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1. 842 son from an stratified random sample of current employees in the Quebec asbestos 

mining industry wore studied radiologically and by lung function lesta 
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2 Wen with definite but early radiological evidence of asbestosis showed reduction in lung __ 

â�� volume and expiratory air flow and of gas diffusisa 
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3. There was a close correlation between profusion of small irregular radiological opa- 

â��_â�� cities and degree of functional impairment The group with minimal radiological chan- 
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â��. ges showed highly significant differences from the normal group 
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â��â�� 4. Diffuse pleural thickening alone or with accompanying parenchymal changes was asso- 
â�� ciated with definite loss of function specially of expiratory flow rates 
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ent The relationship between chest ray changes and pulmonary function was incle incle at 
examined in an age stratified random sample of 1.069 mˆ‡n currently employed 7 
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ns 
radiological radiological disease prade parenchymal disenso 

| 

the progicas of radiological disease 
For any given prade of parenchymal disenso 

in the asbestos industry of Lastern Quebec In 
workers whose trays trays 

showed as yet 

na evidence whatever of parenchymal diseas˜� vital capacity 
VC and forced 

vital capacity 1VC may have been slightly reduced while in 

the presence 
of 

definite minimal changes 

in 

the pulmonary pulmonary 

parenchyma these were 
definite though minimal ray changes in the pulmonary parenchyma addition VC definite though 

significant reduction In addition VC 

and exercise minute ventikrien appeared to be the most sensitive indicators of 

impaired pleural thickening 
/ 

calsifi 
function was somewhat more impaired when pleural thickening and calsifi calsifi 

. 
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| tation was present This study suggests that the simple measurement of VC we 

or PVC should therefore be of value in the periodic health examination of the 

bertus worker 
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70 
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Lung function tests were carried out on en 

stratified random sample of 1,015 Quebec 

asbestos workers whose dust exposure had been 

estimated from their work history and available 

dust levels in the industry In nonsmokers sev 

eral function tests distinguished the lower two 

dusi exposure groups These were inspiratory 

WIL 

capacity forced vital capacity and forced expira- 

tory volume in 0.75 second and in 1.0 second 

In smokers the same tests were somewhat less 

sensitive Any of the tests mentioned sppear to 

be suitable for health surveillance of asbestos- 

exposed workers whatever their smoking habits 
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Becklake Margaret .: 

Assessment of methods used in the studies of the biological 
effects of asbestos - C. Lung function . 

Paper No. 6 Conference on Biological Effects of Asbestos 
Lyon October 2-5 1972 

SUMMARY 
=â��â��eeee 

The biological effects of asbestos exposure on lung function 

may be measured by a variety of techniques depending on the 
purpose 

for which the measurements are to be made 

If the purpose is to study an asbestos population 
with a view to defining whether or not a 

health hazard exists measu- 
rements of VC or IC alone or together with RV and of Dco SB 

Transfer Factor are appropriate 
If 

the purpose is surveillance VC IC or FVC appear 
to be the most satisfactory measurements though it is likely and 
remains to be tested that measurements reflecting the state of the 
small airways will be most sensitive to the earliest effects of 

__ 

asbestos dust exposure 

| 

If the purpose is descriptive i.e. to document the patho- 
physiological changes which characterize asbestosis in its various 

stages any or all of the many available tests for the study of 

overall or regional lung function may be used 

If the purpose is to evaluate the effect of pulmonary 

malfunction due to asbestos exposure on the overall function of the 

individual a detailed study of adaptation to progressively increasing 
exercise loads is called for 

´« 

: 
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70 tumeurs malignes du poumon COMPLETE TEXTS IN FRENCH & ENGLISH 

81 Can J. of Public Health 62 

395-402 
Sept 1971 

39 
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Summary and conclusions 

In a series of 67 autopsy and pathological dia- 

gnoses of malignant mesotheliomas of the pleura and peritoneum we 

were able to demonstrate agreement with the certified cause of death {ITH in 10 cases 14.72 In 26 mesothelioma was reported as benign or 

even if stated correctly coded as another tumour In 31 the real 
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e, diagnosis and the official cause of death were in disagreement ; 
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GIBBS G.W Comments on standard international methods for 
evaluation of asbestos dust exposure 

Pernis B. and Pelnar .: 

Transcript of the Meeting of the Committee 
and International Colloquium on Asbestosis 
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Gibbs G.W. & Du Toit R.S.J 

Environmental data in mining 

Paper No 21 Conference on Biological Effects of Asbestos Lyon October 2-5 1972 

SUMMARY 

not provided by authors 

The mining and milling environments are probably the only 
ones where the effects of the various asbestos fibre types may 

be studied separately although exposure is often to other 
materials as well Comparisons are made between the mining 

and milling environments of asbestos producers throughout the 
world and the current states of dust measurements and dust 

control are described 
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Past and present features or ˆfine Quebec cnryso 
--- tile mining and milling environment and methods .-- 

81 used to establish Indices of exposure for epidemio- 81 
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logical studies are described Environmental dust 43 43 ee ssuem= concentrations used for calcuation of dust exposure 53 Indices were derived mainly from systematic midgel 
impinger samples laken since 1948 and from field 

VA surveys made in 1966 using impinger and a vari- 7 
ety of other techniques Though dust levels within the Industry fluctuated widely there was a steady 

4 
fall from an average of approximately 75 million 
particles per cubic foot MPCF in 1948 to less 

va 
than 10 MPCF in 1988. Considerable variation in VA - the fiber content of airborne dust in this industry 
suggests that any safety standard should probably 
take 

account 

of fibrous and nonlibrous componenit 
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Epidemiological studies of Quebec 

81 chrysotile miners and millers have related 
various indices of health to dust expo 

sure as measured with the midget im 

pinger The interpretation of these rela 
Honships in terms of liber necessitates 

the conversion of midgel impinger par- â�� 
ticle + fiber counts to membrane filter . 

liber equivalents An Investigation In 

which 87 side midget impinger- 
membrane filter samples were taken at 

five mines and mills showed that the cor / 
relation was poor and no single canver a 

eee sion factor was justified Until more de- 

tailed information on the relationships 
belween midget impinger and membrane 

et â�� filter counts can be obtained obtained it is recom- 

mended that safely slˆ⁄ndards at least in 
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disease or defnitive changes in aller measurements of lung function The findings suggest that 

exposure to asbestos dust is another cause of obstructive disease of small airways 
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lung function 

76 
Amer Review of Respiratory Disease 

81 104 4 525-535 Oct. 1971 

} In an attempt to define the early effects of asbestos exposure on lung function detailed studies in- 
´¡ cluding tests of pulmonary mechanics were made on 24 workers who had normal chest radiographs 

but whose exposure to asbestos ranged from 6 months to 24 years The 13 men with greater ex- 
_â��â��â��â��â��â��~ posure showed on the average a significant 30 per cent increase in the static recoil of the lung 

. 

when compared with the 11 men with the lesser exposure In addition they had smaller vital ca- 

pacities evidence of greater regional inhomogeneities of venulation and larger maximal mid- 
â��Teâ��â��â��â��~_ 

expiratory flows changes in keeping with the presence of a restrictive type of lung disease By 
wo contrast at any given transpulmonary pressure peak flow was less in most of the men in the more 

. 

exposed group indicating an increased upstream resistance This suggests that the changes respon 
sible for the increased elastic recoil had a peribronchiolar rather than an alveolar location in â��â��â��â��â��â��_____â�� 

keeping with what what has been shown in laboratory animals The changes in pulmonary mechanica 
aa 

~~ 

were considered to be early because they occurred in men who had no radiographic evidence of 
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| A progress Report to Employers 

and 

36 | Employees the Quebec Asbestos 
38 | Mining Industry 

. 43 McGill Reporter 2 24 p 18 10 April 1970 

_ .60 _ 

â�� -â��- 

81 

â�� rhe son > ade if, DOCUMENT DOCUMENT KUMBLR ieae |, Sd pe 

DATE INDEXIU OT EDITED BY 
DOCUMENT NO 

/ PAGE OF 3497 

Bara Fournier 
LOCATION 

* McDonald J.C Becklake Margaret Fournier 
Gisˆ¤le 

KEY CODE KEY WORD OR CHARACTERISTIC Rossiter C. SOPE NOTES 

2 
| Respiratory symptoms in chrysotile 
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TI asbestos mine and mill workers in Quebec 

60 PUBLISHED Arch Environ Health 

70 
24 5 358-363 May 1972 

A standard questionnaire was administered to an stratified random sample 

- of 1015 current male employees in the Quebec asbestos mines and mills Ine 

prevalence of bronchitis defined 
as persistent cough and phlegm was related 

most closely to age and smoking habits but in smokers and light sholers 

- also to dust exposure Breathlessness on exercise was related to age and 

´« 

dust exposure but not to smoking 
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38 | Of 11,788 persons born between 1991 and 1920 
43 employed in the Quebec asbestos mining indus- 

60 try 88.4 were traced Of these 2,457 23.6 

70 a 
had died Exposure indexes for each worker were 
calculated from job dust levels and duration of 

81 employment The overall mortality was lower than 
â��Tâ��eâ��â��meannerens expected for the population of Quebec but in 

the highest dust category comprising % of the 
cohort the standardized rate was 20 higher 

~~ 
â��"Fâ��â��â��"_ 

than in the other groups Respiratory cardiovas- 
eee | cular and malignant disease in equal proportions 

accounted for the excess There were 101 deaths ’ = 

from respiratory cancer including three from ma- at _â��â��â��â�� I lignant mesothelioma an estimated excess of | 
-___. about 15 deaths The difference in rates for re- 

{ 
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| Nene mmâ��nrnnee minimally minimally exposed was hvefold and though per- 
â��â�� â�� haps exaggerated was apparently determined by i 
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MeDonald J.C 

Cancer in chrysotile mines and mills 

Paper 29 Conference on Biological Effects of Asbestos Lyon October 2-5 2-5 1972 

SUMMARY 

Evidence for a link between malignant disease and occupational 

exposure in the 
chrysotile producing industry is not strong This despite 

the fact that men dying now were exposed for many years to much higher dust 

concentrations than prevail today More results would of course be useful 
and no doubt research methods can be improved nevertheless the investigation 
of chrysotile miners and millers has been on a larger scale than that of 
other asbestos 

workers and generally with much more information on levels 
of exposure The results appear to show that 

there is modest increase in 
respiratory and probably intestinal cancer in this industry most 
serious in those who have been heavily exposed over long periods This 

hazard would 
probably not be detectable at exposure levels below about 

200 Amppcf ie 40 years at appef The fibre equivalent for this 

figure has not been established but Quebec data indicate that it may be in the 

neighbourhood of 10 fibres per ml 

The link with malignant mesothelioma is also weak and there is no 
evidence of an association with peritoneal tumours Chrysotile 

tumours are too few to permit any firm conclusion on response The 

fact that there have been ences in Canada after occupational and domestic 

but not purely 
neighbourhood exposure suggests that low duct levels 

-_ 
7 prevailing in mining communities have not been sufficient to cause the 

â�� 

discuse 
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Mortality | Mortality the chrysotile producing 
36 industry of Quebec A progress report 

38 
_ Lecture_ Internat Conference on 

43 _ Pocumoconiosis Sept. 1971 in Bucharest Bucharest Bucharest Bucharest , 

| { | 
60 232-237 in Proceedings 

~_ 

mines and mills for one month or more a cohort of 11.111 

have been used to calculate indices of exposure for 
each 

coniosis 

other conditions of asbestos exposure 
will be discussed 70 

From the records of all persons ever employed in the Quebec asbestos 

11.111 men and 

468 women born 1891-1920 
was defined and is being kept under close 

review Environmental dust counts 
and detailed occupational histories 

the end of 1969 3.228 28 per cent were 
known to have died 125 from 

lung cancer & from malignant mesothelioma and 32 from pneumo 

F 

Total mortality continues to be lower 
than expected from the ventral 

population except in 
small proportion proportion heavily exposed to dust Pul 

mon, fibrosis and respiratory malignancies 
are main cause of this 

L 

excess which seems directly related to 
the indices of exposure The im- 

plications of these findings and their relation to those observed under 

employee At 

a ee 1787778 
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KEY CODE KEY WORD OR CHARacteristic Grainger T.R. Siemiatyckiejts ; 

Dust Cremer G.K. & McDonald J.C 

â�� ... exposure and radiographic appeareances 
12 in asbestos workers 

: 

= 

30 Lecture Internat Congress Occup Health 
31 

Tokyo Sept. Proceedings 1971 205-206 

70 

81 
b 

virtually absent elsewhere 

In the Quebec producing industry dust measurements and annual 

chest radiographs of employees are available for many years The estimated 

exposure for each of 15,000 workers has been related to changes seen in their 
Js 

radiographs using the Cincinnati classification There is a clear relation 

ome 

between exposure and the profusion of irregular small opacities The degree 
a] and distribution of pleural thickening are also associated with exposure Calcified 

ween pleural plaques are linked with employment in one particular area but are 
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12 Radiographic chrysotile McDonald J.C. 
12 

changes chrysotile , 

30 
asbestos mine and mill workers of Quebec 

31 
â�� 

3/14 
PUBLISHED : 

Archiv Environ 3/14 

60 

PUBLISHED IN Archiv Environ Health 389-40 

70 
. 

: 

June 19 

B1 
Radiographic changes in 13,021 employees 

| 
a 

" were assessed in 6.529 men aged 35 to 65. The 
| 

O prevalence of rounded small opacities category 
: 

1/0 or more rose with increasing dust exposure 
| 

Wa 3 from 0.5 to 3.4 that of regular smˆ¡ll opa- 

cities category 1/0 or more from 2.2 to = 

17.0 and that of pleural thickening grade 1 

or more from 1.4 to 12.3 Small opacities 
or 

pleural changes were seen in 17 of men 
but 

3.2 had both At present dust exposure levels 

much lower rates can be expected The preva- 

lence of radiologic changes was higher in 
the 

Thetford Mines area than in the Asbestos area 

This was shown by pleural changes more than 

parenchymal changes and the differance was 

extreme with pleural calcification which 
was ª�� 

in Thetford Mines but virtually 
absent 

In Asbestos 

Book I 
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2 Evaluation of asbestos exposure the 

Working Environment 
76 Industrial Medicine & Surgery 41 1 

28-30 January 1972 

SUMMARY A working group of Committee 
on 

Asbestosis presents its international 

agreement on standard methods 

Environment in Environment 
8 71-73 1971 
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12 Cincinnati classification of 

69 
radiographic appearances of pneumo- 

76 coniosis 

Lecture XVI Internat Congress Occup 

____| Health Tokyo Sept. 
1969 

pp 179-181 Proceedings 1971 
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re it 
Bollig H. Bristol L. J. Cartier P. Clarke W. G. Felson B. 

ro Gilson J. C. Grainger T. R. Jacobson G. Kivuoloto R. Mc- 

â��_â��_â�� te Donald J. C. Pendergrass E. P. Rossiter C. E. Selikof 
1. J. & 

Cremer G. K. McGill University Montreal Canada 

Three interested international group have 
extended the ILO 1958 Classifie 

cation by differentiating between the 
small rounded opacities frequently seen in 

ro 

mineral pneunwconiosis and the small inegular opacities 
seen in asbestosis and 

some other pneumoconiosis The other main extension is the grading hy 

reference to standard films of pleural changes The practicability has been 

T 

confirmed in 42,000 readings of over 15,000 radiographs from the Qucher 

asbestos industry Twelve readers from six countries have 
also tested the classitis 

cation on 100 radiographs Inter- and observer variabilities are simulat 

to those in trials using the ILO Classikuution Classikuution : 
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Project No. 2 - 

Epidemiological study of primary malignant 

tumours of the pleura and peritoneˆ„m in Canada 

All cases of primary malignant tumours of the pleura and peritoneum 
that occurred in Canada since 1960 to be registered and two 

matching control series to be found one series comprising 

patients with secondary malignant disease of the lung 
Relative importance of previous exposures to 1 asbestos at 

home and at work ) other environmental carcinogen 
3 tobacco smoke to be investigated in the epidemiology of 

mesothelioma 

Cost 6,940 

Dr. J.C. McDonald M.D. 
Department of Epidemiology and Health 
McGill University 
Montreal 
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00757 



DATI 
a 

UULUVIAI Jov 
nd 

A, 3824 

à‰£à…� 
à‰�à‰ƒà…� 

Fit Alison ITATION 
â�� 

McDonald Alison D. Magner Desmond & Eyssen Gail 

KEY CODE KEY WORD OR CHARACTERISTIC SCOPE NOTES NOTES 
38 Primary malignant mesothelial tumors in Canada 1960-1968 
70 

A pathologic review by the mesothelioma panel of the 
73 Canadian Tumor Reference Centre 
81 
| Cancer 31 4 869-876 April 1973 

Six pathologists reviewed 119 of 105 cases reported as primary malignant meso 
Chelial tumors between 1960 and 1968 in a Canadian national survey Based 
on histologic observations only the panel was in favor of the diagnosis in 50 ’ 

OF 

uncertain in 1966 and against in 36 This distribution was similar for 

pleural and peritoneal tintors In males the diagnosis was favored more often 
than in females compared to 26 Clinical and additional pathologic information 

compared 
apinion 

pathologic 
pathologic ! information changed the pathologists apinion little A mendier of the UK 

â��â��â��â��â��_ Mesothelioma Panel who reviewed 14 of the 119 cases recorded essentialls simi- 
lar opinions Subsequently a further 21 cases were registered between 1968 and 
1970 and reviewed pathologically The 99 cases in all in which the panel 

â��_ 

favored the diagnosis of malignant mesothelioma had been exposed to 25- 

bulbs slightly more frequently than the rest Twelve of 20 1698 tumors 

classified histologically as mixed were associated with asbestos exposure com- 

pared with 8 of 73 % classified as epithelial or mesenchymal 
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SCOPE NOTES 
38 | Epidemiologic surveillance of mesothelioma 
70 

in Canada 

73 Cdn Med Ass’n J. 109 5 359-362 1,1973 
0 

1 
_ 

Summary The number of tatal malignant mesotheliomas 

60 was ascertained for the period 1960-70 by contacting 

61 
all pathologists in Canada The annual incidence was 

steady between 1966 and 1970 at 1.4 per mittion population 

63 
1 

Of 71 cases registered in 1968-70 and not previously 

81 81 reported 66 were preural 24 peritoneal and the 

â��waee ee] remainder in both sites 45 of tumours were in 
. 

women The diagnosis of mesothelioma was approved 
] 

by the Canadian Mesothelioma Panct in 597. Sixty 
meee 

´«6 cases were successfully investigated epidemiologically 
â�� 

A history of definite or probable occupational asbestos 

exposure was found in 30 of male cases compared with 
amt 

11 of controls but in none of the female cases or 

â��â��â�� anf controls However anyong cases four women and one 

man had had domestic exposure to dusty clothing [~ 
1 

of an asbestos worker Most of the excess occupational 
. 

exposure was in the manufacture of asbestos products i 

_ 

or insulation and little in mining or milling No case 
â��]~ 

other than those occupationally or domestically exposed 
em 

nt had lived within 20 miles of asbestos mines or mills 
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__| histologic type and asbestos exposure 
__New_England__J New __New_England__J J. Med_ , 570-571 
73 Sept. 14/72 
60 | Also published L.Annals the 

_61 _|_ Royal College of Physicians and 

63 Surgeons of Canada 6p 58 1973 
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0 Epidemiology of primary malignant 
mesothelial tumours in Canada 

38 Lecture at International Conference 

36 on Pneumoconiosis Johannesburg S.˜�. 

60 April 23 - 

May 2 1969 

61 

62 Summary of Results An association 
63 

occupational 

63 only 
Almost 

70 of 

1 found with lessor 
asbestos 

domestic 

amd main 

cases of 

occupational exposure to 
only 20 of male cases and 

Almost all the excess was in the manufacture 
asbestos rather than in mining or milling 

asbestos 

exposures 

control groups were almost 

primary lung cancer 

asbestos was clearly 
and one female case had 

lessor degrees of occupational exposure 
mining areas but there was a small excess 

with definite or probable 

demonstrated but 

any such contact 
manufacture and industrial 
milling 

residence 

excess of possible 
The smoking histories in the mesothelial ..-: 

identical and unlike those for 

PUBLISHED . !! Concer 26 ) 914-019 -_ 914-019 October 1972 
PROMENET.65 PROMENET.65 PROMENET.65 Internat Conf Pneumoconiosis 197-203 
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Project No. 3 - Chemical and mineralogical studies of 

chrysotile asbestos with particular 

reference to oils and waxes 

Samples of rock and dust to be collected in a carefully 

controlled manner pulverized and extracted with organic 

solvents The extracts to be examined for polycylic hydro- 

carbons and other chemical constituents The aim is to 

investigate their presence prior to any processing of 
the 

rock 

Cost $ 17,750 

Dr. J.C. McDonald M.D. & 

Dr. G.W. Gibbs Ph.D. 

Department of Epidemiology and Health 
McGill University 
Montreal 
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43 Contaminating organic material in some 

81 asbestos material their 
â��_**__| The British Cancer 358-362 material material polythene polythene 

82 1969 organic 358-362 6 organic organic material some 
products 

products weakly 
organic made products weakly constituents 

. organic these is constituents 

_ contains bags 
also 

these asbestos constituents 
contains in but asbestos constituents 

contains 
Some 

of asbestos asbestos discussed 
constituents 

asbestos polythene polythene Some from some discussed 
discussed 

asbestos been polythene extracted extracted products are discussed 

5 

constituents constituents constituents asbestos extracted extracted products 
are 

shows 

constituents material oxidation finding 

that the constituents contact material material 
presented when the organic organic implications 

presented contamination only make organic the implications 

presented contamination only make organic organic implications 

contamination they whether 
- 

contamination contamination contamination known 
that whether 

Evidence comprises known however the 
contamination Evidence Evidence comprises comprises is however 

: contamination comprises formed It know but 
: 

arises contamination identified 
know 

carcinogenic 
Summary 

contamination products identified not carcinogenic 
Summary contamination identified carcinogenic 
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The 
contamination oxidation identified identified carcinogenic 
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â�� Storage of Asbestos Polyethylene 
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43 _{ McGill Dept. Epidemiology & Hith 
Ref.Letter to Dr. G.W.W. July 1968 

Hith 

â�� ne Published in Amer Ind J. 

â��_.... - 30 458-404 Sept. Oct. 1969 

eee ee 

â�« Samples of milled Canadian chrysatile asbestos collected and stored in poly 

ethylene bags were found on extraction with benzene to yield 
aˆflls in sulisantially sulisantially 

greater quantity and with at least one different constitucat from those collected and 

esas eee oy stared in glass jars The constituent isolated from the asbestos collerted in cert 

polyethylene polyethylene bazy is yellow and shows a strong absorpˆ›ˆ›nu hund at 421 
ma Extracts 

â�� 

wom sane on 

coutin this 
is 

of chylene bygs do not coutin this coupeunit but the compound 
is formed ou 
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´° sme . the introduction of ashesins into the lag The relevance to sample collection for 

subsequent organic analysis analysis and to animal experiments for tests of earrinogenic activity - 

of samples of asbestus asbestus and other substances is discussest 
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0 Qualitative aspects dust exposure 
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in the Quebec asbestos mining and milling 
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industry 

6 += 3rd Symposium on Inhaled Particles ; BaQ.H.S. London Sept. 1970 
8 

Proceedings published 1971 pp 783-799 
43 

~ 

60 

81 
: 

56 

- ABSTRACT - Recent epidemiological studies of workers employed in the Quebec asbestos mining and milling 
industry have described relationships between dust exposure and indices of health The quality as well 
as the quantity of dust to which workers are exposed varies within and between mining operations Toss 

- report describes some of these qualitative factors with particular reference to ergonic constituents 
trace metals dust mineralogy and radioactivity Levels of sirborne polycyclic aromatic aromatic hydrocarbons in mills 

, 
and levels of radon daughters in underground wines are both considered too low to play any 

â�� significant role in the lung cancer mortality in this industry The trace metal content of ceil ceil 

found to 

fibre varies between mines and airborne trace metal concentrations in three mills investigated vere 
exceed levels reported for textile plants The importance of dust chemistry physics and 

- mineralogy in experimental and epidemiological studies of the effects of asbestos is discussed 
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_The geochemistry 
asbestos from the Eastern Townships Quebec 

recobe 74 Thisia 

published Geochim__ Geochim__ 

+ Cosmochim Acta 35 425.7 1971 

chrysotile are discussed 

Extractions of selected specimens of chrysotile from the 

Eastern Townships of Quebec yielded small quantities of organic 

P mstˆ‡llal Infrared and gas chromatographic studies indicate the 

presence of predominantly alkanes These were probably derived 

by distillation from Precambrian sediments although a magmatic 

origin is not completely ruled out Sample collection handling 
methods of analysis and problems associated with such studies of 
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S The organic content of Canadian chrysotile 

American Industrial Hy Ass J. 32 8 519-528 Aug. 
1971 

81 
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The organic content of commercially milled Canadian duysotile 
was found to 

56 range from 0.5 
to 20.0 ing pu 100 gm dipanding dipanding on the spierre and grade of 

fiber These yid¯�s exceeded exceeded those from field specimens in all caset except one and 
´» 

indiested contamination by mining and milling processes An elemental analysis 

60 
showed the organic extracts to contain carbon 8191 8191 in 1977 lydingen 3147 to 

13.1172 and minor amounts of other clements Infrared 
and gas thiorratogs aphic 

examination confimal malkanes to be the majn constitucits The concentration 

of judgetic judgetic stomatic hydhuestions 
in milled flag was considered top his to play 

an impritant role ju carcinogenesis The importaure and soutees of malkanes and 

total organic contamination are discussed 

x 

EUNG KETUES KETUES 191 Watt FROM 1130 
INDEX TRACING CARO 

eee 

JHM 00766 


