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INTRODUCTION

rr-iHE first edition of Industrial Minerals and Rocks was published 
1 in 1937. The growing demand, both in industry and for classroom 

use in colleges, led to a second printing a few years later. Now, after a 
lapse of ten years, it has been considered desirable to completely re­
vise this work, to incorporate important techmeal developments in the 
intervening decade, and to bring statistical information up to date. This 
has resulted in the present edition II.

This work is composed of 51 chapters written by recognized special­
ists in the respective fields. Because of death, or for other reasons, sev­
eral of the authors whose names appeared in the first edition have had 
to be replaced by others. In no other publication is there available so 
complete a collection of data on the so-called industrial minerals a 
term which has now largely replaced “nonmetallic minerals” in tech­
nical usage.

As pointed out in the earlier edition, here is not only a large but a 
particularly fertile field for the engineer and technologist in the min­
eral industries. Only in recent years, and then only to a limited extent, 
have the search for, and the exploitation and beneficiation of, these 
minerals been conducted by men having professional engineering train­
ing. But more and more those who finance these operations are realiz­
ing the advantages of employing such men to manage and superintend 
their operations. The gradual exhaustion of surficial deposits and the 
consequent more elaborate mining methods; the need for mining ores 
of lower grade, resulting in the introduction of mechanical dressing 
and other types of processing; and the competition between materials, 
which demands that these things be done with the maximum efficiency 
—all these things require the highest possible skill, knowledge, and 
resourcefulness. The trend is distinctly toward the employment of tech­
nically educated men. The growing use of this work in technical 
schools is further evidence of the increasing demand for young engi­
neers with specific training in this field.

Problems in the production of industrial minerals may differ in im­
portant respects from those found in metal or coal operations. Often such 
factors as color and other physical aspects are of high importance, 
whereas chemical analysis may or may not affect the utility of these 
materials.

vii
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viii INTRODUCTION

Publication of this volume has been made possible by an appropria­
tion made in 1946 by the Seeley W. Mudd Memorial Fund, admin­
istered by a committee composed of H. Foster Bain, Wilber Judson, 
and H. DeWitt Smith, with Louis S. Cates and A. B. Parsons ex-officio. 
In the Deed of Gift by which the fund was established, mention is 
made specifically of projects that would be of particular benefit to 
young engineers. The interest of Colonel Mudd in aiding younger men, 
particularly young engineers, has been taken into account by the Fund 
Committee, the Editorial Board, and the many authors and others who 
have contributed so freely of their time and knowledge in the prepara­
tion of this book.

To Oliver Bowles, Vice Chairman of the Editorial Board, is due 
much credit for organization and critical reading of manuscripts. The 
Institute is also indebted to other members of the Editorial Board and 
to the 49 individual contributors.

The U. S. Geological Survey, the U. S. Bureau of Mines, and the 
Canada Department of Mines, and Resources have cooperated freely in 
this work in supplying statistical and other data. Many of the authors 
are specialists on the staffs of these organizations.

In view of the reception accorded the first edition, there can be little 
doubt of the usefulness of this work to those engaged in the production 
and use of industrial minerals and to those rising engineers and stu­
dents who desire to take advantage of the growing field for engineers 
trained m these subjects.

New York, N. Y. 
February 1, 1949 Samuel H. Dolbear.
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ASBESTOS
By G. F. Jenkins1

asbestos is a general term embracing the fibrous varieties of a num- 
2*.  ber of minerals. Of these, the hydrous magnesium silicate, chryso­
tile (H4Mg3Si2O9), a variety of serpentine, is the most abundant and 
useful to industry.

All other types of asbestos belong to the amphibole group of min­
erals and are classified as: crocidolite, NaFe(SiO3)2 FeSiO3; anthophyl­
lite, (MgFe)SiO3; amosite, also a ferromagnesium silicate but with iron 
content higher than that of anthophyllite; tremolite, CaMg3(SiO3)4; 
and, actinolite, Ca(MgFe)3(SiOs)4.

PROPERTIES

The commercial value of asbestos depends largely on the physical 
property that permits it to be readily separated into fine filaments of 
high tensile strength and flexibility, which, coupled with the fact that 
it has the quality of incombustibility of a mineral—in distinction to 
vegetable and animal fibers—makes it of unique usefulness for many 
purposes. To some extent, the value depends upon the length of the 
fiber, although extreme length is neither necessary nor desirable for 
most purposes.

Chjysotile occurs as cross-fiber veins, in which the asbestos fibers 
are approximately at right angles to the vein walls, with vein width— 
or fiber length—seldom exceeding 2 or 3 in.; also as slip-fiber, in which 
the fibers he in the same plane as the vein or on slippage planes. A 
cleanly broken vein of cross-fiber has a pearly luster and may range 
from a deep green or brown color to fight shades of yellowish green or 
cream. When of good quality, the fiber filaments forming the vein 
may be easily drawn away from their neighbors and exhibit a fine silki- 
ness and pure white color. They may be twisted into a thread and when 
flexed between thumb and fingers are found to be strong and pliable. 
Chrysotile withstands comparatively high temperatures without break­
ing down completely or fusing but begins to lose water of crystalliza-

* General Manager, Asbestos Corporation Ltd., Thetford Mines, Quebec.
The author wishes to acknowledge the help and advice given him by A. L. Pen- 

hale, President, Asbestos Corporation Ltd., also the assistance of I. C. Campbell, P. E 
Breton and M. K. Senicie, of the same company.
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56 INDUSTRIAL MINERALS AND ROCKS

tion at about 450°C and becomes brittle. It is readily attacked by 
acids. Fibers of highest quality generally contain more than 13 pct 
water of crystallization.

Slip-fiber chrysotile may be equally strong and flexible but is un­
suitable for spinning, although useful for other purposes.

Crocidolite has a characteristic deep dusty blue color in the fiberized 
as well as in the crude state. This variety is less resistant to heat than 
chrysotile, fusing at a comparatively low temperature. On the other 
hand, it withstands the effects of acids and alkalies much better and is 
said to have a higher dielectric strength. Its spmnability is inferior 
to that of chrysotile.

Amosite usually is of a yellowish gray shade. The fibers, while hav­
ing' good tensile strength and greater average length than chrysotile 
or crocidolite, are relatively harsh and do not spin well. Its resistance to 
acids and alkalies is fairly high, though lower than that of crocidolite. 
It is superior to crocidolite in withstanding heat.

Of the three remaining fibrous amphibole minerals, actinolite, tremo­
lite, and anthophyllite, the two last named, because of their resistance 
to attack by acids, are especially suitable for use in filtration. The 
fibers lack tensile strength and those of anthophyllite, in particular, 
are brittle.

DISTRIBUTION OF DEPOSITS

United States

Asbestos deposits in the United States are very limited in extent 
and distribution. The largest known reserves are in northern Vermont, 
where the asbestos-bearing serpentine zone of Quebec extends into 
that state. The developed ore is chrysotile, almost entirely of the slip­
fiber type. It is reported, however, that diamond drilling has recently 
revealed cross-fiber of good quality in the same zone as that of the 
slip-fiber ore body being currently mined,

In Arizona, chrysotile occurs in veins following the bedding of ser­
pentinized dolomites near diabase intrusions. The fiber is of high quality 
and is particularly suitable for insulation of electrical equipment be- 
sTdered e 771? however, it cannot be con­
sidered a potentially important reserve.
butS^sX±r C1fysotile °ccurs als» in Montana and California 
ta of insufficient grade or extent to have been actively developed to

Anthophyllite is mined in Georgia and North Carolina. Further oc- 
currences of this mineral and other varietipc nf vu i , have been fnnnrl •;« *i * aneties of amphibole asbestosnave been found m the southern Appalachian Mountains also in 
Cahforma, Oregon, Washington, Idaho and Alaska ’
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Canada
By far the most important asbestos deposits of the North American 

Continent are in the southern part of the Province of Quebec, Can­
ada, in the area known as the Eastern Townships. Here, chrysotile 
of good quality has been produced for nearly three quarters of a cen­
tury and there are known and indicated reserves sufficient for many 
more years at the present rate of exhaustion. There are two main de­
posits, one near Danville and the second some 40 miles to the north­
east in the Thetford mines, Black Lake, area. On tiie fringes of these 
main centers are producing mines at Nicolet, near Danville, and at 
East Broughton, a further 20 miles northeast of Thetford mines.

Elsewhere in Canada, notably in northern Ontario and northern 
Quebec, occurrences of chrysotile asbestos have been found, although, to 
date, no deposits of commercial importance have been developed.

Russia

Russia possesses chrysotile deposits of considerable size and economic 
importance. Previous to the war, the locality being most actively ex­
ploited was at Asbest, in the district of Bajenova (Bazhenova) on the 
eastern slope of the Urals, where reserves were reported as being very 
extensive. Other large asbestos-bearing serpentine areas are north of the 
Asbest district. In 1938, production was second only to that of Canada. 
Since that year, however, no statistics have been available.

Africa
Africa ranks third in the importance of known deposits. In addi­

tion to its large reserves of chrysotile, it has the distinction of being the 
only important producer of crocidolite and the sole producer of amosite. 
Chrysotile is mined in substantial tonnages in the Shabani district of 
Southern Rhodesia and in recent years the Havelock area, which is in 
Swaziland near the Transvaal border, has become an important source 
of supply. The more accessible deposits of the Barberton and the Caro­
lina districts of the Transvaal have apparently been largely depleted.

Crocidolite, “Cape Blue,” is actively exploited in the Union of South 
Africa’s Cape Province, in an extensive belt in the Kuruman district 
that continues into the districts of Vryburg and Mafeking, this variety 
being the only asbestos mined in the province. Crocidolite also occurs 
and is mined from numerous small workings in the Pietersburg strict 
of northeastern Transvaal.

Amosite also is found in the Pietersburg district, where m some 
places it is quite closely associated with the crocidolite, it occurs a one 
in the neighboring district of Lydenburg. These are the wor s on y 
known sources of amosite.
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58 INDUSTRIAL MINERALS AND ROCKS

Kenya and Uganda have been reported as minor producers of as­
bestos, presumably the anthophyllite variety of amphibole only.

China
The possible asbestos ore reserves of China may be substantial. Very 

little information is available except that production figures have risen 
since 1939 to around 20,000 tons annually. The location of the mines 
from which this increased production is derived has not been reported. 
It is known, however, that small-scale mining operations have been 
carried on for many years in the Laiyuan' district of Hopei, where 
chrysotile occurs in altered limestone near the contact with an intru­
sive granite. Chrysotile asbestos is known to occur also in several other 
provinces. The problem of transportation has been a handicap to 
more active development.

Italy
Northern Italy, the cradle of the asbestos industry, continues to 

produce an important tonnage of fiber. This country has been almost the 
sole supplier of a good grade of tremolite asbestos, some of which has 
been of sufficiently high quality to have been used for spinning in the 
past. This fiber is mined in the vicinity of Turin in the Lanzo, Susa and 
Aosta valleys as well as near Sondrio, east of Lake Como. Slip-fiber 
chrysotile, also, is mined in the Lanzo valley, where it is recovered 
from a highly sheared serpentine similar to that worked at East Brough­
ton in Canada.

France
France has continued to produce a small tonnage from a chrysotile 

deposit in the western Alps, and in Corsica has deposits of short-fibered 
chrysotile, in which there is revived interest due, to the world shortage 
of asbestos.

Minor Production
A. small production has been obtained from French Morocco and 

a so rom gypt. Turkey has produced slightly more on the average, 
and is reported to have a potential source of supply in the Province of 
Kara in Turkish Armenia.

The production of Finland, which is several thousand tons of fiber 
an£^hylh“ °m *he eaSter" Part °f *e C0untry and consists of 

chrvSr AsSaI>Iy^tiU?aS moderalely reserves of short-fibered 
*e^nSL ctT A neen ’ninedJ°n 11,6 islmd’ 11 is believed, since 

and Romans made use of long-fiber amphibole for 
lampwcks and cremation sheets. Amphibole deposits still exist al- 

s!“u*± ction is ratire!y from the serp“'“a — ’ 
Several South American countries produce asbestos fibers in minor 
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quantities. In Venezuela a small plant has been constructed to exploit 
the chrysotile occurring in serpentinized basic rocks west of Tinaquillo. 
Some asbestos is also mined in Brazil. In Bolivia there is an occurrence 
of crocidolite from which a small production has been derived.

In Western Australia crocidolite deposits, similar in origin to those 
of South Africa, are in process of development in the Hamersley Range. 
Some production of chrysotile and anthophyllite has been reported from 
Western Australia, together with chrysotile from New South Wales, 
South Australia and Tasmania. Occurrences of the latter variety have 
also been recorded in Victoria and Queensland, although apparently 
not in commercial concentrations.

In New Zealand there has been some revived interest in the chryso­
tile deposits of the Flora district, Northwest Nelson.

India and Indochina produce a few hundred tons of asbestos an­
nually. The potential reserves are doubtful, but in the Addapah dis­
trict of Madras Presidency small quantities of a very fine grade of 
chrysotile have been mined from a narrow band occurring in dolomitic 
limestone, close to the contact of a dolerite sill.

The asbestos-reserves of Japan apparently are quite limited. Stimu­
lated by requirements during the war, production rose to nine thou­
sand odd tons in 1944. The locale of production is not known. Deposits 
are known to exist, however, in the island of Kyushu near Nagasaki and 
Kumamoto and there are occurrences in Korea. The mines at Chin- 
chow, Manchuria, were worked by a Japanese company for many 

^ ’̂sbestos occurs in a number of places in Newfoundland. In die 
Lewis Hills area near Port-au-Port, where good quality chrysotile has 
been known to exist for many years, work has been done recently bu 
nothing of commercial importance has been develope .

POLITICAL AND COMMERCIAL CONTROL

From the foregoing, it is apparent that all the known major as 
bestos deposits, except those of Russia, are in countries o e r 
Empire. English capital controls the majority o o esian an 
African mines, also one important property in Canada. Sever^ 
Canadian*  properties, including the largest sing e pro ucer, 
trolled by United States companies while Canadian capital- 
trolling interest in others. Russian mines, of course, are 
state-owned.

PRODUCTION AND CONSUMPTION
The demand for asbestos in recent years has greatly e^eed*d ^p- 

ply. This situation is world-wide and few, if any, m us ,
have been able to procure sufficient fiber to satis y e req 
manufacturers using asbestos in their products. Production of the 
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60 INDUSTRIAL MINERALS AND ROCKS

raw material by the mines, particularly in Canada, has increased 
steadily over the past three years and is continuing to increase. Much of 
the added output has been in the shorter grades, however, and has 
not been of much real assistance to the manufacturer of asbestos cement 
products using so-called shingle-fiber grades.

Countries in which manufacturing had been curtailed during the 
war years are again in the market. In the meantime, the consumption 
of asbestos in the United States, where peak figures were reached in 
the period from 1941 to 1943, has continued to- increase, so that in 
1946 the amount used was nearly double the 1938—1940 average and 
was still greater in 1947. Previous to World War II, the United States 
consumed about one half of the world’s production.

In 1946 Canadian mines accounted for over half a million tons of 
the raw product, representing about 77 pct of the world’s total from 
all sources outside of Russia.*  When statistics for 1947 are complete, 
undoubtedly they will show this figure to have risen to approximately 
80 pct. Of this, 83 pct by weight in 1946 was exported to the United 
States, which constituted over 94 pct of the asbestos imported by this 
country in that year. Domestic sources supplied the United States with 
less than 3 pct of its total requirements.

Statistics indicate that Africa, the only other major producer aside 
from Russia, had 14.9 pct of the world’s total in 1946 (Russia again ex­
cluded) comprised of 8.3 pct from Rhodesia, 3.7 pct from Swaziland 
and 2.9 pct from the Union of South Africa.

The accompanying graphs (Figs 1 and 2) show asbestos production 
from Canada, Rhodesia and the Union of South Africa for the years 
1936 to 1947 in short tons and Canadian dollars respectively.

Canada consumes a very small but growing percentage of its pro­
duction. The other principal consuming countries, aside from the 
United States, are: Great Britain, Russia, Belgium, France, Italy, South 
American countries collectively, Australia and Mexico. Consumption 
in the three last named has expanded considerably in recent years. 
Germany and Japan, which were large users of asbestos before the war, 
have received little or no asbestos in recent years.

PROSPECTING AND EVALUATION

Chrysotile asbestos, as described earlier, is a form of serpentine and 
occurs in association with this mineral. All of the extensive and more 
important deposits of this variety are found in large bodies of serpen- 
hnized ohvme-nch ultrabasic igneous rocks, such as dunite and peri­
dotite. Outcrops of these rocks usually are recognizable by the yellow- 
ish or reddish brown appearance of their weathered surface, although 

1938 Th'isr™  ̂ “ Kussi» i! W •»“ i”
1930. mis represented 19 pct of the world’s total at that time.
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Fig 1—Production of asbestos in Canada, Rhodesia, Russia, and Union of South 
Africa.

Canadian figures do not include sand and gravel. South Africa figures include 
Swaziland from 1939.
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62 INDUSTRIAL MINERALS AND ROCKS

where less weathered or of lower iron content, the color may be green­
ish or of lighter shades. Associated rocks generally found intruding the 
serpentinized ultrabasics are granite or other acidic phases such as 
aplite, alaskite, or feldspar porphyry in the form of dikes or sills. High­
grade deposits often are found quite close to these intrusives.

Chrysotile is found in serpentinized dolomitic limestone, as in Ari­
zona, where the association is with diabase sills, and the veins, instead 
of being disseminated throughout great masses of the rock, generally 
occur in relatively narrow bands following the bedding. Another type 
of occurrence in dolomite is that where the veins are arranged con­
centrically in a band of serpentine surrounding a spheroidal core of 
serpentine, much as the shell of an egg. This type is of very limited 
economic importance but is of academic interest at least. Examples of 
the spheroid type are common in the Grenville limestone east of Ot­
tawa, Canada, and in the Flora district, northwest Nelson, New Zea­
land. A somewhat similar occurrence, also to be found in the last named 
district and in the Lewis Hills of Newfoundland, is where asbestos veins 
form a peripheral zone surrounding lenses of gabbro or boulder-shaped 
differentiates in serpentinized peridotite.

Crocidolite, the blue variety of asbestos as found mainly in Cape 
Province and the Transvaal, South Africa, occurs as cross-fiber veins 
in highly folded banded ironstone, which may be described as a fer­
ruginous quartzite. The productive horizons are mainly in the lower 
part of the ironstone series not far from underlying dolomite or lying 
close to thin sheets of intrusive dolerite.

Amosite asbestos is found closely associated with the crocidolite 
in the Transvaal.

Asbestos is resistant to weathering, so that where a deposit outcrops 
the prospector has little difficulty in recognizing it, and may make 
a fairly accurate evaluation of the exposed portion by visual inspec­
tion. Serpentine is particularly stable chemically and, although rela­
tively soft, is likely therefore to be found forming the intermediate 
features of topography such as low knolls or less rugged hills

In addition to a knowledge of the actual host rock of asbestos, those 
exploring for new deposits would be well advised to direct their at­
tention to the rocks commonly found associated with existing com­
mercial deposits, as, for instance, the granites and aplites, such as 
t>i°Sj °- e Thetford district of Canada or the Shabani district in 
Rhodesia.

Asbestos fiber that has been removed from its host rock by natural 
processes of weathering and erosion may be found intermixed in clay 
or other overburden, or m the talus of a steep hillside, and thus assist in 
the discovery of a deposit. Boulders m which the asbestos veins are still 
intact may be traced in stream beds and serve to guide the searcher.
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In some cases the use of magnetometer observations may be of as­

sistance in exploration for asbestos, but this method has been little used. 
Where the initial examination of outcrops indicated favorable condi­
tions, . further exploration is • generally conducted by conventional 
methods of stripping, trenching, diamond drilling and test pits.

In diamond drilling, the larger diameter cores are favored for 
better recovery. Normally, however, the diameter need not be larger 
than the 1 g in. Good core recovery is difficult where intense shearing is 
encountered but the better grade portions of a deposit, where the more 
valuable cross-fiber veins are found, are generally sufficiently solid for 
good recovery. The usual practice is to evaluate the diamond-drill cores 
visually. A reasonably accurate estimate of the percentage of fiber con­
tent can be made mathematically by taking the sum of vein widths 
over measured lengths of core. In addition to this, the unit value of the 
fiber itself per ton will depend on its quality and length. It is neces­
sary therefore to assess the quality and grade and arrive at an estimated 
value of the average grade that would be expected to be recovered. The 
latter value, in terms of per ton of fiber, multiplied by the percentage 
content will give the value per ton of ore.

An engineer making an evaluation would normally have at least 
part of the core treated in a laboratory equipped to separate fiber from 
the rock, and would determine the grade of the fiber by standard test­
ing methods for asbestos. The results thus obtained can be used as a 
guide but care must be taken to make due allowance for the general 
attitude of the veins intersected: a section of core containing a vein 
running lengthwise could obviously give very misleading results.

For more accurate evaluation it is necessary to take large representa­
tive bulk samples and have these treated in a commercial asbestos mill 
or pilot plant.

MINING METHODS

To date, by far the greatest proportion of asbestos ore has been ex­
tracted by opencast mining methods. Obviously, however, some de­
posits are worked more economically by underground systems even in 
the initial stages. Some of the older mines, where open-pit operations 
have been continuous for many years, are now changing over to un­
derground systems as greater depths are reached.

Several of the larger Canadian mines are classic examples of the 
varied methods used; having progressed stage by stage from simple 
open quarries with boom or overhead cableway derricks, where boxes 
or skips were loaded by hand, to mechanized loading on a arger sea e 
by power shovels into cars or trucks, with equipment ranging up to 
6-yd and 8-yd shovels and standard-gauge railway cars, although the 
largest equipment mentioned is the exception rather than e e‘

Other means have been, and are being, used to suit specia con i
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64 INDUSTRIAL MINERALS AND ROCKS

tions. Glory-hole mining has been quite successfully employed in 
Canada although better suited for milder climates where snow and ice 
do not block the draw points in winter operations. Shrinkage and sub­
level stoping systems have been discarded for more economical methods 
in mining some of the larger ore bodies, although satisfactory in par­
ticular cases. Deposits such as the flat-lying beds of Arizona, which 
outcrop on steep canyon sides, must be worked from adits with extrac­
tion by room-and-pillar or longwall methods.

In some of the larger Canadian deposits where open-pit mining has 
been pursued to the economic limit, a system of block caving has been 
very successful. By this method development is carried to a considerable 
depth below the surface and large blocks of ore are extracted with a 
minimum of drilling and blasting, by undercutting and allowing the 
ore to cave and crush from its own weight. Space does not permit a de­
tailed description but the accompanying drawing (Fig 3) shows the de­
velopment of a typical block with grizzly drifts and raises, through 
which the broken ore is drawn into chute raises and thus into cars 
that are hauled to a shaft. As caving proceeds it breaks through eventu­
ally to the surface and then, as the plug of broken ore descends, back­
fill of mill tailings is brought in by conveyor and the hole is kept filled 
to minimize subsidence of the walls (Fig 4). No pillars are left between 
blocks but the practice is to allow the backfill of a worked-out block to 
consolidate before caving is started in an adjacent one.

At one mine, which is currently being prepared for block caving, 
the grizzlies are being supplanted by scram drifts and raises for use with 
scrapers.

In asbestos mining, steel and concrete are generally used instead of 
timber where support of the workings is required, and all forms of 
wood are kept out of the mine as far as possible, the reason for this 
being that wood splinters are difficult to separate from asbestos fiber 
when once admixed with the rock. Better practice, therefore, is to keep 
it out.

PREPARATION FOR MARKET

In the early days of the asbestos-mining industry, production was 
mainly by hand methods, in which the veins of longer fiber only were 
selected and cobbed to remove adhering gangue. The grades thus pre­
pared for market were called crudes and, in fact, the designation is still 
used for the small proportion that continues to be produced in this way. 
As uses developed for other than the longest fibers, mills were built in 
which the ore was crushed to free the smaller veins from the enclosing 
rock, and the fiber was separated by screening and other means. As 
markets continued to expand and new uses, were progressively found 
for shorter grades of fiber, mills grew in size, so that at present there 
are a number with capacities of from 2000 to 4000 tons per day, and
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Fig 3—Development of a typical block of asbestos for caving.
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66 INDUSTRIAL MINERALS AND ROCKS

one operation has a single mill capable of treating 10,000 tons of ore 
daily.

Asbestos fibers are strong and tough, and can be separated com­
parative y easi y from the rock or gangue by a crushing action, which 
causes the more brittle material to shatter and leave the fibers free. 
Their removal from the accompanying barren material can then be 
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effected by currents of air or water. All existing mills operate on a dry 
process in which the separation is largely by air suction. The usual ap­
plication of this principle is by means of hoods, in effect very much like 
oversized vacuum cleaners, installed over the lower end of shaking 
screens: the screen removes fine sand and dust and the suction lifts 
the fiber away from the crushed rock.

While, as stated, asbestos fiber is strong and tough, the action of 
crushing and, to a greater extent, grinding, does to some degree cut and 
otherwise damage the filaments. For this reason it is the aim of opera­
tors to select milling equipment that will effect the necessary reduction 
with the least amount of abrasive action, within the economic limits for 
the particular ore being treated. The trend in asbestos milling is to­
ward the use of machines giving more "positive particle-size reduction 
by straight crushing action in the primary and secondary stages of 
milling, and moving the fiberizers—the machines that fluff or “open” 
the small bundles of fibers—farther along in the flow where mainly 
the very short grades only, and those more difficult to “open,” are af­
fected. Because of this, fewer hammer crushers, cyclone mills and dis­
integrators are being used, and more of the work is done with cone 
crushers or other types of modified gyratories. One comparatively re­
cent installation in South Africa employs pan crushers, which work 
on the principle of a chaser, with good results. At one time rolls were 
in great favor because of their almost ideal action in releasing fiber 
with minimum damage. Low capacity and high maintenance cost, how­
ever, has relegated these machines to a minor role, such as the prep­
aration of some grades of crude.

In the accompanying flowsheet (Fig 5), an attempt has been made 
to give a generalized representation of present Canadian milling prac­
tice in a somewhat simplified and abbreviated form.

Milling Machines
No detailed description of the equipment used in asbestos milling 

will be given herein but it may be of interest to note certain features 
and to describe briefly some of the machines peculiar to the industry.

Primary jaw crushers are generally 36 by 42 in. in size ut some 
operations are using 48 by 60-in. machines requiring 2 to p 
and with a capacity of 250 tons per hour on average ore. or t e 
most part, they are of standard design, although it is pre era e to 
have a smaller angle of nip than usually is possible with a stan ar 
frame and, at the same time, retain full size of opening. It is consi ere 
that the nip angle should be 21° to 23°. Most manufacturers of jaw 
crushers build machines with a special deep frame to attain t s sma er 
angle between the fixed and the swinging jaw. The desirability of 
this feature arises from the fact that often there is a ten ency or pieces
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of serpentine ore to slip as the crusher jaws apply pressure, resulting in 
a jumping action by the rock and. therefore decreased efficiency.

Driers may be either the conventional rotary kiln type or the verti­
cal stack. The former is of standard design, consisting of a rotating cyl­
inder 40 to 60 ft long by 4 to 6 ft in diameter. The drier may be in­
stalled so that the hot furnace gases pass out along the outer shell before 
returning through the cylinder itself where they are in contact with the 
ore. For increased efficiency and to lessen the tube-mill action of the 
larger pieces of ore on the fiber-bearing fines, the drier cylinders some­
times are divided into segments, or smaller cylinders or tubes are 
built within the main shell, so that the ore and gases are confined to 
spaces of smaller cross-sectional area, in which there is a better min­
gling of the two as well as less grinding action on the fiber.

The vertical drier consists of a square stack, generally 7 by 7 ft in 
cross section by 50 ft high. Ore is introduced at the top and falls through 
a rising current of heated air together with the gases of combustion 
from a coal-fired furnace. It is retarded and dispersed in its fall by a 
gridwork of cast-iron bars throughout most of the height of the stack, 
requiring about 20 sec to reach the discharge chute at the bottom. 
Forced draft is introduced under the furnace grates and the gases are 
drawn from the top of the drier by an induced-draft fan through a 
cyclone collector, where a small amount of dried fiber and dust is 
caught, before exhausting into a smokestack.

Storage bins to which the dried ore is conveyed, in addition to serv­
ing the normal purpose of a uniform supply of mill feed, allow time 
for the ore to cool and to lose up to one per cent of the remaining mois­
ture. The bins often are made by depositing two high parallel ridges 
of mill tailings and constructing a reinforced-concrete tunnel with 
draw points in the valley between the ridges. The angle of repose of 
the tailings forms the bin bottom; a steel-frame structure covered with 
corrugated asbestos provides cover.

Screens, so widely used in an asbestos mill, serve a dual purpose 
the normal one of sizing and secondly as planes from which the fiber 
can be lifted away from the rock by aspiration. For the latter reason a 
shaking action is preferable to a vibrating action, as it permits the 
fiber to bed above the rock and to be more effectively separated. 
Screens usually are constructed in the mine shops. They are made with 
wooden frames, reinforced where necessary with stee, an actuate 
by roller-bearing eccentric, although where a long stro e at s ow spee 
is desired ordinary bearings and.even a crank-type eccentric may be 
used. In size they are generally either 4 or 5 t in^wi y or
more in length. The support usually is by pieces of hardwood shaped 
to allow the necessary degree of flexibility. Screens often are arranged 
in pairs, back to back, with one eccentric shaft serving ot
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70 INDUSTRIAL MINERALS AND ROCKS

Suction hoods are made with an opening of from 2-to 5 in. and are 
sufficiently long to extend across the full width of the screen. They are 
suspended above the lower end of the latter and are adjustable as to 
height. The tapered upper section of the hood converges into an air 
duct, commonly 15 in. in diameter, which conveys the air to a cyclone 
collector where the fiber is dropped, and thus through the exhauster 
fan. One fan may serve a number of suctions, approximately 15 hp 
being required for each 15-in. pipe and suction.

DUST COLLECTION

As a considerable amount of dust escapes collection, the air dis­
charged from the fans is conducted usually to a settling chamber, often 
constructed in the form of a large shed in which there are burlap 
baffles to assist in the removal of the dust, before the air is exhausted 
to the atmosphere. These so-called dust sheds, however, are insufficiently 
effective and in the more populated areas are being supplemented by 
more positive means of filtration or precipitation. A system of electrical 
precipitation has proved quite efficient at one large plant but others 
have favored the use of bag filters. The latter are built in units in 
which there are commonly 144 to 224 fabric tubes 8 to 10 in. in diameter 
by 18 ft or more in length per unit. Air is introduced into the tubes from 
below and filters through the fabric, depositing the dust on the inside 
surface. Multiple units are built, so that the air supply can be diverted 
periodically by a timed mechanism and, at the same time, the bags or 
tubes are shaken mechanically to dislodge the layer of accumulated dust. 
Accepted practice is to have sufficient fabric area so that not more than 
4 to 5 cfm of free, air is being filtered per square foot of fabric. For 
this reason a mill treating 3000 to 4000 tons per day and exhausting 
some 500,000 cfm of free air requires an extensive filter installation.

CRUSHING AND GRADING

Several other machines are named in the flowsheet (Fig 5), which 
are little used except in asbestos milling and therefore should have some 
further mention.

The Torrey cyclone is a machine in which ore previously crushed 
to 2 in. or less is further reduced by impact. The machine consists of 
a vertical cylindrical shell 54 in. in diameter by 5 ft high, enclosing a 
central upright shaft. Ore, fed on the top, falls onto a circular table or 
spider bolted around the shaft and in turn supporting four radiating 

vanes of manganese steel. Since the whole assembly is revolving at 
high speed, the material is thrown outward by centrifugal force and is 
caused to impinge against heavy grooved castings. As the ore falls, it 
is caught m a conical hopper, which, in turn, guides it to a lower spider 
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and vane assembly on the same shaft, for a second stage of crushing by 
impact in the same way.

The Jumbo has a horizontal cylindrical body 3 ft in diameter by 
6 ft long. The inside periphery is lined throughout with serrated chilled 
iron castings. A central horizontal shaft supports a number of arms with 
heavy detachable wearing tips cast with a beveled face on one side. The 
feed entering the upper part at one end is subjected to a nibbing and 
grinding action, as it is moved the length of the machine by the pro- 
peller-like action of the beveled tips, and it is discharged through an 
opening in the bottom at the opposite end.

Graders may be either conventional trommels, or, as the name 
is generally applied, a modification of this machine in which the cylin­
der of perforated plate remains stationary and the material (fiber in this 
case) is moved from one end to the other by arms, clamped to a re­
volving central shaft and twisted to give the necessary forward pitch. 
In size these generally are about 7 ft long by 26 in. inside diameter.

TESTS AND SPECIFICATIONS

Canadian asbestos fibers are graded within definite limits and pro­
duction is controlled by means of the Quebec Standard Testing Ma­
chine, which has become the accepted measure of fiber length by 
which milled asbestos is sold. All grades except crudes, sand and gravels, 
are controlled by this standard. The machine consists of a nest of four 
rectangular cast-aluminum boxes clamped onto a table that is shaken 
by an eccentric. The bottom box serves as a pan and the three super­
imposed sieves have screens of successively larger meshes. From the 
top, down, the mesh sizes are: |-in. opening, 4-mesh and 10-mesh. 
All screens and dimensions are to exacting specifications.

To make a test, 16 oz of asbestos is placed on the uppermost tray, 
which is then covered and tightly clamped. * The machine is started 
and allowed to run at 328 rpm for exactly 600 revolutions, when it is 
stopped by an automatic device. At the end of this time, the asbestos re­
maining on each sieve is weighed and the test is recorded to the nearest 
tenth of an ounce. ....

The Canadian classification of chrysotile asbestos specifies the mini­
mum shipping test for each grade; i.e., the minimum number of ounces 
of fiber there shall be on each of the upper screens and the maximum 
there shall be in the pan. For conveniences of designation, fibers have 
been divided into numbered groups and each group has been sub­
divided into grades, identified by letters of the alphabet. Space does not 
permit an itemization of all the recognized grades but, by way of ex­
planation, in the following fist of groups there are a number of grades, 
each with its minimum guaranteed test, under each group heading. 
In group No. 3, for example, there are five grades, the longest of which 
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72 INDUSTRIAL MINERALS AND ROCKS

is 3F 'with a guaranteed test of 7-7-l|-| (i.e., ounces on screens of |-in., 
4-mesh, 10-mesh, and pan, respectively, the whole adding up to 16 oz). 
The shortest grade in this group is 3Z with a test of 0-8-6-2.

Group No. 1. Crude No. 1 (4-in. staple and longer).
Group No. 2. Crude No. 2 (f-in. staple up to f-in.).
Group No. 3. Textile and spinning fibers (testing 0-8-6-2 and over).
Group No. 4. Shingle fibers (testing below 0-8-6-2 and including 0-li-9|- ).
Group No. 5. Paper fibers (testing below O-lj-91-5 and including 0-0-10-6).
Group No. 6. Waste, stucco, or plaster fiber (testing 0-0-7-9).
Group No. 7. Refuse or shorts (testing 0-0-5-11).
Group No. 8. Sand—a mill product weighing less than 75 lb and more than 35 lb 

per cu ft.
Group No. 9. Gravel and stone—a mill product weighing more than 75 lb per cu ft.

market^Tg
A great part of all raw asbestos produced is from the mines and mills 

of companies that also manufacture asbestos products. Independent 
producers, meaning those that deal in the raw products only, are in the 
minority- For much of the output, therefore, the producer is likewise the 
chief consumer, and marketing is less of a problem than for many com­
modities. It would be misleading, however, to confine ourselves to this 
generalization, since, in fact, there are still substantial tonnages sold 
to other manufacturers by the mine-to-finished-product companies, as 
well as by the independent companies that produce the raw fiber only.

Agencies and representative firms handle part of the business of 
marketing and often act as jobbers for the distribution of small lots. 
With this exception, nearly all fiber is shipped direct from mine to 
consumer.

The asbestos as it is produced is packaged in jute or heavy paper 
bags containing 100 or (occasionally) 125 lb, and generally is shipped 
in boxcars of 30 to 50 tons.

Sales are made on the guaranteed test as previously described, which 
is the accepted, although empirical, method used as a measure of fiber 
length, prices being based largely on length. In this connection there is 
also to be considered, however, what may be called the potential test 
as well as the actual test of the fiber at time of shipment. To illustrate, 
we might compare crude with a milled fiber, as an example. Crudes 
are not sold on test and if we were to determine the value of, say, a No. 
2 crude by the relative amount retained on the upper sieve of a test­
ing machine, it would fall much lower in the price scale than its actual 
value. The difference is that the crude is still in lumps, many of which 
can pass through the |-in. screen opening. On the other hand, when this 
crude is received at the consumer’s plant, it is further processed so that 
the individual fibers are pulled apart, converting the product from a 
collection of lumps to a-fluffy fibrous mass, which would then virtually
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all remain on the top box of the testing machine. Now this same 
principle may be applied to a lesser degree in comparing mill fibers, 
since these may be in some cases recovered under conditions that will 
leave the fibers in a relatively less “opened” or “harsher” state. The 
classification and test under which two grades of asbestos are sold may 
therefore be identical but one may contain more pieces of “crudy” 
fiber. The result is that when the fiber in the less opened state is re­
ceived at a consumer’s plant, it can be further processed and, in the final 
state of preparation, it will be equal in test to that of a higher grade. 
Because of this potential, the more “crudy” fiber may therefore com- 
mand a price premium above the average mill fiber of that grade. At 
some mines it is practical to produce fibers in this way, particularly the 
shingle grades. European users generally prefer these more “crudy” 
fibers, partly because of the lesser bulk and consequent saving in ocean 
freight. Consumers in the United States, on the other hand, generally 
prefer grades that are ready to use with a minimum of handling and 
preparation at their plants.

USES OF ASBESTOS

There are many characteristics, of course, which affect the useful­
ness and value of asbestos. In the longer grades for spinning purposes, 
the fine, silky chrysotile fibers of high tensile strength are most in de­
mand, while coarser, more brittle fibers may have but a limited use. 
Even what is generally considered high-quality chrysotile from serpen­
tine deposits is not entirely suitable for insulation of electric equipment 
because of a small percentage of adhering magnetic iron oxide, and, 
for this reason, chrysotile occurring in dolomite, such as the Arizona 
fibers, is more suitable for this purpose. Some grades of tremolite and 
other amphibole fibers are particularly suited for filters and similar ap­
plications where a high degree of resistance to acid is required. In the 
short grades of chrysotile, when these are for compounding with oils 
or resins, the relative ability to absorb oils, and the wet bulk, are often 
characteristics examined by the plant chemist.

The uses for asbestos are many and diverse and space will not 
permit enumeration except of a summary nature. Much of the longer 
fiber is spun into yom for the weaving of cloth, brake lining and other 
articles. Some is also used for special packings, gaskets, and insulating 
materials. The building trades, led by asbestos cement products, con­
sume by far the greatest tonnages. Fibers of medium length, to the ex­
tent of 15 pct or more by weight, are mixed with portland cement to 
manufacture shingles, corrugated and flat sheets, and pipe. To this may 
be added asphalt asbestos shingles and siding, which generally are 
made with a somewhat shorter fiber than the cement products. Further, 
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asphalt asbestos floor tiles, in which large quantities of short fibers are 
now being absorbed, may be included.

In the automobile industry, clutch facings and brake linings ac­
count for large quantities of the medium length and shorter fibers as 
well as the smaller percentage used for the woven linings. Other im­
portant uses are for gaskets, packings and asbestos paper.

In the insulating field, much paper-stock asbestos goes into air-cell 
steam-line insulation, while in 85 pct magnesia block insulation ap­
proximately 15 pct of a longer grade of fiber is mixed with magnesia and 
molded and cut to required shapes. A type of sprayed insulation, which 
was used in ships during the second World War, is finding new applica­
tion for acoustic insulation. .

The war developed a tremendous demand for high-grade spinning 
fibers for use in ship,-tank, and aircraft construction, and markets for 
these were under close government control. Special compounds in which 
asbestos was incorporated were developed for waterproofing vehicles 
taking part in beach landings and crocidolite fiber was required for gas­
mask filters.

With the progress of industry, more short-fiber asbestos is being 
used than ever before. Much is compounded with various synthetic 
resins in the manufacture of molded articles, also with asphalts and 
oils for cements, tiles, and linoleum; with plastics, paints, and greases.

In recent years, the glass industry has made progress in the pro­
duction of fiber-glass and the manufacture of attractive fabrics from 
this synthetic fiber. Blended with asbestos, fiber-glass is finding appli­
cation for insulation of electrical equipment. Mineral and slag wool has 
become a useful commodity, which is widely used as space insulation 
in the building trades and in other industries, where it is particularly 
suited because of its nonhygroscopic nature. These products, and some 
of the vegetable fibers and wood flour, may be thought of as asbestos 
substitutes, but, in fact, they are for the most part simply substances 
for which somewhat similar uses are found, and each has its place and 
usefulness.

PRICES

Prices of the numerous grades of fiber cover a very wide range. 
At the first of this year (1948) floats and other very short grades were 
selling at $27 or less per ton; cement stocks from $31 to $46; paper 
stock at $70 to $80. Shingle fibers range between $100 and $130 and 
spinning grades are generally between $200 and $300 a ton.

Canadian crude prices for the past 10 years have remained rela­
tively stable; No. 1 crude, for example, from 1938 through 1945 was 
$700 per ton in Canadian dollars, although having risen to $800 in 
1946.

On the whole, prices for asbestos fiber maintained a gradual in­
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crease throughout the period 1936-1946. During the war years, Cana­
dian asbestos was placed under federal price control and from 1942 
through *1945  prices were frozen. It was inevitable that, in the face of 
greatly increased costs, the Canadian producers were forced to raise 
prices in 1946 and again in 1947. Meanwhile prices for African asbes­
tos have also risen.

The graph of Fig 6 shows average values based on annual sales for 
Canadian No. 1 crude, spinning and shingle fibers according to statis­
tics published by the Quebec Bureau of Mines. The price range of 
Rhodesian No. 1 is estimated from available data.

Canadian dollars.
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INDEX
A

Abrasion tests, Deval, 251, 887 
Los Angeles, 252, 887, 889 
rocks, 251, 252 
sand and gravel, 887, 889

Abrasive papers and cloths, 7, 22, 29, 33 
Abrasive wheels, composition, 6 
Abrasives (see also names of abrasives), 

1-54 
aluminous, 112 
artificial. See manufactured (below) 
bibliography, 52-54 
bonded, 6 
chaser stones, 37 
chemical precipitates, 50 
choice, factors affecting, 2 
classification, 2 
coated, forms, 7 
corundum, 10 
diamond dust, 719 
diamonds, 9 
diatomite, 46 
electric-furnace, 47 
emery, 10 
for dimension stone, 324 
garnet, 25 
gems, 719, 722 
grains, grading for size, 7 

manufacture, 7 
uses, 5, 8

grinding pebbles and tube-mill lin­
ers, 41

grindstones, 35
hardness important in evaluation, 2 
manufactured, names, 3 

production, 47 
uses, 46 
vs natural, 2, 46

metallic, 50 
millstones, 37 
natural, names, 3 
nonsiliceous, 46 
properties, 1 
pulpstones, 35 
pumice and pumicite, 44 
quartz, 44 
rottenstone, 45, 1081 
sands, 975 
sharpening stones, 37

Abrasives, silica, microcrystalline, 45 
silica sand, 43 
substances included, 1 
tripoli in, 45, 1089-1094 
uses, 1

Acheson, silicon carbide, 46 
Actinolite, 55
Activating process for clay, 134 
Aden, salt, 828
Aerogel, insulating material, 452 
Aerosol, 396
Afghanistan, lapis lazuli, 746 

rubies, 743, 745
Africa (see also individual countries), 

andalusite, 904
asbestos, 57, 60 
bauxite, 100, 104, 106 
bentonite, 121 
corundum, 14 
diamonds, 737 
diatomite, 300, 302 
fluorspar, 382, 385 
graphite, 421, 424 
kyanite, 784, 893, 906, 911 
lithium minerals, 516 
manganese ore, 543, 544 
marble, 315 
nitrate, 643 
phosphate rock, 672, 680 
potash, 692 
precious stones, 723 
salt, 828 
sillimanite, 784, 907 
slate, 932, 935 
talc, 1029 
titanium, 1045, 1061 
vermiculite, 1103

Agate, 722, 723, 724, 746
Aggregate. See Crushed Stone, and Con­

crete
Agriculture, borate minerals used, ef­

fects, 154
borax, consumption and effect, 377 
copper sulphate, consumption and 

value, 377
dolomite, consumption and effect, 

378
dusting powders, minerals fillers for, 
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INDEX1112
Agriculture, fertilizer minerals, 374 

gypsum, function and consumption, 
375

uses, 446 
lime consumption, 479 
limestone, effect, 264, 375 
magnesium as carbonate, oxide and

sulphate, consumption and 
value, 377

manganese sulphate, consumption 
and value, 379

use, 546 
potash needed, 378, 684

tests, 706 
sulphur, consumption and function,

376
sulphur and sulphuric acid for, 1010 
zinc sulphate, consumption and ef­

fect, 379
Air, gases from, use in industry, 622-623 

liquefaction, 623 
liquid, uses, 622 
still, heat conductivity, 449

Air-conditioning, lithium minerals use, 
519

Air-entraining compounds, cement raw 
material, 169

Air separation, feldspar, 360 
graphite, 429

Alabama, barite, 81 
bauxite, 101, 130 
bituminous rock, 640 
chalk, 182, 183 
clay, 226 
diatomite, 299 
feldspar, 347 
graphite, 419, 420 
kyanite, 905 
limestone, 182, 324, 474 
marble, 333 
mica, 554, 555 
salt, 818 
salt domes, 995 
sillimanite, 907 
titanium, 1045 
tripoli, 1076

Alaska, asbestos, 56 
barite, 81 
garnet production, 29 
marble, 334 
precious stones, 724 
sulphur, 1001

Alaskite, 347
Alexandrite, 744
Algeria, diatomite, 302 

phosphate rock, 674 
pyrites, 1008

Algeria, salt, 829
Alkali waste, cement raw material, 168 
Allophane, composition and structure, 

207, 208
Almandite (garnet), 25 
Alum minerals, 602-605 

alum, definition, 602 
sources, 602 

bibliography, 627 
composition, 602 
consumption, U. S., 603 
deposits, 603 
grades, 604 
preparation for market, 502 
prices, 604 
production, 603 
uses, 604

Alumina, for refractories, 786 
fused, preparation, 786

Alumina brick, refractory, 779, 785, 793 
Aluminum, from clay, lime used, 507 

metallic, preparation, 112 
ore, 95 
ore deposits. See Bauxite 
ore reserves, 113 
preparation of bauxite for manufac­

ture, 112
Aluminum industry, bauxite supply and 

control, 106, 108 
cryolite usage, 400

Aluminum oxide, fused, manufacture, 48 
use as abrasive, 48

Alunite, 602, 603, 685 
Alunogen, 602
Amazonstone, 724, 746 
Amber, 722, 746
Amblygonite, composition, 514 

occurrence, 514 
properties, 514

American .Refractories Institute, 802 
Americium, 629 
Amethyst, 746
Ammonia, recovery, from coal distilla­

tion, 654
synthetic, government plants, U. S., 

657
recovery in nitrogen fixation, 

655
Amosite (asbestos mineral), 55 
Amphibole minerals (asbestos group), 55 
Analyses, aplite, 369 

bleaching clays, 129 
brines, natural, 811, 812 
celestite, 980, 981 
chrome ore, 782 
chromite, 202 
chromite concentrates, 196

INDEX 1113

Analyses, clays, 210, 212, 213 
diatomaceous earths, 295 
dolomite, prepared, 782 
emery, 11 
feldspar, 348 
fire-clay brick, 779 
garspar, 369 
glass sands, 973 
high-alumina brick, 779 
kyanite, 369 
limestone, 161, 473 
magnesite, dead-burned grain, 782 
manganese ore, 543 
nepheline syenite, 369 
pumice, pumicite, and perlite, 748 
pyrophyllite, 761 
rock wool, 457 
salt, 809 
sea-water bitterns, 812 
silica brick, 780 
slags, for wool, 457 
slag wool, 457 
slag used as feldspar substitute, 369 
slate, 928 
spinel for refractories, 783 
strontianite, 980 
talc, 1019 
titanium minerals, 1066-1067 
tripoli, 1075, 1080 
woolrocks, 457

Anatase, 1042
Andalusite, bibliography, 919 et seq. 

composition and structure, 895 
control, 908 
deposits, distribution, 784, 893, 903- 

905 
marketing, 918 
microstructure, 897-898 
mining, 912 
occurrence, 902 
origin, 901 
preparation for market, 912—916 
price, 919 
properties, 895 
specifications, 916 
tests, 916 
uses, 722, 917

Angola, diamonds, 741
Anhydrite, composition, 170, 436 

properties, 437 
substitute for gypsum, 171 
use in cement, 171

Anthophyllite (asbestos mineral), 55 
Antifreeze, 609 
Apatite, 661, 676 
Aphrodite, 614

Aplite, feldspar substitute, 368 
Aquamarine, 724, 744 
Aragonite, composition and properties, 

470
Argentina, activable clay, 130 

borate minerals, 145 
diatomite, 299 
feldspar, 348 
fluorspar, 382, 385 
magnesite, 524 
mica, 554 
nitrate deposite, 643 
salt, 822

Arizona, activable clay, 130 
alum minerals, 603 
asbestos, 56 
bentonite, 121 
clay, 226 
diatomite, 299 
dumortierite, 908 
feldspar, 347, 348, 350 
fluorspar, 384, 390 
kyanite. 906 
mica, 554, 555 
onyx, 334 
perlite, 750, 752 
pumice, 749 
salt, 818 
slate, 931 
sodium sulphate, 956, 960 
strontium, 981, 982 
turquoise, 724 
vermiculite, 1103

Arizonite (titanium mineral), 1042 et 
seq.

Arkansas, barite, 78, 79, 84, 87, 88 
bauxite, 101, 108, 130 
chalk, 182 
diamonds, 742 
fuller’s earth, 130 
limestone, 475 
marble, 333 
novaculite for sharpening stones, 

38, 39, 41 
phosphate rock, 672 
precious stones, 724 
quartz crystal, 767 
salt, 818 
slate, 933 
strontium, 980, 981 
titanium, 1044 
tripoli, 1076, 1077, 1082

Asbestos, 55-76 
amphibole group: actinolite, 55 

amosite, 55 
anthophyllite, 55 
crocidolite, 55
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Asbestos, amphibole group, tremolite, 55 
bibliography, 75-76 
characteristics affecting value, 63, 73 
chrysotile, 55 
commercial value dependent on 

properties, 55 
consumption, 60 
control, 59 
deposits, distribution, 56-59 
as fillers, 570, 585 
grading, 70 
marketing, 72 
milling machines for, 67-71 
minerals included under name, 55 
mining methods, 63 
occurrence, 60-62 
preparation for market, 64-71 
price, 74 
production, 59 
properties, 55 
prospecting and evaluation, 60-63 
specifications, 71 
tests, 71 
uses, 73, 450

Ashlar, 313, 339
Askangel (bentonite), 123 
Asphalt, 639-641

native vs petroleum derivative, 641 
roofing, development, 404 
sheet, sands for, 977

Asphaltic pyrobitumens, wurtzilite, 638 
Asphaltites, glance pitch, 638 

gilsonite, 637-638 
grahamite, 638

Asphaltum, jet, uses, 638
Atomic numbers of rara earths and thor­

ium, 629
Atomic weight, sulphur, 989 
Australia, andalusite, 904

asbestos, 59 
barite, 82 
bauxite, 100, 106 
bentonite, 123 
diamonds, 742 
diatomite, 300, 302 
emeralds, 744 
emery, 21 
feldspar, 348 
fluorspar, 382, 385 
graphite, 421
kyanite, 784, 906, 911 
magnesite, 524 
mica, 554 
monazite, 631, 632 
opals, 745 
phosphate rock, 679

Australia, pyrites, 1008 
quartz crystal, 768 
sapphires, 743 
sillimanite, 783, 907, 911 
slate, 932, 935 
talc, 1029 
titanium, 1045, 1058-1059 
vermiculite, 1103 
zircon, 745, 785

Austria, diatomite, 300 
graphite, 419, 422 
kyanite, 906 
magnesite, 523 
salt, 823 
talc, 1029, 1030, 1031

Automobiles, factory sales, 1087 
Azurite, 722, 724

B

Badakshan, rubies, 743
Ball, Sydney H.: Precious Stones, 714- 

747
Ball clay, 225
Ballas, industrial diamond, 9, 717
Barite, bibliography, 93 

composition, 77 
control, 83 
deposits, distribution, 77-83 
marketing, 89 
mining methods, 85-88 
preparation for market, 88 
prices, 93 
production, 83 
properties, 77 
prospecting, 84 
specifications, 89 
uses, 89-92

Barium chemicals, production, 91
Barium minerals, 77-94
Barium sulphate, fillers, 570
Bahr, James A. Jr.: Pumice and Pumi- 

cite, 748-755
Basalt, 338
Base exchange, in clays, 210 

definition, 210
Bath brick, origin and use, 39, 46 
Bauxite, 95-118

activated, 127, 131, 134, 136 
bibliography, 115-118 
bleaching clay, 128 
chemicals from, 112 
composition, 95, 101-105 
control, 106-108 
deposits, age relations, 98

INDEX 1115
Bauxite, deposits, classes, 97 

distribution, 100-106, 130 
as filler, 573 
impurities, 95 
marketing, 112 
■mining methods, 110 
oolites in, 96 
ore reserves, 113 
origin, 100 
preparation for market, 111 
prices; 113 
production and consumption, 109 
properties, 96 
prospecting and exploration, 110 
specifications, 112 
uses, 112

Bechtner, Paul: Bentonite, 119-126
Behre, Charles H. Jr.: Slate, 927-944 
Beidellite, 207, 208 
Belgian Congo, diamonds, 737, 741 

graphite, 421
Belgian razor honestone, 39 
Belgium, chalk, 182 

clay, 227 
marble, 315 
pyrophyllite, 757 
slate, 932, 934

Benitoite, 724
Bentonite, 119—126 

activated, 120 
analysis, 210 
bibliography, 126 
composition, 119 
crystal structure distinctive, 119 
definition of name, 119 
deposits, distribution, 121, 226 
detergent characteristics, 125 
filler, 570 
metabentonite, 207 
mining, 123 
preparation for market, 124, 125 
price history, 125 
production, 121 
properties, 119 
swelling characteristics, 119 
testing, 124 
production, 131 
uses, 124, 132, 226

Beryl, 722, 724
Beryllia, for refractories, 778, 786 
Bibliography, abrasives, 52 

asbestos, 75-76 
barite, 93 
bauxite, 115—118 
bentonite, 126 
bitumens, native, 641-642 
bleaching clays, 140-142 

Bibliography, borax and borates, 156 
cement and cement materials, ISO- 

181 
chalk and whiting, 191 
chromite, 203-206 
clays and shales, 240-244 
crushed stone, 290-293 
cryolite, 403 
diatomite and diatomaceous products, 

309-312 
dimension stone, 342-344 
feldspar and substitutes, 370-373 
fluorspar, 401-403 
granules, 416 
graphite, 434-435 
gypsum, 447 
heat and sound insulators, 464-466 
laterite, 115-118 
lime, 509—512 
lithium minerals, 519-520 
magnesite and related minerals, 540 
manganese ore, 549 
mica, 566 
mineral fillers, 587-590 
mineral pigments, 601 
minor industrial minerals, 627-628 
monazite, 635-636 
nitrates and nitrogenous compounds, 

658-660 
phosphate rock, 682 
potash, 711—713 
precious stones, 746-747 
pumice and pumicite, 754-755 
pyrophyllite, 764-765 
quartz crystal, 773 
refractories, 805 
salt, 842-843 
sand and gravel, 89 
secondary fertilizer minerals, 380 
sillimanite group minerals, 919-926 
slate, 943—944 
sodium carbonate and sodium sul­

phate, 962-964 
special sands, 978 
strontium minerals, 987 
sulphur and pyrites, 1014-1017 
talc and ground soapstone, 1039-1041 
titanium, 1069—1073 
tripoli, 1098 
vermiculite, 1110

Biotite, mica, 552-566 
Birch, Raymond E. and Wicken, Oscar 

M.: Magnesite and Related 
Minerals, 521-541

Bitumens, native, 637-642 
asphalt, lake, 639-640 
bibliography, 641-642-
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Bitumens, native, bituminous rock, 640- 

641
definition, 637
distribution, 637, 638, 639, 640 
gilsonite, 637-638 
glance pitch, 638 
grahamite, 638 
mining, 637, 638, 639, 640 
occurrence, 637, 638, 639, 640 
ozokerite, 639
preparation for market, 638, 639, 640 
production, 638, 639, 640 
properties, 637, 638 
quarrying, 640
sources, 639
value, 638
wurtzilite, 638
uses, 638, 640

Bituminous compositions, fillers for, 579 
Black lead, 417
Blake, Eli Whitney, inventor of stone 

crusher, 245
Blast-furnace slag, cement raw material, 

169
colored granules, 405

Blasting, delayed-action, 276 
kinds, 275 
rock to be used as crushed stone, 272

Bleaching clay, 127-142
acid-activated bauxite, preparation 

and uses, 127, 131, 134, 136 
properties, 129

analysis, typical, 128 
bibliography, 140-142 
composition, 128
consumption, 130 
decolorizing action, theory, 130 
definition, 127
deposits, distribution, 130 
fuller’s earth. See Fuller’s Earth 
marketing, 139
mining, 132
plants for treating oils, 139 
preparation for market, 133 
production, 130 
properties, 128
prospecting and exploration, 132 
specifications, 137
tests, 137, 138
uses, 127, 139

Bleaching earth. See Bleaching Clay
Bleaching powder, pyrophyllite usage, 

763
Bloedite, 643
Bluestone, 332, 329
Boehmite, 95, 96

Bolivia, asbestos, 59 
borate minerals, 145 
mica, 554

Bone ash, cupels, 787
Boracic (or boric) acid, See Sassolite 
Borate minerals, 143-157

bibliography, 156 
composition, 143 
control, 146-149 
deposits, 'distribution, 145 
fertilizer, 377 
list, 144 
marketing, 152 
mining, 151 
origin of deposits in United States, 

■ political and commercial im­
portance, 146 

origin, theories, 147—149 
preparation for market, 151 
prices, 154 
production, 150 
properties, 144 
prospecting and exploration, 150 
specifications, 152 
tests, 152 
uses, 153

Borates, sodium, industry, 946 
Borax, 143-157

agricultural use, 377 
bibliography, 156 
composition, 143 
deposits, 145 
price history, 154 
properties, 144 
recovery from brine, 151 
uses, 153

Borneo, diamonds, 740 
salt, 828

Borocalcite. See Colemanite 
Boronatrocalcite. See Ulexite 
Boron, source, 143
Boron carbide, manufacture, 49 

use as abrasive, 49
Bort, industrial diamond, 9, 716-717, 

737, 738, 741
Bosnia, meerschaum, 614 
Boulders, 338
Bowles, Oliver, Dimension Stone, 313- 

344
Brass wool, 50
Brazil, asbestos, 59 

barite, 83 
bauxite, 100, 104 
beryl, 744 
diamonds, 717, 737, 740 
diatomite, 299, 302 
emeralds, 744

INDEX 1117

Brazil, feldspar, 348 
magnesite, 524 
manganese ore, 544 
mica, 554 
monazite, 631, 632, 633 
phosphate rock, 679 
precious stones, 723 
pyrophyllite, 757 
quartz crystal, 768-771 
rock crystal,’ 720 
salt, 822 
spodumene, 745 
titanium, 1044, 1057—1058, 1061 
topaz, 745, 908 
tourmaline, 745 
vermiculite, 1103 
zircon, 785

Breunnerite, 521
Brick, diatomite, 304

manganese as coloring, 547, 548 
Brick clay, geographical distribution, 226 
Brick dust, as filler, 571 
Brick shale, analysis, 210 
Brines, borax production, 151

bromine from, 605, 606 
calcium chloride, 610 
iodine from, 611 
natural, mineral content, 146, 149, 

151, 513, 521, 690,'809-812 
potash source, 690, 705
sodium carbonate and sodium sul­

phate content, 945
source of synthetic magnesite, 529 

British Guiana, bauxite, 100, 101, 108, 
130

diamonds, 742 
Bromine, 605-608

bibliography, 627 
markets, 607 
occurrence, 605 
prices, 607 
production, 606 
recovery methods, 606 
uses, 607

Brookite, 1042
Brownstone, 329
Brucite, 521
Brushes for electric equipment, graphite, 

432
Buhrstone, use as millstones, 37 
Building materials, diatomite, 308 

gypsum, 439 
lime, 479 
stones, 313-344

Bulgaria, salt, 825
Burgess, B. C.: Feldspar, 345-373 

Pyrophyllite, 756-765

Burma, jade, 746
precious stones, 723 
rubies, 742, 745 
salt, 828 
tourmaline, 745

Buwalda, J. P.: theory of origin of so­
dium borate deposits, 147

C

Calcaroni method, sulphur-ore beneficia­
tion, 1000

Calcination, gypsum, 440-444 
limestone, 160, 482-492 
magnesite, 526

Calcite, composition, 470 
in clay, 208 
properties, 381, 470 
uses, 722

Calcium carbonate, precipitation meth­
ods, 187

Calcium chloride, cement raw material, 
169

consumption, 609, 610 
formulas, 608 ' 
grades, 609 
prices, 610 
production, 609 
properties, 609 
sources, 608 
uses, 187, 609 
value, 609

Calcium cyanamide, 505, 655
Calcium hypochlorite, lime in manufac­

ture, 506
Calcium, metallic source, 507
Calcium sulphate, filler, 570 

natural minerals, 436
California, activable clay, 130 

alum minerals, 603 
andalusite, 784, 901, 903, 904 
asbestos, 56 
barite, 77, 80, 87 
bentonite, 121 
borate minerals, 145—151 
bromine, 605 
calcium chloride, 610 
carbon dioxide, 625,. 626 
chromite, 197 
clay, 224, 226 
corundum, 13 
diamonds, 742 
diatomite, 46, 298 
dumortierite, 908 
feldspar, 347, 348, 350 
fire clay, 779 
fluorspar, 384, 385 
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1118 INDEX

California, foundry sands, 969 
fuller’s earth, 130 
garnet, 29 
granite, 320 
graphite, 419, 420 
gypsum, 437 
Iceland spar, 620 
iodine, 611, 612 
kunzite, 745 
kyanite, 784, 905 
limestone, 325 
lithium minerals, 513, 515, 516 
magnesite, 522, 523, 526 
marble, 334 
mica, 555 
mineral pigments, 595 
perlite, 752 
potash, 690 
precious stones, 723, 724 
pumice, 749, 750 
pyrites, 1004 
pyrophyllite, 757 
quartz crystal, 767 
rock asphalt, 641 
salt, 818 
sandstone, 330 
Searles Lake. See Searles Lake 
sillimanite, 907 
slate, 931 
soapstone, 337 
sodium salts, 946, 950 
sodium sulphate, 952, 960 
strontium, 980, 981, 982 
sulphur, 1001 
talc, 1018, 1019, 1024, 1026, 1031 
titanium, 1052 
topaz, 908 
tourmaline, 745 
vermiculite, 1103

Canada, activable clay, 130 
asbestos, 57, 60, 71, 74 
barite, 82, 83 
bentonite, 122 
carbon dioxide, 626 
clay, 223, 224, 225, 226 
corundum, 13, 16 
diamonds, 742 
diatomite, 299, 301, 302 
feldspar deposits, 348 
fluorspar deposits, 382, 385 
garnet, 29 
granite, 315 
graphite, 419, 421 
gypsum, 437 
helium, 625 
Iceland spar, 619

Canada, kyanite, 906 
limestone, 476 
lithium minerals, 516 
magnesite, 523, 527-528 
marble, 315

. mica, 554 
perlite, 750 
phosphate rock, 671, 679 
potash, 692 
pumicite, 750 
pyrites, 1008 
pyrophyllite, 757 
rock asphalt, 641 
salt, 818, 819 
silica sand, 44 
slate, 932, 934 
sodium sulphate, 959-960 
strontium, 982 
talc, 1029, 1030, 1031 
titanium, 1045, 1050-1051, 1052 
woolrocks, 460

Cape Colony, phosphate rock, 680 
Carbide, lime in manufacture, 505 
Carbo mineralis, 417
CarboIon, 48
Carbon, filler, 570

for refractories, 785
Carbon dioxide, occurrence, 621, 625 

production, 626 
properties, 625 
sources, 621, 625 
uses, 626 
value, 626

Carbonado, industrial diamond, 9, 717 
Carborundum, 48
Cardox, 626
Carnallite, 685, 686
Carnelian, 746
Carolina stone, 346
Caroline Islands, bauxite, 100, 106
Carving, stone, 322, 323, 327
Cat’s-eye, 744
Caucasus, manganese ore, 543
Caustic soda, 187, 949 .
Celestite (strontium mineral), 980-988
Celite (diatomite), 294
Cement, aluminous, 113 

chemical requirements, 164 
as filler, 570 
magnesium oxychloride, 537 
marketing, 179 
mineral glues. 158 
natural, 159, 161 
portland, prices, 172 

process, 162 
sources, 162 
types, 165

INDEX 1119
Cement, production, 169, 170 

properties, 158 
puzzolan, 159 
special kinds, 177 
uses, 180

Cement manufacture, economics, 171 
flotation, 177 
fuels, effect, 171 
kilns, 176

Cement materials, 158-181 
air-entraining compounds, 169 
alkali waste, 168 
bibliography, 180-181 
blast-furnace slag, 169 
cement rock, 165, 166 
chalk, 168 
clay, 169, 229 
control, 173 
diatomite, 309 
gypsum, 170 
iron-bearing, 169 
limestones, 160, 166 
list, 164 
marls, 167 
portland cement, 164 
preparation for market, 176 
prospecting and exploration, 174 
pumice as a puzzolan, 753 
puzzolan and substitutes, 159 
quarrying, 175 
sand and sandstones, 169 
shale, 169 
shells, 167, 168 
for special effects, 169 
standards, 163 
world distribution, 173

Ceramics, batch formulas, 366 
fluorspar in glassmaking, 396 
lithium minerals in manufacture, 

518 
pyrophyllite, usage, 762 
talc in, 1036 
tests on sillimanite group of min­

erals, 894 
titaniferous minerals in, 1068 
use, classification of clays, 238 
whiting as ingredient, 191

Cerium, 634
Cerium oxide, 629
Ceylon, graphite, 419, 420, 423 

monazite, 631, 632 
precious stones, 723 
rubies, 743, 745 
salt, 828 
sapphires, 743 
titanium, 1057 
zircon, 745

Chalk and whiting, 182-193
Chalk, bibliography, 191

cement, raw material, 168 
composition, 183 
definition, 182 
distribution, 182 
marketing, 191 
origin, 183 
preparation for market, 183 
production, U. S., 184, 186 
properties, 183 
prospecting, 186 
uses, 46, 183, 191

Chalk flint, use on sandpaper, 44 
Chambers, Gordon H.: Manganese Ore, 

542-550
Channeling, limestone, 326 

marble, 335 
sandstone, 330

Charley Forest stone, 41 
Chaser stones, definition, 37 
Chemical industries, lime consumption, 

479, 500
Chile, borate minerals, 145 

diatomite, 299, 302 
dumortierite, 908 
graphite, 421 
iodine from nitrate deposits, 611, 612 
nitrate deposits, 643-648 
phosphate rock, 679.
salt, 823
sulphur, 1001 '
vermiculite, 1103

Chilean Nitrate and Iodine Sales Cor­
poration, 652

China, asbestos, 58 
bauxite, 106 
bentonite, 123 
diamonds, 742 
diatomite, 300 
feldspar, 348 
fluorspar, 382, 385 
graphite, 421 
phosphate rock, 679 
pyrophyllite, 757 
salt, 826 
talc, 1029, 1031

China clay (kaolin), use as abrasive, 46 
Chosen (Korea), andalusite, 904, 911 

barite, 82 
diatomite, 302 
fluorspar, 382 
graphite deposits, 419, 421, 423 
kyanite, 911 
magnesite, 524 
monazite, 631, 632 
pyrites, 1008
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INDEX1120
Chosen (Korea), sillimanite, 911 

talc, 1031
Chrome brick, for refractories, 799 
Chrome ore, for refractories, 778, 782, 

793
Chromite, 194-206 

analyses, 196, 202 
bibliography, 203—206 
composition, 194, 201 
consumption, U. S., 200, 203 
deposits, distribution, 197 
geological occurrence, 196 
prices, 202 
production, 198, 199 
properties, 195 
prospecting and exploration, 200 
specifications, 201 
uses, 200

Chrysoberyl, 744 
Chrysoprase, 746 
Chrysotile, 55 
Cinders, cement raw material, 169 

as filler, 571
Citrine, 746
Clay (see also Bleaching Clay, Bentonite, 

Bauxite), 207-244 
acid-activated; analyses, typical, 129 
activable, process of preparation, 134 
alkali-bearing, 207 
analyses, 129, 210, 212, 213 
base exchange, 210 
bentonite. See Bentonite 
bibliography, 240-244 
bleaching. See Bleaching Clay 
cement raw material, 169 
classification for ceramic use, 238 
composition, 207, 211 
deposits, classification, 221 

distribution, 223 
secondary changes, 223 

diatomaceous, analysis, typical, 129 
exports, U. S., 230 
as filler, 570, 585 
fire. See Fire Clay 
firing changes, 216, 217, 234 
imports, U. S., 227 
marketing, 236 
minerals, 207, 208 
mining, 231 
origin, 221 
preparation for market, 233 
prices, 237 
properties, 207, 211 
prospecting and sampling, 230 
shrinkage, 214, 215, 234 
soluble salt content, 220 
solutions, effect of electrolytes, 209

Clay, specifications, 236
strength when dry, 214, 235 
tests, 233 
texture, 212 
uses, 52, 229, 236 
water content, 213, 234 

.Cobbing, feldspar, 354 
Coke, by-product nitrogen, 654 
Colemanite (borocalcite), composition, 

144
properties, 145

Colombia, emeralds, 744 
nitrate deposits, 643 
quartz crystal, 768 
salt, 821

Color, amblygonite, 514 
anhydrite, 437 
aragonite, 470 
barite, 77 
bauxite, 96 
bentonite, 119, 122, 123 
beryl, 744 
borate minerals, 144 
calcite, 470 
chalk, 183 
chromite, 195 
clays, 215 
corundum, 11 
crushed stone, 247 
cryolite, 398 
diamonds, 734 
diatomite, 294 
dolomite, 470 
emerald, 744 
emery, 11 
feldspar, 346 
fluorite, 381 
garnet, 25, 746 
graphite, 417 
gypsum, 436

' halite, 808 
jade, 746 
lapis lazuli, 746 
lepidolite, 514 
magnesite, 470, 521 
marcasite, 1003 
mica minerals, 551-552 
mineral fillers, 572 
mineral pigments, 594 
nitrate ores, 644 
peridot, 745 
perlite, 749 
petalite, 514 
potash minerals, 686-687 
pumice, lump and granular, 748 
pumice glass, 748

INDEX 1121
Color, pyrite, 1003 

pyrophyllite, 756 
pyrrhotite, 1003 
quicklime, 469- 
roofing, 404, 407 
roofing granules, 407 
ruby, 742, 743, 745 
salt, 808 
sapphire, 742, 743 
sillimanite group minerals, 897 
slate, 928 
spodumene, 514 
strontium minerals, 980 
sulphur, 989 
talc, 1020 
titanium minerals, 1042—1043 
topaz, 745 
tourmaline, 745 
triphylite, 514 
tripoli, 1076 
turquoise, 746 
vermiculite, 1102 
whiting, 189 
zinnwaldite, 514 
zircon, 745

Colorado, alum minerals, 603 
andalusite, 904 
carbon dioxide, 625, 626 
clay, 224 
corundum, 13 
feldspar, 347, 350 
fire clay,'779 
fluorspar, 384, 390, 391 
helium, 625 
Iceland spar, 620 
limestone, 325, 475 
lithium minerals, 515 
marble, 334 
mica, 554, 555 
perlite, 750 
salt, 818 
salt domes, 995 
sillimanite, 907 
slate, 931 
sodium sulphate, 961 
titanium, 1052 
topaz, 908 
turquoise, 724 
vermiculite, 1103

Concrete, aggregate, pumice and pumi- 
cite uses, 752 

composition, 158 
crushed stone for, 259 
diatomite as admixture, 309 
heat conductivity, 449 
insulating bricks, 452 
tripoli in, 1089, 1091, 1094 

Concrete, vermiculite in, 1109 
Connecticut, barite, 81 

feldspar, 348, 350 
fluorspar, 390 
granite, 320 
limestone, 472 
lithium minerals, 515 
mica, 554

Connell, George A.: Borax and Borates, 
143-157

Control, political and commercial, an­
dalusite, 908

asbestos, 59 
barite,. 83 
bauxite, 106-108 ' 
borate minerals, 146-149 
cryolite, 401 
diatomite, 300 
dimension stone, 315 
graphite, 424 
gypsum, 438 
Iceland spar, 619 
kyanite, 908-909 
lime, 476 
magnesite, 532-533 
mineral pigments, natural, 595 
monazite, 632 
nitrates, 652 
potash, 693-695 
precious stones, 726 
pumice and pumicite, 750 
pyrites, 1012 
sillimanite, 909 
slate, 935 
sodium carbonate, 952 
sulphur, 1012 
topaz, 909 
tripoli, 1081 
vermiculite, 1103

Copper from pyrites, 1005, 1006, 1007 
Copper sulphate, agricultural use, 377 
Copper wool, 50
Cordage, pyrophyllite usage, 763 
Cork, as filler, 573 
Cornwall stone, 346 
Corundum, bibliography, 52 

composition, 10 
deposits, distribution, 13 
grading for size, 22 
marketing, 23 
mining, 14 
origin and mode of occurrence, 10,12 
price, 23 
production, 15 
properties, 11 
specifications, 22
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1122 INDEX

Corundum, uses, 23
Cosmetics, pyrophyllite usage, 763

talc in, 1037
Crayon noir, 417
Cristobalite, for refractories, 778
Crocidolite, 55
Crucibles, graphite, 431
Crushed stone, 245-293

aggregate, fineness modulus, 255
sand production, 287
sieve tests, 255
special tests of rocks, 254 

bibliography, 290-293 
classification of rocks used, 246 
cost and capital investment of plants, 

287
crushing, 280
early uses, 245
freezing and thawing tests of rock, 

253
loading at quarry, 278 
marketing, 288
mineral composition of rocks a fac­

tor, 249
mining rock, 285
physical properties of rocks impor­

tant, 250
plants for making, number and out­

put, 268, 286
portable, 286
sizes, 266

production and consumption, 265, 
286

prospecting and exploration of for­
mations, 267

quarrying rock, drilling and blast­
ing, 272

types, 271
screening, 283
sizes, standard, 256
soundness of rock important, 253 
sources, 246
stock-piling, 265, 284
stripping overburden from rock, 269 
transportation, 267
trends in industry, 289
uses, 245, 256
washing, 284

Crushers, asbestos milling, 70
for stone, invention, 245

Crushing strength, dimension stone, 314 
Cryolite, 398-401

artificial, 396, 400
bibliography, 403
composition, 398 
control, 401

Cryolite, deposits, 398
preparation for market, 399 
prices, 399, 401 
properties, 398 
uses, 400

smelting alumina, 112 
Crystal system, barite, 77

bauxite, 96 
bentonite, 119 
borate minerals, 144 
chromite, 195 
corundum, 12 
cryolite, 398 
diamond, 734 , 
diatomite, 294 
emerald, 744 
feldspar, 346 
fluorite, 381 
garnet, 25 
gypsum, 436 
halite, 808 
magnesite, 521 
marcasite, 1003 
mica, 552 
montmorillonite, 119 
potash minerals, 686-687 
pyrites, 1003 
pyrrhotite, 1003 
quartz crystal, 767 
salt, 808
sillimanite group minerals, 895 
spodumene, 514 
sulphur, 989 
talc, 1020 
vermiculite, 1102

Crystolon, 48
Cuba, asphaltite, 638 

barite deposits, 82 
chromite, 197 
salt, 820 
vermiculite, 1103

Cummins, A. B.: Mineral Fillers, 567 
590

Cummins, A. B. and Mulryan, Henry 
Diatomite, 294-312

Curbstones, 322, 329, 332 
Curium, 629 
Cutler’s Green stone, 41 
Cutting gem stones, 733 
Cyanamide, 505, 655 
Cyanite, uses, 722 
Cyprus, asbestos deposits, 58 

mineral pigments, 595 
pyrites industry, 1005

Czechoslovakia, bentonite. 123 
clay, 227 
diatomite, 300

INDEX 1123

Czechoslovakia, feldspar, 348 
garnet, 30 
graphite, 419, 420, 423 
lithium minerals, 516 
magnesite, 523, 524 
meerschaum, 614 
opals, 745 
pyrites, 1008 
salt, 825 
slate, 934, 935 
talc, 1030

D

Darapskite, 644
Dawson, Eugene H.: Mica, 551-566
Dead Sea, bromine, 605 

potash, 692
Delaware, clay, 225

talc, 1029
Denmark, chalk, 182 

diatomite, 299, 301, 302 
potash, 692 
salt, 824

Density, diatomite, 294
Detergents, bentonite, characteristics, 125 
Diamond-drill holes, 718 
Diamond tools, 717—720
Diamonds, alluvial, 727, 731, 732, 737, 

738, 740, 741 
composition, 734 
cost of production, 733 
detection of radioactive substances, 

720 
fields, 740 
gem, cutting, 734 
geographical distribution, 724 
industrial, abrasive types, 9

ballas, 9 
bibliography, 52 
bort, 9 
carbonado, 9 
geographical distribution, 717 
imports, U. S., 716 
prices, 717 
production, 717 
source, 9 
types, 716 
uses, 9, 717-720

marketing, 727-729 
mining,- 730-733, 838-839 
occurrence, 739—740 
oldest known, 735 
placer, 737, 740 
preparation for market, 731-733 
prices, 729 

Diamonds, production, 726, 735-739, 740- 
741 

properties, 4, 734 
quality, percentages, 737-738 
reserves, 738 
sizes, 737 
value, 735, 737

Diatomaceous earths, analyses, 295 
Diatomaceous powders, preparation, 305 
Diatomaceous products, prices, 309 
Diatomite, 294-312 

bibliography, 309-312 
cement raw material, 169 
composition, 294 
control, 300 
deposits, distribution, 298 
fillers, 570 
marketing, 307 
microstructure, 295 
mining, 304 
origin, 295 
powder, heat and conductivity, 449 
preparation for market, 304 
prices, 309 
production, 300-303 
properties, 294 
prospecting, 303 
specifications, 305 
tests, 305 
uses, 46, 301, 307, 338, 451

Diaspore, 95, 96
Dickite, composition, 207 
Didymium, 634
Dielectric properties and uses, mica, 552- 

553, 555
Dimension stone, 313-344 

bibliography, 342-344 
control, 315 
cost of preparing limestone, 328 
definition, 313 
distribution of deposits, 314 
endurance, 338 
exploration, 316 
foreign trade, 340 
granite, 313 
greenstone, 337 
limestone, 313 
marble, 313 
marketing, 340 
properties, 313 
quarrying and mining, 318 
rocks used, 338 
sales and values, U. S., 316 
sandstone, 313 
soapstone, 336 
specifications, 339 
selling prices, 342
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Dimension stone, varieties, 313 
Diorite, drilling costs, 274 
Dioxice, 625
Dolomite, composition, 470 

as dimension stone, 313 
drilling costs, 274 
filler, 570 
for refractories, 778, 782 
source of agricultural magnesium, 

378 
source of magnesia, 521 

Dominican Republic, bauxite, 105 
salt, 820

Dragline operation, sand and gravel, 
857-858

Driers, manganese, 546 
Drill, air-operated, 275 
Drfiling and blasting, rock to be used as 

crushed stone, 272
Drilling muds, oil-well, barite, 90 

bentonite, 124
Drilling wells, costs, 274 
Drugs, lime consumption, 479 
Dry batteries, manganese ore consump­

tion, 545
Dry ice, 625, 626
Dumortierite, bibliography, 919 et seq. 

composition and structure, 895 
control, 908 
deposits, distribution, 894, 908 
microstructure, 897-898 
mining, 912 
occurrence, 903 
origin, 901 
preparation for market, 912-916 
price, 919 
properties, 895 
specifications, 916 
tests, 916 
uses, 722, 917

Dust collection, asbestos milling, 70 
Dutch Guiana, bauxite, 130 
Dysprosium oxide, 629

E

Ecuador, salt, 821 
Egypt, asbestos, 58 

emeralds, 744 
feldspar, 348 
monazite, 631, 632 
nitrate deposits, 643 
phosphate rock, 675 
salt, 828 
talc, 1029

Elaterite, 638

Electric furnace, production of phospho­
rus, 664

Electrical resistance, mica, 552-553 
Electrolytes, effect on clay, 209 
Emerald, characteristics, 744 

occurrence, 744 
prices, 729 
sources, 744

Emery, bibliography, 52 
composition, 10 
deposits, distribution, 13, 18 
grading for size, 21 
marketing, 24 
origin and mode of occurrence, 10, 

13, 18 
preparation for market, 21 
prices, 24 
production, 19 
properties, 11 
specifications, 24 
uses, 24 
varieties, 11

Emery cloth, composition, 7 
grades, 22

Emery paper, grades, 22 
Emjeo, 379 ,
Engel, A. E. J.: Talc and Ground Soap­

stone, 1018-1041
Engine sands, production and value, 977 

requirements, 977
England {see also Great Britain and 

United Kingdom), 
activable clay, 130 
barite, 82, 83 
bauxite, 130 
chalk, 182 
clay, 227 
diatomite, 300 
epsomite, 610 
feldspar, 349 
fuller’s earth, 130 
graphite, 421, 431, 432 
helium, 625 
marble, 315 
potash, 692 
rotfenstone, 1081 
salt, 825 
strontium, 980, 983, 985

Epsom salts, fertilizer use, 610 
production, 610 
sources, 610 
value, 610

Epsomite, sources, 610 
Erbium oxide, 629 
Eritrea, salt, 829 
Ethylene-diamine-tartrate, 773 
Europium oxide, 629

INDEX 1125

Ethiopia, potash, 692 
salt, 829 
vermiculite, 1103 

Explosives, carbon dioxide, 626 
lime consumption, 479

F

Federal Aid Highway Act, 890 
Feldspar, 345-373

air separation, 360 
analyses and calculated mineral 

content, 348
bibliography, 370-373 
by-products, 356 
composition, 345 
consumption, U. S., 354 
control, 349, 360—364 
deposits, distribution, 347 
filler, 573 
freight rates important item, 368 
grades, 357 
granular glasspar, 357 
grinding equipment, 358 
ground, use as abrasive, 46 
kaolin content, 347 
mining, 354, 356 
origin, 346 
occurrence, 346 
patents, 369 
preparation for market, 357 
prices, 365 
production, 349, 351, 355 
properties, 345 
prospecting, 353 
quarrying, 354 
royalty in leasing property, 356 
species, 345 
specifications, 360 
substitutes, 368 
tests, 364 
uses, 349, 357, 364 
world movements, 351

Feldspar Grinder’s Institute, 361 
Fertilizer minerals, primary, 374 
Fertilizer minerals, secondary, 374-380 

bibliography, 380 
list, 374

Fertilizers, complete, 662 
epsom salts, 610 
graphite fillers, 433 
magnesite and products, 535, 537 
magnesium sulphate, 611 
manganese sulphate, 546 
mineral fillers for, 584 
phosphate content, 662 
phosphate, trade names, 664

Fertilizers, potash content, 706
Fiber-glass, 74
Fillers. See Mineral Fillers
Filter sand, distribution, 975 

grading, 974 
marketing, 975 
production, 975 
properties, 974 
uses, 974

Filtration, diatomite as medium, 301, 307 
mineral oils, plant for use of bleach­

ing earth, 139 
sewage, crushed stone for, 261 
tripoli in, 1095

Fineness modulus. See Crushed Stone
Finland, asbestos, 58

diatomite, 300 
feldspar, 348 
granite, 315 
graphite, 421 
pyrites, 1008 
talc, 1029

Firebrick, insulating, classification, 788
Fire clay, analyses, 129, 210

definition, 223 
distribution, 223 
insulating bricks, 452 
production, U. S., 796 
refractory brick, 778-780, 789-790

Flint paper, 7
Florida, chalklike mineral, 182 

clay, 225 
diatomite, 299 
fuller’s earth, 130 
kyanite, 906 
limestone, 182, 324, 474 
monazite, 631, 633 
pebble phosphate, 665 
phosphate rock, 669 
salt, 818 
titanium, 1043, 1045 
zircon, 785

Flotation, barite in Arkansas, 79, 84, 87, 
88

celestite, 986
cement materials, 177
cryolite, 400
diatomite, 305
feldspar, 356, 357
fluorspar, 394
graphite, 429
lithium minerals, 517 
magnesite, 526
phosphate pebbles, 666 
potash minerals, 704, 705 
pyrites, 1007
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Flotation, talc, 1034 
Flue dust, cement raw material, 169 
Fluorite, composition, 381 

occurrence, 381, 621 
optical, 395 
prices, 621 
properties, 381, 621 
rock-forming mineral, 382 
uses, 621, 721 

Fluorspar, 381-403 
bibliography, 401-403 
by-product of lead mining, 386 
composition, 381 
control, 388 
deposits, distribution, 382-388 

reserves, 389 
geology, 381, 382, 387 
grades, 395 
industrial importance, 381, 388 
marketing, 395 
mining, 392 
occurrence, 381, 382, 386, 387, 393 
preparation for market, 393 
prices, 389, 397
production and consumption, 389, 

390, 400
prospecting and exploration, 392 
specifications, 395 
stock pile in U. S., 388 
substitute, 721 
uses, 384, 386, 389, 390, 395, 396 

721
Flux, lithium minerals, 518 
Fluxstone, crushed stone, 262 
Fly-ash, as filler, 571
Foamglas, heat conductivity, 449 

insulating material, 451 
Fog dispersal, 609
Food products, lime consumption, 479 
Foreign Economic Administration, 

United States, stimulated 
search for corundum, 14 

Formosa, monazite, 631 
Fossils, in limestone, 471
Foster, Wilfrid R. and Riddle, Frank 

U.. The Sillimanite Groun 
893-926

Foundry bond and conditioner, bentonite 
124

Foundry facings, graphite, 432 
tripoli, 1091, 1094

Foundry sands, control, 969 
definition, 965 
distribution, 969 
marketing, 970 
mining, 969

Foundry sands, origin and occurrence, 968 
preparation for market, 969 
production, 969 
properties, 965-968 
tests, 970 
uses, 970 
value, 970

France, asbestos, 58
barite, 82
bauxite, 100, 102, 107, 130 
bentonite, 123
bromine, 605
carbon dioxide, 626
chalk, 182
diatomite, 299, 301, 302
feldspar, 348, 349
fluorspar, 382, 386
gypsum, 437
lithium minerals, 516 
marble, 315
mineral pigments, 595 
potash, 691.
pyrites, 1008
salt, 824
slate, 932, 934, 935
strontium, 983
talc, 1029, 1030, 1031
tripoli, 1080

Frasch process, sulphur mining, 996-999 
Freestone, 329
French Equatorial Africa, diamonds, 742
French Guiana, bauxite, 105 

diamonds, 742 
phosphate rock, 679

Freon, 396, 626
Fuels, in cement manufacture, 171, 172
Fuller’s earth, analyses, 128

deposits, distribution, 130 
filler, 570
microstructure, 578
preparation for market, 127, 133 
production, 130 
properties, 128 
tests, 137 
uses, 132

Fulton, Chester A.: Phosphate Rock, 
661-683

Furnace sand, production and value, 978 
requirements, 978

Fusibility, bitumens, native, 638
clay, 218 
tripoli, 1076

G

Gabbro, 338
Gadolinium oxide, 629

INDEX 1127

Gale, H. S.: theory of origin of sodium 
borate deposits, 147

Garnet, abrasive uses, 8, 30, 33, 722 
bibliography, 52 
composition, 25 
definition, 25 
distribution, 27 
gem stone, 34, 745-746 
marketing for abrasive use, 32, 34 
origin and mode of occurrence, 26 
preparation for use as abrasive, 30 
prices for abrasives, 35 
production, 27, 34 
properties, 25

Garspar, feldspar substitute, 369 
Gem stones. See Precious Stones 
Geology, asbestos, 60-62 

barium minerals, 78 
bauxite, 97, 100 
borate minerals, U. S., 147—149 
chalk, 183 
chromite, 196 
corundum, 12 
diamonds, 739-740 
diatomite, 295 
emery, 19 
fluorspar, 381, 382, 387 
garnet, 26 
lithium minerals, 514 
potash minerals, 687-690 
precious stones, 725 
pyrites, 1004, 1005, 1007 
quartz crystal, 768—769 
rocks, 314
sillimanite group minerals, 902- 

903
slate, 929, 936 
sulphur, salt domes, 990

Italian deposits, 999 
talc and soapstone, 1022—1030 
titanium, rock deposits, 1045-1052 
titanium sands, 1053-1061 
tripoli, 1097—1081

Geophysics, prospecting sulphur deposits, 
995

Georgia, asbestos, 56 
barite, 79, 84, 86, 88 
bauxite, 101, 130 
chalklike mineral, 182 
clay, 225, 226 
corundum, 13 
diamonds, 742 
diatomite, 299 
feldspar, 348, 350 
fuller’s earth, 130 
granite, 319 
graphite, 419, 420

Georgia, kaolin, 779
kyanite, 784, 893, 905
limestone, 182, 474
marble, 333
mica, 554, 555
mineral pigments, 592, 595
pyrophyllite, 757
salt, 818
sillimanite, 784, 906
slate, 923
talc, 1024, 1027, 1031
titanium, 1045
tripoli and silica, 46, 1076, 1077,

1082
vermiculite, 1103
woolrocks, 460

Germany, activable clay, 130
barite, 82, 83
bauxite, 100, 106
bentonite, 122
borate minerals, 145
bromine, 605
carbon dioxide, 626
clay, 227
diatomite, 299, 301, 302
emery, 21
feldspar, 348, 349
fluorspar, 382, 386
graphite, 419, 423
gypsum, 437
kieserite, 610
potash, 691
pyrites, 1008
salt, 824
salt domes, 995
slate, 932, 934, 935
strontium, 980, 983, 985
talc, 1029, 1030
tripoli, 1080

Gibbsite, 95, 96
Gillson, Joseph L.: Titanium, 1042-

1073
Gilsonite, 637-638
Glance pitch, 638
Glass, barite in fining or homogenizing, 

92
borax, effects, 153
cryolite as ingredient, 401
feldspar as raw material, 357, 364
fiber-glass, 74
fluorspar as ingredient, 396
granules, 406
lime consumption, 479
limestone usage, 264
lithium minerals in manufacture,

518
manganese in manufacture, 547 
optical, 634
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Glass, powdered, as filler, 571 
sand for, 971 
sodium sulphate in manufacture, 954 
surfacing, garnet abrasives, 34 

silica sand as abrasive, 44 
' use as abrasive, 52

Glass paper, 7
Glass sands, characteristics, 971 

distribution, 971 
grading, 972 
mining, 971 
occurrence, 971 
preparation for market, 971 
production, 971 
quarrying, 971 
specifications, 973 
value, 971

Glass wool, heat conductivity, 449 
manufacture, 453, 456 
uses, 462

Glauberite, 643, 953
Glauber’s salt. See Mirabilite 
Glauconite, 709
Glue, lime consumption, 479
Goldbeck, A. T.: Crushed. Stone, 245— 

293
Gold Coast, andalusite, 904 

bauxite. 100, 104, 130 
diamonds, 741 
manganese ore, 543

Graham, Horace R.: Nitrates and Nitro­
genous Compounds, 643-660

Grahamite, 638
Granite, composition, 313 

deposits, 315
structural features, 320 

drilling costs, 274 
meaning in crushed-stone industry.

246
occurrence, 314 
origin, 314 
preparation for market, 322 
production as dimension stone, 319 
properties, 314 
quarrying, 321
sales and values, U. S., 316 
selling prices, 342

Granular glasspar, 357 
Granules, 404-416 

bibliography, 416 
coated, 406 
coloring processes, 406, 407 
definition, 404 
durability, 409 
markets, 414 
materials used, 404, 406 
preparation for market, 412

Granules, prices, 415
production, 414 
properties required in materials, 407 
protection for asphalt roofing, 404 
size and shape, effect, 410 
“slate,” 404, 405 
specifications, 407 
tests, 412 

Graphite, 417—435
amorphous, 418 
artificial, 417, 434 
bibliography, 434-435 
carbon content, 418, 422 
classes, 417 
colloidal, 418 
composition, 417 
consumption, 426 
control, .424 
deposits, distribution, 419-426 
grades, 418 
impurities, 418 
manufactured, 417, 434 
marketing, 431 
mining, 428 
names, 417 
occurrence in rocks, 418, 419 
preparation for market, 429 
prices, 433, 434 
production, 426 
properties, 417 
prospecting and exploration, 428 
for refractories, 778, 785 
specifications, 430 
uses, 430, 431, 778, 785 
wartime markets, 425

Great Britain (see also England, Scot­
land, Wales, Ireland), 

fluorspar, 382, 386 
slate, 932, 934 
woolrocks, 460

Greece, barite, 82, 83 
bauxite, 100, 104 
chromite, 197, 198 
emery, 20 
magnesite, 522, 523, 524 
meerschaum, 614 
pyrites, 1008 
talc, 1029, 1030

Greensand, 709
Greenstone, composition, 337

granules, 405 
properties, 337 
uses, 337

Grinding, abrasive grains for, 5 
cement raw material. 169 
sands for, 975, 976

Grinding equipment, feldspar plants 358 

INDEX 1129

Grinding mills, tube, lining materials, 41 
Grinding pebbles, materials, 41 

production, U. S., 43
Grindstones, manufacture, 329, 332 

natural, deposits, 35 
production, 35 
quarrying and finishing, 36

Grossularite, 25
Guatemala, quartz crystal, 768 

salt, 821
Gwinn, G. Richards: Graphite, 417—435 
Gypsite, 437
Gypsum, 436—447

agricultural use, 375 
bibliography, 447 
cement raw material, 170 
in clay, 208
composition, 436 
control, 438 
deposits, distribution, 437 ■ 
filler, 570
marketing, 44'5 
mining, 439 
preparation for market, 439—445 
prices, 44'6 
production, 438 
properties, 436
prospecting and exploration, 438 
quarrying, 438
reaction with water, 437 
specifications, 436, 44'5 
tests, 445 
uses, 375, 439, 445, 451

H

Haffner, B. K., description of ilmenite­
magnetite ores of New York, 
1046-1047

Haiti, bauxite deposits, 105
Halite, blue, 686

pure salt, composition and properties, 
808

Halloysite, composition and structure, 
207, 208

Halurgy of natural sodium sulphate, 955 
959

Harder, E. C.: Bauxite, 95-118
Hardness, abrasives, important in evalu­

ating, 2 
amblygonite, 514 
anhydrite, 437 
aragonite, 470 
barite, 77 
bauxite, 96 
bitumens, native, 637, 638 
borate minerals, 144

Hardness, calcite, 381, 470 
chromite, 195 
cryolite, 398 
diamond, 4, 735 
diatomite, 294 
dimension stone, 313 
dolomite, 470 
emerald, 744 
feldspar, 346 
fluorite, 381 
garnet, 25 
granite, 313 
graphite, 417 
gypsum, 436 
halite, 808 
Iceland spar, 620 
lepidolite, 514 
limestone, 313 
magnesite, 470, 521 
marble, 313 
marcasite, 1003 
measuring, methods, 4 
meerschaum, 614 
mica, 552 
mineral fillers, 572 
monazite, 630 
orthoclase, 4 
potash minerals, 686 687 
pumice glass, 749 
pyrite, 1003 
pyrophyllite, 756 
pyrrhotite, 1003 
quartz, 4, 381 
quartz crystal, 767 
rocks, testing, 251 
salt, 808 
sandstone*,  313 
sapphire, 4 
sillimanite group mineralo, 897 
spodumene, 514 
sulphur, 989 
talc, 1020 
topaz, 4 
triphylite, 514 
vermiculite, 1102

Iah:■ r .s, (tiiAiii.i ', h.: Minenil Pigments, 
591 601

Strontium Minerals, 980 088 
Heat ami sound insulators, 448 466 
Heat conductivity, insulating materials, 

449
Heavy media separation, fluorspar, 394 

magnesite, 525
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1130 INDEX

Helium, production, U. S., 624 
properties, 623 
sources, 625 
uses, 623

Heuer, R. P. and Tyler, Paul M.: Re­
fractories, 774-806

Hiddenite, 514, 724, 745
Highway construction, Federal Aid Act, 

890
sand and gravel, 890 

Holmium oxide, 629 
Holystones, 38 
Horticulture, vermiculite useful, 1109' 
Humphreys spiral, treatment of titanifer- 

ous sands, 1060
Hungary, activable clay, 130 

bauxite, 100, 102, 107, 108, 130 
diatomite, 300, 302 
opals, 745 
salt, 825

Hydraulicking sand and gravel, 859- 
860

Hydrofluoric acid, formation from fluo­
rite, 381

Hydrogen sulphide, occurrence in natural 
gas, 621

Hydroquinone, manganese in manufac­
ture, 547 

uses, 547

I

Iceland spar, control, 619 
deposits, 619 
mining, 620 
prices, 620 
production, 620 
substitutes, 619 
uses, 618

Idaho, asbestos, 56 
corundum, 13 
diatomite, 298 
fluorspar, 384, 385 
garnet, 29 
kyanite, 906 
mica, 554 
monazite, 631, 633 
phosphate rock, 671 
precious stones, 724 
pumice, 749, 750 
salt, 818 
sillimanite, 907 
sodium sulphate, 961

Idwal stone, 41
Illinois, clay, 224 

diamonds, 742 
filter sand, 975

Illinois, fire clay, 779 
fluorspar, 383, 390, 391, 392, 721 
foundry sands, 969 
fuller’s earth, 130 
glass sands, 971 
limestone, 325, 474 
mineral pigments, 595 
pyrites, 1004 
sandblasting sand, 43 
silica, 45 
tripoli, 1076, 1077, 1082 
woolrocks, 460

Illite, 207, 208
Ilmenite, 1042, et seq. 

consumption, 1068 
production, 1065

Index of refraction, corundum, 12 
diatomite, 295 
feldspar, 346 
garnet, 26 
halite, 808 
mineral fillers, 572 
monazite, 630 
quartz crystal, 767 
salt, 808 
sillimanite group minerals, 897 
talc, 1020 
tripoli, 1076

India, andalusite, 904 
asbestos, 59 
bauxite, 100, 105, 130 
bentonite, 123 
carbon dioxide, 626 
chromite, 197, 199 
corundum, 17 
diamonds, 737, 740 
feldspar, 348 
garnet, 30 
kyanite, 784, 893, 894, 906, 911 
magnesite, 524 
manganese ore, 543, 544 
mica, 554 
monazite, 630, 633 
salt, 828 
sapphires, 743 
sillimanite, 784, 894, 907 
slate, 932, 935 
strontium, 984 
talc, 1029, 1030, 1031 
titanium, 1054-1057 
topaz, 908 
zircon, 785

Indiana, clay, 224 
diamonds, 742 
foundry sands, 969 
glass sands, 971 
limestone, 315, 324, 474

INDEX 1131

Indiana, pyrites, 1004 
waterstone material, 38, 39 
woolrocks, 460

Indochina, asbestos, 59 
bauxite, 106

Indonesia, phosphate rock, 679 
Insecticides, pyrophyllite usage, 763 

sulphur, 1010 
tripoli in, 1095

Insulating materials, asbestos, 74 
diatomite, 302, 308 
heat conductivities, 449 
heat and sound varieties, 448 
mica, 555 
properties, 448 
slate, 931 
sound, fabrication important, 450 

purposes, 449 
vermiculite, 1109

Iodine, control, 613 
distribution, 611 
markets, 613 
prices, 613, 614 
production, 612 
properties, 611 
recovery processes, 612-613, 651 
sources, 611, 651 
specifications, 613 
uses, 613

Iowa, gypsum, 437 
limestone, 325, 475

Iran (Persia), borate minerals, 145 
emery, 21 
salt, 828 
salt domes, 995 
turquoise, 746

Iraq, salt, 828
Ireland, barite, 82 

bauxite, 100, 105 
diatomite, 300, 302 
salt, 825

Iron-bearing materials for cement manu­
facture, 169

Italy, activable clay, 130 
asbestos, 58 
barite, 82 
bauxite, 100, 104, 130 
bentonite, 123 
borate minerals, 145, 146 

. bromine, 605 
carbon dioxide, 626 
diatomite, 300, 302 
feldspar, 348 
fluorspar, 382, 386 
iodine, 611 
marble, 315 
mineral pigments, 595

Italy, pumice, 750 
pyrites, 1008 
salt, 825 
slate, 932, 934 
sulphur, 999—1000 
talc, 1029, 1030, 1031 
travertine, 315

J

Jade, 722, 724, 746
Jamaica, 'bauxite deposits, 105 
Japan, activable clay, 130 

asbestos, 59 
bentonite, 123 
bromine, 605 
carbon dioxide, 626 
diatomite, 300, 302 
feldspar, 348 
fluorspar, 721 
fuller’s earth, 130 
manganese drier, 546 
phosphate, 677-678 
pyrites, 1008 
pyrophyllite, 757 
salt, 826 
slate, 932, 935 
sulphur, 1001 
titanium, 1060 
vermiculite, 1103

Java, diatomite, 300 
iodine, 611

Jenkins, G. F.: Asbestos, 55-76 
Johnston, W. D. Jr. and Thayer, T. P.:

Chromite, 195-206 
Josephson, G. W.: Granules, 404—416

K

Kainite, 685, 686 
Kalinite, 602, 603 
Kansas, cement, natural, 161 

chalk, 182
• gypsum, 437

helium, 624, 625 
limestone, 325, 475 
pumice and pumicite, 749, 750 
salt, 818 
sandstone, 329 
woolrocks, 460

Kaolin {see also China clay), analysis, 
129

filler, 570
geographical distribution, 224 
group of clays, 207 
in feldspar, 347
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1132 INDEX

Kaolin, insulating brick, heat conduc­
tivity, 449

origin, 224 
uses, 224

Kaolinite, analysis, 210 
composition, 207, 208 
uses, 778, 779

Kentucky, barite, 81 
bituminous rock, 640 
cement, natural, 161 
clay, 224, 225 
fire clay, 778 
fluorspar, 383, 390, 391, 392, 721 
limestone, 325, 474 
phosphate rock, 672

Kenya, graphite, 421 
kyanite, 906, 911 
salt, 829 
vermiculite, 1103

Kemite (rasorite), composition, 144 
properties, 144

Kilns, cement manufacture, 176 
gypsum calcining, 443 
lime manufacture, 482—492 
reactor, 489

Kish, 417 
Korea. See Chosen 
Kramer district, sodium borate deposits, 

146-148, 151
Kunzite, 514, 724
Kyanite, bibliography, 919 et seq. 

characteristics, 784 
composition and structure, 895 
consumption, 893, 909 
control, 908-909 
deposits, distribution, 784, 893, 894, 

905-906
feldspar substitute, analysis, 369 
marketing, 918-919 
microstructure, 897-898 
mining, 912
occurrence, 784, 902 
origin, 901
preparation for market, 913-916 
prices, 893, 919 
production, 784, 909 
properties, 895 
refractories, 784, 799 
source of mullite, 893 
specifications, 916 
stock pile, 910 
tests, 893, 916 
uses, 784, 799, 917-918

L
Labradorite, 746
Lacquer, mineral fillers for, 581

Ladoo, Raymond B.: Abrasives, 1-54 
Lamar, J. E. and Machin, J. S.: Heat 

and Sound Insulators, 448-466
Lampblack, use as abrasive, 52 
Langbeinite, 685, 686 
Lanthanum, 629, 634 
Lapis lazuli, 722, 724, 746 
Laterite, 95 

bibliography, 115-118
Lawson, A. C.: theory of origin of so­

dium borate deposits, 147
Leather manufacture, lime consumption, 

.505
Lepidolite, 552-566 

composition, 514 
occurrence, 514 
properties, 514' 

Leucite, 369, 685 
Leucoxene, 1043 
Lime, 467-512 

bibliography, 509-512 
calcination reaction, 467 
control, 476 
definition of terms, 467 
fillers, 570 
hydrated, cement raw material, 169 
impurities in limestone, objection­

able, 469
manufacture, 482-492 
marketing, 500 
preparation for market, 492 
prices, 508 
production, U.. S., 477 
properties, 468 
quicklime, 469 
reaction with water, 468 
for refractories, 778, 782 
sources, 470 
specifications, 493-498 
suitability for industrial applications, 

494-498
tests, 494-498
uses, 479, 498, 500, 507, 778, 782 

war-developed, 507
Limestone, agricultural use, 375 

analyses, 473 
calcination, 160, 482-492 
cap rock, salt domes, 991 
cement raw material, analyses, 161 
chalk and whiting, 182 
composition, 166, 313, 470 
deposits, distribution, 182, 315 324 

472
drilling costs, 274 
filler, 570 
fluxing agent, 262 
mining, 176, 186, 481

INDEX 1133

Limestone, occurrence, 470 
origin, 166, 314, 470 
preparation for market, 326, 328 
products, 328 
properties, 314 
prospecting and exploration, 478 
quarrying, 186, 325, 480 
sales and values, U. S., 316 
selling prices, 342 
uses, 247, 262 
varieties, 324

Limonite, in clay, 208
Linoleum and oilcloth, use of clay, U. S., 

229
Lippard, T. R.: Gypsum, 436-447
Lithia compounds, uses, 513, 518
Lithium metal, uses, 513, 518
Lithium minerals, 513-520 

bibliography, 540 
composition, 514 
deposits, distribution, 515 
lithia content, 513 
mining, 516 
occurrence, 514 
preparation for market, 517 
production, 516 
properties, 514 
sources, 513 
specifications, 517 
uses, 513, 518—519

Lithopone, preparation and use, 91
Loess, analysis, 210
Lompoc, preparation of diatomite, 305
Louisiana, chalklike mineral, 183

iodine, 611
limestone, 183, 475
salt, 818, 832
salt domes, 995
sulphur, 990, 994, 995

Lubricants, graphite, 432
lime consumption, 479 
talc in, 1038

Lundy, AV. T.: Sulphur and Pyrites,
989-1017

Lutecium oxide, 629
Luxembourg, pyrophyllite, 757

M
Macadam, crushed stone for, 259
Machin, J. S. and Lamar, J. E.: Heat 

and Sound Insulators, 448-466
Madagascar, beryl, 744 

corundum, 18 
garnet, 30 
graphite, 419, 421, 424 
kunzite, 745 
mica, 554

Madagascar, precious stones, 723 
quartz crystal, 768 
tourmaline, 745

Magnesia-asbestos slab, heat conductivity, 
449, 450

Magnesia, 85 pct, lime consumption, 479 
periclase, 522 
for refractories, 778, 786 
sources, 507, 521, 522 
synthetic, 528-532

Magnesite and related minerals, 521-541 
Magnesite, caustic, 522, 526, 533, 534, 

535, 537
composition, 470, 521 
consumption, U. S., 534, 538 
control, 532—533 
dead-burned, 522, 528, 532, 534, 536, 

538
deposits, distribution, 522 
fiUer, 570
Government war plants, 523, 527 
magnesium compounds, 538-540 
marketing, 537 
mining, 524-528 
occurrence, 522, 539 
origin, 522 
preparation for market, 525, 526, 527 
prices, 534, 538 
production, 523-524, 534, 537 
products, nomenclature, 522 
properties, 470, 521 
quarrying, 525, 526, 528, 539 
for refractories, 781, 791-793, 799 
from sea water, advantages, 781 
specifications, 535—537 
synthetic, 528-532 
tests 535 
uses’ 535-540, 781, 791-793, 799 

Magnesium, agricultural use of com­
pounds, 377

Magnesium carbonate, basic, insulating 
material, 450

Magnesium metal, sources, 507 
Magnesium oxide, filler, 570 
Magnesium sulphate, prices, 611 

production, 610, 611 
value, 611

Magnetic minerals, chromite, 195 
monazite, 630

Maine, diatomite, 299 
feldspar, 348, 350 
granite, 319, 320 
limestone, 472 
lithium minerals, 515 
mica, 554 
slate, 933 
tourmaline, 723, 745
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INDEX1134
Malachite, 722, 724 
Malaya, bauxite deposits, 100, 105 

monazite, 631
Manchuria, magnesite, 523 

monazite, 632
Manganese chloride, production, 546 

properties, 546
Manganese ore, 542-550 

analyses, 543 
bibliography, 549 
composition, 543 
compounds, valences, 549 
consumption, U. S., 544 
deposits, classification, 542 
geology, 542 
preparation for market, 544 
production, 544 
uses, 542, 545

Manganese sulphate, agricultural use, 
379

fertilizer use, 546 
production methods, 545 

Marble, composition, 313
deposits, distribution, 315, 333 
occurrence, 315 
preparation for market, 335 
properties, 314 
quarrying, 334 
sales and values, U. S., 316 
selling prices, 342 
uses, 247, 333 
varieties, 332 
waste utilization, 336 

Marbleizing slate, 939, 940 
Marcasite, 617, 727, 1003 
Mariposite, 722 
Marketing, asbestos, 72

barite, 89 
bauxite, 112 
bentonite, 124, 125 
bleaching clays, 139 
bromine, 607 
chalk and whiting, 191 
clay, 236 
corundum, 23 
crushed stone, 288 
diamonds, 727-729 
diatomite, 307 
dimension stone, 340 
emery, 24 
filter sand, 975 
fluorspar, 395 
foundry sands, 970 
garnet, 32, 34 
garnet abrasives, 34 
granules, 414 
graphite, 431

Marketing, gypsum, 445 
iodine, 613 
lime, 500 
magnesite, 537 
mica, 563 
mineral pigments, 599 
mineral wool, 462 
perlite, 752 
phosphate rock, 662 
precious stones, 727—729 
pumice and pumicite, 752 
pyrophyllite, 761—763 
quartz crystal, 771 
salt, 837 
sand and gravel, 889-890 
sillimanite group minerals, 918-919 
slate, 942 
strontium minerals, 986 
talc and ground soapstone, 1035- 

1038 
tripoli, 1095-1097 
vermiculite, 1108

Marls and shell marls, cement raw ma 
terials, 167

Maryland, clay, 224 
diatomite, 298 
feldspar, 350 
fire clay, 779 
glass sands, 971 
kyanite, 906 
limestone, 474 
marble, 333 
potash, 690 
soapstone, 337 
talc, 1024, 1029, 1031 
titanium, 1044

Massachusetts, andalusite, 904 
diatomite, 299 
emery, 18, 19 
feldspar, 348, 350 
granite, 319 
graphite, 419 
kyanite, 906 
limestone, 472 
lithium minerals, 515 
mica, 554 
talc, 1024, 1029

McCormick, Robert B.: Quartz Crystal 
766-773

Medicine and drugs, lime consumption, 
479

Meerschaum, artificial, 615 
bibliography, 627 
deposits, distribution, 614 
grading, 615 
imitation, 615 
mining, 615

INDEX 1135
Meerschaum, occurrence, 614 

prices, 616 
production, 614, 615 
properties, 614 
uses, 615 
value, 615

Melting point, bitumens, native, 637, 639 
corundum, 11 
diatomite, 294 
emery, 11 
feldspar, 346 
sulphur, 989

Mendozite, 602
Mertie, John B. Jr.: Monazite, 629-636 
Metabentonite, 207
Metallurgy, lime consumption, 479 
Metals Reserve Co. stock pile of fluor­

spar, 388
Metcalf, Robert W.: Tripoli, 1074-1101 
Mexico, barite, 82

bentonite, 123 
carbon dioxide, 626 
diatomite, 299, 302 
fluorspar, 382, 386 
graphite, 418, 419, 422 
Iceland spar, 619 
iodine, 611 
limestone, 476 
manganese ore, 543, 544 
mica, 554 
nitrate deposits, 643 
onyx, 315 
phosphate deposits, 679 
salt, 819 
salt domes, 995 
sodium salts, 951 
strontium, 984 
sulphur, 1001 
titanium, 1044 
vermiculite, 1103

Mica, 551—566 
bibliography, 566 
by-product of feldspar mining, 356 
composition, 551 
conservation steps, 561 
consumption, 558 
costs of production, 565 
deposits, distribution, 554-555 
fillers, 570 
grades, 558-562 
marketing, 563 
microstructure, 578 
mining, 564 
occurrence, 356, 553-554 
optical use, 621 
origin, 553-554 
preparation for market, 558—562 

Mica, prices, 563-564 
production, 556 
properties, 551, 552, 561 
species, 551 
substitutes for, 562-563 
synthetic, 563 
tests, 560-562 
uses, 551, 555, 621

Mica schist, deposits, U. S., 40
uses, 338

Michigan, bromine, 605 
calcium chloride, 610 
diamonds, 742 
graphite, 419, 420 
grindstones, 35 
gypsum, 437

•limestone, 325, 475 
potash, 690 
salt, 818, 832 
strontium, 981 
woolrocks, 460 

Micronizing, talc, 1035 
Microstructure, diatomite, 296 

dumortierite, 897 
kyanite, 897 
mineral fillers, 578 
mullite, 897
sillimanite minerals, 897 
talc, 578, 1021 
topaz, 897 
tripoli, 578
whiting, 578

Millstones, composition, 37
definition, 37 
production, 37 

Mineral fillers, 567-590
barite, 92
bibliography, 587—590
clay, 237
coatings for particles, 575
crushed stone, 264 
definition, 567 
diatomite, 302, 308 
functions, 567 
graphite, 433 
materials used, 571 
mica, 556 
microstructures, 578 
particle sizes and characteristics, 

569, 572
prices, 576
production, 575
properties, 568, 570
specifications, 586
talc, 1038 
tests, 586 
tripoli, 1089, 1091
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Mineral fillers, uses, 579-585 
Mineral pigments, 591-601 

bibliography, 601 
marketing, 599 
natural, composition, 592 

control, 595 
deposits, 595 
groups, 591 . 
mining, 597 
occurrences, 594 
particle size, 594 
preparation for market, 597 
properties, 594 
titaniferous materials in, 1067- 
. 1068 

prices, 600 
production, 596 
specifications, 598-599 
synthetic containing iron oxide, 

manufacture, 597 
patents, 597 

tests, 598-599 
uses, 600 
value, 591, 596

Mineral wool, 452-464 
composition, 452 
conductivity, 449 
manufacture, 452 
marketing, 462 
materials used, 455 
prices, 464 
production, 460 
tests, 462 
uses, 462 
varieties, 452

Mining methods, asbestos, 64 
barite, 85-88 
bauxite, 110 
bentonite, 123 
bitumens, 637, 638, 639, 640 
bleaching clay, 132 
borate minerals, 151 
breaking rock without explosives, 

620 
clay and shale, 231 
corundum, 14 
diatomite, 304 
dimension stone, 318 
feldspar, 354 
fluorspar, 392 
foundry sands, 969 
glass sands, 971 
graphite, 428 
gypsum, 439 
Iceland spar, 620 
limestone, 186, 481 
lithium minerals, 516

INDEX
Mining methods, magnesite, 524-528 

meerschaum, 615 
mica, 564 
mineral pigments, 597 
nitrate deposits, Chile, 647 
phosphate rock, 665, 669, 673, 674, 

675, 676 
potash minerals, 701-703 
precious stones, 730-733 
pumice and pumicite, 750-751 
pyrites, 1004, 1005, 1007 
pyrophyllite, 758 
quartz crystal, 770-771 
rock for crushed stone, 285 
salt, 833 
sand and gravel, 856-861 
sillimanite group minerals, 912 
slate, 939 >
sodium sulphate, 956 
strontium minerals, 986 
sulphur, Frasch process, 996-999 

lump ore, 1000, 1001 
talc, 1032 
tripoli, 1081-1083 
vermiculite, 1106

Minnesota, feldspar, 347, 350 
filter sand, 975 
granite, 315, 319 
limestone, 325, 475 
marble, 334 
millstones and chaser stones, 37 
mineral pigments, 595 
sandstone, 329 
slate, 933 
titanium, 1052

Minor industrial minerals, 602-628 (in­
dexed under names of min­
erals)

Mirabilite (glauber’s salt), dehydrating, 
958-959 

deposits, 959-960 
preparation, 956-958 
from sodium sulphate evaporation, 

953
Mississippi, activable clay, 130 

bauxite, 101 
bentonite, 121, 123 
chalk, 182, 183 
clay, 130, 224, 226 
foundry sands, 969 
limestone, 182, 474 
salt, 818 
salt domes, 995 
tripoli, 1076, 1078

Missouri, barite, 79, 84, 86, 88 
bauxite, 101 
clay, 224, 225

INDEX 1137

Missouri, fire clay, 778 
foundry sands, 969 
glass sands, 971 
granite, 315 
limestone, 325, 475 
marble, 333 
rock asphalt, 641 
tripoli, 45, 1076, 1078, 1082 
woolrocks, 460

Molding sands. See Foundry Sands 
Moler (diatomite), 294 
Monazite, 629—636 

bibliography, 635-636 
characteristics, 630 
composition, 630 
control, 632 
occurrence, 630, 631 
prices, 633 
production, 632 
properties, 630 
source of rare earths and thorium, 

629
sources, 629, 1045 
uses, 633

Montana, andalusite, 904 
asbestos, 56 
bentonite, 121 
chromite, 199 
corundum, 13 
fluorspar, 384, 385 
graphite, 419 
Iceland spar, 620 
kyanite, 906 
manganese ore, 543 
mica, 554, 555 
phosphate rock, 671 
precious stones, 723, 724, 743 
pyrites, 1004 
salt, 818 
sapphires, 743 
talc, 1024, 1031 
titanium, 1052 
vermiculite, 1103

Montmorillonite, composition, 119, 128, 
207

group of clays, 207 
origin, 208 

Moonstone, 746
Morocco, activable clay, 130 

asbestos, 58 
manganese ore, 543 
meerschaum, 614 
phosphate rock, 672 
salt, 828 
talc, 1029

Mudd, Henry T.: Fluorspar and Cryo­
lite, 381-403

Mullite, bibliography, 919 et seq. 
composition and structure, 895 
deposits, 895 
formation from other minerals, 783, 

895 
microstructure, 897-898 
occurrence, 783, 903 
origin, 900 
properties, 895 
for refractories, 778, 795, 799 
stable phase in system, 894 
uses, 778, 795, 799, 918

Mulryan, Henry and Cummins, A. B.: 
Diatomite, 294—312

Mumford, Russell W.: Lithium Min­
erals, 513-520

Muscovite, in clay, 208, 551-566 
filler, 570

Myers, John B.: Vermiculite, 1102-1110 
Myers, W. M.: Cement Materials, 158- 

181

N

Nacrite, composition, 207 
Namaqualand, sillimanite, 907 
National Bureau of Standards, Com­

mercial Standard CS23-30, 
feldspar, essential features, 
361-364

Navy, U. S., helium production, 624 
Nebraska, chalk, 182 

limestone, 475 
potash, 690 
pumice and pumicite, 749, 750 
salt, 818

Nelsonite, titaniferous rock, 1049-1050 
Neodymium, 634 
Neodymium oxide, 629
Nepheline syenite, feldspar substitute, 

368
Neptunium, 629
Netherlands Indies, bauxite, 100, 103 

diatomite, 302 
monazite, 631, 632 
salt, 820, 828 
sulphur, 1001

Nevada, activable clay, 130 
alum minerals, 603 
andalusite, 904 
barite, 81, 87 
borate, minerals, 145 
diatomite, 298 
dumortierite, 894, 908 
feldspar, 350 
fluorspar, 384 
foundry sands, 969
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Nevada, fuller’s earth, 130 
graphite, 419, 420 
gypsum, 437 
Iceland spar, 620 
limestone, 475 
magnesite, 522, 523 
perlite, 750, 752 
precious stones, 723 
salt, 818 
sillimanite, 907 
slate, 931 
sodium carbonate, 951 
sodium sulphate, 956, 961 
sulphur, 1001 
talc, 1024, 1026, 1031 
titanium, 1044 
turquoise, 724 
vermiculite, 1103

New Caledonia, chromite, 197, 199 
Newfoundland, asbestos, 59 

fluorspar, 382, 387 
graphite, 422 
pyrophyllite, 757

New Hampshire, diatomite, 298 
feldspar, 348, 350 
garnet, 28, 34 
granite, 320 
mica, 554 
scythestones, 41 
sillimanite, 907

New Jersey, clay, 224, 225 
diatomite, 299 
filter sand, 975 
fire clay, 779 
fluorspar, 390 
foundry sands, 969 
glass sands, 971 
limestone, 472 
sandblasting sand, 43 
slate, 933 
woolrocks, 460

New Mexico, activable clay, 130 
carbon dioxide, 625 
diatomite, 299 
fluorspar, 384, 390 
graphite, 419, 420 
helium, 624, 625 
Iceland spar, 620 
kyanite, 906 
lithium minerals, 515, 516 
meerschaum, 614 
mica, 554, 555 
perlite, 750 
potash, 685, 690 
pumice, 749, 750 
salt, 818 
sillimanite, 907

New Mexico, sodium sulphate, 961 
sulphur, 1001 
turquoise, 724 
vermiculite, 1103

New York, calcium chloride, 610 
carbon dioxide in springs, 626 
cement, natural, 161 
chaser stones, 37 
diatomite, 299 
emery, 18, 19 
feldspar, 347, 348, 350 
foundry sands, 969 
garnet, 27, 35 
graphite, 419, 420 
gypsum, 437 
limestone, 325, 472 
millstones, 37 
mineral pigments, 595 
pyrites, 1004 
quartz crystal, 767 
salt, 817, 832 
sandstone, 329 
slate, 933 
talc, 1019, 1023, 1024-1026 
titanium, 1045—1048

New Zealand, asbestos, 59 
bentonite, 123 
carbon dioxide, 626 
diatomite, 300 
jade, 746 
phosphate rock, 679 
titanium, 1045, 1060-1061

Nicol prism, method of making, 617 
Nigeria, phosphate rock, 680 
Niter, 685
Nitrate deposits, composition, 643-644 

Chile, distribution, 644 
genesis, 644-647 
mining, 647 
prospecting, 647 

distribution, 643 
occurrence, 643-647 
source of iodine, 611, 612

Nitrates, Chilean,' prices, 653 
production, 653 
specifications, 652 

control, 652 
extraction from ores, Chile, 648-652 
extraction of iodine from leach so­

lutions, 651
leach solutions, solar evaporation, 

652
preparation for market, 648-652 
sources, 643 
uses, 653

Nitrates and nitrogenous compounds, 
643-660

INDEX 1139

Nitrates and nitrogenous compounds, bib­
liography, 658-660

Nitrogen, atmospheric fixation, ammonia 
synthesis, 655

development of American in­
dustry, 656

process, 655 
substitute for Chilean nitrate, 
623

bibliography, 658
coke by-product, historical develop­

ment, 654
recovery process, 654 

compounds produced in U. S., 1944- 
1946, 658

occurrence in natural gas, 621 
sources, 621, 643, 655

Nonskid agents, abrasive grains, 6 
greenstone, 337

Nontronite, 207, 208 
Norbide, 49 
Nordberg, Bror: Sand and Gravel, 844- 

892
North Carolina, asbestos, 56 

barite, 81 
bromine, 605, 606 
clay, 225 
corundum, 13 
diamonds, 742 
emeralds, 744 
feldspar, 348, 350, 353 
garnet, 29, 34, 746 
granite, 319, 320 
hiddenite, 745 
kyanite, 784, 905 
limestone, 474 
lithium minerals, 515, 539 
marble, 334 
mica, 554, 555 
millstones and chaser stones, 37 
monazite, 631, 632 
precious stones, 724 
pyrophyllite, 757 
quartz crystal, 767 
sillimanite, 906 
soapstone, 337

• talc, 1024, 1027, 1029, 1031 
titanium, 1044, 1045, 1051, 1061 
vermiculite, 1103

North Dakota, activable clay, 130 
limestone, 475 
sodium sulphate, 961

Norway, diatomite, 300, 302 
' feldspar, 348
granite, 315 
graphite, 421 
mica, 554

Norway, monazite, 631, 632 
pyrites, 1006 
slate, 934 
talc, 1029, 1030 
titanium, 1044, 1045, 1050

Novaculite, use as sharpening stone, 38, 
39, 41

Nyasaland, bauxite, 106 
kyanite, 906

O
Obsidian, artificial pumice, 45
Office of Price Administration, fluorspar 

prices, 389
Ohio, bromine, 605 .

calcium chloride, 610 
cement, natural, 161 
clay, 224
diamonds, 742 
foundry sands, 969 
glass sands, 971 
grindstones, 35 
gypsum, 437 
fire clay, 779 
limestone, 325, 474 
millstones, 37 
pulpstones, 36 
salt, 817, 818, 832 
sandstones, 315, 329
sharpening stones, material for, 39, 

41
strontium, 980

Oil-field brines, Kansas, chemical con­
stituents, 810, 811

Oilstones, 38
Oklahoma, asphaltite, 638 

bituminous rock, 640 
chalk, 182 
granite, 320 
limestone, 475 
pumice, 750 
salt, 818, 819 
titanium, 1052 
tripoli, 45, 1076, 1078, 1082 
woolrocks, 460

Olivine, composition, 539 
deposits, 539 
for refractories, 787 
occurrence, 540 
uses, 54, 722

Onyx, 315, 333, 334
Oolites in bauxite, 96
Opals, 724, 745
Open-hearth furnaces, magnesite for bot­

toms, 536
Optical goods, materials used, 395, 396. 

617, 721, 722

Industrial Minerals and Rocks: Second Edition, Seeley W. Mudd Series (1949)
ACL Doc 25268 · Page 34 of 43

Published by AsbestosClaims.Law

asbestosclaims.law/library/25268/34

https://asbestosclaims.law/library/25268/34


1140 INDEX

Oregon, asbestos, 56
chromite, 197
diatomite, 46, 298
diamonds, 742
perlite, 750, 752
sodium sulphate, 962

Orthoclase, 4, 685, 687
Oxychloride Cement Association, 537
Oxygen, prices, 622

production, 622
uses, 622

Ozokerite, 639

P

Pacific Coast, limestone, 476
Paint, barite as pigment, 92

clay for, 229
graphite in, 4'32
lime consumption, 479
mineral fillers, 581
pyrophyllite for, 763
talc in, 1036
whiting in, 189

Palestine, bromine from Dead Sea, 605 
potash from Dead Sea, 692

Panama, salt, 821
Pandermite. See Priceite
Paper, clay in, 229

fillers, 580
kraft, sodium sulphate in manufac­

ture, 952, 954
lime in manufacture, 479, 498, 504 
sulphur in manufacture, 1009 

Paraguay, graphite, 421 
Patents, feldspar, 369

pyrophyllite, 764
synthetic pigments containing iron 

oxide, 597
Paving-brick clays and shales, distribu­

tion, 226
Paving stones, 322, 329, 331
Pearls, 727
Pebble phosphate. See Phosphate Rock
Pencils, materials used in making, 431
Pennsylvania, bauxite, 101

bromine, 605
cement, natural, 161
chromite, 197
clay, 224, 225
feldspar, 350
fire clay, 778
glass sands, 971
granite, 320
graphite, 419, 420
kyanite, 906
limestone, 325, 472

Pennsylvania, mica, 554 
mineral pigments, 595 
portland cement, 163 . 
pyrites, 1004 
pyrophyllite, 757 
rottenstone, 1080 
salt, 817 
sandstone, 329 
slate, 934 
talc, 1024, 1029, 1031 
vermiculite, 1103

Periclase, magnesia, 522 
Peridot, 745
Perlite, analysis, 748 

deposits, 750 
expanded, synthetic pumice, 749 
as filler, 571 
insulating material, 451 
marketing, 752 
preparation for market, 751 
prices, 754 
production, 752 
properties, 749 
quarrying, 751 
specifications, 751-752 
tests, 751—752

Perovskite, 1042 
Persia. See Iran
Persian Gulf, mineral pigments, 593, 595 
Perthite, 346
Peru, bentonite, 123

borate minerals, 145 
diatomite, 299 
mica, 554 
nitrate deposits, 643 
salt, 822 
sulphur, 1001

Pesticides, mineral fillers for, 583 
Petalite, composition, 514 

occurrence, 514
pH, bentonite, 120 

borax, 143 
clays, 213 
pyrophyllite, 756 
whiting, 188

Phalen, W. C.: Salt, 807-843
Philippine Islands, chromite, 197, 199 
Phlogopite, 552, 570 
Phosphate, uses, 662 
Phosphate rock, 661-683 

apatite, 661 
bibliography, 682 
consumption, 680 
deposits, distribution, 664-680

Florida hard rock, 669-670 
Florida pebble field, 665-669 
island deposits, 677

INDEX 1141

Phosphate rock, deposits, Tennessee field, 
670-671

Western field, U. S., 671
as filler, 573
marketing, 662
mining, 665, 669, 675, 676
origin, 661, 669
phosphorites, 661, 677
preparation for market, 666-668, 

669, 670, 673
price, 662, 682
production, 669-672, 674, 677—680 
products, manufacture, 663 
reserves, 682 
specifications, 670
varieties, 661

Phosphorites, 661, 677
Phosphorus, production in electric fur­

nace, 664
Pigments. See Mineral
Pipe clay, use as abrasive, 46
Planer, for finishing stone, 326

for stripping shale, 232"
Plaster of pans, use in cement, 170
Plasters, gypsum, 439, 445
Plastics, mineral fillers for, 582
Plumbago, 417
Plutonium, 629
Poland, bentonite, 123

iodine, 611
potash, 692 
pyrites, 1008 
salt, 825

Polaroid, 619
Polishes, abrasives for, 5, 8, 51

graphite, 433
talc, 1038
tripoli, 1092, 1095

Polishing, sands for, 975
stone, 323

Polyhalite, 643, 685, 686
Porcelain, early manufacture, 349 

enamel, manganese dioxide in, 547 
sillimanite minerals in, 894

Portable plants for producing crushed 
stone, 286

Portland stone, 162
Portugal, diatomite, 300, 302

lithium minerals, 516
mica, 554
pyrites, 1008
salt, 823
slate, 934, 935
tripoli, 1080

Potash, 684—713
bibliography, 711-713 
control, 693-695

Potash, definition, 684
deposits, distribution, 690-693 
minerals, composition, 685

origin and occurrence, 687-693 
properties, 685-687

mining, 701—703 
preparation for market, 703-705 
prices, 693, 694, 710-711 
production, 691-693, 695-697 
prospecting and exploration, 698- 

701
reserves, 693
salts, prices, 710-711 

production, 707-710 
uses, 707—710

source of magnesium sulphate for 
agriculture, 378

sources, 684, 692-693
uses, 684, 706-710
values, 695 

Potassium, bichromate, 707
bitartrate, 707 
bromide, 708 
carbonate, 708 
chlorate, 708 
chloride, 708 
cyanide, 708 
ferricyanide, 708 
hydroxide, 708 
iodide, 708 
isotopes and possible use, 685-686 
nitrate, 708 
occurrence in nature, 687-690 
permanganate, 547, 709 
phosphates, 709 
silicates, 709 

Potassium-aluminum sulphate, 707 
Potelot, 417 
Pottery, manganese as coloring, 548 

manufacture, 352 
use of clay, U. S., 229

Praseodymium, 634 
oxide, 629

Precious stones (see also names of stones), 
714-747

ancient mines, 714—715 
bibliography, 746-747 
consumption, 726 
control, 726 
cutting, 733—734 
distribution, 723-725 
early uses, 714—715 
geologic occurrence, 725 
marketing, 727-729 
mining, 730-733 
prices, 723, 729-730 
production, 726-729 
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Precious stones, prospecting and explora­
tion, 730-731 

ranking, 729 
synthetic, 743 
uses, 715-723 

. value, 723, 726, 729
Priceite (pandermite), composition, 144 

deposits, -145 
properties, 145

Prices, alum minerals, 604 
asbestos, 74 
barite, 93 
bauxite, 113 
bentonite, 125 
borate minerals, 154 
bromine, 607 
calcium chloride, 610 
chromite, 202 
clay, 237 
corundum, 23 
cryolite, 399, 401 
diamonds, 729 

industrial, 717 
diatomite and diatomaceous products, 

309
dimension stone, 342 
emerald, 729 
emery, 24 
feldspar, 365 
fluorite, 621 
fluorspar, 389, 397 
garnet for abrasives, 35 
granules, 415 
graphite, 433, 434 
gypsum, 446 
Iceland spar, 620 
iodine, 613, 614 
kyanite, 893 
lime, 508 
lithium minerals, 517-518 
magnesite, 534, 538 
magnesium sulphate, 611 
meerschaum, 616 
mica, 563-564 
mineral fillers, 576 
mineral pigments, 600 
mineral wool, 464 
monazite, 633 
nitrate, Chilean, 653 
oxygen, 622 
perlite, 754 
phosphate rock, 662, 682 
portland cement, 172 
potash, 693, 694 
potash salts, 710-711 
precious stones, 723, 729-730 

Prices, pumice and pumicite, 753-754 
pyrophyllite, 763-764 
quartz, 617 
quartz crystal, 772 
refractories, 804, 805 
rottenstone, 1095 
ruby, 729 
salt, 840-842 
sand and gravel, 890-891 
sapphire, 729 
sillimanite minerals, 919 
slate, 942 
sodium carbonate, 952 

natural, 954 
sodium sulphate, natural, 954 
strontium minerals, 985 
talc, 1038 
tripoli, 1095-1096 
vermiculite, 1110 
whiting, 191

Printing ink, manganese drier, 546 
Probert, F. H.: theory of origin of so­

dium borate deposits, 147 
Production, alum minerals, 603 

asbestos, 59 
barite, 83 
bauxite, 108 
bentonite, 121 
bitumens, native, 638-640 
bleaching clays, 130 
bromine, 606 
calcium chloride, 609 
carbon dioxide, 626 
chalk and whiting, U. S., 184, 186 
chromite, 198, 199 
corundum, 15 
crushed stone, 265 
diamonds, 726, 735-739, 740, 741 

industrial, 717 
emery, 19 
engine sand, 977 
epsom salts, 610 
feldspar, 351, 355 
filter sand, 975
firebrick and fire-clay products, 

U. S., 794
fire clay, U. S., 796 
fluorspar, 400 
foundry sands, 969 
furnace sand, 978 
garnet, 27 
glass sands, 971 
granules, 414 
graphite, 426 
gypsum, 438 
Iceland spar, 620 
ilmenite, 1065

INDEX 1143

Production, iodine, 612 
kyanite, 784, 909 
lithium minerals, 516 
magnesite, 523-524, 534, 537 
magnesium sulphate, 610, 611 
manganese ore, 544 
meerschaum, 614, 615 
mica, 556 
mineral fillers, 575 
mineral pigments, 596 
mineral wool, 460 
monazite, 632 
nitrate, Chilean, 653 
oxygen, 622 
perlite, 752 
phosphate pebble, 669 
phosphate rock, 669-672, 674-675, 

677, 678, 680 
potash, 691—693, 695-697 
potash salts, 707-710 
precious stones, 726-729 
pumice and pumicite, 750, 753 
pyrites, 1005, 1007, 1008, 1012- 

1014
pyrophyllite, 757, 763 
quartz, 616 
quartz crystal, 768 
refractories, 799-805 
rottenstone, 1087 
rutile, 1065 
salt, 820-833 
sand and gravel, 847 
slate, 932, 935, 936 
soapstone, 1030-1031 
sodium carbonate and sulphate, 

946-947
sodium sulphate, natural, 952 

synthetic, 952 J
strontium minerals, 984-985 
sulphur, 999, 1001, 1007, 1012—1014 
talc and ground soapstone, 1030 
titaniferous ores, 1064 
titanium minerals, 1057 
tripoli, 1086-1089 
vermiculite, 1104

Prometheum oxide, 629
Prospecting and exploration, bauxite, 

110
bleaching clay, 132 
borate minerals, 150 
cement materials, 174 
chalk, 186 
chromite, 200 
clay deposits, 230 
diatomite, 303 
dimension stone, 316 
feldspar, 353 

Prospecting and exploration, fluorspar, 
392 

graphite, 428 
gypsum, 438 
lime, 478 
limestone, 186 
magnesite, 524 
mineral pigments, 595 
nitrate deposits, Chile, 647 
potash, 698—701 
precious stones, 730—731 
pumice and pumicite, 750 
pyrophyllite, 758 
rock for crushed stone, 267 
salt, 833 
sand and gravel, 848-851 
sillimanite minerals, 911 
slate, 936 
strontium minerals, 986 
sulphur, salt domes, 995 
talc, 1031 
vermiculite, 1105

Protactinium oxide, 629 
Pseudobrookite, 1042 
Puerto Rico, limestone, 325 
Pulpstones, manufacture, 329, 332 

natural, production, 35
quarrying and finishing, 36 

Pulverizing equipment, feldspar plants, 
358

Pumice, artificial, 45 
cement raw material, 169 
as filler, 573 
rubbing stone, 39 
synthetic, 748 
use as crushed stone, 247 
uses, 247, 338, 451

Pumice and pumicite, 748-755 
analysis, 748 
bibliography, 754—755 
control, 750 
deposits, distribution, 749-750 
distinction, 748 
marketing, 752 
mining, 750-751 
preparation for market, 751 
prices, 753-754 
production, 45, 750, 753 
properties, 749-750 
prospecting and exploration, 750 
specifications, 751-752 
tests, 751—752 
uses, 44, 451, 752-753

Putty, linseed-oil, essential ingredients. 
190

Pyrite, in clay, 208 
composition, 1003
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INDEX1144
Pyrite, origin, 1003 

properties, 1003 
Pyrites, 1003-1017 

bibliography, 1014-1017 
control, 1012 
deposits, distribution, 1004-1008 
kinds, 1003 
marcasite. See Marcasite ■ 
mining, 1004, 1005, 1007 
occurrence, 1004, 1005, 1007 
preparation for market, 1005, 1006, 

1007
production, 1005, 1007, 1008, 1012— 

1014
pyrite. See Pyrite 
pyrrhotite. See Pyrrhotite 
specifications, 1010 
sulphur source, 1003 
tests, 1011 
uses, 1003, 1008, 1009 

Pyrope, 25 
Pyrophyllite, 756-765

analyses, 761 
associated minerals, 757 
bibliography, 764-765 
composition, 756 
consumption, 757-758 
deposits, distribution, 757 
derivation of name, 756 
filler, 570 
grades, 760 
marketing, 761—763 
mining, 758 
patents, 764 
preparation for market, 759-760 
prices, 763-764 
production, 757, 763 
properties, 756
prospecting and exploration, 758 
for refractories, 787 
similarity to talc, 1020 
specifications, 761 
tests, 761 
uses, 406, 757-758, 761-763 

Pyrrhotite, composition, 1003 
origin, 1003 
properties, 1003

Q
Quarrying, bauxite, 110 

bituminous rock, 640 
cement materials, 175 
diatomite, 304 
dimension stone, 318 
feldspar, 354 
glass sands, 971

Quarrying, granite, 321 
grindstones and pulpstones, 36 
gypsum, 438 
limestone, 186, 325, 480 
magnesite, 525, 526, 528, 539 
marble, 334 
perlite, 751 
rock for use as crushed stone, 271 
rottenstone, 1083 
sandstone, 330 
slate, 937—939 
soapstone, ,337 
titaniferous rock, 1061 
tripoli, 1082

Quartz, abrasive use, 44, 722 
bibliography, 627 
by-product of feldspar mining, 356 
in clay, 208 
gold, 724 
grains, abrasive use, 44 
microstructure, 578 

' occurrence, 616 
prices, 617 
production, 616 
properties, 4, 381, 616, 721 
uses, 616-617, 721 
value, 616

Quartz crystal, 766-773 
bibliography, 773 
composition, 767 
consumption, radio-grade, 772 
control, 769 
deposits, distribution, 767-769 
grades, 771 
marketing, 771 
mining, 770-771 
occurrence, 768-769 

-piezoelectric effects, 766-767 
preparation for market, 771 
prices, 772 
production, 768 
properties, 766-767 
substitutes, 773 
uses, 766 
value, 771

Quartzite, use as crushed stone, 247 
Quicklime, uses, 187

R
Radioactive substances, detecting, 720 
Rag-stones, 41
Railroad ballast, crushed stone, 261 
Ralston, Oliver C.: Natural Sodium

Carbonate and Sodium Sul­
phate, 945-964

Ransom, F. L.: theory of origin of so­
dium borate deposits, 147 

INDEX 1145

Rare earths, names, 629 
Rasorite. See Kemite 
Ratisbon honestone, 41 
Rayon coagulant, magnesium sulphate, 

611
Razor hones, 38, 39
Reconstruction Finance Corporation, 

fluorspar production, 388
Redfield, A. H.: Native Bitumens, 637- 

642
Refractories, 774-806 

aluminous, 113 
aluminum silicate, properties, 900 
bibliography, 805 
ceramic, 787.
chart for determining utility, 775 
consumer industries, 776 
firebrick and fire-clay products, pro­

duction, U. S., 794 
high-alumina, 799 
history of industry, 796-799 
industry in U. S., 799-805 
literature, 774 
manufacturing methods, 789—795 
metal, 787 
minerals and rock formations, 787 
mullite, properties, 900 
prices, 804, 805 
production, 799-805 
products, sales, 798

typical, 777
row materials, bone ash, 787 

clay, U. S., 229 
clay consumption, 797 
groups, 788 
properties, 778 
pyrophyllite, 762 
sillimanite, minerals, tests and 

specifications, 916 
specifications, 779 
titanium oxide, 787 

requirements, 774 
varieties, alumina, fused, 786 

asbestos brick, 788 
carbon brick, 785

• chrome and chrome-magnesite 
brick, 782, 793 

dolomite mixtures, 782 
fire-clay brick, 778—780, 789— 

790
for extra high duty, 786—787 
graphite, 785 
high-alumina brick, 779, 793 
insulating brick, 788 
magnesite, 781-782, 791—793 
mullite, 795, 900 

Refractories, varieties, silica, 780-781, 
790-791 

silicon carbide, 785, 793 
sillimanite group, 783 
spinel brick, 783 
zirconia, 784, 793, 795

Rhode Island, granite, 320 
graphite, 419, 420 
limestone, 472 
soapstone, 337

Rhodesia, asbestos, 60 
chromite, 197, 198 
diamonds, 742 
graphite, 421 
pyrites, 1008

Rhodolite, 25, 338, 724
Rich, A. D.: Bleaching Clay, 127-142 
Riddle, Frank H. and Foster, Wilfrid

R.: The Sillimanite Group, 
893-926

Ries, H.: Clay, 207-244
Special Sands, 965-979

Riprap, 313, 336
Road metal, crushed stone for, 259
Road stabilization, calcium chloride, 609, 

610
Rock crystal, properties and uses, 720- 

721, 746
Rock dust, for coal mines, 265 

as filler, 571
Rocks (see also names of rocks), classi­

fication for construction use, 
247

igneous, minerals composing, 346 
mineral composition factor in struc­

tural work, 249
origin, occurrence and distribution, 

314
physical properties and methods of 

testing, 250
soundness, definition and methods of 

testing, 253
Rockwood, Nathan C.: Lime, 467-512 
Rock wool, analyses, 457 

heat conductivity, 449 
manufacture, 454,456 
uses, 462

Roofing, granules. See Granules 
historical development, 404 
pyrophyllite in, 763 
talc in, 1037

Roscoelite, 552-566
Rottenstone, composition, 1074, 1076, 

1081
deposits, 1076, 1080, 1081 
foreign trade, 1096—1097 
occurrence, 1076, 1080
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Rottenstone, preparation for market, 1086 
prices, 1095 
production, 1087 
quarrying, 1083 
source, U. S., 45 
uses, 45, 1081

Rouge, abrasive, 51 
Royalty, feldspar leases, 356 
Rubber, clay in, U. S., 229 

lime consumption, 479 
magnesia in manufacture, 538 
mineral fillers, 582 
pyrophyllite in, 763 
sulphur in manufacture, 1010 
whiting as ingredient, 190

Rubbing stones, 38
Rubble, definition, 322 

specifications, 339
Ruby, abrasive use, 722 

colors, 742 
prices, 729 
sources, 742 
spinel, 745

Rumania, activable clay, 130 
bauxite, 100, 106, 130 
bentonite, 123 
diatomite, 300 
feldspar, 348 
graphite, 421 
mica, 554 
pyrites, 1008 
salt, 825 
salt domes, 995 
talc, 1029

Russia {see also USSR), activable clay, 
130

andalusite, 893, 904 
asbestos, 57, 60 
barite, 82, 83 
bauxite, 100, 103, 107, 108 
bentonite, 123 
beryl, 744 
borate minerals, 146 
bromine, 605 
corundum, 18 
emeralds, 744 
emery, 21 
feldspar, 348 
fluorspar, 382, 387 
Iceland spar, 620 
iodine, 611 
jade, 746 
kyanite, 906 
manganese ore, 543, 544 
mica, 554 
phosphate rock, 676, 679 
potash, 691

Russia, pyrites, 1008 
pyrophyllite, 757 
strontium, 984 
talc, 1029 
titanium, 1052 
tourmaline, 745 
vermiculite, 1103 

Rutile, 1042 et seq. 
in clay, 208 
consumption, 1068 
production, 1065

S
Salt, 807-843 

bibliography, 842-843 
brine salt, definition, 832 
brines, occurrence, 814-815 
commerce, 830 
commercial sizes, 836-837 
composition, 808 
dissolving underground, 833 
distribution, geographical, 817-830 
evaporated, definition, 832, 834 
grades, 810 
grainer, 834, 836 
halite mineral, composition and 

properties, 808
iodized, 836 
marketing, 837 
mining, 833 
moisture-proofing, 836 
occurrence, 812-815 
open-pan, 834, 836 
preparation for market, 834 
pressed blocks, 837 
prices, 840-842 
production, 820-833 
properties, 808 
prospecting, 833 
refining, lime consumption, 479 
rock salt, commercial sizes, 836 

mining, 834 
occurrence, 814 
origin, 815-817

significance in world, 807 
solar, 834, 836 
specifications, 838 
uses, 810, 838-840 
vacuum-pan, 834, 835 
value, U. S., 832 

Salt cake, 945, 952 
Salt domes, cap rock, 991

distribution, 994 
salt, 990 
sulphur deposits, 990 

Samarium oxide, 629

INDEX 1147
Sampling, clay deposits, 231 
Sand, cement raw material, 169 

made from crushed stone, 262 
stone, production, 287 

Sand and gravel, 844-892
ASTM designations, 844 
bibliography, 891 
definition, 844 
deposits, development, 851-855 

fluvial, 845 
glacial, 845, 846 
marine and lake, 845 
residual, 845-846 

fine sand, producing, 871-883 
hydraulic dredging, 859-860 
industry, U. S., 847-848 
marketing, 889-890 
mining, 856-861 
plants, trend in design, 868-871 
preparation for market, 861-867 
prices, 890-891 
production, 847 
prospecting and exploration, 848-851 
specifications, 844, 865-867, 883-888 
stripping overburden, 854, 856 
supply, 846 
tests, 887—889 
uses, 846, 889-890

Sandblasting, abrasive grains for, 5 
“carving” stone, 323 
sand for, 43, 976 
uses, 5

Sandpaper, composition, 7 
materials, chalk flint, 44 
quartz, 44

Sands, abrasive, 975 
engine, 977 
filter, 974-975 
foundry, 965-970 
furnace, 978 
glass, 971-974 
molding, 965-970 
properties, 967 
for sheet asphalt, 977 
sieve tests, 967, 972, 974 
special, bibliography, 978 

Sandstone, cement raw material, 169 
composition, 313, 328 
deposits, 40, 315 
origin, 314 
preparation for market, 331 
producing areas, U. S., 329 
properties, 314 
quarrying, 330 
sales and values, U. S., 316 
selling prices, 342 
uses, 247, 329

Sandstone, varieties, 329 
waste utilization, 332

Saponite, 207
Sapphire, 724

abrasive use, 722 
industrial, 618 
prices, 729 
properties, 4, 742

Sassolite (boric acid), composition, 143 
deposits, 145 
properties, 145 
uses, 153

Sawdust as filler, 573
Sawing stone, sands for, 44, 975 

quartz grains as abrasive, 44
Saws {see also Wire Saw), for cutting 

stone, 323, 327, 331, 335
Scandium, 629
Schat.t.f.r, W. T.: theory of origin of so- 

' dium borate deposit, 148
Scotch hone, 41
Scotland {see also Great Rritain), diato­

mite, 300
feldspar, 348
granite, 315 
graphite, 421

Scythestones, composition, 38
Sea water, bitterns, analysis, 812 

bromine from, 605, 606 
magnesite from, 529-531 

advantages, 781 
solar evaporation, 818, 836

Searles Lake, bromine, 605 
mineral content of brine, 513, 690 
potash industry, 685 
sodium borate deposits, 146, 149, 151 
sodium carbonate, 947, 950

Selenite, uses, 621
Senegal, phosphate rock, 680
Serpentine, uses, 540
Sewage filter beds, crushed stone for, 261 
Sewage treatment, lime consumption, 479 
Sewer-pipe clays, geographical distribu­

tion, 226
Shale, cement raw material, 169 

mining methods, 232 
origin, 314

Sharpening stones, definition, 37 
deposits, U. S., 39 
foreign, 41 
manufacture, 41 
natural, 39

Shells, cement raw material, 167, 168 
Shrinkage, clays, 214, 215, 234 
Siam, precious stones, 723

rubies, 743, 745 
sapphires, 743
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Siam, zircon, 745
Siberia, fluorspar, 721 

topaz, 745
Sicily, strontium, 984 

sulphur, 999—1000
Siderite in clay, 208
Sierra Leone, diamonds, 741 
Silex, tube-mill lining, 42 
Silica, crystalline, fillers, 570 

microcrystalline, use as abrasive, 45 
soft. See Tripoli

Silica brick, refractories, 780, 790-791, 
799

Silica sand, sources, 43
use as abrasive, 43

Silicon carbide, manufacture, 48 
for refractories, 778, 785, 793 
use as abrasive, 48

Sillimanite, bibliography, 919 et seq.
composition, 783
composition and structure, 895 
control, 909
deposits, distribution, 893, 894, 906-

907
microstructure, 897—898
occurrence, 783, 902
origin, 901 
preparation for market, 912-916 
properties, 895, 897 
refractories, 799 
specifications, 916 
tests, 893, 916 
uses, 722, 918

Sillimanite group of minerals. See Anda­
lusite, Kyanite, Sillimanite, 
Dumortierite, Topaz

Sinai Peninsula, turquoise, 746 
Skywriting and smoke screen, titanium 

tetrachloride, 1067
Slag, feldspar substitute, analysis, 369 

as filler, 571 
for wool, analysis, 457

Slag wool, analysis, 457
manufacture, 454, 456
uses, 462

Slate, 927-944
bibliography, 943-944
composition, 927, 928 
consumption, 936 
control, commercial, 935 
definition, 927
deposits, distribution, 314, 931-935 
marketing, 942
mineral content, 928
mining, 939
occurrence, 314, 927 
origin, 314, 927

INDEX .

Slate, preparation for market, 939-940 
prices, 942 
production, 932, 935, 936 
properties, 927, 928 
prospecting and exploration, 936 
quarrying, 937-939 
roofing granules. See Granules 
specifications, 941 
structure, 929-931 
tests, 940 
uses, 942 
value, 936

Smith, Howard I.: Potash, 684-713 
Smyrna oilstone, 41
Soap, lime consumption, 479 

pyrophyllite in, 763 
scouring, 8 
tripoli in, 1095

Soapstone (see also Talc and Ground 
Soapstone), composition, 336, 
1018

deposits, distribution, 1021-1030 
occurrence, 1021—1030 
origin, 337 
preparation for market, 337 
production, 337, 1030—1031 
quarrying, 337 
for refractories, 787 
uses, 337

Soda ash, 187, 188, 838, 839, 945, 949 
Sodium bicarbonate, 948 
Sodium borates, industry, 946 
Sodium carbonate, decahydrate, 948 

monohydrate, 949 
natural, 945-952 

bibliography, 962-964 
deposits, U. S., 950—951 
forms, 945 
industry,' 946 
occurrence, 945 
prices, 952, 954 
production, 946, 947 
tariffs, 952 
uses, 949-950

Sodium Leasing Act, 146 
Sodium sesquicarbonate, 948 
Sodium sulphate, natural, 945-946, 952- 

962 
bibliography, 962-964 
deposits, distribution, 959-962 
industry, 946 
mineral forms, 952-953 
mining, 956 
occurrence, 945 
preparation for market, 955-959 
prices, 954 
production, 946, 947, 952

INDEX 1149

Sodium sulphate, natural, reduction to 
sulphide, 954 

synthetic, production, 952 
uses, 953-955

Sodium sulphide, by reduction of sodium 
sulphate, 954

uses, 955
Solar evaporation, salt, 834, 836 

sea water, 818, 836
Solubility, anhydrite, 437 

borate minerals, 144 
diatomite, 295 
gypsum, 437 
halite, 808 
salt, 808 
sulphur, 989

Somaliland, salt, 829
Sonneberg water hone, 41 
South Africa, asbestos, 60 

chromite, 197, 198 
corundum, 12, 14 
diamonds, 737, 740 

industrial, 717 
emeralds, 744 
feldspar, 348 
fluorspar, 382, 385 
garnet, 30 
Iceland spar, 619 
manganese ore, 544 
nitrate'deposits, 643 
pyrites, 1008 
salt, 829 
sillimanite, 907 
slate, 932, 935 
vermiculite, 1103

South America (see also individual coun­
tries), asbestos, 58 

bentonite, 123 
borate minerals, 145, 146 
diamonds, industrial, 717 
diatomite, 299 
dumortierite, 908 
feldspar, 348 
fluorspar, 382, 385 
graphite, 421 
magnesite, 524 
mica, 554 
monazite, 631 
nitrates, 643 
phosphate rocks, 679 
precious stones,-723 
quartz crystal, 768 
rock crystal, 720 
.salt, 821-823 
sulphur, 1001 
titanium, 1044, 1057—1058, 1061 
topaz, 908

South America, vermiculite, 1103 
zircon, 785

South Carolina, barite, 81 
chalklike mineral, 183 
clay, 225 
corundum, 13 
diatomite, 299 
granite, 320 
kyanite, 784, 905 
limestone, 183 
monazite, 631, 632 
phosphate rock, 672 
pyrophyllite, 757 
sillimanite, 784, 906 
topaz, 893, 895, 908, 911 
vermiculite, 1103

South Dakota, andalusite, 904 
bentonite, 121, 123 
chalk, 182 
clay, 226 
feldspar, 347, 348, 350 
granite, 319 
limestone, 475 
lithium minerals, 515, 516 
mica, 554, 555 
sillimanite, 907

Southwest Africa, beryl, 744 
diamonds, 741 
salt, 829

Spain, andalusite, 904 
barite, 82 
bauxite, 100, 106 
diatomite, 300, 302 
fluorspar, 382, 387 
garnet, 30 
Iceland spar, 619 
lithium minerals, 516 
meerschaum, 614 
mica, 554 
mineral pigments, 593, 595 
potash, 691 
pyrites, 1005 
salt, 823 
slate, 932, 934 
strontium, 984 
talc, 1029 
tripoli, 1080

Special sands, 965-979
Specific gravity, amblygonite, 514 

anhydrite, 437 
aragonite, 470 
barite, 77 
bauxite, 96 
bitumens, native, 637, 638, 639 
borate minerals, 144 
calcite, 470 
chromite, 195
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Specific gravity, clay, 216, 235 
corundum, 11 
cryolite, 398 
diamonds, 735 
diatomite, 294 
dolomite, 470 
emery, 11 
feldspar, 346 
fluorite, 381 
graphite, 417 
gypsum, 436 
halite, 808 
lepidolite, 514 
magnesite, 470, 521 
marcasite, 1003 
meerschaum, 614 
mineral fillers, 572 
monazite, 630 
perlite, 749 
potash minerals, 686-687 
pyrite, 1003 
pyrophyllite, 756 
pyrrhotite, 1003 
quartz crystal, 767 
rocks, 314 
rocks, determining, 252 
salt, 808 
sillimanite minerals, 897 
spodumene, 514 
sulphur, 989 
triphylite, 514 
tripoli, 1076 
talc, 1020 
vermiculite, 1102 

Specifications, asbestos, 71 
barite, 89 
bauxite, 112 
bleaching clays, 137 
borate minerals, 152 
celestite, 986 
chromite, 201 
clay, 236 
corundum, 22 
diatomaceous products, 305 
dimension stone, 339 
emery, 24 
feldspar, 360 
fire-clay brick, 779 
fluorspar, 395 
foundry sands, 970 
garnet for abrasives, 31 
glass sands, 973 
granules, 407 
graphite, 430 
gypsum, 436, 445 
iodine, 613

Specifications, lime, 493-498 
lithium minerals, 517 
magnesite and products, 535-537 
mineral fillers, 586 
mineral pigments, 598-599 
nitrates, Chilean, 652 
perlite, 751—752 
phosphate rock, 670 
pumice and pumicite, 751-752 
pyrites, 1010 
pyrophyllite, 761 
salt, 838 
sand and gravel, 844, 865—867, 872, 

883-888 
sillimanite minerals, 916 
slate, 941 

. sulphur, 1010
talc and ground soapstone, 1035—1038 
tripoli, 1089 
vermiculite, 1108 
whiting, 188

Spessartite, 25
Spinel, 745, 778, 783
Spodumene, composition, 514 

gem forms, 514, 745 
occurrence, 514 
properties, 514

Standard CS23-30, commercial feldspar, 
essential features, 361-364 

Stassfurtite, 145 
Steatite, 1018 
Steel abrasives, 50 
Stock-piling, crushed stone, 265, 284 

diamonds, industrial, 717 
fluorspar, 388 
kyanite, 910

Stone. See Crushed Stone, Dimension 
Stone, and names of rocks 
and stones

Stoneware clay, geographical distribu­
tion, 225

Streak, barite, 77 
corundum, 12 
diatomite, 294 
emery, 12 
feldspar, 346 
garnet, 26 
graphite, 417 
marcasite, 1003 
pyrrhotite, 1003 
sulphur, 989

Stripping, bentonite, 123 
bleaching clay, 132 
clay and shale, 231 
dimension stone, 318

INDEX 1151

Stripping, overburden of rock for crushed 
stone, 269

sand and gravel beds, 854, 856 
Strontianite, 980-988 
Strontium minerals, 980-988

analyses, 980
bibliography, 987
celestite, 980
deposits, distribution, 981-984 
marketing, 986
mining, 986
occurrence, 980
origin, 980
preparation for market, 986, 987 
prices, 985
production, 984-985 
properties, 980 
prospecting, 986 
specifications for celestite, 986 
strontianite, 980 
uses, 987

Sugar manufacture, use of limestone, 263 
Sugar refining, lime consumption, 479 
Sulphur, 989—1017

agricultural use, 376 
bibliography, 1014-1017 
by-product from oil shale, 1007 
consumption, 1012—1014 
control, 1012
deposits, distribution, 999, 1000-1001 

pyrites as source, 1004-1007 
salt-dome, 990-999

mining, Frasch process, 996-999 
lump ore, 1000, 1001

occurrence, 989, 999
origin, 1001—1003
preparation for market, 998, 1000, 

1001
production, 999, 1001, 1007, 1012— 

1014
properties, 989
prospecting and exploration, 995 
pyrites as source, 1004-1007 
sources, 989—999, 1000—1007 
specifications, 1010 
tests, 1011
uses, 1008-1010

Sulphuric acid, fertilizer use, 376 
raw materials, 1008 
uses, 376, 1008-1010

Sul-Po-Mag, 379
Sumatra, diatomite, 300
Superphosphate, manufacture, 663 
Surinam, bauxite, 100, 102, 108 
Swaziland, asbestos, 60
Sweden, aphrodite, 614 

diatomite, 300, 302

Sweden, feldspar, 351 
granite, 315 
graphite, 421 
lithium minerals, 516 
pyrites, 1007 
pyrophyllite, 757 
slate, 932 
talc, 1029, 1030

Switzerland, andalusite, 904 
fluorspar, 721 
salt, 826 
slate, 934

Sylvite, 685, 686
Syria and Lebanon, salt, 827

T

Talc (see also Talc and Ground Soap­
stone), composition, 1018 

deposits, distribution, 1021-1030 
as filler, 570, 585 
grades (sizes), 1039 
heating effect, 1020 
industrial, analyses, 1019 

minerals in, 1023 
sizes, 1035 
sources, 1020

. microstructure, 578, 1021 
mining, 1032 
occurrence, 1021-1030 
prices, 1038 
properties, 1019 
prospecting and exploration, 1031 
for refractories, 787 
similarity to pyrophyllite, 1020 
soapstone. See Soapstone 
uses, 406, 1031

Talc and ground soapstone, 1018-1041 
bibliography, 1039-1041 
marketing, 1035-1038 
preparation for market, 1034 
production, 1030-1031 
specifications, 1035-1038 
tests, 1035-1038 
uses, 1035—1038 
value, 1030, 1031

Tanganyika, diamonds, 741 
phosphate rock, 680 
salt, 829 
vermiculite, 1103

Tannic, acid, cement raw material, 169 
Tanning, lime consumption, 479 
Tariffs, barite, 83 

borate minerals, 155 
chalk and whiting, 185 
dimension stone, 340 
feldspar, 351
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Tariffs, fluorspar, 389 

lithium, 516 
magnesite, 533 
meerschaum, 616 
mineral pigments, 595 
precious stones, 727 
pumice and pumicite, 752 
refractory materials, 804-805 
salt, 830 
sodium carbonate, 952 

Tasmania, diatomite, 300 
Techmangan 65 pct, 379 
Tennessee, barite, 80, 84, 86-88

bauxite, 101 
chalk, 182 
clay, 224, 225 
fluorspar, 390 
kyanite, 906 
limestone, 325, 474 
marble, 334 
phosphate rock, 670 
pyrites, 1004 
sandstone, 330 
silica, 45 
slate, 933 
strontium, 982 
tripoli, 1076, 1079 

Tennessee Valley Authority, phosphate 
mining, 670

■production of elemental phosphorus, 
664

Terbium oxide, 629
Terra cotta, use of clay, U. S., 229 
Tests, bleaching clay, 137 

borate minerals, 152 
clay, 233 
diatomaceous products, 305 
feldspar, 364 
foundry sands, 970 
gypsum, 445 
lime, 494-498 
magnesite and products, 535 
mica, 560-562 
mineral fillers, 586 
mineral pigments, 598-599 
mineral wool, 462 
perlite, 751-752 
pumice and pumicite, 751-752 
pyrites, 1011 
pyrophyllite, 761 
roofing granules, 412 
sand and gravel, 887-889 
sillimanite minerals, 893, 916 
slate, 940 
sulphur, 1011
talc and ground soapstone, 1035— 

1038

Tests, vermiculite, 1108 
whiting, 188

Texas, activable clay, 130 
bentonite, 121 
bituminous rock, 640 
bromine, 605 
chalk, 182 
clay, 224, 226 
diatomite, 299 
feldspar, 350 
fire clay, 779 
fluorspar, 384, 385 
fuller’s earth, 130 
granite, 315, 320 
graphite, 419, 420 
gypsum, 437 
helium, 624, 625 
limestone, 325, 475 
magnesite, 523 
pumice, 750 
salt, 818, 819, 832 
salt domes, 994 
sodium sulphate, 962 
strontium, 980, 981 
sulphur, 990, 994, 1001 
talc, 1031 
titanium, 1044 
vermiculite, 1103

Textiles, lime in manufacture, 499, 506 
mineral fillers, 584 
pyrophyllite in manufacture, 763

Thayer, T. P. and Johnston, W. D. Jr.: 
Chromite, 194-206

Traprock, drilling costs, 274
Thenardite, sodium sulphate salt, 945, 

952
Thoria, for refractories, 778, 787 
Thorium, 629, 633-634 
Thulium oxide, 629 
Tibet, borate minerals, 145, 146 
Tile, manganese coloring, 548 

use of clay, U. S., 229
Tile clay, geographical distribution, 226 
Tin, in titaniferous sands, 1045 
Tincal. See Borax 
Titanite, 1042 
Titanium, 1042-1073

bibliography, 1069-1073 
consumption of ores, 1068 
deposits, classification, rock, 1043- 

1044 
sand, 1044-1045 
geology, 1045-1061

metal, production and properties, 
1068-1069

metallurgical treatment of ores, 
1063-1064

INDEX 1153
Titanium, minerals containing, analyses, 

1066-1067 • 
characteristics, 1042-1043 

mining and concentration, 1061 
preparation of ores, 1062-1064 
production, of minerals, 1057 

of ores, 1064 
quarrying rock, 1061 
uses of minerals, 1064

Titanium oxide, for refractories, 787 
Tixoton (bentonite), 122 
Tonsil (activated clay), 122 
Topaz, abrasive use, 722 

bibliography, 919 et seq 
composition and structure, 745, 895 
control, 909 
deposits, distribution, 893, 895, 908 
microstructure, 897—898 
mining, 912 
occurrence, 902 
origin, 901 
preparation for market, 913-916 
properties, 4, 895 
specifications, 916 
tests, 916 
uses, 917—918

Toughness, rocks, testing, 251 
Tourmaline, occurrence, 745 

properties, 621, 722 
uses, 621, 722

Transjordania, phosphate rock, 680 
Transvaal, andalusite, 904 

phosphate rock, 680
Trap rock, meaning in crushed-stone in­

dustry, 246
Travertine, 315, 324, 325 
Tremolite (asbestos mineral), 55 
Trinidad, lake asphalt, 639-640 
Triphane, 514 
Triphylite, composition, 514 

occurrence, 514
Tripoli, 1074-1101 

bibliography, 1098 
composition, 1074-1075, 1080 
control, 1081 
deposits, distribution, 1076-1081 
as filler, 573 
foreign trade, 1096-1097 
marketing, 1095-1097 
microstructure, 578 
mining, 1081-1083 
occurrence, 1077—1081 
preparation for market, 1083-1086 
prices, 1095—1096 
production, 1086-1089 
products, 1083—1085, 1086 
properties, 1075-1076

Tripoli, quarrying, 1082 
rottenstone. See Rottenstone 
sources, 45, 1074 
specifications, 1089 
uses, 45, 338, 1089-1095 
value, U. S., 1088

Tripolite, 1074
Trona, sodium carbonate salt, 945, 948
Trump method of mining salt, 834 
Tschermigite, 602
Tube-mill linings, material, 41 

production, U. S., 43
Tufa, cement raw material, 169
Tuffs, 247, 338
Tunis, bromine, 605
Tunisia, fluorspar, 382, 385 

phosphate rock, 674
Turkey, asbestos deposits, 58 

bentonite, 123 
borate minerals, 145 
chromite, 197, 198 
diatomite, 300 
emery, 20 
meerschaum, 614 
mineral pigments, 595 
salt, 824, 828

Turquoise, 746
Turrentine, J. W.: Secondary Ferti­

lizer Minerals, 374-380
Tyler, Paul M.: Minor Industrial Min­

erals, 602-628.
Tyler, Paul M. arid Heuer, R. P.: Re­

fractories, 774-806

U

Uganda, graphite, 421 
kyanite, 906

Ulexite (boronatrocalcite), composition, 
144

deposits, 145 
properties, 145

Ultramarine, sources, 722
United Kingdom, gypsum, 437 

pyrites, 1008
United States (see also individual states), 

alum minerals, 603 
asbestos, 56, 60 
barite, 78—82, 83 
bauxite, 100, 101, 108, 130 
bentonite, 121 
bitumens, native, 637-642 
bleaching clay, 130 
borate minerals, 145-150 
bromine, 605 
calcium chloride, 610 
carbon dioxide, 626 
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United States, cement, natural, 161 
chalk, 182, 186 
chaser stones, 37 
chromite, 197 
clay, 223, 227, 228, 230 
corundum, 12, 13 
diamonds, 742 
diatomite, 298,301, 302 
dimension stone, 315, 316, 319, 340 
dumortierite, 894, 908 
emery, 13, 18 
feldspar, 347, 349 
fire clay, 778 
fluorspar, 382-385, 388 
garnet, 27 
gem stones, 723-724 
granite deposits, 319 
granules, production and prices, 414 
graphite, 419, 426 
grinding pebbles, production, 43 
grindstones, production, 35 
gypsum, 437 
Iceland spar, 620 
iodine, 611-612 
jade, 746 
kyanite, 784, 893, 894, 905-906, 910 
lime, 476, 477 
limestone, 472-476 
lithium minerals, 515-516 
magnesite, 522-524 
manganese ore, 543, 544 
marble, 333 
meerschaum, 614 
mica, 554 
mica schist, scythestone materials, 40 
millstones, production, 37 
mineral pigments, natural, 595 
monazite, 631, 633 
nitrate deposits, 643 
nitrogen fixation industry, 656 
phosphate rock, 665-672 
potash, 684, 690, 695 
precious stones, imports, 727 
pulpstones, production, 35 
pumice and pumicite, 749-750 
pyrites, 1004 
pyrophyllite, 757 
quartz crystal, 767 
salt deposits, 817-819 
sandstone producing areas, 329 
sharpening stones, deposits, 39 
silica sand, 43 
sillimanite, 906-907 
slate, 931-934 
soapstone, 337 
sodium carbonate, 946, 950-951

United States, sodium sulphate, natural, 
960

strontium minerals, 981—982, 984
sulphur, 1001
titanium, 1045-1048, 1049, 1051—

1052, 1053
tripoli, 1076-1080
tube-mill linings, production, 43
turquoise, 746
vermiculite, 1103
whiting, 186
zircon, 785

Uranium, 630
Uranium oxide, 629
Uruguay, emery, 21

graphite, 421
USSR {see also Russia), chromite, 197, 

198
diatomite, 300, 301, 302
graphite, 419, 424
gypsum, 437
magnesite, 523
ozokerite, 639
quartz crystal, 768
salt, 826
salt domes, 995
slate, 932

Utah, alum minerals, 603
bentonite, 121
bituminous rock, 641
carbon dioxide, 625
diatomite, 299
fire clay, 779
fluorspar, 384, 385
gilsonite, 637
helium, 625
limestone, 475
marble, 334
mica, 555
ozokerite, 639
phosphate rock, 671
potash, 690
precious stones, 724
salt, 818
salt domes, 995
slate, 931
sodium sulphate, 959, 962
strontium, 980
sulphur, 1001
wurtzilite, 638

Uvarovite, 25

V

Variscite, 724
Varnish, lime in manufacture, 479, 499

manganese drier, 546

INDEX 1155
Varnish, mineral fillers for, 581 
Venezuela, asbestos, 59 

diamonds, 742 
salt, 821

Vermiculite, 1102-1110 
bibliography, 1110 
composition, 1102 
control, 1103 
deposits, distribution, 1103 
expansion, 1102 
filler, 570 
heat conductivity, 449 
marketing, 1108 
mica mineral, 552, 566 
mining, 1106 
origin, 1102 
preparation for market, 1106 
prices, 1110 
production, 1104 
properties, 1102 
prospecting and exploration, 1105 
specifications, 1108 
tests, 1108 
uses, 451, 1109

Vermont, asbestos, 56 
diatomite, 299 
granite, 319 
limestone, 325, 472 
marble, 334 
mineral pigments, 595 
slate, 933 
soapstone, 337 
talc, 1024, 1028, 1031

Vienna lime, use as abrasive, 51 
Virginia, barite, 81 

diatomite, 298 
emery, 18, 19 
diamonds, 742 
feldspar, 348, 350 
gypsum, 437 
kyanite, 784, 905 
limestone, 325, 474 
mica, 554 
millstones and chaser stones, 37 
mineral pigments, 595 
pyrites, 1004 
quartz crystal, 767 
salt, 818 
sandstone, 330 
slate, 934 
soapstone, 337 
talc, 1024, 1029, 1031 
titanium, 1044, 1045, 1049 

Volcanic ash, as filler, 571 
Volcanic dust. See Pumice 
Volcanic gases, 622
Volcanic rocks, use as crushed stone, 247

W

Wales, rottenstone, 1081 
Wallboard, pyrophyllite usage, 763 
Washington, andalusite, 904 

asbestos, 56 
chromite, 197 
clay, 224,225,226 
diatomite, 46, 298 
epsomite, 610 
fire clay, 779 
fluorspar, 384, 385 
magnesite, 522, 523, 524, 539 
pulpstones, 36 
pumice, 750 
sandstone, 330 
sillimanite, 907 
soapstone, 337 
sodium carbonate, 951 
sodium sulphate, 962 
strontium, 981 
talc, 1029, 1031

Waterstones, 38
Water treatment, lime consumption, 479, 

499, 505
Waxes, mineral, ozokerite, 639 
Welsbach mantle, monazite used, 633 
Well drilling, costs, 274 
Welsh oilstone, 41 
West Indies, salt, 820 
West Virginia, asphaltite, 638 

bromine, 605 
calcium chloride, 610 
glass sands, 971 
grindstones, 35 
limestone, 474 
millstones and chaser stones, 37 
pulpstones, 36 
salt, 817, 818 
sandstone, 330

Whiting, bibliography, 191 
definition, 182 
filler, 570 
import duties, 185 
marketing, 191 
microstructure, 578 
preparation for market, 184, 186 
prices, 191 
production and consumption, U. S., 

184, 186
specifications, 188
tests, 188
uses, 188, 191

Whittle Hill stone, 41
Wicken, Oscar M. and Birch, Raymond 

E.: Magnesite and. Related 
Minerals, 521-541
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Williams, F. J.: Barium Minerals, 77- 

94
Wilson, Hewitt: Chalk and. Whiting, 

182-193
Winter salt, 958
Wire saw, for cutting slate, 938 

for marble, 335
Wisconsin, cement, natural, 161 

diamonds, 742 
foundry sands, 969 
granite, 315, 319 
kyanite, 906 
limestone, 325, 475 
pyrites, 1004 
sandstone, 330

Witherite, 77
Wood distillation, lime consumption, 479 
Wood flour, as filler, 573
Woolrocks, chemical analyses, 457 

geographical distribution, 460 
varieties, 458

Wurtzilite, 638
Wyoming, bentonite, 121, 123 

chalk, 182 
chromite, 197 
clay, 226 
feldspar, 347, 350 
fluorspar, 384, 385 
kyanite, 905 
limestone, 325 
lithium minerals, 515 
mica, 554, 555 
phosphate rock, 671 
precious stones, 724 
salt, 818

Wyoming, sodium salts, 946—947, 951 
sodium sulphate, 956, 962 
sulphur, 1001 
titanium, 1052 
vermiculite, 1103

X

X-ray spectrometer patterns, sillimanite 
group, 896

Y

Ytterbium oxide, 629
Yttria, for refractories, 778
Yttrium, 629, 634
Yugoslavia, bauxite, 100, 103, 108, 130

chromite, 197, 198
diatomite, 300
magnesite, 523
pyrites, 1008
salt, 825

Z

Zinc sulphate, agricultural use, 379
Zinnwaldite, 552-566

composition, 514
occurrence, 514
properties, 514

Zircon, gem stone, 745
for refractories, 778, 784, 785, 786, 

793, 795
in titaniferous sands, 1045
uses, 722
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