142 Therefore, it working
conditicons at depth were conducive to silicosis, they

applied equally to both outerop and to desp  level

mines.

By failing ta appreciate the scisntific way in
which the cutcrop mines were exploited after 1892,
historiars have fallen into a trap - that of
attrr-ibuting the incidence of accelerated silicosis
solely o deep level mining practices.143 But as a
mining expert correctly obgerved in 1897: "It is
recogrisaed hthat a deep level! is nobthing more, from the

mining poipt of view, than an outcrop with vertical

~ 210 ~



zhafts. " 1%% Therefore difterences between outcfcp and
deep level mines on the Witwatersrand cannot be
identified by using mining technigues as the

criftericn.

I+ one takes into accoaunt that a8 large number ‘0+
outekrzp mines and  first level deaps were worked
together as single enterprises, the digstinction
between outcrop and deep level mines becomes even mwe
blurred. BFf the thirty-seven producing mines in 1824
only nine could be classified as “"pure" aoutcrops: the
remainder, excluding a handful of true Ffirst level
deeps, ware an amalgématian of outcrop and deep level
mines. % sSuch combinations we-e a characteristic
feature af the East Rand where first level deeps did
nat exist as separate enterprises. Firgt raow, deep
level claims were bqth ocwned and «aperated by

centiguous outerop campanies;”6

notable examples were
the Simmer and Jack and the East ®Rand Froprigtary
Mines. 147 Likewise, the City and Suburban, close to
the town aof JahannesburgQ was categorised as an
cuterop miney although it worked a number of first

row, deep level claims tow, 148

In 1265 EKElainey claimed that the Jameson REaid in
1878 was idnspired by a cansgpiracy of deep level
proprietors who Sforoed & definitive group: it was
distinct from the oother defined party which comprised
the auvcrop cwners, 149 Through his analysis of  the
structure of mine ocwnership, Kubicek later rejected

Rlainey’'s view: Kubicek convincingly showed that the

1
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minecownaers’ interests in both kinds of mines
ﬂverlapped.iso By demcnsitrating that many individulxl
mines in 1895 could net be rigidly categorised as
outerops or deep levels, this study, therefore,
suppurts Kubicek's argument. It shoculd Ffurther be
nated that George Far%ar, one of the principal
conspirators behind the Jameson Raid, was Chairman of
the East Rand Froprietary Mines, which wss a mixture
of outcrop and deep  level minesg. Consequently Farrar
cannot be rigidly classified as a '"deep level”

prnprietur.lEl

In summary we pave established twa important
pzints. First, outorop mines cannot be distinguished
+rom deep level mines in terms of either ownership or
mining technigues. Second, all the Witwatersrand
mines and their owners were egually liable +or  the

cccurrence of both chronic and accelerated silicosis.

Towards the end of 1821 the minecwners
systematically intraduceﬁ scientific mining an the
Witwatersrand gold Ffields. In contrast o the
relatively law costs of their early haphazard wining
enterprises, which had by this time exhausted the rich
sur-face patches, the industrialisatiocn of the wmines
involved high capital, development and working costs.
These costs must be carefully examined because they
are relevant to this study for at least two reasons.
First, the industrialists’ effarts *to comtain cosis
and to reduce, in particular, warking costs led them

o introduce undeirgiround methods which created

1
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exceedingly high dust densities. These haronful

working onditions praovoked both chronic and
accelerated silicosig, gecond, after 1902, when tne
devastaticons of siliceosis had been established,
management’'s continued obsessicn with coest-cutting
strategies was a majwr reason  that e?+ective dust
controls were not implemented. Instead, the

mineowners subordinated the health of uwnderground
worrkers, particularly aof miners, to  their fipancial

priorities.

_Before 1872 much gold mining capital came locally
from entreprenews wha had amassed large fortunes from
the diamond mines in Kimberley. Overseas investors,
pafticularly thage from Britain, were initially
dubious about the prospects of the Witwatersrand; and
tha "shady" dealings of the promotors sharpengd their
misgivings.152 But by 1822 an optimism in the
long—term future of Witwatersrand gold replaced the
investors® former wncertainties. From now  on most of
the capital came from overseas, notably from Rritain
and Frem France and fo a lesser extent AFrom

Germany.lsg

Even s, until 1895 most of  the profits
firom the mines continusd o be based on windfalls, the
result of speculative dealings which had nothing to do

with mining per se, 194

As  the initial inflows of capital from oaversgas
were inadedquate, minecwners had to develop new mining
strategies to strengthen and sustain investor

confidence. Also, additional supplies of working
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capital were needed far expensive modifications to the
cutcron wmines and the first level deeps;isS and
centinuons supplies of development capitsal were
crucial ferm  the establishment of the second and third
row of deep level mines. Accordingly, the mineocwners

emp loyved Y"scientific mining men" to introduce  sound

methods of wmining: and the mining of Witwatersrand

gnld became an organised i.r'lc:l.vs‘tr'\/..15‘[:l
After 1B?S prafits mainly cams from the
performance of the mines.157 Such profits wer e

determinad by the "pay 1imit".198 Althcugh the demand
for gold was wunlimited, throughout this pericd  the
gold price was fixed.159 Consequently any increases in
the cost of gold production could not be passed on to
consumers, Mines had either to produce at a cost
below the world price of gold or cease production, a
problem which was compounded in that this lera of
mining aexpansicn waz characterised by a warld-wide
cycle of commodity price increases.,19¢ The "pay limit*
thereforé hinged on tw> crucial contingencies,y of
which cantemporary mining experts were well aware: the

vield of gold per ton and woerking costs. 161

»

Had the average yields of the Witwatersrand mines
been twelve dwts per ton and thus comparable, for
instance, to the gold mines of Australia and of Morth
America, the mineawnears’ under takings i the
sharehslders to make prafits would have been far less
difficult, 192 put  the average grade of ore on  the

majority of Witwatersrand mines was considerably less
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than even the "moderaste" predictiocons of optimistic
statisticians who  in 18920 bad forecast averages of

sixteen dwts pér tom, 183

1§ the mineowners had concentrated an mining only
high grade patches of the reef and had “picked the
eyes" of the mines, they would prabably have generated
profits relatively easily without finding it necessary
to pare working costs to the bare minimum. But this
wauld have meant abandoning wast reserves of unpayable
loaw grade cre and facing the praspect of mines with

relatively shart lives. 194

Instead, by pledging
themselves to mining low grade ores, the mineswners
committed them to working richer grade reserves in
conjunctict with ouwch pocrer ones. 199 while this
decigicon could prolong the lives of the mines, it was

neyvertheless 5pecu1ative.166

The speculative features of the inﬁugtry were
mor-e marked with respect to the second and  third irow
deeps to which enormous capital costs were tied, but
with crily  long  term pxpectations of  return =
capital. The first row of deep levels on average
began producing ownly three and a half years after
shaft sirking had first bocaun. But the develepment of
thae second and the third level deeps took  very wmuch

longer, s delaying production further.lé?

During the 18%0s the wminecwners tended to mine
the reefs gselectively: they mined relatively high

grades of ore ranging from eight to eleaven dwts per



ton and avoided reserves of lower grades.léa But after
the Anglo—Boer War the Randlords chgnged theair
pxlicy. They were determined to mine at a profit
reserves of enly four dwts per ton.l®? This switch of
policy, which coipncided with the production stage of
the sezond raow deeps, had two rFesultis. First, to mine
these lower grades profitably the Fandlords
intensified their efforts to treduce warking costs.
Second, the lay publie, in "misinterpreting" the
industry’s paolicy of mining lower grades, belisved

that thz grade of ore decreased with depth.170

Once the mineowners had committed themselves to
the risks of mining low grade ores, they unduly
stressed the cests of deep level mining. The
mingowners’ emphasis on  the high development and
production costs of the deep level mines — indeed, it
amounted to propaganda - led laymen, as we.have noted,’
to believe that the mines got "poorer as  they
increased in depth”.171 For  the mining directors this
was a convenient fallacy which they did not attempt to
carrect, unless they were directly c¢hallenged to da
so. 172 1t should be noted that in bath the sutcrop and
the deep level mings the orades of qold, even at
depth, ranged from high to 1ow. 172 The ainecwners'
exaggeration of the higher wxrking costs of the deep

lavel mipes was a spurious attempt to conceal the

speculative natuwre of fLheir undertakings.

Because of the speculative nature o»f gold mining,

invesitors wanted higher retwns on gold than on ather
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ventures., They were satisfied with average returns of
3 to 4 per cent on secure investmants, but expected 9
o 10 per cent  on gald.174 The research of &£. A,
Leh+eldt and 5. H. Frankel has shown that the average
vields on capital frem the Witwatersrand's low grade
gold mining industry for the single period 1907-19:26
was a mere 6,2 per cent.175 Although retuwrns on  gold
were higher than in  other investments, gold returns
gid neot always live up to investor expeetatiuns;17&
and afiw a brief boom in the market following the
close of the Angio—Boer War, many overseas investors
turned their backs on  Witwatersrand gold.177 One of
the reasons for this Tall off of investor interest in
gala was that the overall internal rate of return
between 1887 and 1814, as Frankel has since

calculated, was a mere 2,1 per cent.178

The relatively low dividend returns on gold
explain why the minecwners constantly complained of
the difficulties of raising Fresh or additional
capital, and were obhgessional about the need to reduce
working costs. 177 I¢ greed is & quality which can be
attributed to the minpecwnsrs it was in  respect of
their determinaticon to “"get every ounce of gold which
is in  the ground out of it 180 1¢ was not, as their
antagrnists believed, that loaw dividend payments were
the effect of an unduly high retention of profits by

the mining houses. 181

Clearly the success of the mineowners’' commitment

ta low  arade, deep level mining depended on  their
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ability to produce gold at minimal costs. &s  the
majority of items attributed to capital costs were
fived — only a few were capable of adjusiment -
minecwne; =« had to make concerted efforts to reduze
working costs. The intensity of their effoarts to
effect working cost reductions is iliustrated by the
fxllowing guotation. Although it was written in 1908,
it expressed sentiments which applied equally in  the
paricd hefwe the anglo—Bogr War:

As is now well recognised, every shilling

reduction in wtrking costs brings into  the

sphere of practical mining bundreds of
thousands of tons of lewegrade ore which,

without reduced costs, cannot be worked al a

prafity and ewvery shilling reduction in

warking costs means, i+ the reduction is not

obtained at the cost of scund mining, a

corresponding addition o dividends.

Increased dividends would, no doubt, prove

an effective argument ‘Wit Eurapean

capitalists, great and small, in favowr of

Scuth African investment, and thus the money

and minarals woutld be here foo- an  enormous

expansion  inp Transvaal industry ~ o an

expansion, the extent of which will be
determined wonly by the level to which

warking coshs can be reduced. 1 8%

Financial eonsiderations prampted the
establishment in the 18%90s of nine major gold mining
aroups to which the vast majority of the mines was
attached. 18% Overtrading in shares and speculation in
both property and shares had caused investors o
sustain huge losses during the pericd 1390 to 1891.184
Such losses damaged the stock market at a time cracial
for the inauguration of scientific mining in  1892.
Therefoare e of the aims of the group system,

pioneered by Fand Mines Ltd in 18923, was to stabilise

the market feowr futwre investments, particularly in the
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deep level mines, and to attract cutside Ffunds
espe~ially from Eurape.laﬁ In the long term the group
system effectively cushioned low returns from s
poorer producers.  As average grades varied from mine
o om e some were on average rich, while others were
poor —~ the group system enabled the richer mines of
the holding company to  subvent the "low-~grade mines®,

as the poorer mines ware often generically termed.186

An  additional aim of the géaup sygtem was tao
rationalise managsmnent and administration. Ry
providing their subsidiaries with a pinzl of
technalagical and administrative rescurces =ach group
was able to secure savings in capital and development

costa.la?

Significantly, too, centralisation resuwlted
in substantial reducticns in working costs. As bulk
buyers, the groups effected cost savings for sach mine

under their cﬁntrﬂl.lss

Consequently both .Rand Mines
and Consaligated 6Gold Fields claimed in 1207 that
their subsidiaries wrre collectively warked at a lower

cost per ton than those of any of the other grmups.189

The policies of the groups were frequently shaped

by the consulting engineers,iqo

whose  influence  and
cowet is' a neglected area of historical research.
Also, the appointment of company consulting eagingers
forged an important cemmunicative link between the
mine.managers and the minecwners.l?! The important
role that comesuwlting engineers played in  implerenting

preventive measuwres against silicosis needs ©o be

stressed. For instance, in 1211 Richard Rarry, the



manager of the Neurse, had to obiain the approval  of
the consulting engineers of the Rand Mines before he
was allowed to institute his sytematically designed
watering system.lQE Degpite its success and government
commendations, ngither the other mines in his graup
naf thoge of other Qronps adopted his  system
universally., The reason was i1ts relatively high

installaticn and maintenance costs.l77

Likewise, in 1915 Barry encountered "personal
abuse” from several consulting mining engineers,
including James G. Lawn and .Bharles D. Leslie cof
Consclidated Goldfields. '7% As a member of the Miners'
FFhthisis Preventien Committe:, ERarry presentsd a
repart in which he advocated the universal adoption on
the mineg of the single-shift gystem of blasting,
namely blasting only once a day, at_the end of the
second shift, s enabling the dust tao settle.
Although "79% per cent” of the committee agreed to
abolish  multi-shift blasting,!%% because of the
censiderable expense  involved, the entirz ind stry,
influenced by the conswlting mining engineers, did not
wioluntarily implement the _ rec.-:-mmendatin:-n.i96

Eventually the measure was enforced by mining

regulationg enmacted in 1917. 177

The P ime underlying reason for the
recanstitution of the Witwatersrand Chamber of Mines
in 1882, after its weak start two years earlier, was

198

alsx the containment af costs,. Altheough its

progress was disrunted by superficial divisions



amengst the mining housesy by 1897 the Chamber had
successfully aobtained the whole—hearted support of the

199 Yhe. cChamber had  npo

majearr  mining companies.
financial interest in any of the mnines and its
services were asustained purely By mamber

200

stubscriptiaons. Similarly, the costs of additicnal

Hhamber ventures were often underwittan by its

201 The Chamber Always

memhers on a pro rata basis.
strove to achisve uniformity of employment conditicons
for tha workforce of all its aftiliates. <% @yt it
conlld not enforce executive decisions on dissident
members. =93 Az Alan  Jeeves has showrt, the Chambetr of
Mines lacked the power to establish centralised
central of Af - an labour recruitment: throughout the
pericd 1702 €Lto 1914 the Witwatersrand Native Labour
Association —  the WNLA — a subsidiary organisation oof
the Chamber, did not achieve the monopsony it

saught.204

Another ipstance of the Chamber’s impotence in
regard to the implementation of executive decisions
was its Ffailure to get full member compliance in
introduwsing safeguards against silicosis. A prime
example was the rejection by most of the Chamber's
atfiliates, on graounds of costs, of ils recommendation
to disallow promiscunus blasting.=<Y% In 1917  in-shift
blasting‘ was eventually abolished, but only as a
result of state intervenfion and enforcement by miming

-regulatian.2°6



The Chamber was therefore not as powerful  as the
public tended to believe. The government of the South
African Republican, for  instance, fearing that the
Chamber weuld become an imperium In Jimnperio, refused
to allow it to become an incorporated mrganisatian.207
But the Chamber 's pon—interference with the managerial
avtorvamy of the subscribing mines and its detachment
o issues which might have prompted inter-mining house

. N >
compet1t1veness,“08

promoted and sustained the popular
support by its members. 27 Its greatest strength, both
lx¢ally and owverseas, was in the sphere of public

. ¢
relatxmns.*iu

The Chamber ‘s propagandist role was, in
fact. one of the most useful services it perfowr-med for
the mining houses to which it was responsible. aAnd it

digd an excellent job.

It is therefore all the more surprising that
writers, who are taken sericusly, should still
misapprehend so  fundamentally the Chamber’'s role.
Belinda RBozzoli  in her study, The Political Nature of
a Ruling Clarxs: Capital and Ideclagy Iin South Africa
1890—-1933, discusses, in &. Gramsci’‘s terms, the role
of "the organic intellectuals":

Ctheirl task was to bridge the gap bztween

economi = interests and palitical and

idealongical realities; and to translate the
abstragt needs of capital into real social
needs. ~

In the Transvaal they ran the "media of capital®" and

"as Jjournalists, speechmakers o writers, played an

important intellectual role in guiding and leading



certain of the pirocesses of class formation
themnselves".21® EBozzoli claims further, YAs the mining
revolution got under way, so its organic intellectuals
took on the roles of strategists and ideological
vanguard, ";s2=® they were the “policy-makers for the

emerging bowrgeoisie".=14

The €acts:c0ntruvert Bozzoli's argument. These
peopla were not, in fact, the initiators of opinion.
Thay were little more than propagandist bhacks, who
spoke and wrote as the Chambetr wanted. Of their own
independent role there was little sign. For instance,
E. F. Rathbone, singled out by Bozzoli as Lhe
archetypal "organic  intellectualt,®*% was a faithful
punter of whatever.happened to ve the Chamber of Minegs’
current line. Rathbone regularly‘ attended the monthly
meetings of both the Transvaal Institution of Engineers
and the Chemical, Metallurgical and Minirng Society of
South Africa. Therefore he reported in the media the
preavailing policy and opinions of consulting engineers
and mine managers.®'% Also, he was a subseribing

associate member of the Chamber.=7

In inplementing its decisions the Chamber had the
support of the Association of HMine Managers, a
powerful organtsation whose influence has been
inswfficiently documented in the gold miniing
litgrature.®® Founded in July 1893, with time this
body grew in strength. By the end of the 19th century
the Assaociation consisted of represeptatives of all
the groups and most of the mines affilisted to the
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Chambet. Its clase relaticnship with the Chamber was
emphasised in 1828 by its inclusion of an additional
constituticonal objective: "To promote the interests of

the Mining Companies represented by the Mambers. <19

The Association‘s monthly meetings were well
attended:; and the executive which met more frequently,
of ten oNCEe a week, was bhighly efficient. The
Association did not plan the day-to—day runninag of the
mines, which was considered to be the prerogative of
individual mine manager’s.220 Like the Chamber the
Association’'s desire for general uniforaity on the
mines required the standardisation of many practices
and procedures, a number of which were closely tied to

s
Working casts. 221

Decisicns taken by the Chamber necded the
ratification of the Association of Mine Managers for
their szuccessful  esxecution. It should also be noted
that man; of the schemes which have been c¢redited to
the Chamber of Mines wr  to arganisations under  its
direct control, such as the WNLA, were, in fact,
initiated and planned by the Associaticen of Mine
Managers. 222 For instance, in 1904 the initiative $or
improving the conditiong under which black minewrkers
were tfansparted to the Witwatersrand came from the
mine managers.EEE Similarliy, in 19208 the suggestion of
the asscciaticn that a convalescent home for silicotic
miners be established led tn the Chamber's decisimn’to
build and maintain the Springkell Sanatorium — it was

mpened in 1911 — on land donated by the gnvernment.224
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Mii-e aftten than nxt the Aszociation’s
under takings, which subseguently received the
Chamber ‘s appraoval, were designed to cut warking
costs. Altbough, many of these cost-related plans may
seer more staid than the Association’s more grandizse
achemes, invariably they had significant and often
long~term implications. These projects, for instance,
included the abalition of avertime rates for white
minewotrkers and the drawing up of wage schedules for

=
black minewu:-r"r::ers."‘”5

In 1894 the mine managers’
revised waged schedule, implemented in 1897,
effectively reduced African workers® earnings by 33
per rent. 28 Ax the Asscciation had po wish  ar power
ty  interfere with the autanomy of mine managers,
individual mines wer not obliged to carry ouat
precautions devised by the Asswniat{on far preventing
silicosis. When mine managers neglected to introduce
certain prevantive measwres, they often did s berause
their implementation wounld have involved their mines
in additicnal workinmg cocwosts. OFf course there were a
number of indifferent mine managers, the so-called
"1aggards“.227 But there were certainly alsa many
interested managers whoo were "prepared to do more in
the gpending of money",zza but who were caught in 'the
cross—fire between their governing boards and  their
own concern to abserve both the spirit and the letter

of the mining regulatiwn5.229

We have now established that the different levels

in the hierarchical structure of gsanagement - the



mingeowners and directors, the boards of the groups,

including the consulting engineers, and the mine

managers ~ wera concerned with and committed tao
cutting working costs., These sentiments were
expressed through the collective, "mowerful"  and

“authoritative voice" of  the Chambef wf Mines. This
bhogy  through  its public relations arm  shaped these
views and made them palsatable to the pubklic through
the press, including its annual treports and the
newspapers which it controlled o made deliberate

efforts to couwrt and influenca.23o

This study will show that, despite investarz;
relatively long times of waiting for their return on
capital fram the deep levels, the capital costs for
the ocutcrop mineg were almast o a par with those of
the first and perhaps the éecmnd row  of deep  level
mines., Alss, duwring this pericd the working éosts of
both the osutcrop and the deep level minas ware
virtually identical. Accordingly, the following
analysis will help correct the fallicy that the deep
level mines, because of their higher working costs,
particularly in develapment, were more dangerous as
dust producers than the outorop mines.231 Both kinds
of mines provokked equivalent amouwnts of silicosis,
whether in their chronic and accelerated forms. This
was because management’'s efficiency drives, which were
linked to their cost—culting edercises, created high
silica 1levels on both kinds of mines. The ouwteorop

mines generally had sharter lives tham those of the



deep level mines, But until 1914, as we have shown,
the outocrop mines continued to be significant gold

producel s,

From 1892, the year that saw the introduction of
scientific mining, working costs were associated with
the Ffollowing processes in the cycle of gold
production o the Nitﬂatersrand: excavating and
removing the conglomerate, hauwling it to the surface,
Lreaking the rock apd crushing it to powder and
finally extracting the gold by the amalgamation and
cyanide processes.  In 1897 the principal  items
included under working costs were white labowr, black
labour, explosives and coal. Coal and explosives were
the twoe smallest items: when combined they barely

constituted ong—third of the Lotal wage bill.o%e

In its attempts to raduce these expenses
management focused its efforts far more on costs
incuwrred in  the wundergrcund operations oo ore

— -

excavation, its remcval and haulage to the surface,-o<
than on the surface procedures of crushing, milling
and refining the goald., OFf course ecanomigs were also
effected on the surface. These were achieved largely
in two ways: first, by the process of sorting,
intraduced during the late 189053 and second, by the
innovation in 19204 of tube mills, Sorting by  hard
labouwr took place after the gyratory crushers had
broken the excavated wock in pieces: and  in this
procedure workers separated the banket from the barren

Fock 8o that anly  the gold—-bearing rock would be



subseqguently crushed teo powder by the mills. 2% Afper
1204 the introduction of mechanizsed tube wills further
powdared the banket after its ipitial milling.,® o>
Consequently by 19205, according to mining directors,
surface casts had been pared tx  the minimum.236 Rut
throughout the pegriod from 1892 until i914 underground
werking costs remained highy and in management’s view
there was greater scope and Fflexibility for their
reduction than in surface activities.<>’ Another
impértant reason that management directed its
attenticn  to underground working costs was that they

were inflated by a number of nominal capital costs.238

Shaft sinking was categorised as a capital cost,
But after & mine had begun progucing, further
advancements in the ope or twa shafts were charged to
acther underground expenses and so included in working
costs. 297 This eccurred more fregquently with loutcrmp
mines than with deep level mines. The vertical shafts
of the deep level mines were sunk into barren  ground,
whereas the inclined shafts o«f the ocuterop oines
closely followed the reef. This meant that in  the
case of astocrop mines production could invariably
begin as saon as ground had been broken. Profits were
rreinvested and paid for the advancement =¥ the shaft
and other develapment work at lower levels. This did
not mean that inclined shafts were cheaper in the long

run than vertical shafts.gqo

In fact, the reverse was
trug: it was cheapegr ta sink a vertical shatt than an

inclined sha-.‘t.241 We can therefore conclude that both



types of shavt sinking incurred stunrt—term and
long—term as well as direct and indirect financial

242
advantages and disadvantages.‘4*

Nor were deep level shafts necessarily longer and
therefore more costly than the inclined shafts of the
curterop mines. Inclined shafts were Frequently
relatively lengthy and, in fact, often exceaeded the
lerngth of the vertical shafts of the first and second
Fow deeps. By 1897 the inclined shaft of the City and
Suburban, for exampie, had already attained 2 Q00 feet

and was being advanced vyet further, 243

It tas been incorrectly argued that the capital
costs of the deep level mines were higher than {hose
of the cutcrop mines., One reason for this contenticn
is the incorrect premise ‘that the ¢ .tcrop mines had
fevier shafts than the deep level mines. =% 1n fact,
the cpposite was common. Nor pas e&ch deéﬁ lavel mine
abrliged to possess a minimum of two shafts.<*3 This
was certainly not  true even with mines woirked at
depths of 4 000 feet. <% In terms of regulations based
on the precedent of coal mines in Germany, which the
British administratimﬁ retained in the Transvaal after
the Anglo-Roer War, all mines were obliged to have not
tws  shafts but twe outlets.<47 Consequently, to
cbviate the expense of sinking more than one sha+ft,
both cwterop and deep  level mi 28, wherever possible,
connected  their shafts with those on adjacent

248

properties, © Arnvxther foarm of capital-cost saving

relating to the deep level mines and characteristic of
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the Witwatersrand, was the construction of “"compound®
shafts. These were located on the boundarias of
adjoining properties and the expenses of such joint

shafts were shared by two separate companies.®4?

Shafts were considered to be permanent fixtures of
the deep level mines and constituted a portion of the
capital accouﬁt. Unlike outcrop mings, which often
began producing before their shafts had beenh completed;
this rarely occurred with deep levei mines,
Congequently management concentrated on locating,
plamming and constructing their  shaftg with care to
reduce the capital costs. But later modifications in
the size and direction aof the wvertical shafts were
frequent and costly.®%°¢ Such sxpenses, as in the case

of outcrop mines, were then charged to working costs.

Development costs,; including those for drives and
cross—cuts, were also nominally capital costs.?9 Ag
with shaft sinking the policy of the mineowners was to
amortise these development costs as soon as possible.
Therafore arter a mine had bec i  producing,
devel oppment costs were also charged to working
cogts.=®2 ([Clearly the development of a mine did not
stop attear it hkad begun producing, as several
higtorians incorrectly state,Ro> Davelopment and
production took place simuitanecusly on both the
outcroep and the deep level mines.®%4% A with the
outerop mines, 1t was essential  far the deep level

mines to reach the production stage as soon as

R



posgible. Hmnce once the vertical shafts had  been
sunk, invariably only encugh development work was
completed to 2llow  ore excavation te start. But the
commitmant of the mineowners to keep their mills at
full capacity, cbliged them to aopen up mow-e and ye™:

255 . .
m-e production  faces < which demanded maximum

additional develapment duw-ing the initixl prodiction

phase.

This frenzied ferm of ”speeding'up", as we shall
latgr see, was a major saurée of complaint to miners,
who claimed that teon little develﬁpment wark was done
before production started. They contrasted this form
of Yhustie", with its accompanying bhigh dust levels,
with the hore leisurely conditicons which prevailed in
cevelopment on metal mines elsewhere.256 But in the
context of woarking costs it is important to note  that
all these extra development costs were charged vo the
mine‘s working accownt, Consequently management, in
attempting to treduce working covts, alsa had ta cater
for a large share of development costs, which were the
direct result of the industrialists’ expedient system

of capital casting.257

The naminal capitaliizgation of the {first and

secand row deeps was undoubtecly higher than that of
. 2E8 . . e

the outersp mines: < shaft sinking and initial

development cnsts,'rather than axpenses for plant and

equipment, account for these cost disparitiss. But

this does nat mean that the real capital costs for the

sameg twa major items were lower in the case of the




outcrop  mines., It is beyond the scope of this study
to make an  irn—depth comparison of the capital,
devalopment and warking costs of the outaorop mines and
the first and second row deeps. It may be added,
however, that i€ the his ral materialists wish to
sustain their arguments anout the complicity oo
certain minecwners and groups in promoting the Jameson
Faid and the Angle—Bogr War, they would be better
served by the rigorous use of similar guantitative

data, rather than by the more impressicnistic evidence

which they have thus far provided. 259 gor our
purposes, however , these econamic deta clearly
indicate that the minecwners’ policy of amocrtising

capital and development costs greatly increased the
working costs of  both these kinds of mining

enterpirises on the Witwatersrand.

From the start of scientific mining the aroblem
of working costs wazs crucial for management. In 1897
the f2ur principal items, as has been npoted,
constituted the wages {for black and white mineworkers
- 2ach was a discrete item - at appraxinately 27 per
cent and Z8 per cent, the cost of dynamite at 12 per
cent, and the cost wf coal, including carriage

260 A

charges, at 11 per cent. dynamite and freight

~
charge s wera monopolies,*éi

mapagement, in freguent
mencrials to  the ¥ruger government and i wheir
evidence tox the Industrial Commission cof 1897,
justifiably contended that the price of dynamite and

coal could be reduced by anproximately SO per cent. 282




The Volksraad assented cnly to the lowering of railway
freight rates. But as these charges minimally reduced
the price of coal, this concession did not mallify the
m:i,mz-cnwner'sa.2&’:5 The Republican gavernment‘E.cansistent
Fefusal to terminate the dynamite monopoly,; even after
the Industrial Dommissian bad supported their views in

264

recommendginag its  abolition, alaga reinforced the

Fandlords’ olssatisfaction.

As  management could nﬁt curtail the prices of
coal  and dynamite, it took steps  to reduce wage
costs., Rarring social and economic constraints, these
cost items appeared  morse amenakle to management’s
contral.  Although in 1897 black mine employses
cautnumbered whites by approaximately six to ahe, their
geparate wage bills were almost on a p«ar-,'7
phenomenon which we will discuss later when we analyse
the patterns o+ labour arganisation. In 1897 the
reduction of Africans’’ wages by one-third in the
revised schedule was successful in ldeprassing the
wages of this section of the workforce in  the long

term.

Fut cutting the wages of black mineworhkers was
cly one blade of management’s gshears, The other
cuttaing edge was improved white warker prodygetivity.
In attempnting to prune its wage bill management
inveked sth blades. The measures were incegral to

each other as Hennen Jennings, consulting angineer



forr Ramnd Mines, explained:

What we require From both black and white

labowr is greater efficicoacy, which, if
readily mbtained, renders rate of wages a
secondairy consideration...Of course we
dasire o get the unit of wage as low as is
cunsistgnt with the cofttentment of
labour .=

The competence with whicn management mobilised the
etficiency of its white underground workforce,
particularly miners, by the practice colloguially
known as “"speeding up" successfully offest the high
wage bill of this segment of mineworkecs. But  the
miners paid a heavy price for their increased
productivity. The exchange for "speeding wup" was the
incireased prevalence of chronic silicasis, which was
more rapidiy progressive  than elsewherz, and  the
coecurence of accelerated silicosis, an even more
serious  form of  the disease. Contemporary health
mfficers with typical insensitivity Jjustified this
sacrificre of miners’ health by their paternalistic
attitude: they ¢laimed that miners were "ignorant" of
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the risks attached to onine wwrk.
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the Agssmciaticn and its links with both the Chamber of
Mines and the WNLA is needed.
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CHAFTER S

THE INDUBTRIAL YEARS 189Z-1899

"Undoubtedly the formaticon of companiss with
very big capitals for development of deep
undergraund levels has affected the working
wf  the miners. . A procese of “speeding up”’
has been instituted in order toc keep the
mills going and earn sufficient profits to
pay the mromised dividends. ilna American

factories "speeding up® has increased the
aumber of accidents, and it has praobably had
the same effect on  the mines. There is no

time to take adequate precautions. The men
have to work  at eupress speed and their
health suffers., The policy operates from
top to bottom.”"-—T. Bottomley, 1904.7

"1t is needless to point out  that this
industry [the Witwatersrand gold minesl in
the past has been built up by the employment
af unskilled mative labow in combination
with skilled white labour, in the ratin of
approximately nine natives to one white
man. "———Trangsvaal Chamber of Mines, 1902.<

In 1893 an  article in the Mining Jaurnal
enthusiastically endorsed the widespread introduction
of mechanised rock drills on the Witwatersrand mines.
In commending the wmirecwners fooo  their "series of

achievements" the journalist singled out the



"extensive employment of power transmisaion". This
had facilitated "tlhe gerneral displacement »of manual
labowr by rock drilling®, a step which he considered
as importamt as the general adapticon of the cyanide
proceas.3 But during the iB20s, when the proponents of
mechanised drilling applauwded the increased productive
poawer  of rock drills,; they were apparently oblivions
af the machines’ capacity to harm their operators. 1In
retrospect they stated: "The story of the drills
covers a gacd deal of the stoary both of our ouatput of
rock and o output of silizosis. "4

+

This chapter examines the introduction of rock
drille on the Witwatersrand and traces their histary
and use until 1899 in both the cutocrop and in the deep
level mines., In s doing the study shows the enormous
stale of miniﬁg [ty the Witwatersrand and the
accelerated pace of the sutput ot roclk.  The
development and production methods caused neightene.
dust levels with an accompanying ipcrease i1 the
incidence and prevalence of baoth chronic and

accelerated silicosis.

Three - factors account for the revenueg of
Witwatersrand mines: first, the girade of ore milled:
second, the price of goldy and finally, and most
significantly in this context, the gquantivy of ore
hoisted and milled.” The mineowners scoon realised that
they would have to work their mines an a very large

A

scale to make the low grade ore Dav. Consequently

mass  production became their target. Mass praduction
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was partly Ffacilitated by the introduction of rock

drills. BHut the minecwners alsa achieved their
abjective by their methods ot mopilising the
underground workforce. This chapter therefore

analyses the labowr-saving strategies and the

labour—intensive practices of the mineocwners, both of
which contributed to the cccurrence of the disease

which we are studying.

Mass production on the Witwatersrand gold +fields
is usually associated weth the perisd from 1902 o
1914, when most of the secend row of deep level mines
became fully aperaticonal. During this periwd the
minecwners did, indeed, intensify their efforts o
mags produce; they widely publicised their strategies
in wrder to procure their capital requirements. PBut
it is important to stress  that the foundations  and
structures of mass production had been sclidly laid
and built before the Anglo-Boer War beéan. Unless
thiz fact is grasped, the huge crude prevalence of
silicosis, which became manifest in 1901, will remain
incomprehensible. During the days of Fruger’'s
republic the “spesding up" of mine development and ore
praoduction  yenerated encormous dust densities which
provoked the occurrence in the underground  workforce,
and amongst white miners in particular, of this
slaw~daveloping lung disease in both its chrenic and

avcelerated forms.

The productive propensity of the industry was

measuwred by its tomnage, that is the amount of oare



it ) a9

daily broken, hzxisted and milled. It will be shown
that the use of rock drills in de ~lopment, in
particular, enabled the Witwatersro o mines to
generate their hugé tonnage, which brought them
war- ld—wide acclaim. We shall +first analyse the

mechanisation of development on the mines, which was
wae of the routes management took in order to achieve

mass production.

Management saw no practical need for using
pneumatic, o air-driven, powe: drills to mine the
soft Friable banket in the free milling zone. But
wnce  pyritic rock  had been struck, management
seriously considered the advantages of rock dritls.”
Towards the end of 188% the Jumpers Gold Mining
Cmpany pic weered their introduction 2N the
Witwatersrand, and soon afterwards the Robinscn  and
the Langlaagte Estates followed suit.® The initial
rock drill units were modest in size.  Each wunit
consisted of a small &ir compressor which ran one Lo
four drills and cost appraxsimately £3 563.9 Qnece thair
efficacy had heen proved, larger compressor plants
which could handle eight to twanty dirilling machines

were irvzd:alleci.1‘:J

Even so, between 1882 and 1892 machine drills
were imported on A very small scale, although most
producing mines installed mills duwing this per—i-:«d.11
By 1B9Z2 less than 10 per cent of apéraximately 140
registered companies owned rack drill plants. These

companies includied former producing mines, which  had



besn liquidated or had  temporarily stopped working
hecauz: of the slump, 25 well as mines which were

12
current producers.

Towards the end of 1892, after the systematic
exrloitation of the pyritic zone had begun, mechanised
drills became standard sguipment on developing and
praducing mines. By 1875 awer 20 per cent of warking

13 gome  of  tha

mines awngd ock drill plantss
compressors were large enough to run forty rock drills
at « time.l? Alsa, the number of coperational rock
dirills continued to grows forr the vears 18%96, 1897,

and 1898 the number of rock drills in  average annual

use was 1 013, 1 351 and 1 850.19

It should be suvessed that the extensive use of
rock drills not  result solely from the development,
fram 1892, of the Ffirst level deeps, as numarous
histerical accounts incorrecily c.m.u;uga:.-«z;1:.1‘S The
prasperity =f the cutcrop nines was equally Appendent

on them.

apart from their high capital costs, rock drills
ware expensive to maintain. Alsa, their working
costs, in  terms o° their power supply and their
consumption of'emplosives, were far higher than those
of  hand drills manned by black workars.!’/  But  the
extra development which rock drills accomplished both
affset their additional costs and promoted the

profitability of the mines.
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The minscwners viewed the need for the rapio
development of hoth the outerop and the desp lavel
mines in the= pyritic zone az being exceedingly
itmpor-tant, as development paved the way foirr the
excavation of the banket. Through development, that
is the driviﬁg of  horizontal and  vertical tunnels
through barren rock; the ore-bearing reefs were
exposed. The places at which the underground btunnels
exposed the pyritic reef were called the faces. The
faces were then drilled and dynamited:; and the next
stage of the cycle was hauwling the tons  of broken ore

o the mills,

Management on the Witwatersrand quickly learned
that develspment by hand labour did not supply
sufficient faces quickly encough for are production to
match the capacity of the buge mills. Therefore both
before and during production rock drillé were
extensively deployed on both the outcrop and the deep
level mines to expedite develaément. Their use in
development ensured that mocre and more ore-bearing
rock was laid open underaround so that It could be

speedily excavated and milled.

From 1872 until the outbreak —of the Anglo—Baer
War in 1899 the demands of the mills grew. In 1894
wver two thowsand stamps were continuously dropping.
In 1894 the crushing of more than 2 375 000 tons of
gald-bearing banket yiplded approgimatety tw> million

ounces of gold, which had an estimated value of
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£7 000 o000, 18 This single-—year production was
eguivalent wo one—third of the tatal autput af the
preceding six-year period, from 1887 to 1893.17 as a
golid prgducér in 1822 the Trénsvaal, aftter Australix,
the United States and Russia, was ranked fourth in tha
world.<? In 1894 the production From approximately
fifty mines raised the Transvaal to third place in the
wor-ld ranking and to first place in the following
year.21 in 1B95 the Witwatersrand, ss the world’'s top
gold producer, yielded one—fifth of the glaobe’s tatal

anmual cutput.22

The Witwatersrand did pnot atiain its primacy a5 a
producer solely because of it geography, nanely the
concentration of so many gald fields in & single
region, A less «bviows reason, but an equally
important one, Wwas managemant’'s institutizn of
pérticular mass~production technigques which caused
development and production on the Resf éa be more
rapid than in any other hard rock mining region.zs By
September 1892, on the eve of the Anglo—Roer War, the
6 000 werking stampg24 wf  seventy-eight producing
mines25 were, oh average, pounding approximately
28 000 tons of cre per u:!ay.z‘s Touwrists to Jokanmesburg
warae astounded by the noisiness of the stamps: and one
such visitar observed:

Beyond the town are the mines from which

there comes an increasing murmur, growing on

nearer approach too a daell roar, as of the

sea,q;he sound of the batteries crushing the
e, T

Minpeworkers would have digagreed with the tranquil
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connmtations of the writer’'s simile: even at night the
Yincessant roar® of the mills discowrbed the chEers.zg
Farr miners, .n garticular, the thundering stamps

epitmmised the "speeding up” effected oo the mines.

The daily milling in 18%2% of so manvy thausénds of
tons of banket depended, as we have seen. aon  the
development of encugh ¥faces For the sxeavation of
gold-bearing raock. Mansgement could not have achieved
this mzgnitude of producticon, since 1822, ia so short
a pericd, without the large scale deploymery af rack

drills in development.

T mez2t the demands of the mills the pace of
progduction was  also quickened., In fact, the average
tonnage excavated and hauled to the surface exceeded
by 16 ta 18 per cent the tonnage finally milled.2?
This was due to a proportion of the waste rock being
discarded in the ccost—saving surface procedure of
garting,. Hand sorting toeok place before crushing in

an attempt to provide the mills with only gmld-bearing

Management, fior many cost-related reasons,

preferred to use hand laboaw rather than machine

-
dirills in oare excavation, o stOping.°1

But during
1894, when there was a shortage of African workers for
manning the hand drills; management uszed rock drills
to supplement hand drills in the stopes in order to

-
52

maintain production levels.®>



Irrespective of the width of the reef stoning
was always intricate, as each stope had "an
individuality =f its own".>° But machine drills of the
12th century were unsuited to the complexities of the
nérrow reefs that predominated in  the Witwatersrand
mines.>% Alsm, when used in narrow stopes these rock
drills praved to be far more costly and hazardous than
hand drillﬁ.ZS Management therefore always insisted
that the substitution of rock drilis for hand drills
in the stapes was wnly A temporary expedient;36 and it
clung to this view until 1910.27  But througheut the
period before the Anglo—Boer War African hand-—-drill
labour always fell siwrt of the de&and;se sz obliging
management to increase the numbers of machine drills
in stoping. Indeed, in 1898 the State Mining Engineer
of the South African Republic stated in his annual

treport that machine drills had become the chief means

of stoping.39

This did not mean that hand drilling had been
discontinued entirely: at least 40 ner cent of stoping
was still doene by hand; particularly in cselected
Nariew reefs which had a bhigh gold content. 49
Therefore despite its additional coste and other
work-related disadvantages, by 1899 "speeding up" had
become the norm in production too.  As in development,
by 1900 producticm . by machines was also responsible
for provoking the wccurence of accelerated silicesis,
a feature which many medical histoerians tend tim

over ook o play dwn . 41



Many popular historiansg are alsc responsible  for
perpetuating fallacies concerning the Witwatersrand
gold mining industry. In romanticising the industry’s
pioneers, such histariaﬁs praise their foresightedness
irm mechanising the industry, but fail to mention the
adverse implications dinherent in  the aschanisation
process. Likewise, many official mining—-house
Mi.stories are simply public relaticns exercises.
Al though such suwrveys purport  to be based abjectively
on mining-house archival records, they do, in fact,
invariably suppress data which are inconsistent with
their writers’ predetermined view of the industry’s
upward and smaoth technical progressicn.42 They glass
over or ignore entirely, as do most popular histories,
one of the disfiguring histerical featuwres of the

industry - the mortality of mipers from silicosis.

In contrast, the autocbiographical and subjective
narrative of the industry by William Tayler, the
diamend and gaold mining piwneer, does not suffer from
this defect. In 1932, in reviewing the role of rock

drills in the growth of the Witwatersrand gold mining

industry, Taylor, the brother of cne of the early gold

mining house directors, James H. Taylar,43 axplained
beth their significance and malignance T the
industiv:

Sixty miles of the reef resotinded with the-
constant rat—-ta-tat of machine drills, and
the hard conglomerate ore melted, like ice
ir., .he spring, before the weapons which
science had brought into play against it.

Unbhappily the new methods at first exacted a
ghastly price in human sufferings and death
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firam  the spesding-up they brought. With

@ach rapid stroke of the machine—drill there

was throewn into the air an impalpabie

powder, largely consisting of infinitesimal

but sharp fraagments of silica. This dry

dust pervaded the mines, coated the walls of

the drives, the trucks and the woodwork,

colowred the faces and clothes of the

workers, and entered their lungs. It
produced a fell disease [among white miners)
tnown by the name of Miners’® Fhthisis or

Silicosis.

Tayloe- ‘s  identification of the occurrence of
silicngis has several important implications. In
brief, his chief arguments are: firsty rock drills
caused silicosis; second, by implicaticn the incidence
of the disepase was highest among rock drillers; third,
all stoping was donag by rock drills; and fourth, white
miners, rather than African migrant minzworkers,
contracted the illness. Tayloar's review of the growth
of the gold mining industry does not shirk detailing
the maorbid consequences of rock drill werk. But his
analysis of the rauses of the disease and the liable
intermediary instruments is hased on the
generalisations of contemperary commentators  during
the early vyears of the 20th century.43 As stereatypes,

Taylor’'s insights, therefore, have a pumber o

inherent fallacies.

Let us examing his first premise. Taylowr, like
many other analysts, blames jock dirills for producing
gilirosis. But dust; not the machines, causes the
disease. We wmust therefare avaid the pitfall of
transferring the liability for silicosis to reck
drills, so incorrectly promoting machines as disease
producers. I+ we are to understand why roack drills

became dust producerys we need to examine carefully the
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way they were opeaerated and the conditicons in  the

mining zones wherg they were handled.

In certain respects Tavior’'s second observation
is valid. He correctly shows that rock drillers wese
mcoy-e vulnerable to silicogis than other underground
workers., This was confirmed in 1937 by reliable
statistics based won incidence data which had been
tempiled gince the inauvwguwration  of the Mirers'
FPlhithisis Medical Ruwreau in 19146. Despite the
industry’s growing vigour, particularly after 1216, in
implementing impor-tant dust precaution measures, Lhe
1937 figures showed that 70 per cent of the current
silicotic victims had 2een machine drillers.?® RBut, as
this 1937 statistic also illustrates, nearly cone—~third
of the incidence of silicasis could pot be accounted
for- by the uge of rock drills. Additional Ffactors
must, therefore, be analysed to  explain why such a
relatively Jlarge proportion o f the 'undergraund
workforee, who had nat operated rock drills,

mevertheless contracted the disease.

Taylor ‘s third argument ithat machine drills were
exclusively used in stoping is incorrect Jar the
pericd before World War 1: his simile “and the hard
conglomerate dre malted, like ice in the spring”
containsg too much poetic licence. As we have sgen, by
the time of the outbreak of the Anglc—Eoer War machine
drills accounted forr appraostimately 8Q per cent of
stoping. After the war, and particularly between 1904

and 1910, +the ratic of machine-drilsed faces to
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hand—-drilled faces dropped: during this pericd at
ieast S0 per oent ta 40 per cent of stoping was gdone

by hand.?%7

Eetween 1?02 and 1912 the number of machine
drilis in use did, indeed, increase in absolute
terms. 8 But wherever it was practicable, ananem=nt
used hand drills in stoping.4q Apart from a brief
periad of scarcity of African contract labourers, from
1701 until 1904, which the iaotroduction of indentured
Chinese workers alleviated, From 1994 o 17214 there
was virtually no shartage of non-white mineworkers. o¢
They were avgilable in gsufficient numbers to wield the
less costly hand drills, which now replaced machine
drilis in wmany of ths stopes. Also, atter 1204
manageme ¢ deplayed hand drills in reserves which ig
had developed before the Anglo-Boer War, but had not
mined then, because of cost. Such reserves included
hoth reefs which were complex and narrcow and  those
which had excesdingly low grades.51 Al though hand
grills replaced machine drills in many stopes, during
the period 1905 to 19212 the number of rock dfills usead

in both production and develapment was sufficient to

sustain the high prevalence of accelerated siiicesis,

T promoite a better understanding cof the
weaknessaes in Taylor s arguments the organisation of
the workforce must be analysed. Buch analysis will
clarify the rale of machine drills as dust producers
and help explain why rock drillers engaged in

developmenlt were more2 prone to silicosis than their



counterparts in steping. It will alsa show that
additional categories of underground mineworkers and_
other kinds of miners, including hand stopers, alsa
contracted the dissase. By unravelling these

complexities we will be in a stronger positian to
assess objectively Tayloar's last propositaion. It

follawaed the conseEnsus of contemporary medical
opinion, which asserted that "the incidence oof
uncemplicated silicosis is very decidedly lower in the
native than in the European labour farce".sz Such a
medical view seems to be ipcomgruous., But its

apparent absurdity can be better understood if we
examine the origins, composition and deployment af the

wioprkforce on the Witwatersr. d gold fields.

When systematic mining was inaugurated on the
Witwatersrand, the deployment of labouwe-, as
cantemporaries gbseéved and as historians have singe
canfirmed, largely followed the precedenté ot  "deep
diamond mining” at Kimberley. 2 Many Kimberley mining
directars provided both the bulk of the initial
finance capital and the original management for the
gold mining industry. Following their successful
axperisnce &t Kimberley the Randlords applied to  the
goeld mines a labour system which  had already proved

affective.

This transfer of labaur patterns from the one
industry to the other was not an automatic decision
based on the coincidence of mutual capital and

aownership: enginear-ing and economic principles were



egually important in governing the industrialists’
choice. Eath the wnderground diamond mipes and the
guteroep and deep level gold mines were designed
according to univeral underground vein—-mining
practices. Therefore both at Kimberley and on the
Witwatersrand the mines had similar labeowr
reguirements. Also, in both these mining centres the
labour arvangements, which so closely resembled one
anather, were ecannmicaily shaped by the composition,
costs and availability of the labour rescources in

sautharn Africa.

By 1887 the ariginal alluvial diamond diggings,
gstablished during the eariy 1870s, at the four
timberley mines, had altered radically. Under the
monepaly of  the De Beers Consolidatad Mines they were
transformed into an underground mining  industry with
axpensive mechanised equipment.54 ‘Thie was noh &
sudden development. After alluvial quarrying had been
largely abandaned, there was a relatively longthy
transitional period: from 1875 to 1884 open deep~pit
mining predominated; and later, from 1884 +to 1887,
these open-pit mines co—existed with a small number oF

undergiround mines.

At Kimberley cne of the basic requirements for
both the deep pits and the wnderground mines was &
skilled labowr foyre. As South Africa had only a
small ool of artisans and a tiny complement of
prafessional miners, the diamond industrialists

offered high wages to attract skilled mineworkers from




overseas.o° Trained artisans were required to install,
aperaté and e .~vice the machinery; and the expertise
a+. professicnal miners was nesded Ffor the more
sophisticated develapment and production requirements
of the new forms of mining. Mast of  these skilled
minaworkers came from the United Kingdom. In contrast

to the artisans who came from all parts of Britain,

the miners ensigrated largely from Cornwall and
Cumberland, where tin and iron—are mining was
G4

declining.

Unlike the case of artisans, tie initial demand
foue  miners was small:  they were reqguired only as
timbermen to shore up the walls of the deep pits.57
The demand o miners increased during the early
1880s: gsome of the industrialists increased proaduction
in the deep pits; and +From 1884 others started to
construct more complex undeirground wmines. It must be
stressed that the increased demand for miners was
barely influenced by the application of techrology:
until the late 18%90¢s at Kimberley the mechanisation of
the mining processes themselves was minimal. Apnart
from a  handful of rock drills used Ffor driving
tunnels, both development and production in the
underground diamond mines were almosk entirely  labour

intensive.se

The money wages of the skilled minewcorkers, which
ranged from £56 to £8 per wsek, were substantially
higher than those paid in Britain. But because of the

high cost of living in Kimberley, in real terms these
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wages were barely sufficient for the subsistence of
married men.-? Alsa, the wages of shkilled white
wor-kers were markedly higher than those aof unskilled
African minewcrkers: in the late 1880s the wages of
racruited black labourers averaged between 18s. and

£1 10s. per wealk .59

1t could be argued plausibly that +the wage
disparities between white and black minewsrkers at the
Kimberley mines was the white minewarkers’™ possession
of  skills. Bult this was not consistently so, as  the
case of  the white cwverseers iliustrates. The
wversears, most of whom waere foreer claim holdars,&i
played an important role in production aé the quarries
and in the apen pits.62 Wrhen the nomerous diamond
claims became concentirated in  the hands of a few
owners who ptrsued capitalist methods of  production,
the former independert diggers were from economic
necessity abliged to become wage~earners;63 As the
vast majority of aiggers lJacked artisanal or mining
ekills, unskilled work on the mines was their onliy

alternative.é4

Eut they were not employed as unskilled
labourers. Instead, they were promoted to supervising
black labourers who performed the unskilled physical

work.&s

As emplwuvers, the diggers had been prepared to
perform unskilled physical tasks in the company of
thair black emplmyees.66 The white prospectors did not
regard the concept of unskilled physical work per se

as being distasteful. Rather, they viewed manual wark
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as being “degrading” cnly when they perfarmad it as
wage—earners. In this capecity they regarred their
standing as having been raduced to a level which  they
coensidered suitable only foo- non—-white people,  whom
they perceived as bBring biclogically and racially
inferior t3 themselves. Alzca, the unskilled wage
rates, customarily aid to non—-white labourers, did
not enable the: Former diggers o conform to
sagio—acmnomic  standards, which social convention i
South aAfrica  .aeld toe be aéprnpriaﬁe for whites. Buch
visws were rot peculiar to the diggers. Indeed, they
were shaped by, and so conformed to, the value systems

of aost cantemporary white Sounth Africans.®”

A tangled mesh of psychological and
socic-economic variables accounted for the prejudice
of white unskilled wage-earners towards executing
unskilled physical tasks in the same workplace and in
the c;mpany af unskilled non-whites.®® unhile the
gcancmic  competition of none-white workers was  an
undariiable thrzat 3 these white wowrkers, many of whom
were of low soccic—economic status, it was not the sole
reason for their prejudice. Displaced aggression and

personality needs carried equal weight in shaping

their prejudice, as did the need tn conform  to
existing social norms. 27 Censequently  former claim
hoilders - and later Afrikaners, who  had baep
dispusessed of their small farmbaldings - in adjusting

to their changed status from independent entrepreneurs

o unskilled wage—earners, clung tightly to customaiy
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white value systems which disdained the performance by
whites of menial wage-earning tasks. Eut the

pretensions of whites to superiow categories of work
and to stangards of 1living higher than those of
non-whites needed justificationy and -a simpliistic
version af Social Darwinism, which had becqme the
conventional wisdaem in the 19th century, praovided them

with a suitable rhetoric.

The icea that whites were different Ffrom and
socially and economically supericr to non—whites bhad
gradually taken root in Saouth Africa: the idea was
part of the legacy of the 17th century Calvinist
doctrines and of the Cape’'s relatively lengthy
experience as a slave-awning colony. After the middle
of the 19th century notions of white racial supremacy
were further boalstered by the pervasiveness and

influence =f Sxcial Darwinism, & socic—cultural theory

of evaxlution, with its 'ridar of biolagical
determinism. Its attachment to natural- laws,
assaciated with Darwin, gave itv a spurious
legitimacy. This enabled its contemporary -—  and
present~day7o - proponents to support class

stratification based on colocur and to justify racial
discrimination on the grounds that these inequalities

were scientifically determined.71

Also, the resart to Bacial Darwinist rhetoric by
the  diamzond mining magnatze - and later by the
frandlords — enabled tha industrizlists to justify the

dispairities in their employment and treatment of black



and white mineworkers. To a considerable degree they
were also able to serisfy the British Cedonial Office
that many of the explaitative practices inherent in
the cheap hlack labour system did not run countsy ti
the British state’'s avowed principles of duty and
trusteecship towards the African scoccieties under its
gc-vernance.72 This eccord  between the British
gavernment and the mining industrialists is Fiot
surprising: irconically, the ostensibly commendable
aims of the Colonial Office alsc had stropg social
Darwinist connotations thaf were used to justify the

-

British state‘s imperialist policies.’ =

Management, particularly on the jold mines,  had
many reasons  forr  preferring to employ cheap black
labour rather tham cheap white labouwr on the mines,
and these are discussed later. But had management
heen exuplicit about these reasans, it would probably
have harmed the industry’s image amongst‘many of iis
professed and potential suppar ters, including

sharehalders.74

Alsa, such frankness would have
further intensified the hostility of Tthe industry’'s
antagonists, including white mineworkers. Instead,
management placated public epinicn by resarting ta the

[
75 The remarks in

plausible theory aof Sacial Darwinisa.
1904 of Hennen Jennings, the Londsn—-based consulting
quineer of H. Eckstein and Company, illustrate the
ecothing  impact of this theory's rhetoric oan persons

af white descent:

Tre history of this country [the Transvaall,
as well as that of wothers where white and



black are thirown together, slearly proves
that the white is the super iar race
mentally, and that the lack should
recognicse it. In other words it- is the
natural attitude of the white wman to feel
his supericority, and relegate to the black
the lawer grade of manual work. ..

Thus, to woabtain the @maiimum  popula’ion,

intelligen:e and contentment, work among the

whites must be confined to zkilled
departments where bhrain tells, and the mere
musenlar work apportioned to races willing

to be considered inferior, and to wark

cheerfully for wages far belrr the scals

required by the white paopulai to  support
their families in the condition of affairs
vbtaining in this country.

Management on the diamond fielde did naot emplay
unskilled whites as manual labourasrs. Instead, it
promoted *them to be overseers. But these actions,
which appeared to be consistent with their professed
Social Darwinist views and so also with contemporary
white sacial norms, overshadowed the industrialists’
economic matives. One of the empleyers' ma Jjoir
problems was to minimise, if not to eliminate, diamond
thefts which led e profit Josses., A the
industrialists held whites, particularly {former claim
bolders, to be innately moer e trustwarthy than

blacks,’’

a notion =ntirely compatible with Scocial
Darwinist thinking, thay placed unskilled white
workers in charge of production in the quarries and in
the open pit5.78 In this capacity each white overseer
supervised approximately ten black manual labourers
who dug up the blue raock with picks and shavels.,’”
Qetenpsibly the overseers ensuwred that the black
labowrars performed  their weork., But this was not the
cversgars’ main  function. Rather, they acted as

pcelicemen guarding against diamonds being stolen. B9



fven though the jobs they supervised had ne skilled
content whatscocever, the overseers were paid a

81 narely approximately  two—thirds

semi-~skilled wage,
of  the earnings of skilled mineworkers. Clearly the
high earnings of skilled workmen from aVerseas
strengthened the established wage differences between

black and white wage—earners.B2

After management hsd modified its methods  of
proaduction, the redeployment of unskilled whites as
nominal semi-skilled oversesrs continued, but in
different kinds ot wor k in which racially
discriminating theories again reinforced economis
self-intarest. By the late 1870s many cpen-pit mines
were being worked at depths of 300 to 400 feet, B2
Therefore +to speed up and cheapen production,
customarily accomplished by labotinous pick and shovel
mathods, a few industrialists iptroduced drilling and
blasting techniques.84 As the cverseers lacked these
wkills, they could not supervise African hand
drillers. Instead, some overseers were redeployed as
supervisoars of Africans engaged in sgovelling and
ather ore-iemoval jwbs.aﬁ L.ike their previous tasks,
thesi: new .supervismry jobs alsa had no skilled
content. Even so, this reduced body of overseers
continued to be paild at semi~skilléd wage rates,
presumably because employers were reluctant to offend
comnon prejudice by emplaying whites at non-white

rates.
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The sighificance of the overseer arrangement
needs to be stressed because2 the supervisocry system
was transferred to the professiaonal miners, but n. .t to
the artisans. This scocurred first at Kimberley, with
the introduction of the techniques of ore drilling and
bhlasting in the ocpen pits and in the wnderground
mines, and later on the Witwatersrand, where miners
were required to supervise Sfricans who operated hand
and rack drills, But the pramotisn of miners to be
supervisowrs, ironically, jecpardised their claims to
evclusiveness as a skilled «lass of workers. Through
superviging drilling the skill coantent of the miner’'s
task was fragmented. As a consequence both his juob
clagsification and his skilled wage packet were
threatened by the encroachment of newly qualified
semi—-skilled black drillers whe commanded unshkilled
wages, Likewise, the Jjob security of the nominal
cemi-skilled overseers -~ they, like Ainers who
supervised band drills, were called gangers wn  the
gold mines -~ wasg alsny precarious awing to  the

competitive threat posed by the black workforce.

On the Witwatersrand both kinds of superviscors
war'e caught in & similar pincer-like movement, They
felt threatened by their industrialist employvers, wha
naturally wished to reduce their wages, and o the
mnther hand by the potential competition of lower—paid

Aftricans.

S



Clearly professional miners had an  identity of
interests with the unskilled coverseers o the diamond
mines and the unskilled gangsrs on  the gold fields,
cne which historians exploaring worker consciousness on
the South African mines have failed te identify. The
precarious job security of both these categories of
wnderground winite workers iz one of the reasons that
skilled miners collaborated with the overseers, and
not with 4the artisans, in forming a shert-lived trade
wnisn on the diamond  mines  in 1884.86 Afterwards on
the gold mines, when both these categories of workers
gharaed yet another danger, that oof contracting
silicosig, they once again joined forges - in .the

industrial-wide miners’ strike of 1907.87

The supervisory system was crucial to the
deplayment of the underground labouwe force of the
Witwatersrand axld mines. Rut as has | been
established, its crigins were on the Kimberley mines.
Its initiation was made possible chietly by the
compasition of the wirkforce. Ancther reason that
professional miners could bye promoted to be
supervisars hinged on the natuwre of mining in
underground vein mines, such as those that.existed in
Kimboerlay and N the Witwatersrand. A brief
descripticn of the general design of an underground
vein mine will further an understanding of the
essential featuwres of supervision., Also, once we have
a knowleadge of such a mine’'s layout, we will be able

e assess later why some underground tasks and sones
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had a greater liability $or silicosis thamn others.

On a mining property ong or two shafts were sunk
to intersect the ore at depth. In the case «f outcrop
mines inclinsed shafts followed the lode, whereas the
vertical shafts of the deep level mines were directed
at striking the «re on its underside.B® From the
shafts, at levels of approvimately 150 feet,
horizontal tunnels, called drives, were drilled and
blagted thraough barren rock te reach the mineral. The
cirives weare  then connected with wne another at
intervals af approximately 300 feet by yet another

group of underground passages called winzes.

Winzes can be likened fo underground shafts and,
likewise, twa of thair Ffupcticns were to prepare the
ground for excavation apd to provide ventilaticmn,B57
Winzes were vertical or inclined tunnels; and the are
was frequently mined on either side of them in an
Wpward wr  downward direction until the next level was
reached. '¢ Winzes could be dropped from the upper to
the loawer drives, a procedore called sinkings and when
they_wera elevated from the lower to the upper levels
they were termed “raises”. Ry blbcking out the mine in

these development operations the ore was exposed at

the face enabling it to be excavated.

Froducticn of the ore-bearing rock _then began.
The sites where the tunnels intersected the reef were
ralled the stopest and during stoping, the operation

used o cut steps o notches in the face, the

L



wre—bearing rock was released. This process  was
effected by boring holes with band tools or eachine
drills which were then blasted. ! Eut once praduction
had begun, develapment did not stop. Elocking out
conmtinuaed to lower and lower depths to facilitate as
many faces as possible being worked simultaneausly.qz
After steping, the broken cre was shovelled into
trucks — as late as 1948 dravght animals were also
cecasicnally used on the Witwatersrand gold mines”’< -
which conveyed it along the drives to the shafts, a

74 pn

procedure called tramming. reaching the shafis

the ore was shovelled o tipped into containers, or
bins, which were then hauled toe the sl.uf-f«su:(e.c"E in
brief, stoping and the removal =f the wre to  the

shafts comprised the production processes.

ghaft-sinking was probably the mosf taxing task
foom & miner as it required his all*round\ ability ana
ingenuity‘96 But after this stage in mine development
had bheen completed, the skilled miner still had to
display his prowess in  ather development procedures
and in stoping. Apart from performing unskilled
physical tasks, including tramming gnd shovelling in
the drives, winzes and stopes, he applied himself Lo
the semi-skilled manual jobs e drilling and
blasting. Also, he did mechanical semi-skilled tasks:
he ran the pumps: he Fitted water pipes; he 1aid the
plates for the tramming tirucks: and he timbered the
9?7

shafts, drives, winzes and stopes, By the {ime a

miner nhad mastered all these skills he could, indeed,
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be regarded as an expert or as & skilled minerj; and
most OVEINSEeAas matal miners, with sufficient

esperience, could lay claim to this title.

A5 the undergreoeund mine of De Beers at Kimberley
was based in 1887 on a design used for the mining of
haematite in Cumberland,?S the following
representation of iron-ot-e mining i Lancashire is
apt. James Coward describes the laborious process
through which be acquired his skills ags a minper and
also shows the complexities of his calling. In one
respect, however, the haematite miner's job differed
froum those of diamond and gezld miners. HRecause the
country rock in the British haematite mines was more
friable than the hard rock at Kimberley and the gold
mines,99 the iron=-oere miner was obliged to do far more
timberiné, as Coward notes:

I had to learn, in the Ffirst place, what
they call tramming in ihis countkry. ‘In the
0ld Ceountry it iz termed ’"bogeying"...When
they sege that he i guite efficient and a
robust young fellow, they take him out of
the boittom levels and put him in the upper
workings. When he goes to the upper

workings he is generally ocut aon shovelling,
and he has to $ill the cars up above and tip
them into the box for  the trammers below.
When he has no iren ore oo $i11, he has to
get hold of a pick, the same as his partner,
and he has to help to get some more iron ore
locse. I want you to understand that mining
in the 0l1d Country is altogether different
ten what it is in this cocuntry. It is ot
solid rock they have to deal with. TF wo
ara not careful you would be buwried in five
minutes, and have the whole concerp on  top
af youts You have o timber there every 18
inches: that is, there are side sticks, what
we term in Lancashire "two forks" and a
"head tree". When you have got your head
tree up, you have to lag it, and when you
have got sufficient ahbead for ancther set of
timhers, you must put it in. When you



strike water in thisg iron ore, it comes in
from all directions, not only fram the top,
but you must loaok tee the sides and lag, and
in many cases it will blow your botitom up by
the continual rise of the water coming outx

of the iron ore. There is none of  that
here. We have perfectly salid rock...Now I
would like to give & case, an instance in

rising C["raising™l in the O0Old Country. We
drive there, and perhaps we have 100, 200,
e 300 feset to rise right up from the
suwrface. We do it all there with pickwork
in leoase ground., We may coge across some
rock or  aclay or hard substance that we bhave
got to blast. I want vou Lo understand
these rises are 7 fest 6 inches or 8 feet by
4 feet & inches. We have continually
periodical rises. I the ground begins to
rum in on vou Lcollapsesl, you have o keep
your timbering clese, and all the time it
st be keplt close uwuntil you get it
timbaraed. 100

Al though drilling and blasting were twe
accomplishmants of a haematite miner, he seldom had to
use them in stoping, as Coward corrcborated. Eut thg
hardness of both the country rock and the lode in the
Cornish tin mines made  drilling and blasting a daily
necessity in proaduction as well as  in developaent,
These skills were acquired duriﬁg a lengthy, but
informal, periocd of trainikrg, as the follawing
description illustrates:

Thay start their training generally on the
surface, either in connection with the
machinery, o if on metalliferous mines they
start an the cdressirg +floors. They go from
the dressing floors  te tramming and
shovelling, and while they are wunderground
they start in their zpare time a little wark
for  the miner uwntil they are put on  as
helpers, Generally with hend labour a young
man is put on with an old miner. He learns
to use the mallet and probably dees 3 good
deal of the work with the hammer, and the
old man  tuwrns  the jumper, which is for
double~handed work, For single-handed work
we do the same thing. The voung man takes
the hammer and drill and he starts in the
Same Way.
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Bacause black mineworkers almest exclusively
performed hand driiling in South Africa, many
contemporaries and historians have tended to regard
this jeb as being unskilled, reguiring no mental
applicatiaon and with average physical demands.loz As a
consequence they have, perhaps unwittingly, caused the
skille required forr this task to be denigrated.
Al fred Jobn Bregory, the retired Medical Officer of
Health forr the Cape, was a perceptive doctor & who
refused to accept this sterectyped version oFf hand
drilling. In 1913 he argued:

You must remember that the werk of  the

underground bays, whatever may be said to

the contrary, is very hard, especially hand

drilling. One Bboy, having the knack, will

div the task of soring thirty-six inches with

ease, but +®a  the average boy, it is

exceedingly bhard labour. 1 have spent some

time wunderground, and have watched them

working. 1492
Cownish miners would certainly have endorsed ﬁfegmry‘s
contentisn concerniag the physically taxing demands of
hand drilling. But they would also have stressed its
skilled requirements, which the Cornubian proudly
noted in 1901 in its description of double—-handed
dirilling:

This requires long months of practice before

one can become adept...One man holds  the

steel drill and ancother strikes it with a

nine-pound sledge hammer, one—-eighth of a

turn being given between eatch blaw, a

mis—hit meaning sometimes a smashed finger

o a wrist; but the miners become such

adepts, despite the faint light at hand that

accidents are rare.

In single-handed drilling the miner directed a

peinted solid steel rod, the “borer" - kpown on the
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Witwatersrand as the "jumper" - at the face. He
struck it with & beavy hammer, withdrew it a shwt
distance ta free it from the broken chips, gave it a
slight twist so as to maintain the round shape of the
hele, and sontinued thege procedures uwntil he had
drilled the hole to its reguired depth in readiness
for blasting. 7To remove the chips of rock the wminer
threw water into the hole where it formed a sludge,
which he periodically remaved with a woaden stick. 199
The hand driller reqguired skilled co—ordination and
physical strength to strike with the one hand "many
thousands of deliberate and heavy blows” orr the end of
the bowrer, and simultanecusly with the othor bhand to

steady and twist it 106

Initially o the Witwatersrand, as in Cornwall,
management permittgd bath doub le—~banded - and
single~handed drilling amongst its BAfrican
workforce. 197 But as management raised the productive
output of its black undergrocund labowr complement,
single—handed drilling becawe the norm on  the gold
figlds. 178 Double—handed drilling in a single shift
produced a hole sixty tx sixty-six inches in depth.109
But in single—handed drilling each black labourer waé
regquired daily to bare a nole thirty—-six to ferty-two

inches in depth.110

Over and above the passession of dexterity and
the phvysical étrangth required for such ardusus manual
wark, performed 1in near darkness and in  cramped

conditiaons, hand drillers needed appropriate mental
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skills., This knowledge, which wass alse informaliy
acquired thrﬁugh exparience, manifested itself in the
expertise with which drillers placed the holes, the
direction in which they bored fhem and ir their
a=sessment of explosive quantitieén“i Overseas miners
considered this understanding so important  that they
would not allaw a2 voungster of eighteen or twenty “to
attempt tc put & hole in unless the slder men of the
party were 5.3r"a5'¢a)r|*t:“.11:2 When blasted, wnisdirecied
Moles could distort the shape of the stopes resulting
in ecostly alterations, including retimbering: even
wxse, they could cause rock falls with accompanying

loss of life.“3

Mowr were averseas novice miners allowed to do
blasting. They were required to have at 1least four
years' underground experience before being allowed to
assist with the axplosives.114 Blasting alsa required
the miner to apply his mental faculties to.this task:
ill—Ffired holes could cause costly damage or loss of
1ife through weakening the hanging wall. In  this
process  dynamite — cartridges, +furnished with a
detanator and a fuse, were thrust to the bottom af the
holes. After lighting the fuges Ffor  the many holes
which were simultansously blasted, the blasters
retreated speedily to escape the esplosion of the
charges which shattered the rock. The  acquisition of
these mental skills -~ ongs which African mine

115

labourers also gained at an early stage ~ was an

additional prerequisite for a driller—-cum—~blaster toa



be caonsidereaed an expert.

After rock drills had been introguced in the late
18605 in Cornwall, "it was only a short step to the
gond combination that is wminer and machine man®,116
This aaage was true for metal miners all over the
worid. 217 By the mid-19th century, Victoria  in
Australia and mining centres 1in Nufth America had been
aestablished for a sufticient length of time far the
institutien of traditional training methods.119 As
their insoduction became more widespread, in these
far—flung cairners 2f the globe both local and reoving
miners had little difficulty in learning to operate
the rock drills.!1? When rock drills were originally
introduced, they were provided with water jets to cool
the machines and %o preserve the boring edge of the
cutting teol.!29 put as  management and  miners
eonsidered the provision and use of water jets to  be
costly and time—-consuming, hasing was  abandened
wot-ld-wide, and dater was used as wetting cnly forr

sludging.121

The rock drills of the 192th century were® made of
smlid steel and were fitted wown a cradle. The end of
the piston, which projected beyond the end of the
machineg, was enlarged into a “chuck" in which a solid
gsteel drill, or Jjumper, was inserted and clampe-t.
Activated by compressed air the rock drills worlied on
a reciprocating principle: the pigston rod of the
macanine drove the jumper against the face of the rock

with great force and speed, rotating it between
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bicws. As the machines, which weighed 200 to 500G lbs,
wrrre extra2mely heavy, twoe men were reguired to rig
them; emeller machines at a weight oFf i79% 1lbs, which
werg later designed for stoping, were only a tritle

less' cumbersaome.

Twa men  alse had to operate the smaller rock
drillss one controlled the air supply and regulated
the movement sf the drilli and the other changed the
jumpers at regular intervals. Drill-changing was a
labarjous and tedious operaticn. The bluntead  jumper
had first to be loosened and removed before it ceuld
be replaced by its successor, which in turn  bad to be
tightly fastened into the chuck. Despite the time
taken to rig, shift and adjust the machines, and the
freguent and lengthy intervals which changing the
Jumpers made nececsary, a single machineg manned by two
operators could drill four holes gach six feet deep in
a single shift. Such hales, which were déeper and of
gireater diameter than band-drilled holes, required

. <,
mce e axp1051ves.1“2

Even =108 the labour-saving
capacity of the rack drill, particularly in
development, outweighed its capital, maiptenance and

working casts. 129

The ability ta cperate a rock drill fortified the
skilled miner’'s stare of accomplishments. As a hand
driller, the all-raund miner already possessed the
requisite k. swledge for positioning and directing the
hales {for the rock drill. Therefore he needed only a

shaet pericad of training as a chuckman to eguip
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himgelf with the mechanical skills necessary to  take

Molet of the drill handle.i?? With this additicnal

expartise he met all the requirements necessary to.

qualify as a skilled miner accocrding to management’s
def: . ., of the term: “€ne who can de any pract:cal
wor-k gemanded from the cocllar of the shaft to the

bottom, ©129

Practical all-roungd miners werg noat, however,
required at Kimberley. Instead, the overseas miners
usad anly wne of  their nuserous accomplishments in a
specialised capacity. When the jobhs of skillied
artisans are similarly fragmented, it ig vzually  the
result of advances in technology. The intraduction of
improved mechamical appliances occurred 1in pumerous
19th century — and 20th ceptury - crafts and trades.
In the printing trade, for instance, the bandicraft
skills which the compositor laburicusly acquired were
not needed for operating - the late 19th  century
mechanigsed linotvee, A wirker with a bri=sf period of
specific training Lould cperate it. The assignment of
the linotype to semi-skilled printers diluted the
compogitor s monopaly of skills and so rendered part

of his craft redundant.126

At Kimberlev the jobs of professicnal miners were
fragmented, bulb in quite a different way. The miner’'s
job was not  fragmented, or deskilled, as tie process
is ofien less precisely referred o, by the
introducticn of labour-saving machines. Instead, this

process occurred through management’s employment of



low-paid black labouwrers who were, in practice, hﬁman
machines. Althounh many of the Africans’ jobs were,
indeed, semi—-skilled, the African minewarkers
continued to be paid at unskilled wage rates, which
they were prepared to accept, given their lack of

alternatives.

A1l the overseas miners were classified as
skilled mineworkers. BHut by segmenting underground
worrk inte distinctive catepories, manpagement on  the
diamond minas used only one o twe of  the miner’s
ali-round skills at a time. Consequently miners
almast axtlusively perfarmed discrete +obs as
semi—-shilled operators. As  wage—earners, who worked
continuwasusly wundergroundg ;they. were callectively
referred to as miners.}®/ But their designatinns as
developers, stopers, stope-~timberers, plate layers,
pump minders, and pipe fitters mare specifically
accorded with their tasks.12B Like the artisans who
worked at the margins of the open pite or on the
swrface of the underground mines, a tiny category of
miners were assisted by two or three unskilled black
helpers. This greap of miners, known as the
specialist pitmen, included timbermen, plate layers,
pump minders and pipe fitters, 127 Like the skilled
artisans, the specialist pitmen were not supervisors
in the same sense as developers and stopers clearly

W e .

As  supervisars, most mingrs were in charge of

gangs of twenty +to thirty blark woe-kers in shatt



sinking, driving, winzing and ﬁtoping.130 Besides
handling personally th2 explesives and lighting the
fuses,iSl the all-round miners were called upan to yse
thair knowledge of boeing and BbBlasting in only wne
other way: they demonstrated the position and
direction wmf the holes which their black charges
drilled. "fur duty is to read rocks and split them;”
was the sage cocament in 1902 of a supervisor, or
ganger, o the gold mineg.132 When miners at Kimberley
were employved under contract they supervissd their own
cre removal. 93 But miners en day ‘s pay were nuot
responsible  for these unskilled tasks. Tramming and
shovelling were entrusted to the averseers who, as we
have seen, received semi-skilled wages, which were
approximately one—third ..ss than those cf the
professional miners. The ovarseers, like the
minerg-cum—supervisors, were in  charge of gangs of

black wwkers of similar si:e.134

The gangs of Africaen minewarkers constituted a
large portion of the total black workforce, which

consisted mainly of migrant labourers who warked for

relatively sho-t contract periads.lzs Migrant labewwr

was not new in  African societies.}3®  Mor was it
determined solely by. the industrialigation of the
diamond mines. Long before diamonds nad been

discovered in the 1870s at kKimberley, Africans {;am
virtuaily all the societies south of the Zambezi had,
as migrant workers, been offering their labour to

white employers in the South African colaonies and



