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METAL-MINE ACCIDENTS IN THE UNITED STATES DURING
THE CALENDAR YEAR 1930 !?

By WiLLiam W. Apams?®

INTRODUCTION

Although 1930 was a year of unsettled conditions and part-time
operation in mining as in other industries (a situation that often
tends toward greater accident hazards and rising accident rates in
industry), the safety record in metal mining during the year was the
best ever known by that industry. The average period during which
the mines were in operation was considerably shorter than in 1929, a
fact normally portending lower morale and more accidents in pro-
portion to the number of men employed, yet the death rate from
accidents at the mines was lower than in any year except 1928; and
the injury rate, covering all accidents causing loss of time, was lower
than ever before. ,

Companies operating metal mines deserve high praise for the splen-
did progress made in 1930 under prevailing conditions.

Reports from mine operators to the United States Bureau of Mines
showed a falling off in the average number of men employed and in
the number of man-shifts of work performed, as was to be expected.
It was also natural that the average employee should have fewer
days of work than in the preceding year. The gratifying feature
of the year’s work, however, was the reduction in the number of
accidents, a reduction that was proportionately greater than the
reduction in the number of men employed. Thus, for any given
volume of employment or exposure to occupational hazards, the
frequency of accidents in 1930 indicated marked improvement over
that in 1929,

The accident-frequency rate for nonfatal injuries of a temporary
nature—those that did not involve amputations or the permanent
disabling of any part of the body—was much smaller than in 1929.
These temporary injuries cover all cases involving disability to an
employee lasting beyond the day on which the accident occurred.
The fatality rate was also reduced, as previously stated. These two
classes of accidents, fatalities and temporary nonfatal injuries, com-
prised 97 out of every hundred accidents that occurred during the
year. The remaining 3 per cent of the accidents resulted in injuries
of a permanent nature and caused either partial or complete disability
of the injured employees. The frequency rate for injuries causing
permanent disability increased.

1 Work on manuscript completed February, 1932.

3 The statistical canvass of the metal-mining industry and the work incident to the preparation of the
statistical tables in this publication were congucted by Miss Mary Bringhurst, assisted by Mrs. M. E.
Kolhos, of the Bureau of Mines. '

3 Chief statistician, demographical division, U. S. Bureau of Mines.
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2 METAL-MINE ACCIDENTS IN THE UNITED STATES: 1930

Considering all mines covered by this publication, without reference
to the kind of mineral produced, the operators’ reports revealed lower
fatality rates for opencut mining and for work at surface shops and
yards and a slightly higher fatality rate for underground mining. The
accident rate for nonfatal injuries was lower, however, for all three
classes of work.” (See Tables 1, 2, and 5.)

Mining as a whole, excluding coal mines and stone quarries, em-
ployed 103,233 men during the calendar year 1930. This number
represents the summation of the “average’’ number of men employed
at all mines in the United States as reported by the individual mines
for the various periods during which they were in operation. As the
period of operation of the individual mines ranged from a few days or
weeks to the full 365 days in the year, the total number of employees
as reported by the mines has been converted to its equivalent number
of full-time or 300-day workers as a basis for calculating accident-
frequency rates that may be compared for different years, for different
branches of mining, or for different States. Men employed at the
mines performed 27,869,982 man-days of labor in 1930, an amount
equal to that which might be performed by 92,900 men if every man
were employed 300 days during the year. The accident rate per thou-
sand employees, when converted to a 300-day basis, was 2.92 for fatal
and 167.86 for nonfatal injuries. Each of these rates, as already stated
represents progress in the prevention of accidents over the previous
year. Comparative figures for 1929 showed a fatality rate of 3.03
and an injury rate of 200.11.

The actual number of employees killed by mine accidents in 1930
was 271, and the number injured was 15,594. As shown in Tables 12
and 13, the outstanding causes of fatal accidents in underground
mining operations were falls of rock or ore from the roof or wall;
explosives; persons falling down chutes, winzes, raises, or stopes;
and haulage. The chief causes of fatalities in stripping or opencut
mining were explosives and falls or slides of rock or ore. Ten men were
killed in opencut mining, 200 in underground operations, 37 in shaft
accidents, and 24 in accidents that occurred in or about surface
shops and yards connected with the mines. These figures do not
include accidents to employees at ore-dressing or smelting plants, as
such accidents are treated in a separate annual publication issued by
the bureau and entitled ““Accidents at Metallurgical Works.”” The
fatality rates for underground, opencut, and surface work at the mines
are shown in Table 5, which also gives the accident rates for nonfatal
injuries. The chief causes of nonfatal injuries in underground minin%,
as shown in Table 13, were falls of rock or ore from the roof or wall,
loading ore at the face, haulage, hand tools, and drilling. ~ Similar
injuries to workers in opencut mines were caused chiefly by handling
materials, haulage, falls of persons, and falling or sliding rock or ore.

Tables 1 to 13 present the principal significant figures relating to
accidents and employment in the metal-mining industry in 1930, and
Tables 12 and 13 show the number and causes of fatal and nonfatal
injuries in each State.

Operations at metal and nonmetal mines covered by this publication
were conducted in 42 States during 1930. Michigan emp{)oyed more
men than any other State, with Minnesota and Arizona ranking second
and third, respectively. In 24 States the industry employed 1,000 or
more men; and among these States Florida ranked first with the
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lowest death rate from accidents, having no fatalities at all during 1930
and having more men employed than Kentucky, which also had no
fatalities. Minnesota ranked first with the smallest accident rate for
nonfatal injuries. The relative standing of States having 1,000 or
more mine workers is indicated below, arranged according to the num-
ber of men employed; the relative standing of the States is also shown
arranged according to their fatal and nonfatal injury rates.

Relative standing of States having 1,000 or more men employed at mines, classified
according to number of men employed, and fatality and injury rates per 1,000
men employed (300-day basis)

|
Rela- Num- || gola. Rela-
§ ber of A Fatal- A
tive tive H tive Injury
stand- State men | ong. State ity llstand- State rates
ing em- ing rates ing
ployed
1| Michigan........ 16,410 1 1
2 | Minnesota. .. 11,762 2 2
3 | Arizona..__ -] 10,162 3 5 3
4 | Montana.. -] 6,491 4 . 4
6 | California. 5 . b
6 6 . 6
7 7 . 7
8 8 . 8
9 9 2.06 9
10 10 2.15 10
1 11 2.21 11
12 12 2.41 12
13 13 2.87 13
14 14 3.02 14
15 15 3.08 15 | Kansas.......... 200. 00
16 16 3.15 16 | South Dakota...| 207.08
17 17 3.80 17 | Colorado....-...| 230. 77
18 18 3.80 18 | New Mexico....| 236.43
19 19 4.03 19 .| 236.50
20 20 4.16 20 -] 236.76
21 21 | 4.2 21 -| 266.31
22 22! 4.93 22 .| 240.39
23 | Wisconsin...._... 23 | 5.27 2 | 284.36
24 | Kentucky....._.. 24 | California...... .| 5.84 24 349.33

The foregoing fatality and injury rates indicate the number of
deaths or injuries per thousand men employed (including surface
workers), adjusted to a standard basis of 300 workdays.

Obviously, these accident rates do not indicate the reasons that
underlie the favorable or unfavorable position of a State. Safety
laws governing mines are more advanced in some States than in
others, and enforcement of such laws is not equally effective in all
States. Moreover, some mining companies pay more attention to
accident prevention than do other companies; and the inherent
hazards of mining are not equal in all States. Regarding the last-
named factor, for example, opencut mining is attendeg with less danger
than mining work underground, and this fact contributes toward a
favorable accident experience in States where a large proportion of
mining is conducted by opencut methods. In Minnesota opencut
mining as compared with underground mining has relatively more
importance than in other States. It should be emphasized, however,
that the method of mining is only one factor in the equation; another
very important factor is the amount of attention given to safety by
individual mining companies, and in this connection is should be stated
that many of the companies in Minnesota are among the most
advanced leaders in mine-safety work in the United States.
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TABLE 1.—Accidents and accident-frequency rates at metal and nonmetallic mineral

mines
|
! Number of accidents Rates per thousand 300-day workers
Character of dis- | _
ability . i I
' 1926 | 1927 | 1928 | 1929 ' 1930 | 1926 l 1927 | 1028 | 1929 | 1930
i T |
|
07N W | 430 32| 273| 350 | 271, 347| 310| 250| 30| 292
Permanent total ...~ 201 11 19 22 22| .16 .09| .17| .19 .24
Permanent partial2.! 557 517 550 455 481 | 4491 4.5 | 503 394 5.18
Temporary 3..__.._. 129,773 | 24,605 | 21,914 | 22,615 | 15,091 | 240.36 | 216.89 | 200.41 | 195.98 | 162 44
Total nonfatal; 30,350 : 25,133 | 22,483 | 23,002 | 15,504 | 245.01 | 221. 54 | 205.61 | 200.11 | 167.86
Grand total...! 30,780 | 25,485 | 22,756 | 23,442 | 15,865 l 248, 48 | 224.64 | 208.11 | 203.14 | 170.78
‘ ‘ } . |
1926 1027 1928 ! 1929 1930
1
Number of men em- i
ployed. _. : 127,823 119, 699 113,866 | 118,735 103, 233
Number of s! 37,160, 978 34, 033, 063 32,803, 610 34, 618, 120 27, 869, 982
Number of 300-da;
workers.__._....__. 123,870 113, 447 109, 345 115, 394 i 92, 900

1 Permanent total disability: Loss of both legs or arms, 1 leg and 1 arm, total loss of eyesight, paralysis,
or other condition permanently incapacitating workman from doing any work of a gainful occupation.

! Permanent partial disability: Loss of 1 foot, leg, arm, hand, eye, 1 or more fingers, 1 or more toes, any
dislocation where ligaments are severed, or any other injury known in surgery to be permanent partial

disability.

3 Temporary disability: Lasting longer than the remainder of day of accident.

TABLE 2.—Number of men employed, days of labor performed, and number of men
killed and injured at all mines in the United States, 1911 to 1930

Men employed Number killed | Number injured
Aver- Equiva- . Per Per
Year dage ) lentd in ’Il‘lot‘.al {thg(t)]fiand t;not:)l’xgand
ays | Actual 300-day shifts - 300-day ay
active| number | workers Total | workers Total workers
(calcu- (caleu- (caluc-
lated) lated) lated)
282 | 165,979 | 156,088 { 46, 826, 573 695 4.45 | 26,577 170.27
287 , 550 | 161,059 ; 48,317,800 661 4.10 | 30,734 190. 82
288 | 191,276 | 183,594 | 55,077,855 683 3.72 | 32,971 179. 60
271 | 158,115 | 142,620 | 42,785,840 559 3.92 | 30,218 211.87
280 | 152,118 | 141,997 | 42,599,015 553 3.89 | 35,295
282 | 167,337 | 157,192 | 47,157,559 630 4.01 | 31,159 198,22
282 | 204,685 | 192,455 | 57,736, 425 697 3.62 | 48,237 250. 64
287 | 200,579 | 192,085 | 57,625,811 852 4.44 | 46,286 240.97
207 | 182,606 | 181,006 | 54,301,748 646 3.57 | 42,915 237.09
279 | 145,262 ' 134,871 | 40, 461, 350 468 3.47 | 31,508 233.
296 | 136, 583 ! 134, 540 ' 40, 361, 893 425 3,16 | 32,562 242 02
Average for § years.__.| 288 | 173,943 | 166,991 | 50, 097, 445 618 | 3.70 | 40,301 241,34
Average for 10 years..| 285 | 170,640 ; 162, 091 ' 48, 627, 502 624 I 3.85 | 35,730 220.43
238 93,920 | 74,500 | 22,352,702 | 230 3.09 | 18,604 249. 69
276 | 105,697 97,138 | 29, 141,203 344 3.54 )y 268. 48
207 | 123,279 | 121,866 | 36, 559, 805 367 3.01 | 33,563 276. 41
290 | 123,128 | 119,113 | 35,734,008 | 418 3.51 | 33,118 278. 04
293 | 126,713 | 123,908 | 37,172,359 3711 2.99 | 35,132 283.563
Average for § years...| 281 | 114,549 | 107,307 | 32,192,033 346 3.23 | 29,209 273.04
Average for 15 years..| 284 | 151,043 | 143,830 | 43,149,112 | 531 3.69 | 33,586 233. 51
201 | 127,823 | 123,870 | 37,160,978 430 3.47 | 30,350 245.01
284 | 119,609 | 113,447 | 34,033,963 352 3.10 | 25,133 221.54
288 | 113 866 | 109,345 | 32,803,610 273 2.50 483 205. 61
292 | 118,735 | 115,394 | 34,618,120 350 3.03 092 200. 11
270 | 103,233 900 | 27, 869, 982 271 2.92 | 15,594 167. 86
Average for 5 years...| 285 [ 116,671 | 110,991 | 33,297,330 335 3.02 | 23,330 210. 20
Average for 20 years..| 284 | 143,003 | 135,590 | 40, 677,057 482 3.55 i 31,022 228.79
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The facts brought out statistically in this publication are made
known through an examination of reports voluntarily furnished by
mine-operating companies throughout the country. Were it not for
this cooperation of the operators, it would be impossible to obtain
comgfé‘able records of mine accidents in different States, because of
the different bases on which such records are prepared for State pur-
poses. As comparable records are essential to the study of safety in
mines and are especially needed when basic mining conditions are
similar in many States, special acknowledgment is made to the mining
companies whose courtesy in furnishing reports of their operations has
made possible the preparation of comparable records of accidents for
the entire metal-mining industry.

RELATION OF STATISTICS TO CALENDAR YEAR

This and all other regular statistical reports published by the
United States Bureau of Mines relate to calendar years. The data
contained in this bulletin are intended to show the number of deaths
and injuries resulting from accidents that occurred during the calendar
year 1930. While every effort has been made to obtain complete
figures covering accidents at all mines, it is possible that in a few cases
the figures cover a fatality in 1930 that resulted from an accident that
occurred late in 1929. No such cases, however, are known to the
writer.

For accident-prevention studies, accidents should be charged to the
year when they occurred, so that they may be studied in connection
with the causes and conditions that produced them. The figures in
this publication are intended to cover only deaths and injuries that
resulted from accidents that occurred in 1930.

SCOPE OF STATISTICS

The tables in this paper are based on reports from 2,906 operators
who worked their mines all or part of the year. Reports for mines
in Alaska were furnished by the Territorial mine inspector and those
for mines in California by the industrial commission of that State.
Reports for all other States were received directly from the operatin,
companies, except those for Arizona and Idaho; these were receive
from the companies through the offices of the State mine officials of
those States. Reports for all States cover prospects as well as pro-
ducing and nonproducing mines. It is believed that the figures
published are reasonably complete for the metal-mining industry.

MINES CLASSIFIED

Tables on the following pages are arranged to represent five divi-
sions of the mining industry, as follows:

Copper mines.—This group comprises all of the copper mines and
prospects reported in operation in the vanous copper-producing States.

Gold, silver, and miscellaneous metal mines.—This group comprises
gold mines (both lode and placer), silver mines, lead-silver mines, gold-
silver mines, lead and zinc mines other than those in the Mississippi
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Valley, and mines working ores of quicksilver, manganese, manga-
niferous iron, tungsten, vanadium, and chromium. Pyrite mines are
included, as the cinder is used in some metallurgical works for its iron
and copper content, and bauxite mines because bauxite is the main
source of metallic aluminum.

Iron mines.—All iron mines are included in this group except those
whose ores are valuable chiefly for their manganese content.

Lead and zinc mines (Mississippt Valley).—This group comprises
the lead and zinc mines in the Mississippi Valley only but also includes
fluorspar mines in Illinois and Kentucky.

Nonmetallic mineral mines.—The nonmetallic mineral mines include
those producing asbestos, asphaltum, barite, borax, emery, feldspar,
flint, fluorspar (except in Illinois and Kentucky), garnet, graphite,
gypsum, kaolin, lithia, magnesite, mica, mineral paint, phosphate rock,
quartz, salt, soapstone, sulphur, tale, and tripoli. Coal mines are not
included, and the records do not cover properties that produce clay
or sand and gravel.

CLASSIFICATION OF INJURIES

Statistics of accidents at metal mines and all other mines except coal
mines have been compiled by the Bureau of Mines since 1911. From
1911 to 1914, inclusive, the bureau’s classification of nonfatal injuries
covered two groups: ‘‘Serious’’ injuries disabling a workman for more
than 20 days and “slight’’ injuries causing disability not exceeding
20 days but lasting longer than the remainder of the day of accident.
Beginning with 1915 and continuing through 1929 a ‘‘serious’’ injury,
‘a8 the term was used in the bureau’s reports, signified a tempora
injury disabling an employee for more than 14 days. Beginning wit
1930, all temporary injuries have been included in a single group, each
injury causing disability for more than the remainder of the day on
which the accident occurred.

During the latest five years (1926 to 1930) for which figures are
available, 118,328 injuries to employees at metal mines and nonmetallic
mines (except coal) have been reported to the bureau. Of this num-
ber, 1,676 (1.42 per cent) caused the death of the injured employees,
94 (0.08 per cent) resulted in permanent total disability, 2,560 (2.16
per cent) caused permanent partial disability, and 113,998 (96.34 per
cent) were temporary injuries that disabled the employees for more
than the remainder of the day on which the accident occurred. As
more than 166,000,000 man-shifts of work were performed at the mines
during the 5-year period, the foregoing percentage distribution of
accidents may be accepted as typical of the severity of accidental
injuries to metal-mine employees in the United States.
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TaBLE 4.—All mines: Number killed and injured, by kinds of mines, during the
years ended December 31, 1930 and 1929

! i
Number injured (time lost,
{ Nuraber killed 1 day or more) g
Kind of mine | U U ; _._s_—.lo vgg :p0r-
Under-| Sur- | Open nder-| Sur- pen |
ground | face | pit | Total| ground| face | pit | Lotal
1
- B - [ | — ;
1930 i | !
FJ)G .......................... 70 [ 28 P 76 | 4,593 518 210 5,321, 34 86
Gold, silver, and miscellaneous !
metal. ... 9 8 21 109 | 4,946 815 52! 5813! 44 56
I 56 6 7] 69| 1,660 102 244 2,09 48| 104
9 ) S P, 10 966 115 |- 1,081 12 16
3 3 1 7 456 491 336 | 1,283 5 4
Total. ... ] 237 24 10 | 271 | 12,621 | 2,131 842 1 15,594 | 143 266
1929 | -
(07171 o1 S ! 108 9 4| 121| 7,625| 833 | 483 | 8,041 33 56
93 12 1| 106 | 6,824 931 55| 17,810 41 87
58 3 19 80 | 1,732 261 | 411 2,404 43 94
17 2 e 19 1,965 204 4 2,173 12 31
16 5 3 24 532 688 544 | 1,764 9 20
202 31 27 | 350 | 18,678 | 2,917 | 1,497 i 23,092 | 138 288

1 Includes fluorspar mines in Illinois and Kentucky.

TaBLE 5.—All mines: Falalities and injuries per thousand 300-day workers
employed durmg the years ended December 31, 1911 to 1930

v Killed per thousand 300- | Injured per thousand 300-
Number of 300-day workers day workers day workers
Kind of mine —
Under-| Sur- | Open Under- Sur- Open| To- | Under-| Sur- Open
ground | face | pit - 1°8! | ground | fa | pit | tal |ground| face | pit Total
1930
(075 ) 17 S 18,0092 7,183} 2,226 27,501 3.87 0.84 ... 2.76] 253.87] 72.11! 94. 34{103. 48
Gold, silver, and mis-
cellaneous metal...._ 16, 818| 6,872 562 24,252 5.89| 1.16, 3.56| 4.49| 294.09/118. 60| 92. 53(239. 69
Tron. ..o , 760; 5,917 5, 067 25,744 3.79, 1.01] 1.38f 2.68 112.47| 32. 45| 48.15] 81.42
Lead and zinc (Missis- ;
sippi Valley) ._____. 5,351 750 22, 6,123 1.68/ 1.33_.__.. 1.63| 180.53/153.33|____._ 8. 56
Nonmetallic mineral.. 2,290| 4,127} 2, 863“ 9, 280 1.31 .73 .35 .75 199.13/118. 97 117. 36 l38 25
Total, 1930...... 57,311124,849/10,740 92,000 4.14 .97 .93 2.92 220.22) 85. 76| 78. 40(167. 86
1929 i
COPPOr-- e eeeeeaee 26,722| 9,412| 3,812 39,046] 4.04] .96, 1.05 3.03| 285.35| 88.50 126.71(223.83
Qold, silver, and mis- !
cellaneous metal.._._.| 20,921 7,401 673| 28, 995 4.450 1.62; 1.49| 3.66 326.18(125.79 81.72(269. 36
Iron. ..o 14, 857| 6, 347| 5,633, 26,837 3.90| .47 3.37| 2.98 116.58( 41.12 72.96 89.58
Lead and zinc (Missis- | i
sippi Valley) '__.___. 7,058/ 1,106] 55! 9,119 2.14| 1.81______ 2,08 246.92(184. 45/ 72.73(238.20
Nonmetallic mineral. . 2,867 4,248| 3, 382; 10, 497| 5.58) 1.18' .89 2. 20 185. 56/161. 96:160. 85/168. 05
Total, 1929___.._. 73, 32528, 514/13, 555115, 394 3.98/ 1.00 1.99 3.03] 254.73102. 30 110. 44(200. 11
Total, 1928____ 68, 237,27, 760|13, 348.109, 345, 3.33) 1.120 1.12) 2.50| 264.74|114. 48| 92. 90/205. 61
Total, 1927_ 71, 307 28, 618|15 522 113 447 4.07| 1.19, 2.07| 3.10; 286.76/107. 69 118. 55/221. 54
Total, 1926. . 78 985 31 040,13, 845 123 870 4.43| 1.51, 2.38[ 3.47| 308.59/130. 12'139. 91(245, 01
Total, 1925 _ 78 784! 30 2llll4 913 123 908! 3.96| 1.13' 1.68| 2.99] 364.76/143. 95 137. 13|283. 53
Total, 1924 _ 72 63130 879,15, 603 119 113 4.86| .91 2.37| 3.51| 366.80[146. 31'125, 55(278. 04
Total, 1923.. 73 669 31, 3‘2116 825,121, 866 3.92( 1.34: 2.14] 3.01| 362.54;159. 54/109. 96(275, 41
Total, 1922._ 09 45426 61111, 073 97 138 501 .83 2.17| 3.54| 348.71[151. 59 118. 67/268. 48
Total, 1921._ 45 19920 226| 9, 085| 74, 510 4.03) 1.38° 2.20( 3.09 312, 84]153. 81/148. 93249, 69
Total, 1920 _ 80, 215 36 170 18 155 134 540 4,16 1.47° 2.09| 3.16| 310.99/139. 45/141. 67]242. 02
Total, 1919__ 85, 76936 376 12 726,134, 871 4.52| 1.15 2.99] 3.47| 289.16(127.61/162. 11/233. 60
Total, 1918 _ ll'l 43847, 726! 19 842 181, 00| 4.52 1.15 3.93| 3.57| 290.62(140. 13!164 30(237. 09
Total, 1917.___ 1..5 99047 144|18 951: 192 085 5.77) 1.38 3.17| 4.44] 291, 73|127. 38/186. 06(240. 97
Total, 1916 .. 1% 0‘21050 248[14 186 192 455 4.48! 1.51° 3.31f 3.62! 300.33|124. 58/248. 70{250. 64
Total, 1915 ___________ 91, 485 36, 895'13, 617 141 997 4.93/ 1.30, 3.97( 3.89 314.03(104.97/197. 77|248. 56
Total, 1914 ___________ 93 61834 684 14, 318! 142 620, 4.98/ 1.07. 3.91] 3.92[ 256. 3'31 89. 84i216. 72/211. 87
Total, 1913 ;183 594 4.50| 2.18 3.72 83/120. 20| 179. 59
Tot'll, 1912 ._\161 059 4. 99 4. 10| 237 47: 104. 20| . 190. 82
Total, 1911 156 l 5. 48i 4.45 215, 99| 90. 03’ 170. 27

1 Includes fluorspar mines in Illinois and Kentucky.
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ACCIDENT STATISTICS, BY STATES

Tables 6 to 13, inclusive, give a compilation of accident statistics,
by States, for all metal mines operated in 1930. The fatalities and
injuries in 1930 are classified to show the causes of accidents in each
group of mines and the percentage of accidents due to any one cause.
(See Tables 24 to 26.) At the bottom of Table 24 similar percentage
figures are given for the 19-year period, 1911 to 1929. Tables 53
to 56, inclusive, give summary data, by States and years, relating to
labor, accidents, etc., for 1911 to 1925 by 5-year periods and for
1927, 1928, 1929, and 1930 separately.

TABLE 6.—All mines: Number of active operators reporting during the year ended
December 81, 1930

| i
‘ Gold, si(li- | ‘{Lead and .
ver, and | zinc on-
State | Copper | miscel- | Iron  (Missis- | metallic T;%ts‘(‘," 'I;%%"
lancous | _sippi mineral
metal | Valley)

Alabama ... _|eeaoo.|] 20 8i..... 3 13 16
Alaska_ . . ... 31 Bl | fiaaaas 514 519
Arizona__._._.__.___.___._. 8 231 193
California__._..__.._.___..._._..| 10| 419 | ______ 47 476 538
Colorado. eooooooooooo. 20 260 245
Florida oo e e 9 9 11
Georgia . 11 14 14
Idaho. . oooocoooooiooeoof 24| 395 |oooooollooo_._... 6 425 382
Illinois 2 6
owa._ 8 9 8
Kansas 8 25 31
)5 1A < I AP Y 5 14 13
Michigan._...............__.._..| T |eee_.....| 27 ... 6 40 39
Minnesota. - cooomeeoi e 4| 28 feiiaaoo 28 29
Missourd - - oo eiiis 7 16 16
Montana._ . _........._... 7 127 97
Nevada_ . .._._._.._._____ 13 166 150
New Jersey..ocoueooooeaoea e 1 6 5
New Mexico 5 41 46
New York. . |eao_. 21 27 31
North Carolina R 1 12 7
Oklahoma. .. - - 3 31 36
Oregon. ..ooooceoeomeoeaaal 5 B3 | iemaa ] 58 58
Pennsylvania_. . _._____.___ : ‘ 10 11 9
South Dakota............ 6 26 20
Tennessee....._.......... : 9 17 17
3 7Y TN SO S (N ORI 11 18 17
Utah... 8 117 113
Virginda. ... ... ' 10 17 17
Washingto [ . 2 70 52
WISCODSIN - - - - o e e e e e 2 10 11
Wyoming. .. 228 D U R 2 31 14
Other States. ... o oooieiicaeeaas b P S 31 38 34
Total, 1930 ... ... ‘ 196 2,255 88 | 77 290 2,908 |coeenan-..
Total, 1929 _ ... ; 204 2,139 89 I R5 276 2,708
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TaABLE 7.—All mines: Number of employees and equivalent in 300-day workers, by
States, during the year ended December 31, 1930

Employees Equivalent in 300-day workers

State Und 0 Total, | Total, | Und o Total, | Total
nder- pen | Total, | Total, | Under- pen | Total, | Total,
ground | BUface| “nie™ | 1030 | 1920 |ground [SUrface| “pit | 1030° | 1020
2,858 | 1,085 340 4, 4,626
838 | 1,878 |...___. 2716 | 2,801
6,901 | 2,323 | 481 | 9,705| 14,215
3270 | 1471 221| 4,962| 6,374
2244 | 571 32 | 2,847 3,357
........ 644 | 871| 1515| 1,514

3 15 11| 1m
3,00| 815 8| 3,852 | 4,413
171 48 18| 237 344
70 29 23| 122 162
1,146 224 | ... 1,370 380
215| 165|280 66 786
10,173 | 4,702 | 341 | 15216 | 15,807
, 044 1, 582 4,326 9,952 10, 469
027 | 278 55| 2,360 | 2,565
5271 | 1,000 42| 6,313 | 11,494
050 | 840 | 289 | 3,179 | 4,088
953 | 245 5| 1203| 1,02
1183 | 620! 51| 2,322| 3008
1,651 | 430 23| 2104 | 2,204
162 17| 284 | 563 379
12069 310 78| 3,357 4,716 | 1,725| 176 63| 1,964 | 3,740
7 7214 130 25| 360, 405| 163 97 23| 283 358
1o1ss 92| 20| 507! 498| 174 8| 188 | 448 158
ose7| 790 19| 1,676 1,246 | 865 78€ 15| 1,666 1,479
705! e40| 424| 1769 1071| 709| e30| 398 | 1737 | 1,944
- 276 1,611 132 2,019 | 1,979 221 1,911 109 2, 241 2, 47
13,364 108 | 930| 5352 7,901 | 3,302 1,100 | 1,070 | 558 | 8740
I Tsea| 531 | o257 | 1182 1.233| 368| ‘438 | 173| om0 | 1,196
1om2| 1w 67| 's06| '358| 23| 107 51| 381 333
1 70! 369 5( 1,154 | 1,407 | 703 | 341 3| 1,07 | 1312
- 174 69 31 274 429 92 35 18 145 430
Other States........ 492 94 428 1,014 1,236 375 81 351 807 1,040
Total, 1930.._.| 63,464 | 26,926 | 12,843 [103,233 |________ 57,311 | 24,849 | 10,740 | 92,900 |-...._..
Total, 1920 ... 5,223 | 29,375 | 14,137 | ... 118]735| 73,325 | 28,514 | 13,555 |--..... 115,304

TaBLE 8.—All mines: Total man-days of labor and average workdays per man, by
States, during the year ended December 31, 1930

! Days of labor performed Average days active
State |
| Under- Surface Open Total, Total, |Under-|Sur-| Open| Total,| Total,
. ground pit 1930 1929 |ground | face | pit | 1930 | 1929
|
1
Alabama__________ | 857,192 316,647| 102,097 1,275, 936/ 1,387, 802, 250f 276/ 263 257 267
Alaska ... ... | 251,474) 563,314|________. 814, 788| 780, 439 280| 240/...._. 251 226
Arizona.__........._ 2,070,299 696, 840| 144, 284| 2,911, 423| 4, 264, 635 285 290 206| 287 326
California_ ... i 081,073 441,346/ 66,193 1,488,612 1,912,172 255 249 209 251 256
Colorad0.cauoooo.. i 673,185 171,181 9,651 854,017| 1,007, 266| 267) 156 264 200
Florida_ ..o o . 193,238 261,242 454,480 454,258( ... 302 282 290 280
Georgia. - ... 13, 475 4,380 33,420/ 51, 275 65, 287 292] 239 254 242
Idaho. _ooooo.._ “ 908,491 244, 649 2, 307! 1,155, 447| 1, 323, 935| 267| 248 110 262! 287
INlinois. - ccaoaoe i 51,329 14,207 5, 400 71, 02 103, 285! 189| 199| 150 187 272
Towa. ool | 21, 075 8,789 6,876 36, 740| 48, 638 170{ 225 237, lOll 234
Kansas. . .......... | 343,927\ 67,168|.._______ 411,005 713,891 203| 253|...... 210. 226
Kentucky........._; 04,562| 49,359 83,012] 197,833| 235, 213f 185 164 183: 231
Michigan._......_.. 3,051,9231, 410, 700{ 102, 199: 4, 564, 822| 4, 768, 968| 280 276, 252 278 300
Minnesota......... 1,213,172| 474, 660|1, 297, 813| 2, 985, 645/ 3, 140, 758 286| 262 227 254, 285
Missouri......_._.. ! ) 83,383 16,697, 708,076! 769, 513 2770 2719, 229 276 287
Montana. ......... | 1,581,227 , 888, 2,658/ 1,803, 773. 3, 448, 092 204| 283 234 292 209
Nevada_........... i 615,0567| 251,949, 86, 748 53, 754" 1, 225, 725 316 327| 351 322 324
New Jersey........! 3 73,519 1, 361,021 307, 4 259 254 300 258 215
New Mexico.._.... 354,788| 186,025 155,760, 696,573: 902, 519 312| 311 323 314! 3456
New York......... 495,416 128, 868, , 755/ 631,039, 661, 281 270 281 161 270, 273
North Carolina.___! 48,487| 35, 248) 85,279 169,014° 113, 572 279 304! 299 204! 273
Oklahoma....._._. 17,357 52,739, 19,069 589,165 1,121,887 174] 170 244 176i 238
Oregon..... P 48,787| 29, 265 6, 962 85,014' 107,217, 228| 225 278 230, 265
Pennsylvania...... 52,245 25,810/ 56,242| 134,297 136,717, 282 281/ 245 265, 275
South Dakota...... 259,427\ 235, 746 4,684 499,857, 443,776 209! 298| 247 208; 356
ennessee..-....... 212,870/ 189,125/ 119,372] 521,367 583,344 302| 296/ 282 295| 296
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TaABLB 8.—Al mines: Total man-days of labor and average workdays per man, by
States, during the year ended December 31, 1930—Continued

Days of labor performed Average days active
State Und (0) 1 Total Total, |Under-|8: O Total,| Total
nder- pen | To of nder- | Sur- | Open| To of
ground | Surface | “ni” | “1930" | “1020° |ground |face| pit | 1930°| 1929 "
66,405 573,313 32,585 672,303 674,185 241 356 247 333 341
1,017,837 332,504 323,812 1,673,953| 2,621,936 303/ 314 348 313 332
110,360{ 131,483 52,074 293,927 358, 940 280| 248| 203 249 201
66,923| 32,069 15,213 114, 205 99, 814 214/ 253 227 226 264
210,950( 102, 239 750 313,939 393, 462 270, 277| 150 272 280
27,693 10, 507 5,335 43,535/ 128,977 159| 152| 172 159 301
112,515 24,324 105,192 242,031 312, 046 229| 259, 246 239 252
Total, 1930...(17, 193, 319|7, 454, 582|3, 222, 081 27, 869, 982__________ 2711 277} 251 270 cee...
Total, 1929 _______. 21, 997, 3858, 554, 3044, 066, 4.:31 .......... 34, 618, 120 202) 291 288(.___._. 292

TaBLE 9.—All mines: Deaths and injuries from accidents, by States, during the

year ended December 31, 1930
Number killed Number injured
State Und 0 Total, | Total, ' Und o Total,
nder- pen ota), - Total, TUnder- pen 'otal, | Total

ground |Surface| “pi 1930 | 1020 ground |Surface| “pni¢ 1930 | 1929

13 16 | 233 26 19 278 583

6 14 180 189 joooao . 369 3713

20 30 1,178 145 58 1,381 2,431

29 31 1,135 227 49 | 1,411 1,448

15 21 570 65 826
0 2 .
{1 IR 6
19 14 816
1 .. 24
[ PR 9
2 7 242
0 1 24
46| 38| 1,022
24 | 32 314
4. 332
24! 41| 1,416
8 10 17 479
New Jersey......... 4 ) U P, 5 6 203
New Mexico..._.... 3 2 5 10 418
New York______ - P 8 9 666
North Carolina. _.__|-ceeoo_|oaeaoo 0 1 46
Oklahoma......__...1 1 |...__ 1 9 404
Oregon.. 2 et 24
Pennsylva 1 2 17
South Dakota. 7 2 251
7 5 56
________ 2 2 50
....... 16 29| 1,348
1 3 64
) S (R, 43
2 2 59
0 3 14
...... 0 3 78

271 .. 12, 621 84
292 31 b7 IR 350 | 18,678 | 2,917 | 1,497 |_.___._. 23, 092

107309—32——2
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TABLE 10.—All mines: Falality rales and injury rates, by States, during the year
ended December 31, 1930

Killed per thousand 300-day workers Injured per thousand 300-day workers
State Und | o al, | T al
nder- | pen | Total, | Total, | Under- Open | Total, | Total,
ground ;ST | “nit” | "1930" | 1929 | ground [SUTBC®| “pit | 1930 | 1929

Alabama : 81.53 | 24. 55.88 | 65.37 | 126.03
Alaska.. 214.80 | 100.64 |_._____. 135.86 | 143.41
Arizona. 170.70 | 62.42 | 120. 142.30 | 171.01
California. 347.00 | 154.32 | 221.72 | 284.36 | 227.17
Colorado.. 254.01 | 15236 ... 230.77 | 246.06
Florida. oo e e e feeeeeae| L322 L 80.76 | 66.69 | 72.61 | 167.77
Georgia. 1'133.33 |- ... 63. 93.57 | 163.64
Idaho._. | 269.40 | 13262 |......._ 240.39 | 245.41
Illinois. . 0 140.35 [oceooaofeeaaeaas 139.24 | 107.56
Towa._... 1 128,67 |ocococodamaaeooe 114.76 | 172.84
Kansas.. 2.94 1 211.17 | 142.88 |......__ 200.00 | 241.18
Kentucky. 1.27 | 111.63 | 139.39 | 128.57 | 125.76 | 198.47
Michigan... 2.39 | 188.93 | 40.83 | 20.53 | 139.39 : 161.79
Minnesota. . 3.06| 77.65| 34.13 | 54.32 | 60.59 | 63.14
Missouri ... L97 .. ...l L69I......_ 163.79 | 223.02 | 218.18 | 172.03 | 193.37
Montana.. 3.57 [ 268.64 | 75.00 [-....__. 236.50 | 283.63
Nevada.._. 4.16 | 233. 83.33 | 150.17 | 187.17 | 205.58
New Jersey... | 5.85]213.01 | 73.47 |.._..... 184.54 | 166.83
New Mexico.... 3.32 | 353.34 | 85.48 | 150.29 | 236.43 | 231.38
New York._..... 4.08 1 403.39 | 158.14 |.._._.__ 349.33 | 279.04
North Carolina______|caeo oo [eaio e . 2.64 | 283,05 | 222.22 | 151.41 | 204.26 | 284.96
Oklahoma. .51 2.41 | 234.20 | 255.68 | 253.97 | 236.76 | 310.96
Oregon 7.07 oL 147.24 | 226.80 |........ 166.08 | 128 49
Pennsylvania_....__ 2.23 | 4.39| 97.70 | 34.88 | 21.28 | 53.57 43.86
South Dakota 420! 1.35(29017 [ 11705 |-o..__.. 207.08 | 334,69
Tennessee......-..... 4031 257| 78.98 | 90.48 | 65.3 80. 02 72.53
0 (-3 3: . D .89 | .80 | 226.24 | 109.37 | 211.01 | 125.84 | 214.51
Utah oo 287! 3.32|397.41 | 8296 | 42.63 | 266.31 | 340.08
Virginia. ..o 1.02 i 2.51 | 173.91 | 123.29 | 161.85 | 149.13 | 143.81
Washington......... 2.62 f 186.19
Wisconsin__.__...... 191! 83.08
Wyoming. - - - cccocoo|mmmem el emcee e | 183.72
Other States. ..o |- e 99, 04

Total, 1930....| 4.14 .97 .93 2. 92 | ________ 220.22 | 85.76 | 78.40 | 167.88 |.._.._..
Total, 1820____.__... 3.98 1.09 199 ... E .03 | 254.73 | 10230 | 110.44 |........ 200. 11

TaBLE 11.—All mines: Widows and orphans caused by fatal accidents, by States,
during the years ended December 31, 1929 and 1930

State !

Alabama..

New Mexic

1929 1930 1929
| State !
Wwid-, Or- Wwid-| Or- | Wid-| Or-
ows | phans ows (phans| ows |phans
6 :
13 !
6 |
11 '
1 i
- 5 i ’
5
23
20
e
4!
; ‘| Total, 1929....

1 No widows
‘Wyoming.

and orphans caused in Alaska, Georgia, Iowa, Kentucky, North Carolina, Oregon, and
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ACCIDENT STATISTICS, BY KINDS OF METAL PRODUCED
COPPER MINES

A substantial reduction in both the fatality rate and injury rate was
reported by copper mines in 1930. An examination of records cover-
ing the past decade shows that the rate for 1930 was lower, both for
fatalities and injuries, than in any other year during that period.

The accident-frequency rates per thousand full-time or 300-day
employees were 2.76 for fatalities and 193.48 for injuries, as compared
with 3.03 and 223.83, respectively, for the calendar year 1929.

Copper mines operating underground had a nonfatal injury rate
of 253.87 per thousand full-time employees. This record was better
than it has been during the past 10 years. The underground fatality
rate was 3.87, lower than in the other years of the past decade except
1925.

The number of men working at copper mines in 1930 decreased
sharply from the number employed in 1929, and the number of man-
dsgs of labor performed was reduced in even greater proportion. A
reduction of 25 per cent was reported in the number of men employed,
while the number of man-shifts declined 31 per cent. The average
employee worked 298 days as compared with 323 days in the previous
year.

Returns for 1930 covered 196 copper-mining companies employing

27,692 men who averaged 298 workdays per man. The total working
time for all employees was 8,250,237 man-days.
. Accidents at copper mines in 1930 caused 76 deaths and 5,321
injuries involving disability for more than the remainder of the day
on which the accidents occurred. Included in the nonfatal injuries
were 3 accidents that caused permanent total disability, 119 that
caused permanent partial disability, and 5,199 temporary injuries
lasting one day or more.

The chief causes of fatal accidents to underground workers were
falling rock from the roof or wall, haulage, and explosives. Most of
the nonfatal injuries underground were due to falling rock from the
a(;?ﬁ.or wall, loading ore at the working face, hand tools, haulage, and

ing.

It is estimated that the fatalities and injuries from accidents at
copper mines during 1930 represent a loss of time equal to 636,787
man-days, or 7.7 days for each 100 man-shifts worked and an average
of 118 days per accident.

The leading copper States, with respect to the number of man-
shifts worked, are Arizona, Michigan, Montana, and Utah. Most of
the work in the last-named State 1s done by opencut mining methods.
The following figures show the number of nonfatal and fatal accidents
per thousand full-time workers in these four States. Each of the
four leading States made marked progress in accident prevention
during the year.

1920 1930
AriZOna . - e 173. 02 141. 73
Michigan _ _ . . e 293. 13 263. 93
Montana. ... e 292, 47 211. 82

Utah . e 82. 10 61. 81
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GOLD, SILVER, AND MISCELLANEOUS METAL MINES

This group comprises mines producing gold or silver and those
producing either of those metals in association with copper, lead, or
zine, as well as mines producing quicksilver, manganese, and other
minor metals. The accident rate for the group as a whole was slightly
above the level of the previous year for fatal accidents, while the rate
for nonfatal accidents declined. The volume of employment was
about 16 per cent below that for 1929, and the average number of
workdays per man fell from 282 to 269. The reduction in employment
applied generally to underground and opencut mining and to work at
surface shops and yards.

Returns from producers showed 27,045 employees, of whom 18,214
worked underground. The amount of time worked by all employees
was 7,275,603 man-shifts. Accidents caused 109 deaths and 5,813
nonfatal injuries, the latter figure indicating a much smaller number
of injuries in 1930. The principal causes of fatalities underground
were falls of rock or ore from the roof or wall; falling down chutes,
winzes, and slopes; and explosives.

The chief causes of nonfatal injuries underground were falls of roof,
loading ore, hand tools, haulage, and drilling. Table 24 shows the
number of accidents due to the various causes.

An examination of the figures in Table 57, covering the 10 years
1921 to 1930, shows that the fatality rates for only two years, 1922 and
1924, were higher for this group of mines than in 1930. The nonfatal-
injury rate was lower in 1930 than in any other year in this decade
except 1921.

The loss of time or the period of disability resulting from accidents
in 1930 is estimated at 925,000 man-days, a loss of 13 days for every
hundred man-shifts worked and an average loss of 156 days per
accident.

California, Idaho, and Utah were the leading States in this group in
1930 in the number of men employed, accounting for 45 per cent of
the total number in this class of mines in all States. Lower accident
rates were reported for Utah and Idaho but a higher rate for California,
as shown by the following figures, which indicate the number of fatal
and nonfatal injuries per thousand full-time or 300-day employees:

1929 1930
California. - _ ... 264. 69 296. 13
Idaho. .. 244. 98 234. 26

Utah . 454. 85 362. 59
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IRON MINES

The marked success that has attended accident-prevention efforts
atiron mines during previous years continued through 1930. - Reports
from operating companies indicated gratifying reductions in the rates
for both fatal and nonfatal accidents. According to returns received
by the Bureau of Mines, the fatality rate per thousand employees
(300-day workers) was 2.68 as compared with 2.98 for the previous
year, and the injury rate was 81.42 as compared with 89.58.

A small increase (4 per cent) was reported in the average number of
men employed at the mines; but the average workman was employed
only 263 days as compared with 285 in the previous year, with the
result that the total number of man-days worked in the industry as
a whole was only 96 per cent of the number worked in 1929.

Reports from all companies showed 29,410 men employed, of whom
16,317 worked underground, 6,471 in opencut mining, and 6,622 at
surface shops and yards. Employment totaled 7,723,155 man-shifts,
of which 4,427,868 represented underground mining. Accidents
. during the year caused 69 deaths and 2,096 nonfatal injuries.

The chief causes of fatalities in the underground mines were falls of
rock or ore from the roof or wall, explosives, and haulage. The largest
number of nonfatal injuries was caused by loading ore at the face,
by roof falls, and by haulage equipment, in the order stated. Seven
fatalities were reported in opencut iron mines, and of these, four were
caused by explosives, two by power shovels, and one by fall of rock

The nonfatal accidents at iron-ore mines in 1930 were classified as
follows: 4 permanent total disabilities, 110 permanent partial disa-
bilities, and 1,982 injuries causing disability for 1 or more days. Itis
estimated that these injuries and the 69 fatalities that occurred durin
the year represent a loss of time of 552,000 man-days. This estimate
loss of time means an average loss of 255 man-days per accident and
7 days of disability for each hundred man-shifts worked at all iron-ore
mines considered as a group.

The leading States in 1930, so far as iron-ore mines are concerned,
were Minnesota, Michigan, and Alabama. Opencut mining is of
major importance in Minnesota and accounts for more than a third
of the number of man-shifts worked at iron mines within the State.
Nearly all of the iron ore mined in Alabama and Michigan is obtained
by underground mining methods. These three States accounted for 87
per cent of the total number of employees at iron mines in all States.
The accident-frequency rate covering both fatal and nonfatal injuries
was reduced substantially in all three States. The rates covering
fatal and nonfatal injuries per thousand 300-day workers in these
States during the past two years were as follows:

1929 1930
Alabama . e 130. 26 69. 44
Michigan _ . _ e eeeeee 54. 57 50. 09

Minnesota _ - _ el 62. 72 58. 43
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LEAD AND ZINC MINES (MISSISSIPPI VALLEY)

This group of mines includes all mines in the Mississiﬁgil Valley
States that produce lead and zinc and the few mines in Illinois and
Kentucky that produce fluorspar. The latter mines are included in
the group because they are few in number and because their accident
hazards and their methods of operation are similar to those in the
lead and zinc mines.

Progress in safety in 1930 was indicated by reductions in the fre-
quency rates for both fatal and nonfatal accidents. The fatality
rate was 1.63 per thousand 300-day employees as compared with the
previous year’s rate of 2.08; the injury rate was 176.55 as compared
with 238.29 in 1929.

As in other kinds of mining, the number of men working at lead
and zinc mines in 1930 in the Mississippi Valley States was reduced
%‘reatly,bei only 8,524, while the number working in 1929 was 11,177.

he total volume of work done by all employees was equal to 1,836,823
man-shifts, a reduction of about 33 per cent from the preceding year.
The average worker was employed 215 days as compared with 245
days in 1929.

Ten fatal accidents occurred during the year; 1 on the surface was
caused .by fall of person, and the remaining 9 underground were due
to various causes, 6 of them to falling rock, 2 to haulage, and 1 to
falling down a chute or winze.

Nonfatal injuries were due chiefly to loading ore at the working
face, with haulage ranking second and drilling third in the number
of injuries to the men.

The total amount of time lost on account of the 10 deaths and 1,081
injuries that occurred during the year is estimated as 129,000 man-
days. This amount is equal to 118 days per accident, or 7 days for
each hundred man-shifts worked at the mines during the year.

Oklahoma, Missouri, and Kansas were the leading States in the
number of men employed at lead and zinc mines in 1930, and all three
of the States reduced their accident-frequency rates as compared
with the preceding year. Comparative rates for the two years were
as follows, the figures indicating the number of fatal and nonfatal
injuries per thousand full-time or 300-day employees:

1029 1030
Kansas . . e 255. 74 193. 81
Missouri - _ - e 159. 23 148. 80

Oklahoma. . _ oo 314. 40 236. 84
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NONMETALLIC MINERAL MINES

All nonmetallic mineral mines (except coal) are included in this
group. The minerals produced include phosphate rock, asbestos,
sulphur, gypsum, etc. The group does not include cement rock,
limestone, sandstone, granite, slate, marble, or trap rock, as these
seven stones are usually produced by quarrying methods and are
covered by a separate annual publication dealing with stone quarries.
All of the nonmetallic mines considered as a group employ about
10,000 or 12,000 men. Because of the relatively small number of
employees and accidents, the mines have been included in the annual
series of publications relating chiefly to metal mines.

Lower fatality and injury rates were reported in 1930 among the
10,562 men employed at the mines. This class of mines had a lower
fatality rate than any of the other four classes for which separate
rates are shown in this publication, and the rate for nonfatal injuries
was lower than that for any other class of mines except iron-ore
mines. (See Table 5.)

Seven fatalities occurred during the year, the causes of which are
shown in Table 24. The number of nonfatal injuries reported was
1,283, and the principal causes of these 1n underground mining were
loading at the working face, haulage, hand tools, and fall of roof.
The main causes of injuries in opencut mining were handling materials,
falls of persons, hand tools, haulage, and falls of rock.

Included in the nonfatal injuries that occurred in 1930 were 2 cases
of permanent total disability, 33 of permanent partial disability, and
1,248 of tewnporary injuries. It is estimated that these injuries,
together with the seven fatal accidents previously referred to, represent
a loss of time or period of disability equal to 97,000 man-days. This
loss of time represents an average of 75 days per accident and an
average loss of 3 days for each hundred man-shifts worked by all
employees during the year.

Mining by underground methods is not as characteristic of non-
metallic minerals as of metallic ores. Fewer men work underground
than in opencut mining. The number employed 1n each group in
the various States is shown in Table 22. It will be observed that
New York is far in the lead of any other State in the number of under-
ground workers. California ranked second, with less than half as
many underground employees a5 New York. New York reduced its
accident-frequency rate for underground accidents in 1930, but the
rate for California increased. This is shown by the following figures,
which indicate the number of fatalities and injuries per thousand 300-
day workers underground.

1929 1930
California._ - _ . e memmmmmmmm——m—ee 187. 68 254. 30
New YorkK . - oo e e m—————————— 152. 07 144. 98

The leading States in opencut mining of nonmetallic minerals, as
regards the number of men employed, were Florida and Tennessee.
Both of these States likewise succeeded in reducing their accident
rates for opencut mines in 1930, as shown by the following figures.

1929 1930

Florida - - - o e 105. 87 66. 59
Tennessee. - - - - o e —m—— e 75. 51 66. 50
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TABLE 24.— All mines: Fatalities and injuries, by causes and
NUMBER KILLED

Underground
5 |28 82
= |84 58 | 8
=8 B | -s o
ok S | - <
s |8 B ;S | 8%
Kind of mine g'é °s = w E% % §, ,,.
=% | 8| 2| o |OE| 85 3
6 |u3s| z | B | 4 (2|3 | §
=2 (#g8g| & B S8 = g
= E.—. & a 5 E] i’; g = 2
| - <) b [ A | ®
— i
1 | 8 .3 4 5 (] 7 8
—
_______________________________ 8|
Gold silver, and miscellaneous metal. 28 [
£« T 22 5
Lead and zinc (Mississippi Valley) !. [ 2
Nonmetallic mineral . __._.___________ 1 1
Total, 1930_.._._.._ ... . ... 80 22 23| 2l e 7]
Percentage of grand total killed....__. 29. 5 812 8.4 0.74{....... 2. 88|
Percentage of class total killed.__._.__ 40. 1L00| 1L 00| ... 3 50
Number killed per thousand 300-day
workers employed underground.. .. 1 40! 38 L < P .12
NUMBER INJURED
T -t - - R o - I '

OPPeT - oo e 1, 069 576! 555 57 544 232| 150 345 8
Gold silver, and miscellaneous metal.| 1,107 6101 596 75| 492 270| 87 430 10|
Irom. ... 272 318, 151 19 231 52 40| l29| 9
Lead and zinc (Mississippi Valley) 1. 85| 250, 31 2 171 27 7 109, 7
Nonmetallic mineral ____._____.______ 37 118\ 48| 4 78 5 9| 29 3|

Total, 1030..._......._._...... 2,570 1,872 1,381 157 1,516 586 293 L042 &
Percentage of grand total injured._.. .. 16.48] 12.00, 8.8 1.01] 9.72 3.76] 1.88] 6.68 0.4
Percentage of class total injured...... 21.071 15.35| 11.32] 1.29| 12.43] 4. 2.40( 8.54/ .30|
Number injured per thousand 300-day

workers employed underground.._.| 44.84 32.66| 24.1 2.74| 26. Mi 10.22| 5.11] 18.18 65

1911-1929

i | |
Fatalities, 1911 to 1929: ! ! = l !
Number (total United States)....' 2,812, 126, 76| 924 569 628, 143 32 178
Percentage of grand total___...__. 30.00, 1.34 0.8 9.8 6.07 6.700 1.5 0.34 190
[njuries, 1911 to 1929: | s |
Number (total United States)..._| 109 555/ 66,855 52,373 7, 111| 63,736 15, 675 11, 507] 33,011| 1,371
Percentage of grand total__....... | & ul 11.05|  8.68 17’ 10.5 259 190 “5.66) 0.23

1 chludes fluorspar mines in Illinois and Kentucky.
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kinds of mines, during the year ended December 31, 1930

NUMBER KILLED

Underground Shaft
- ’ 0~ < - ©
53 % 32 2l 5|8 ! &
03 T o = S 3 ) g
23 g « | 5 |85 B | 2| 2 | 2
@ a
| ERlE |2 88|, | £ 5 |E|8 x|,
S§ |2 |Bz|L| S |w8|3 5 3|2 |% s|g|5| =
AL | & ’:s'g S w | ®5| 3 . © % 8 8 g
mawm| = ] k-] = — ") 3] g = 8 w
'35: © 2 =3 o = ] a 2 X E - = -
<55 & |¢€ € |83| 2 | s |3 |5 |81 8|82 8%
= 2 la S| = |me| & & | & | O 8|0 | @ <) [
10 | 1| 12| 18| 14 |16a| 15 6| 17 |18l | % | @
56 3 . A N 7 2 14
80 4 F - 8 2 19
52 2. 1. 1 I 4
ol | 0
DS I MO MY N IR 0
4 6 2 1 1 1 8 200 9 sl 3. 16 4 37
L48| 221 0.74) 0.37] 0.37 0.37] 2.95 73.80| 3.32| 184 L11| _____ 5.90 13.
200 3 .50 .50 .50 4.00| 10000 24.33| 13.51 8.11 ___.. 43.24/ 10.81] 100.00
.07l .m| .03 .02 .02 .02 .14 340 .0 .09 .05 2| .85
NUMBER INJURED
1 |
8 .. ul 3 s e8]l s 431 zs‘ 80|  1|..... 4 0
7 4 14 2 233 218| 604 4,82 5 28 1l 53 37 124
57 1 1...._. 29 97 220 1,635 1 6 25
i [ 3.1 36 30, 164 928 15 5 38
i PO R, ; 1 8| 34 71 452 1 2
168 5 29 6 301 4l L, 671, 12, 98 40 1260 2 1 13 141 428
18] 0.08 0.18 0.04f 251 3.04 10.71 78.22 o0.26] 0.8 0.01 0.01 072 o 2.7
138 .04 05 3.20 3.89 13.70 100.00 9.4 20.79 .47 .24 26.71 33.33| 100.00
2.93 51 .11 6.82 8.27 .03 .02l Le7 2

i
29.16) 212. 84i .70 2.20

7.38

1911-1929

37| 315 ss! 165
0.39| 3.3 0.94 1.76

6,200 301 887, 267

1.04| 0.05 0.14" 0.04
| |

T

|
. Bl 633 58 18

4 3
0.04 0.03 2.47 67.54 542 1.98
10,810 635 84,641465,634 1,282 4,454

14.01) 76.98 0.21 0.74

1. 79] 0. 10|

32; 22 426|
0. 34! 0.23| 4.55

138 134] 4,
0.02, 0.02] 0.72

153 1,327
1.63 14.15
4, 15, 297
0. 2.53.
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TABLE 24.—All mines: Fatalities and injuries, by causes, and kinds
NUMBER KILLED

! Surface.
g5 13 fez |23 :
= £ 2l 22 Sz g a - 2 l 8
Kind of mi pz3 8538 | 2| Sl 2| x| ¢ E""l AR
[y =1 iy pey i5
ofmine BEE LR sz E|3 E|EE o5 E
SHER a = 5| £ |3 5 :
25%(Z20=25 2 5| § |2 8|2 | &%
= % |2 = | & | B |8 |2 |" S | &
22 23 24 25 28 27 28 29 30a | 30b
1 o e
2 3 8
) LS. 6
- 1
3
Total, 1930 ___..._.__.._.__ ] P 1 P S 3| 1 4 5| 24
Percentage of grand total killed..| 1.11f______ 0.37| 2.58)......|--.... 1.11} 0.37] 1.48) 1.84/ 8.
Percentage of class total killed._.| 12.50(_____. 4.17)29.16______|....__ 12.50| 4.17[ 16.67| 20.83(100. 00,
Number killed per thousand 300-
day workers employed on the
surface and in the pit...._.___. 20 .04 .28 . |...... .12) .04 .16 . 96)
NUMBER INJURED
17| 17 18 94 32| 61 5| 33 50, 191 518
38 10 22| 118 371 108 12| 105 101] 286 815
14 2| b 34 13 22. 3 13| 39 47 I
9 2 6 4 1 1 T 100 18] 37 118
5 13 1 43 38 59| 5 54! 115! 158 491
Total, 1930_ . _._......_.. 8 4 52 33 131 258 26 215 321 609 2,131
Percentage of grand total injured.| 0.83| 0. ZSE 0.33| 1.95 0.84] 1. 05‘ 0.16( 1.38 2.06| 4.48/ 13.67
Percentage of class total injured..| 3.90] 2.06] 2.44 14.22 6.15 12.11 1.17| 10.09| 15.06/ 32.80/100. 00
Number injured per thousand |
300-day workers employed on i
the surface and in the pit....... 3.34) 1.77| 2.09] 12.20( 5.27 10.38 1.01| 8. Gbl 12. 92} 28.13| 85. 76|
|

1911-1929

! 1

Fatalities, 1911 to 1929: ; : ’ | i

Number (total United States). 82| 98 22| 112 4 8 lOli 303| 848

Percentage of grand total_.__. 0.87 1.05 0.23| 1.20 0.04 0.09| 1.08 3.23| 9.05
Injuries, 1911 to 1929: | l j

Number (total United States).| 4, 699 2,429, 1,494| 8,602 4,963(10,969| 798 8,212  341/34, 88177, 478

Percentage of grand total......... 0. 78I 0. 40' 0.25 1. 44} 0.82) 1.81) 0.13| 1.36, 0.05 5.77| 12.81]
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of mines, during the year ended December 31, 1930—Continued
NUMBER KILLED

Open pit
FOR s [ oD |m f [ !
c =) 2] e <) D
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0.62] 1.16/ 1.05
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0.53) 0.17} 0.65 0.37] 0.55 0.04 0.04 0.
.83 5. 9.62| 21.50 19.48( 1

9.74 3.00) 1211 6.77 10.10

7.64 242 9.50| 5.31 7.92 .65 . 65| 4.28 ‘37i 7.54| 16.85| 15.27| 78.40, 167.86

1911-1929

222 181 239
237 1.93 255 o

7,176| 1,549| 5,272
119 0.26 0.87
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3 14 8 s 2 1 | e ses| o,3m
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4, 334 438 250] 2, 544 167| 4, 606 175| 16, 544| 486, 445 604, 854
0.721  0.077 0.04 0.42 0.03 0.78) 0.03f 273 7.68 100.00
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TaBLE 25.—All mines: Percentages of fatalities, by causes and kinds of mines,
during the year ended December 31, 1930

Percentage killed

|
{
g Gold, Lead Total
Causes { sﬂvgr, and Notni
an zinc | metal-
Copper| miscel. | 108 |(Missis-|licmin-
laneous sippi eral 1930 | 1929
metal Valley)
Underground:
1. Fall of rock or ore from roof or wall______ 30.26 | 25.69| 31.88 | 60.00 | 14.28 | 29.52 | 32.88
2. Rock or ore while loading at working face.| 1.32 .92 5.80 [cecoooofecaaaans 221 00
3. Hand tools. .83 .86
9.43
9.14
6.00
1.43
.28
9. Electricity 1.71
10. Machinery (other than locomotives or
drills) .. .. 3.95 .92 i 1.48 114
11. Mine fires.....____._.___.____. 2.21 .86
12. Suffocation from natural gases . ! .74 2.29
13. Inrush of water....._______.____.______.__ . .37 .28
14. Steppingonnail .. __.._.________________ . IS 7 PR,
154 Handling materials (other than rock or :
[ () J S, .86
16b Other cauSes . ... coooooooo... 2.00
Total, underground . . ._._.__._..._._.____ i . 3 . 36 . 3 71.14
Shatt: ! ;
16. Falling downshaft.....___..____________. . 3 .90 3 3.72
17. Objects falling down shaft. 3 2.00
18. Breakingofcables_ ____.________________. ______ L8| L45!_ _______|._..__..] LI1|...... -
20. 8kip, cage, or bucket.. 3 A 90 5.43
21. Othercauses...... .. . ... ........._. A . 48 114
Total, shaft_ ... . ... 8 . 12.29
8urface: ?
22. Mine cars, mine locomotives, gravity, or
aerial trams._..__________._____________.
23. Railway cars and locomotives...........
24. Run or fall of ore in or from ore bins
25. Fallsof persons. . ........__._.._._.......
27. Hand tools..._._._____. ____________..._.
2. Electricity. ... .. ...
20. Machinery. ... ______...___.
30a. Handling materials. . ..._.____._________
30b. Othercauses...._...._._._.___. . _______
Total, surface........._..__________.._____
Open pit: *
31. Falls or slides of rock orore........ _____|.____._.. 1.83 1.45 | |- L1 2.29
32, Explosives. .. ..o | 5.80 | ........ 14.28 1.84 1.43
33. Haulage. ... o o e ] 2.00
34, Powershovels___.________________________._.__|oooo.. 2.90 oo eeeaaaan .74 .87
38. Machinery (other than locomotives or
wer shovels).._._ ... ... ____._.___. .28
41a. Handling materials .
41b. Othercauses........_...____.__...__.._. .86
Total, open pit.... ... ... ... 0 1.83 | 10.14 0 14.28 3.69 7.7
Grand total ..o oeooeomiem e 100.00 | 100.00 | 100.00 | 100.00 | 100.00 ( 100.00 | 100.00

1 No fatalities caused by overwinding (No. 19),

* No fatalities caused by stepping on nail (No. 26).

§ No fatalities caused by falls of persons (No. 35), falls of derricks, booms, etc. (No, 36), run or fall of or e
in or from ore bins (No. 37), electricity (No. 39), or hand tools (No. 40).
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TABLE 26.—All mines: Percentages of injuries, by causes and kinds of mines,
during the year ended December 31, 1930

Percentage injured

Gold, Lead Total
Causes silvgr, alnd Ntzg]—
an zinc | metal-
Gopper| pigoel. | Iron (stsm- lic min-
laneous % eral 1930 | 1929
metal ey)
Under ound:
all of rock or ore from roof or wall_...___ 20.09 | 19.04 | 12.98 7.86 2.88 | 16.48 | 15.35
2 Rock or ore while loading at working face.| 10.83 | 10.49 | 15.17 | 23.13 9.20 | 12.00| 11.38
3. Hand tools. . e 10.43 | 10.25 7.20 2.87 3.7 8.86 9. 69
4. 1.07 1.29 .91 .18 .31 1.01 T
5. lage 10. 22 S.46 | 11.02| 1582 6.08 9.72 | 11.08
6. Falling down chute, winze, raise, or stope.| 4.36 4.65 2.48 2.50 .39 3.76 3.64
7. Run of ore from chute or pocket.......... 2.82 1.50 1.91 .65 .70 1.88 1.94
8. Drilling.. ... ... 6.48 7.40 6.15| 10.08 2.28 6.68 6.45
9. Electricity .15 17 .43 .65 .23 .4 .16
10. Machinery .53 1.21 2.72 .56 .58 1.08 .97
11, Minefires ... .l ecaeo.. .07 .05 .. ’ ........ .03 .02
12, Suffocation from natural gases. .21 .24 .05 | .18 .11
13. Inrush of water.._.._.._._.. .08 N PO I s .04 .01
14 Steppingon nail.... ... _____ 1.60| 4.01| 1.38 333 .62| 25| 2.2
15a. Handling materials (other than rock or ! !
L 2 P 1.78! 3.75| 4.63| 2771 265! 3.04| 275
15b. Other CAUSeS. oo ciceaao 11.33 | 10.39 | 10.97 | 15.17 1 5.54 | 10.7¢ | 11.88
Total, underground - - .....___...._..... 81.96 | 82.05| 78.05| 85.85 | 35.23| T8.22| 78.40
Shaft:
16. Falling downshaft__.______.____________. .26 .19
17. Objects falling down shaft. .81 .70
18. Breaking of cables_.____ - .01 .02
19. Overwinding........ ; .01 .02
20. Skip, cage, or bucket. | .72 .68
21. Othercauses. .. . ... .. .. Cicococa.. | .90 .90
Total, shaft.......___....___........_.... | 2m| 249
Surface: ,
22. Mine cars, mine locomotives, gravity, or
aerial ramS.._...__.o..-_..._...._... .32 .85 .67 .39 1 .53 .87
23. Railway cars and locomotives..... .32 17 .10 1.01 | .28 .39
24. Run or fall of ore in or from ore bins. .34 .38 .24 .08 | .33 24
25. Falls of persons. . ..__..._.._.._..._. 1.76 2.03 1.62 3.3 1.95 1.56
26. Stopging on nail. .60 .64 .62 2.96 .84 .
27. Hand tools.... 1.15 1.82 1.05 4.60 1.66 1.68
28. Electricity.. .09 .21 14 .39 .18 .08
29. Machinery........ .62 1.81 .62 4.21| 138 116
30a. Handling materials. .94 1.74 1.86 8.96 2.06 1.48
30b. Other causes...... 350 | 457 224| 342| 1232| 448| 442
Total, surface......... 9.73| 14.02| 9.16| 10.64 | 38.27 | 13.67| 12.63
Open pit: i
31. Falls or slides of rocks or ore. .49 .10 .86 2.5 | .53 .76
32. Explosives .13 .03 A .94 17 .15
33. Haulage. .49 .12 1.87 2.65 t .85 .69
34. Power shov .28 .07 .95 1.40 .37 .36
35. Falls of persons 3| 07| 95 298| 56| .72
36. Falls of derricks, .04 . .05 311 .04 .07
37. Run or fall of ore in or from ore bins. .. _.|....___. .02 ... 47 | .04 .05
38, Machinery (other than locomotives |
wer shovels) .09 .62 2.10 | .29 .34
39. Electricity.. W06 |l .08 .03 .07
40 Hand tools.. .38 1.10 2.73 .52 .68
41a. Handling ma .79 2.72 5.14 1.18 .76
41b. Other causes. . 2.48 4.91 1.05 1.83
Total, open pit. 3.05 11.64 26.10| 5.40| 6.48
Grand total _..__......._._._......_..... 100.00 | 100.00 | 100.00 | 100.00 | 100.00 ’ 100.00 | 100.00
1
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TaBLE 27.—AlU mines: Accidents, by States and severity of injury, during the year
ended December 31, 1930

l Tempo-
| rary dis-
| ability,
! Perma- | Perma- more Total
State | Killed nent nent than re- non- Grand
| total! | partial ? | mainder | fatal total
i of day
1 of acci-
dent
225 278 291
367 375
1,327 1,381 1,401
1,3%68 1,411 1,440
640 857 672
108 110 110
16 16 16
902 926 945
32 33 34
13 14 14
262 274 276
76 83 83
Michigan.. 2,089 2,121 2,167
Minnesota. 580 603 627
381 406 410
1,465 1,493 1,517
567 595 605
163 222 227
542 549 564
712 735 743
112 116 115
450 465 466
47 47 49
24 24 25
340 345 362
134 139 146
275 282 284
1,460 1,486 1, 502
141 146 147
57 62 63
68 68 70
18 19 19
112 120 120
15,091 15, 594 15, 865

! Permanent total disability: Loss of both legs or arms, 1 leg and 1 arm, total loss of eyesight, paralysis,
or other condition permanently incapacitating workman from doing any work of a gainful occupation.

? Permanent partial disability: Loss of 1foot, leg, arm, hand, eye, 1 or more fingers, 1 or more toes, any
dlsl%mtion where ligaments are severed, or any other injury known in surgery to be permanent partial
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TABLE. 28— Al mines: Accidents, by causes and severity of injury, during the year
ended December 31, 1930

! Temp- |
| |orary dis- ‘
i ability, Num-
[Perma- Perma-[ more | Total | G4 | berof
Cause Kll]ed nent | nent | thanre- | non- total mines
i total | partial | mainder fatal in-
of day ' volved
‘ ; ! of acei- |
i ‘ | dent
—— ‘_i - —— ’ %
Underground 1 | |
. Fall of rock or ore from roof or ! i |
9 wall .. 80 | 6 72! 2,492 i 2,570 2, 650 366
o 1
[ TSR 55 l L8117, 1,872 1,878 208
3. 3 2 32 1,347 | 1,381 1,384 292
4. 34 9 12 | 136 157 191 96
5. g 22 2 82 1,432 . 1,516 1,538 318
6. Falling down chute, winze, raise, | i } i
OF SEOPE. — - noe oo oo - N 13 w3 586 600 176
7. Run of ore from chute or pocket._ 8 285 | 293 295 93
8 Dirilling__ ... 33! 1,008 ' 1,042 1,042 260
9. Electricity. 3| 34 ! 37 4 32
10. Machinery (other than locomo- : i .
tives or drills) ! 152 168 172 91
11. Mine fires.__...____..___._. 5! 5 1 5
12, Suffocation from natural gases._ 29 29 31 14
13. Inrush of water. . ..____.__.__ 6 i 6 7 4
14. Stepping on nail 386 | 391 392 155
15a. Handling materials (other than !
rock orore)..._.._.__.__._______ 13 461 | 474 475 153
15b. Other causes_--ccoocoooooe 32 1,639 | 1,671, 1,679 303
! |
Total, undergrovnd......_.____. | 376 11,802 | - 12,198 | 12,308 |......_..
Shaft' i ! |
6. Falling downshaft_.._._._________ 9 4 36 ! .- 40 49 29
17. Objects falling down shaft . 5 31 123 | 126 131 51
18. Breaking of cables__.____ 3 | 2 2 5 4
19. Overwinding.._____. ! 1. 1 1 1
20. Skip, cage, or bucket : | 102 | 113 129 75
21, Other causes..._ .. ........._.._. 134 141 146 54
Total, shaft ... _____.____________ 398 423 460 | eeeo-.o
Surface:
22. Mine cars, mine locomotives, .
gravity, or aerial trams________ 4 79 83 86 60
23. Railway cars and locomotives. _. ! 5 39 44 4 26
24. Run or fall of ore in or from ore ! i i
bins. .. i 2, 50 52 53 32
25. Falls of persons 4 s 303 310 150
26. Stepping on nail. 3 128 131 131 64
27. Hand tools.. 3 255 258 258 126
28. Electricity ... ccooooioioiioiil 3 eamia|iis ! 25 25 28 19
29. Machinery_. 16 | 199 215 216 122
30a. Handling materials._ 71! 314 321 325 136
30b. Other causes.................._. 14 i 685 699 704 186
Total, surface......____....._... 81 2,03| 2,131 2,155 | ...
Open pit: ! |
31. Falls orslides of rock orore . - .- F: 2 80 82 85 40
32, Explosives....._.......... 5 1 2 23 26 31 16
33. Haulage.- ... i i 2 100 102 102 43
34. Power shovels. 3 54 b7 59 27
35. Falls of persons........_. 2. 83 85 85 4
36. Falls of derricks, booms, etc | 7 7 7 7
37. Run or fall of ore in or from ore I .
) Lo F RPN ER A 1 6 7 7
38. Machinery (other than locomo- | i
tives or power shovels) | 43 46 46 30
39. Electricity............. | 4 4 4 3
40. Hand tools. ... 78 81 81 41
41a. Handling matenals. 177 181 181 58
- 41b.-Other causes 163 164 164 50
Total, open pit..________________ 818 842 852 |.ooeaao.
Grand total . ... ... ..__._____. 271 22 481 15,091 15, 594 15,865 |- ocemnnnn
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TABLE 29.—All mines: Severity of accidents, by causes, 1926—1930, showing

percentage of accidents in each class

Cause

. Fnll of rock or ore from roof or
Rock of ‘ore while loading &t
working face......_.........._.

Haulage
Falling down chute, winze,
raise, orstope._......._.._.._._._
. Run of ore from chute or pocket.
. Drilling. . ... ...
9. Electricity ... ... ___
10. Machinery (other than loco-
motives or drills)

11. Minefires__.._._______.________

12. Suffocation from natural gases_ _
13. Inrush of water.................
14. Steppingonnail____.___________
15a. Handling materials (other
than rock orore)__...........
15b. Othercauses. ... .............

©mN 99?? (SIS

Total, underground._____.._.

. Falling down shaft.____________.
. Objects falling down shaft.____.
. Breaking of cables.__._.._..___.
. Overwinding.._.._..............
. Cage, skip, or bucket._....._._.
. Othercauses....................

Total, shaft_ . ______._.___.____

Mine cars, mine locomotives,
gravity, or aerial trams_______

. Railway cars and locomotives. .

. Run or fall of ore in or from ore

EREESS

. Fallsof persons.._.._........__.
Falls of derricks, booms, etc.....
Rg}: or fall of ore in or from ore

sRERBVE2

8

Machinery (other than loco-
motives or power shovels)....
. Electricity... ... ..........
Hand tools. ..___.._......._...
4la. Handling materials____.____._.
41b. Other causes.._...............

38

Total, open pit...............
Grand total._._.____...._.__.

Tempo- Actual number
rary dis-
Per- [ Per- | ability,
ma- ma- more
nent | nent | than re-
total | partial | mainder Killed | Injured
of day of
actident
i
0.12, 185 95.47 | 97.44 488 | 18,507
01| 193 97.81 | 99.75 33 | 13,047
03| 162 08.21 | 99.86 16 | 11,021
2.25 | 10.42 75.78 | 88.45 164 | 1,
051 299 95.84 | 98.88 131 | 11,599
08 145 95.35 | 96.88 120 | 3,777
........ 1.93 96.73 | 98.66 1,994
04! 187 98.03 | 99.94 5| 7,763
........ 3.35 88,11 | 91.46 28 300
........ | 6.68 92.49 | 99.15 11| 1,281
cceeaaal 2,04 57.14 | 59.18 20
82 ... 86.53 | 87.05 25 168
peeeees LR 23.08 | 24.36 59 19
........ ] 99.01 | 99.97 1| 283
........ I 207| o7.57| 99.64 4| 1,100
......... ;129 98.38 | 99.67 54 | 16,384
08| 2.04| 0660 98.72 1,186 | 91,226
........ i 3.45 74.48 64 226
‘36 ‘ 1L32| 9520 2| 808
3.45 | 10.34 68. 97 5 P2
________ leeea| 96,43 1 27
........ ‘ 4.64 85.37 86 775
........ | 230 95. 22 28| 1,101
130 2.84 90. 41 210 | 2,961
|
24| 3.8l 93.98 | 98.03 16 798
........ 5.31 91.92 | 97.23 i 12 421
313 9618 | 99.31 2 286
1.47 96.96 | 98.53 30| 2010
L1 98.69 | 99.90 1 994
2.22 97.64 | 99.86 3| 2162
1.23 82,72 | 83.95 26 138
7.97 90.49 | 98.59 21| 1,472
1.65 97.75 | 99.40 4 662
1.38 97.78 | 99.19 52| 6,406
2.40 96.46 | 98.92 |- 167 | 15,347
2.74 93.32 | 96.17 35 878
7.31 82.19 | 90.87 | 20 199
6.42 90.55 | 97.10 23 771
7.01 01.10 | 98.11 7 364
........ 1.87 97.86 | 99.73 2 746
........ 1.25 93.75 | 95.00 4 76
........ 1.51 96.97 | 98.48 1 65
........ 4.01 95.05 | 99.06 4 420
........ 6.15 86.16 | 92.31 5 60
........ 2.03 97.83 | 99.86 1 737
________ 1.68 98.04 | 99.72 1 356
12 142 98.05 | 99.59 10| 247
11| 292 95.41 | 98. 44 u3| 7,19
08| 216 96.34 | 98.58 1,676 | 116,652
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ACCIDENT RATES BASED ON LENGTH OF WORKDAY

Of the total number of men employed at all mines covered by this
bulletin, 62 per cent worked underground, 12 per cent worked in
opencut mines, and 26 per cent worked on the surface, including
shops, yards, dredging, placer mining, the extraction of sulphur, etc.

Of the total number of underground workers, 88 per cent were
employed at mines that had adopted 8 hours as a standard day’s
work, 2 per cent of the men worked at 9-hour mines, 6 per cent at
10-hour mines, and 4 per cent at mines whose length of shift was not
indicated.

This information was compiled to show not only the distribution of
mine workers according to the length of their working day but to call
attention to the fact that accident rates based on the number of man-
hours of exposure are more nearly accurate than rates based on the
number of employees or shifts with no weight given to the number of
hours per shift. Accident rates for mines that worked shifts of
different lengths are shown in Table 33.

As many companies do not advise the Bureau of Mines as to the
number of hours constituting a standard day’s work, it has not been
practicable thus far in the bureau’s statistical work to prepare accident
rates for the entire metal-mining industry on the basis of the number
of man-hours of exposure. For this reason most of the accident rates
in this publication and in previous reports of the same series have been
calculated on the basis of the number of employees reduced to the
equivalent number of 300-day workers. This method was adopted
some years ago and is an improvement over the earlier practice of
calculating accident rates on the basis of the number of employees
wfitlilmflt reference either to the number of shifts worked or the length
of shift.

Table 33 shows the number of men employed underground in 1930
and 1929 arranged according to the number of hours constituting a
standard day’s work. The figures in the table represent only those
metal mines whose reports showed the number of hours constituting a
standard day’s work. The figures do not imply that each man worked
a full shift each day; they merely indicate the number of employees
at mines that had adopted the stated number of hours as a stangard
day’s work and the number of hours of exposure to mining hazards
for these employees on the assumption that each average employee
worked the standard number of hours during which his mine was in
ogeration and no more. This is perhaps as close an approximation to
the true number of man-hours of exposure in the metal-mining industry
as it is possible to make for the industry as a whole from available
records, and it is believed that the figures are dependable enough to
serve all practical purposes.

Comparative accident-frequency rates, classified by length of shift
and kind of mine, are shown in Table 35. Rates are shown only for
groups employing a reasonably large number of men. The rates
presented in the table relate to 8-hour men at all classes of mines, to
9-hour men at lead and zinc mines and nonmetallic-mineral mines,
and to 10-hour men at nonmetallic-mineral mines only. The number
of men employed in each of these groups is shown in Table 34. Similar
figures on number of men employed in opencut mining and at surface
shops are given in Table 36.
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TaBLE 33.—Labor and accident data classified by length of shift, during the years
ended December 31, 1930 and 1929

UNDERGROUND AND SHAFT ONLY

i | 0% !
Men em- Lo ! [§° :

ployed 5 ) ! =3 -

a8 TN 2

s | E i £ E

s IR | % sl 8| o|Z@s| 2

Length of shift | S | § 15_§ = ,§;i £ 18 gég FR:

& B «5 5 B rzl 3 e i >-§ g =

° = g8 = 3 == . 818 48 2 3

] 2 |35 S 2 ol @ AR s 3 S ]

1% 59| & = |22 3i§g§3§3 3

= S 2 ;- = CEE-E-N = > S

Zz| < = = & pe <= VR €& | &

‘{ E
55, 174i51, 12615, 337, 879(122, 703, 032 2782, 224( 200, 19| 33711, 489(11, 845/12, 054
1,226 1,075 322,484| 2,902,356 2632,367| 4, 1) 7, 194 202] 208
3,687| 3,017| 904,951 9,049,510 2452, 464| 10..._..| 48 253 301| 311
All' other and i |
stated.............. 808 2,755 1,714) 514,324 ___.___.__ 187|-.... 9....| 9 222 231 240
Total........... 2, 262(62, 842|566, 932(17, 079, 638 .. _.._____ 272 ... 232 20| 401/12, 158[12, 579]12, 811
1929

8 hours___._. 1, 44066, 838(66, 54819, 964, 500(159, 716, 000, 20912, 300] 265| 12| 206(17, 26817, 576(17, 831
9 hours 27| 1,211 1, 328,671 2,958,030 27112,443( 6|-...[ 3| 200  203| 200
38| 4,169| 3,746 1,123, 760| 11,237, 600, 270|2, 696| 17 33| 524/ 560, 877
stated..._...... _...| 649(2,308[ 1,554 466, T-...| 6 284 297
Total... ....... 2,154]74,5%]72,94421,883, 2B 204 . 285 15 338{1&276]18.629'18.914

1t All placer mines omitted.
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TaBLE 35.—Fatalities and injuries per million hours of exposure, classified by
length of shift, during the years ended December 31, 1928, 1929, and 1930

UNDERGROUND AND SHAFT ONLY

! 19281 | 10291 1030 1
Character of disability | T
| 8 hours | 9 hours 10 hours| 8 hours | 9 hours |10 hours| 8 hours | 9 hours |10 hours
Fatal ool l 1.402] 0.284] 2.013] 1.597| 2.028 1.513] 1.703| 1.378) 1.106
Permanent total disabi]itg..-‘ .096]  .284________ 77| . 287 . 155) L345 ...
Permanent partial disabi]
ity - 2. 660 .568 3.882 1.853 1.015 2.937[ 2.746) 2.412) 5.304
Temporary.-. .- 112,424 89 950‘ 76.772| 108.117| 67.612| 46.620, 93.633) 66.842| 27.957
Total injuries.._...._.. I"115. 180 90. 702 80.654| 110.045! 68.627| 49.833' 06.534] 69.509| 33.261
Total fatalities and | |
injuries.............. \ 116 582 00.986 82, 667 111.642) 70.655] 51.345‘ 98.237! 170. 977I 34. 368
KILLED
Klnd of mine: | 5 !
m.)e .................. 1765 o feeaeas 1682 ccccca|aceeaaan 1.625
silver, and mis- |
cel aneous metal..___.. 1.307) 1.812| 1.996] 1.755 2.381
Tron. oo ool 1. 2001 ........ 2. 543 1. 539 1. 555
Lead and zinc (Missis- | i
sippi Valley).......... IR0 PR R, . 799 3 . 509
Nonmetallic mineral..... 1. 679’ ........ 614, 2.268) 2.463] 1.140|  .620
Totaloooooceiciamcaaee . 1402) o284 2013 1507 2028 1513 173
INJURED
COPP .o 120, 183)cooooo oo DT IE7 I 106.580_ ... Loeeeeee
Gold, silver, and miscella-
neous metal. ... ........ 144.493! 50.732! 99. 777, 140. 595 99.507) 17.429| 128.309' .. _.....|-- P
Iron. . ... 52.178) ... 76. 288 492| ... 47.200) 47.799. ... ‘ ........
Lead and zinc (Mississippi !
(2370 J R, 130.073| 93.343 ... __. j 103. 6241 68.983(. .. .._ 76.400! 79.410|.._.____
T\Imnnetalhc mineral......... 83.727| 81.440 80.483 79.639| 59.117| 58.692 89.626 58.780 78.215
Total _ooooamao 115. 180 90. 702 80. 654 110. 045| 68. 627‘ 49. 833’ 96. 534 69 599| 33 261

1 All placer mines omitted Basxc ﬁgures shown in Tables 33 and 34.

TABLE 36.—All mines: Number of men employed, classified by length of shaft
and kind of mine during the year ended December 31, 1930
Underground l Surface’
L |
| ! ' ! i o
Kindofmine | , | & |z|z| % el alelelel g
- 4 = = =} -y — =] = = -] = =) —
21 8|2 12|%8 f s| 213818 |8 1/8{8|15 |8
2 £ = = = | = ‘5 = 2 a 1< =} =] >
» = (2 [3|8 28| e &8 3|8 <&
| i |
P ................ 18,337 eeiaee | 2....| 230[18,569| 4,588 2,057  85|-...|-...[ 408 7,138
silver, and mis- | ;
cellaneous metal..... ‘15,993 204|  33|__.....| 1,08418,214 4,807 149 101_...| 7| 2958 8 022
................... 12,463  308| 3,155 ......... 391|16,317| 544/ 1,507 1,925/ ___|___.| 2,556 6,622
Lead and zinc (Missis- : ' |
sippi Valley)........! 2600 B0|..|...| 24 T84 TN 24 132 2 168 1,037
Nonmetallic mineral_. l 710] 458 4471...4 ----| 305 2,920) 1,778| 285 1,200| 18| 155 673 4,107
Total........... ‘55,414 1,229 3, ess‘ ol-.__| 3,134/63, 464i12,428i 4,112] 3,443 18‘ 164 6.763]26,928
| i
Open pit Total
Kind of mine n o w8 ) [2) ] 8
o0 wu o] 1 =] P (2} w -
BBl 21288185 E|E5|E|EE %3
- T = I T R I IP=T T S T~T H~ T w — °
| o | 2 |2 ‘ Q< | 0 @ 2 (=i < 3]
e TR Y A S | 14 1,08524,806 2,067 5| 2. | 652 27,602
silver, and miscel- | i |
aneous metal..........| 221 61 438-._. ... " 89" 800i21,021) 414 572__..| 7| 5081 27,045
mememeemenoeneonot 98] 128] 6,117]._0 C___ 130’ 6,471(13,103] 2,033(11,197|.___|._..| 3,077| 29,410
Lead and zine (Missis- |
sippi Valley)........... i b { P jozaei ‘ 431 7,658) 200 182|....| 2| 392 8,524
Nonmetallic mineral.....; 379 333/ 1,937 30i 204 652‘ 3, 535| 3,865/ 1,076 3,584 48| 359 1,630 10, 562
Total... e , 2,703 629] 8,492| 30, 204] 88512, 84370, 543) 5,870,15, 620] 50| 368,10, 782]108, 233
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SIZE OF MINE AND PERIOD OF OPERATION

During the calendar year 1930 approximately 89 per cent of all men
who worked underground at metal mines were employed at mines
having 25 or more men working underground. These larger mines
were only 19 per cent of the total number of all underground mines,
but they accounted for 92 per cent of the total number of man-days
of work underground at all mines during the year.

In normal times underground mining is almost an all-year-round
industry. In 1929, for example, 72 per cent of all underground work-
ers were employed at mines that were in operation 300 or more days.
In 1930, however, employees at mines that were active this length of
time comprised only 50 per cent of the total number of underground
employees at all mines. Twenty-nine per cent of the employees.
worked at mines that were in operation between 250 and 299 days.
The remaining 21 per cent of the men averaged less than 250 days of
work during the year.

Large mines which are in operation continuously usually have better
safety records than small mines which are not worked continuously.
Moreover, for any given class of mines, graded according to number of
men employed, those which most closely approach a full year’s opera-
tion usually have the best safety record, and for any given period of
operation the larger mines usually have fewer accidents in proportion
to the number of men employed. Statistics show some exceptions
" to these statements, but the industry’s record over a period of years
amply supports the statements made. Most of the apparent excep-
tions to the general rule relate to nonfatal injuries; it is believed that
these exceptions are more apparent than real, because it is probable
that the low injury rates for very small mines are due to some extent
at least to the operators’ failure to report all of the minor injuries that
actually occur. This failure may be attributed to the facts that the
mines are too small to come within the scope of the State compensa-
tion laws which require the reporting of accidents and that minor
injuries may be forgotten when they occur at mines to which the State
compensation laws do not apply. On the other hand, fatal accidents
are not easily forgetten, and they are probably reported completely
even by operators of small mines. It is significant in this connection
that the fatality rates are usually higher for smaller mining operations.

Accident rates, classified according to size of mine as indicated by
the number of men employed underground and by the number of
days the mines were in operation, are presented in Tables 37 to 42.
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TABLE 37.—Accident rates per thousand 300-day workers, at mines employing less
than 10 men, during the year ended December 31, 1930 ?

UNDERGROUND AND SHAFT ONLY

Men employed
A Killed |Injured
ver- T
Size of plant (number of | Num: Equiv-| ,D8¥80f | “oo0 ] tﬁg - | thou-
men) bgn‘:g Actual | alent la‘botr);]%r- days | Killed|Injured| uon ' | gand
p num- | in 300- active 300-day| 300-day
ber day 'workers|workers
workers|
559 559 183 54, 998 98 | ... L O, 27.32
449 898 425 127, 603 142 4 28 9.41 65. 88
257 771 403 | 120,772 157 2 29 4.96 71.96
125 500 319 ! 95, 594 191 2 39 6.27 122.26
81 405 253 ! 75,816 187 1 30 3.95 118. 58
67 402 300 89, 901 24 1 57 3.33 180. 00
32 224 183 55,010 246 5 42 | 27.32 | 220.51
33 264 192 57, 658 218 2 41| 10.42 | 213.54¢
22 198 141 42, 40 213 |- 28 |oeeaoo. 198. 58
Total, 1to9 men..___| 1,625 | 4,221 2, 399 719, 592 170 17 ! 209 7.09 124. 64
Allothers_. ..___..._._..... 637 | 58,621 | 54,533 | 16,360,046 | 279 | 215 12,280 | 3.94 | 225.18
Grand total_.._._____| 2,262 | 62,842 | 56,932 | 17,079, 638 22 232 l 12,579 4.08 | 220.95

1 All placer mines omitted.

TABLE 38.—Accident rates per thousand 300-day workers, based on size of opera-
tions, during the year ended December 31, 1930

UNDERGROUND AND SHAFT ONLY

1930! 19291
- M?n bl | In. In.
ployed | Killed jured Killed jured
Size of plant (number Aver- per };))er per
of men) Num- Equiv-| Days of | age | ' In- gaglé' thou- | thou" | ¢hou-
ber of q labor per-| days | Killed sand | S sand
Ac- | alent jured | 300- 300-
plants formed | ac- | 300~ 300
tual | in 300~ tive i day da; day day
num-| day | work- wori- work- | oY
ber | work- i ers ers ers ors
ers ; H
— 1 N
1tod ... 1,390 2,728/ 1,330| 398, 967 146 8 101] 6.02 75 .94 1.57| 60.30°
Sto9. ... 235] 1,493 1,089 320,625 215 9, 198/ 8.42 185.22| 6.98) 178.88
1t09 ... 1.625) 4,221 2,300 719,502 170 17| 209 7.00| 124.64| 4.13) 116.38
10to 14 ... 107} 1,217 959| 287,619| 236 8/ 169 8.34/ 176.23| 5.04] 225.02
15to19 . __.__.__. 61 1,012 812| 243,802 241 2 205] 2.46| 252. 46] 10. 94| 226. 56
10to19. ... 168| 2,228 1,771 531,421 238 10, 374} 5.65 211.18| 7.10| 225. 56
20t0 24 ... 30) o658 651 105,410 207 4| 1200 6.14| 108.16| 9.36 101.12
Total, 1to24._.| 1,823 7,108| 4,821] 1,446,423 203 31] 802 6.43166.36| 6.12( 167.82
131) 4,725| 3,991 1,107,258| 253 17| 1,080 4.26| 270.61] 5.90| 264.07
164111,370{ 9, 571| 2,871,400 253 38| 2,064| 3.97( 215.65( 3.15( 244.44
78'11, 006| 10,034( 3,010,045 273 45 2,220, 4.48| 221.25| 4.45| 274.01
22/ 5,276/ 5,360( 1,608,109 305 25 1,175] 4.66| 219.22| 3.62| 182.10
4423, 357 23,155 6,946,403/ 297 76| 5,238 3.28| 226.21] 3.44] 279.97
439\55, 734| 52, 111|15, 633, 215| 280 201|11,777| 3.86( 226.00{ 3.74| 261.92
2,262/62, 842 56, 932(17, 079, 638| 272 232(12,579]  4.08| 220.95| 3.91| 255.39

1 All placer mines omittcd.
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TABLE 39.—Men employed and number killed and injured per thousand 300-day
workers ! in mines employing 1 to 4 men and those employing 5 to 9 men during
the years 1922 to 1930

UNDERGROUND AND SHAFT ONLY

1to 4 men 5to 9 men
I~ -
Year Rate Rate
Number | Men cm- Number | Men em-
of plants | ployed | | of plants | ployed
| Killed | Injured Killed | Injured
i ! | -
1,875 | 1.01 43 149 967 8.94 124
2,016 . 6.52 ! 87 164 1,067 5.83 82
2,204 5.34 ! 76 210 1,354 5.52 110
2,052 ¢ 1.76 1 88 220 1, 4.58 102
1,956 5.46 Y 182 1,174 4.31 112
1,971 | 2.79 84 181 1,182 4.56 112
2,660 | 2.81 | 63 232 1,481 1.70 136
2,482 ' 1.57 ¢ 60 249 1, 587 6.98 179
2,728 6.02, 6 235 1,493 8.42 185
1 to 9 men All mines
— e — N :
Year ' Rate : Rate
Number | Men em- Number | Men em-
of plants | ployed ! of plants | ployed
! Killed | Injured i Killed | Injured
R [N FE U
1,118 2, 842 4.51' 79 1,672 . 58,569 4.23 351
1,238 3,083 6.21 84 1,871 ' 68,440 3.89 366
1,418 3, 648 5.42 91 2,079 { 72, 903 4.73 370
1,277 3,460 3.13 94 2,003 | 76,846 4.01 365
1, 200 | 3,130 4.93 ° 93 1,936 © 72,956 4. 54 286
1,186 | 3,153 3.58 97 1,846 . 7, 4.05 265
1,564 | 4,141 2.31 96 2,277 ;69,570 3.33 266
1,460 4, 069 4.13 116 2,154 | 74,526 3.91 |, 255
1,625 4,221 7.09 125 ] 2,262 | 62,842 4.08 221
I |

1 For number of 300-day workers see Table 38 and similar tables in previous reports.
? Alaska, California, and all placer mines omitted.
4 Alaska and all placer mines omitted.

4+ Alaska, Utah, and all placer mines omitted.
8 All placer mines omitted.

‘TaBLE 40.—Accident data, based on average number of days mines were operated
during the year ended December 31, 1930

UNDERGROUND AND SHAFT ONLY

Average number of
days active

“H9days:
50 to 99 days..
Less than 50 days.

1930 1 o192
i
. B e
Men employed ; X

; ‘ i Killed |15 req; Killed 1 req

e A Num-| the | PEr | cheg. | per
Num- ' | Equiy-|* €I Days of |Num- thou- ! sand | thou-
ber of 'Actu-| alent | ggl_ ilabor per-| ber ' d | 3q0. ', sand
plants' al m300~i loy-| formed day 300-day

{num-| day |PO¥"! ork.|wm'k-

! ber | work- per ers | ers

| € iplant!

S R R |
23911,972] 13,761/ 50{ 4,128,334 4. 33| 302.77
26519172 19,461 72 5,838, 148 3511 24148
21717924 16,653 83| 4, 995, 967 4.18! 163,47
108 3,788 2,892 19| 867,738 4.05] 28807
206 4,635 2,698 16/ 809,445 4,10, 212.47
272,031 802 5 240,560, 4 138 4.99 172.07 ... 197. 24
422, 22630 638 5 161,404 2,48/ 162.16
198 1,057 127, 5 38,042 15. 87| 206.35

2, 26262, 842 56,932§ zslw,om,ess 23212,579| 4.08 220.95 3. 91[ 255,30

i |

1 All placer mines omitted.
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TABLE 41.—Labor and accident dala, classified by size of mine and number of shifts
worked during the year ended December 31, 19301

UNDERGROUND AND SHAFT ONLY -

Number of men employed Number of 300-day workers
Number of man- - S S

Total | 100 or | Grand { Total | 100 or | Grand
1o 24| 25t0 99 1t099 | more | total |1 to 24 25“’99’ 1t0 99 | more | total

, |
4,195 | 11,303 368 | 11,671 | 4,822 ' 2,059 | 6,881 :

82| 6,963

1,205 | 11,269 |.. 9,456 | 9,456 | -~ 717°1710,173

G171 | 8,007 |- 2,047 | 2,047 | 5783 7,8%

9,466 | 9,466 |. --| 9,661 9, 661

22,339 | 22,339 |_ [ 22,305 | 22,306

Total..__._... 39,639 | 62,842 | 4,822 \’ 13, 562 ‘ 18,384 | 38,548 | 56,932

i Number of man-shifts worked

Number of man-shifts N [
1to 24 25t0 99 | Total1to | 100 men or| Grand
men men 99men ! more total

617,772 | 2,064,195 | 24,736 | 2,088,031
2,836,691 | 2,836,601 | 215,048 | 3,051,739
614,195 | 614,195 | 1,734,801 | 2,349,086
........................ ' 2,808,365 | 2,808,365
........................ | 6,691,617 | 6,691,517

4,068,658 | 5,515,081 | 11,564,557 | 17,079, 638

Number killed Number injured
Number of man- ' 1 T o
shifts 1to24 |25to99f TOtal| 100 \Granal 16024 |25t0 00| oML | 100 men| Grand
men | men | o " re total men men men | OF IOr® total

— |— S
109,999, ___________ 31 7 38 | _______ 39| 1,404
10,000 to0 24,999 _____| ... 39 39 2 165 | 2,190
25,000 t0 49,999 _.____|.______ 9 9 28 1,104 | 1,660
80,000 to 09,999 -1 111 Tl . - 2,257 | 2,267
100,000 or more.- . ... |- foceoeo oo oo L 3 5,068
Total._........| 31 55 86 | 146 8,633 | 12,57%

Killed per thousand 300-day

workers Injured per thousand 300-day workers

Number of man-

shifts :
1to225t090) o8l 10 Granal 1t024 |25t 99| 108! | 100 men | Grand

1to 99 men or
| men | men | o0 “ more ! total | men men men | ©F more total

166.32 | 273.43 | 198,37 | 475.61 | 201.64
214,16 | 230.13 | 215.28
271.62 | 190.90 | 212,01

D S T N 233.62 | 233.62

8 | 318 |oooll|TIIiiiiI 2721 | 2T.21

Total.......... | 6.43| 4.06| 4.68' 3.70 | 4.08| 166.32 | 231.82 | 214.64 | 223.95| 220.95
]

1 All placer mines omitted.
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TABLE 42.—Labor and accident data, classified by kind of mine
OPEN-PIT MINES ONLY

Rate per thou-
Men employed sand 300-day
N A workers
Num- Daysof |Num-| l':le!:]- V:"
Kind of mine ber of Iabor per- | ber | °T | B8S
plants Equiv-| formed |killed| ;% [ <35
Actual | alentin I Killed | Injured
number| 300-day Hled | Injure
workers| !
1930 | . |
171 1,085 | 2,226, 667,786 |___... 210 ; 336 |....... 94.34
1
81, 809 562 | 168,453 2 52 I 208 | 3.56| 92.53
68 ' 6,471 | 5,067 | 1,520,283 71Uy 2 1.38 | 48.15
|
bley)......... ... 2, 43 22 6,485 | _.._.|_..._. D 17 U ISR IO,
Nonmetallic mineral_...._._____. 175 3,535 | 2,863 859,074 1, 336 I 243 .35 117.36
Total. ... 343 ' 12,843 | 10,740 | 3,222,081 | 10| 842, 251| 0.93 | 78.40
1929 ! i i
Co J)er .......................... 17 3,276 | 3,812 . 1,143,664 41 483] 340| 105 126.71
QGold, silver, and miscellaneou: ! | i i
metal O 74 910 673 1 201, 747 11 55 1.49( 8172
69) 6,116 | 5633 1,689,840 19 411‘ 276 | 3.37| 72.9
V) eeneoane . 2. 5l 55' 16,690 |...... bl oser|l . 72.73
Nonmetallic mineral....._.__.__. 165 | 3,784 | 3,382 | 1,014,400 3. 544 268 .89 160.85
Total. oo 350 \ 14,137 | 13,5855 ‘ 4,066,431 | 27 | 1,497 i 28| 1.99| 110.44
|

ACCIDENTS CLASSIFIED BY MINING METHODS

The classification of mining methods as used in this bulletin is that
prepared by the mining division of the Bureau of Mines and used by
that division in its studies of the relative efficiency of various mining
methods from the viewpoint of productivity and costs. The classi-
fication was used in this series of statistical bulletins for the first time
in_the bulletin covering the calendar year 1929; it is as follows:

1. Open-stope, including the room-and-pillar method and sublevel
stoping.
2. Shrinkage.
3. Cut and fill.
4. Square-set. .
5. Block caving.
6. Sublevel caving.
7. Top slicing.
8. Opencut with power shovel.
9. Opencut with power scraper.
10. Opencut, hand loading only.
11. Hydraulicking.
12. Dredging.

From the point of view of the numerous companies and States
represented and the number of men employed in the mines, the most
widely used operating method in metal mines in the United States is
the open-stope method, including room-and-pillar and sublevel
stoping. Next in importance in number of persons employed is the
square-set method. Ranking next among underground methods of
mining are top slicing, shrinkage, block caving, cut and fill, and
sublevel caving.

The accident hazard to men working in mines is not the same for
all of these methods of operation. Figures for 1930 and the two
previous years show that the accident-frequency rate for sublevel
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cuving was lower and therefore more favorable than that for any
other system of underground mining. Top slicing ranked next, hav-
ing the second best record in number of men injured by accidents
for any given number of employees. The highest accident-fre-
quency rate was that for mines using square-sets. Between these
two extremes—sublevel caving and the square-set method—came
top slicing, block caving, cut and fill, open stopes, and shrinkage, in
ascending order of their respective accident-frequency rates.

It should be stated in this connection that & mining company is not
free to choose any method of mining that the officials of the company
may prefer; it is not free to adopt any method solely from the stand-
point of safety. The method to be used is determined mainly by the
type of deposit, the character and value of the ore, and the possibility
of extracting the ore at a price that is economically sound. .

Table 44 shows the number of employees in mines using each of the
various methods and the comparative accident-frequency rates of
these mines both for fatalities and nonfatal lost-time injuries. In
compiling these tables each mine was classified according to its
principal mining method, as shown in the company’s report to the
Bureau of Mines. Tables 45 to 47 show the various causes of acci-
dents for each method of operation.

Taking the figures for sublevel caving and those for square-sets as
representing the two extremes on the scale of accident-frequency rates
of the various methods shown in Table 46 the records show only about
one injury from falls of roof in mines using sublevel caving to four
injuries from the same cause in square-set mines. In loading ore
seven injuries occurred in square-set mines to one in sublevel-caving
mines. Injuries from-haulage accidents occurred six times as often
in square-set mines as in mines using sublevel caving. For falls of
persons the ratio was about 1 for sublevel caving to 8 for square-sets.

Among opencut mines, those operated with power shovels are by
far the most important. Comparative accident rates for the several
classes of opencut mines are given in Tables 44 to 49.

TABLE 43.—Operators ! reports, grouped by mining methods

i . |
{ Number of : Number of
i operators | operators
Method of mining e Method of mining
1929 | 1930 1929 | 1930
Open-stope including room-and-pillar Opencut with power shovel........... 58 57
and sublevel stoping......_._..._.___ i 176 162 || Opencut with power scraper.......... 1 2
Shrinkage._.._......... .| 40 40 || Opencut, hand loading onl, -l 16 10
Cut and fill____ -] 28 21 || Hydraulicking._.._.......... c——- 5 4
Square-set.. ... ... 81 36 || Dredging - 1
Block caving. . 01 13
Sublevel caving. ... ... .o...... 13 12 Total 416 381
Topshielng. o ooomn el 20 23

! Placer mines not included.
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TABLE 44.—Summary of metal-mine accident data, grouped by mining methods
during the year ended December 31, 1930, for selected companies !

| |
X ' Killed Injured
Nl;leﬂl- N : !
r Num- !
300- | Per Per
com- | ber |Davs|m Men i -
Method of mining | pa- |States| ac- | Toald8ys| o | day | | thou thou
r;nes rep{g(—i tive ployed | "ors” | Totall 300- | Total | 300-
p{:& sen . day day
sen work- work-
! ers ers
- - |
|
Open-stope including :
room-and-pillar and !
sublevel stoping...._.__ 162 31| 255| 5,268,579 | 20,627 | 17,602, 66 | 3.76 | 4,201 | 239,21
Shrinkage.____..______._. 40 14| 208 | 1,405,221 | 4,714 | 4,684 . 28| 598 | 1,526 | 325.79
Cut and fill. 21 8| 296 | 1,131,604 | 3,824 | 3,772! 13| 3.45 693 | 183.72
Square-set___ 36 8| 300 | 3,117,142 | 10,074 | 10,390 : 40 | 3.85 | 3,465 | 333.49
Block caving 13 70 299 | 1,191,311 3,978 | 3,971 10| 252 679 | 170.99-
Sublevel caving._ .. 12 4| 218 4,042 1 3,002 | 2,780 | 11 (3.96 179 | 64.39
Top slicing._..____...____ 2B 5| 283 | 1,998,513 7, 6,662 | 22|3.30 493 | 74.00
Opencut with power !
shovel_._.___..___._..___ 57 18| 256 | 2,510,664 | 9,793 | 8,369 8| .96 585 | 69.90
Opencut with power i
scraper....._ ... ... 2 2| 340 100, 290 | 295 334 |- 36 | 107.78
Opencut, hand loading I
only. . . ... ... 10 9 235 133,076 ! 567 444 75 | 168.92
Hydraulicking. . 4 11 267 108,244 ' 406 361 25 | 69.25
Dredging.........._...__. 1 1| 310 16,120 ! 52 54 7]129.63
Total, 1830.._...._. 381 ... 277 | 17,814, 896 I 64,392 | 59,383 | 108 | 3.33 | 11,964 | 201.47
Total, 1029_ . ______._.___ 416 |._..... 301 | 23, 346, 258 l 77,497 | 77,821 272 | 3.50 | 18,559 | 238.48

! Underground and open pit only.

Noreports used where less than 25 men were employed.
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62 METAL-MINE ACCIDENTS IN THE UNITED STATES: 1930

TIME LOST FROM ACCIDENTS IN METAL MINES

The annual reports the Bureau of Mines receives from operating
companies show the number and causes of accidents, with the acci-
dents classified into four main groups based upon the severity of
resulting injuries. These main groupings are referred to on page 6.
The figures as furnished to the bureau do not show the length of
disability of the employees following their injuries, but they do indi-
cate whether the accidents were fatal or nonfatal and, if the latter,
whether the injuries resulted in permanent disability or only tempo-
rary disability. If permanent injury resulted, the reports show
whether the disability of the injured workman was total or only
partial. Injuries disabling an employee for no more than the remain-
der of the day of the accident are not included in the accident statistics
published by the Bureau of Mines.

Deaths and permanent total disabilities are weighted at 6,000 lost
days each, in accordance with the scale adopted by the Association of
Industrial Accident Boards and Commissions; permanent partial
disabilities are weighted at 800 days each and temporary injuries at
13 days each.

In conformity with the above outline the aggregate loss of time
represented by the 15,865 accidents that occurred in the metal-
mining industry in the United States in 1930, as referred to in this
publication, may be estimated at 2,339,000 man-days.

The loss of time from accidents in 1930 was calculated as follows:

Lost days
271 fatalities, at 6,000 lost dayseach_ ___________________________ 1, 626, 000
22 permanent total disabilities, at 6,000 lost dayseach_____________ 132, 000
481 permanent partial disabilities, at 800 lost dayseach____________ 384, 800
15,091 temporary disabilities (1 day or more) at 13 lost days each.__ 196, 183
Total (15,865 lost-time aceidents) - ... _______________ 2, 338, 983
Average lost days per aceident____________________________ 147

COMPARATIVE SEVERITY OF DIFFERENT CAUSES OF
ACCIDENTS

For every accidental death in the metal mines of the United States
during the past 10 years 77 men received nonfatal injuries serious
enough to cause them to cease work for more than the remainder of
the day on which they were hurt. Accidents causing a smaller loss
of time—Iless than one day—are quite numerous, but of them the
Bureau of Mines receives no reports.

Although the record showed 77 injuries for each death, many classes
of accidents digressed widely from this average. For every fatality
caused by stepping on nail, for example, there were 6,228 injuries of
a nonfatal character. For every death caused by drilling there were
1,059 injuries. Such accidents, therefore, when they occur, are not
likely to result fatally; they have a low mortality ratio.

Certain other classes of accidents, on the other hand, are much
more likely to result fatally, such as those due to explosives, electricity,
and falling down shafts. The highest mortality ratio for any class of
accidents during the past decade is that for inrush of water; the record
shows five deaths to each injury. Mine fires have had the next highest
mortality ratio, the record showing one fatality to every injury during
the past 10 years. Fortunately mine floods and mine fires do not often
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result in injury to mine workers, but their occasional occurrence with
heavy loss of life places both classes of accidents among the types that
have had a large number of deaths in proportion to the total number
of injuries.

The mortality ratio for each of the principal causes of accidents in
metal mines for the 10-year period 1921 to 1930 is shown in Table 50.
Table 51 gives additional data on severity of accidents for different
classes of mines.

TaBLE 50.—All mines: Ratio of nonfatal to falal accidents, by causes, during the
10-year period, 1921 to 1930

I
| Number of Per cent of Number
: accidents accidents of non-
Cause i fatal in-
| | : juries per
| Fatal | Nonfatal| Fatal | Nonfatal | fatality
S
Underground: |
1. Fall of rock or ore fromrooforwall_.____. _ . ___! 990 L 41, 386 2.34 97. 66 41.8
2. Rock or ore while loading at working face ... _._ | 52 31, 437 A7 99. 83 604. 6
3. Hand tools. ... .. ... . .. ... | 32 22,943 .14 99. 86 717.0
4. Explosives. - 341 | 2,803 | 10.85 89.15 8.2
5. Haulage .17 T i 281 26373| 105| 9895 93.9
6. Falling down chute, winze, raise, or stope________ ! 234 | 7, 255 3.12 96. 88 3.0
7. Run of ore from chute or pocket__ _..___.___.__ ___ i 56 1 4,272 1.29 98.71 76.3
8. Drilling (by machine or hand drills).._________ \ 16 16, 941 .09 99. 91 1,058. 8
9. Electricity... . . _ i 54 721 6. 97 93. 03 13.4
10. Machinery (other than locomotives or drills)_. __! 16 | 2, 594 .61 99, 39 162. 1
11. Minefires. . . ____ . . ... . ; 74 | 64 | 53.62 46.38 .9
12. Suffocation from natural gases_ . ....__.._.__.__ . i 45 442 9. 24 90.76 9.8
12, Inrush of water_ .________ ... __ ... ... 113 | 27 | 80.71 19. 29 .2
14, Steppingonmnail .. ______________________________! 1 6, 228 .02 99, 98 6,228.0
15a. Handling materials (other than rock or ore).. | 4 1,109 .36 99. 64 277.3
15b. Othercauses... .. . . .. .. .__..._.____ S 105 39, 944 .26 99. 74 380. 4
Total, underground - _ ... ___..._____..__.___._ : 2,414 | 204, 539 1.17 98.83 84.7
Shaft |
16, Falling downshaft___________ ______ .. __ . _____ ! 147 484 | 23.30 76.70 3.3
17. Objects falling down shatt_ _________ I | 54 1, 802 2.91 97.09 33.4
18. Breaking of cables.___. B R 11 39 | 22.00 78. 00 3.5
19. Overwinding._ . ____________ . ... ... | 2 51 3.77 96. 23 25.5
20. (‘age, skip,orbucket_ .. __.____ ... _.___ | 151 1, 858 7.52 92. 48 12.3
21, Othercauses. .. ... . . ... ... ! 51 2,372 2.10 97.90 46.5
Total, shaft. .. ... e } 46| 6606| 592! 9408 15.9
Surface: ‘
22. Mine cars or mine locomotives, gravity or aerial |
trams. . e e 30 1,819 1. 62 98. 38 60. 6
23. Railway cars and locomotives. | 30 1,150 2. 54 97. 46 38.3
24, Run or fall of ore in or from ore | 3 504 .50 99. 50 198.0
55 4, 454 1.22 98.78 81.0
1 2, 494 .04 99.96 | 494.0
5 .10 99.90 :  1,018.4
52 392 1171 88.29 | 7.5
39 3,476 ;. 1.11 98. 89 ; 89.1
4 662 | .60 99.40 ! 165. 5
30b. Other causes.. 102| 16,231, .62| 99.38|  150.1
"Total, Surface. ... -.. ... 321 | 36,364  0.88| 9912, 113.3
. )
Open pit: i
31. Falls o1 slides of rock or ore R 68 2,066 ' 3.19 96. 81 30.4
32. Explosives 42 453 | 8,48 91.52 10.8
33. Haulage. . 75 1,706 | 4.21 95.79 ! 22.7
34. Power shovels. 18 1,005 | 1.76 98.24 | 55.8
35. Falls of persons...._. 7 1, 602 | 44 99.56 | 228.9
36. Falls of derricks, booms, 6 164 | 3.53 96.47 | 27.3
37. Run or fall of ore in or from ore bins__.______ 2 119 1.65 98.35 | 59.5
38. Machinery (other than locomotives or pov )
shovels) .. 4 828 48 99.52 207.0
39. Electricity. 9 9.78 90.22 ! 9.2
40. Hand tools. 1 1,645 | 06 99. 94 1,645.0
41a, Handling 1 356 28 99.72 356.0
41h. Other causes 22 5,613 | 39 99. 61 255. 1
Total, open pit. .. ... 255 | 15,640 | 1.60 98. 40 | 61.3
Grand total ... I 3,406 | 263,149 | 1.28 98.72 | 7.3
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accidents, etc.

SUMMARY DATA

Tables 52 to 62 give summary data, by States and years, on labor,

State

Alabama__.____.____.
Alaska._.
Arizona.___
California. .
Colorado.._.._._.__.

New Jersey_.
New Mexico.
New York._.___..__

North Carolina......

Oklahoma....
Oregon._.._

Pennsylvania. .
South Dakota....... |

‘Wyoming.. :
Other States......._

TaBLE 52.—All mines: Number of aclive operators, by States, 1921 to 1930

_____ e
1921 | 1922 | 1923 | 1924 | 1925 | 1926 | 1027 | 1928 | 1920 | 1030
—_———e | ——— | - JR— -

15 151 15 13 11 12 15 13 16 13
434 | 603| 526 88| 515! 473 | 484 | 464 | 519 514
2801 o211 252 226 209 200 197 212 193 21
201 244 | 311 318 | 344 415 453 | 496 | 538 476
344 244 312 259 2420 225 204 | 268 | 245 260

18 13 14 13 11 15 14 14 11 9

11 8 7 7 12 12 16 10 14 14
314 255 | 298 274 259 267 266 | 3% | 382 425

6 5 7 7 7, 8 6 4 6 9

7 7 7 8 6 7 6 6 8 9

15 20 2 20 20 32 2, 29 3L 25

9 9 7 7 810 12 10: 13 13 | 14
49 43 47 45 41! 42 42 41 39 ! 40
41 38 36 35 32! 36 31 33 29! 28

17 15 6; 19 31: 2% 21 16 16 16
189 139 144 | 128 128 134 124 107 97 127
217 207 04| 2% 222 204 178 178 150 166

5 3 6! 6 5 5 8 6 5 6
79 57 62 52 49 55 51 51 46 41
22 21 21 22 19 | 26 29 31 31 27

11 11 12 6 9 12 10 9 7 12
29 34 38 47 55 52 40 41 35 31
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TABLE 57.—Ten-year summary of accident data, by kinds of mines

: Number of men employed
Active
Kind of mine oper- Actual number Equivalent in 300-day workers
? ators l
| Under-| Sur- , Open Under-|{ Sur- I Open
; ground| face . Dpit | Total ground | face } pit Total
t
, |
196 | 18,569 | 7,138 | 1,085 | 27,692 | 18,092 | 7,183 | 2,226 | 27,501
204 | 25,239 | 8,632 | 3,276 ! 37,147 | 26,722 | 9,412 ’ 3,812 | 39,946
213 | 19,814 | 7,730 | 3,017 | 30,561 | 21,195 | 8,230 | 3,577 | 33,002
211 | 20,380 | 7,375 ; 2,969 30,724 | 21,025 | 7,636 | 3,423 | 32,084
223 1 21,669 | 7,528 @ 3,526 32,723 i 22,850 [ 8,036 | 4,154 | 35,040
249 | 21,979 | 7,567 | 3,720 ; 33,266 | 22,466 | 7,807 = 4,373 | 34,736
271 | 21,369 | 7,509 ' 3,599 | 32,477 [ 22,106 | 7,742 [ 4,244 | 34,002
306 | 21,655 | 7,888 . 2,034 ' 32,477 | 22,720 | 8,165 | 3,470 | 34,356
274 1 17,647 | 7,073 1,119 25,739 " 17,488 | 6, 504 ! 1,025 | 25,017
357 | 12,865 ! 4,770 665 18,300 ; 10,863 | 3,616 ° 392 | 14,871
QGold, silver, and miscel- i !
laneous metal: ! i |
2,255 ' 18,214 | 8,022 809 27,045 | 16,818 | 6,872 ! 362 | 24,252
2,139 | 21,397 | 8,554 910 ' 30,861 | 20,921 | 7,401 | 673 , 995
2,196 21,416 ' 9,090 1,116 31,622 | 21,433 | 8,030 : 978 | 30,441
1,860 ' 20,295 | 9,241 925 30,461 | 20,535 | 7,853 | 786 | 29,174
2,000 ; 23,202 | 9, 581 1,157 33,940 23,608 | 8, 547 | 737 , 982
1,908 | 22,857 | 9,574 799 33,230 24,042 | 8,726 : 659 | 33,427
2,097 ' 19,617 | 9,445 656 | 29,718 | 19,043 | 8,486 614 | 29,043
2,104 20,772 8,826 927 | 30,525 - 20,274 | 7,957 785 | 29,016
1,942 . 18,362 = 8,542 710 | 27,614 | 18,080 | 7,498 556 | 26,144
2,135 , 17,642+ 8,197 677 | 26,516 | 16,545 | 6,744 | 449 | 23,738
{16,317 6,622 6,471 | 20,410 | 14,760 | 5,917 | 5,067 | 25744
15,443 | 6,660 6,116 | 28,219 | 14,857 | 6,347 | 5,633 | 26,837
' 16,614 . 6,500 6,031 | 29,145 L 15,087 | 5,752 i 5,117 | 25,956
i 18,338 7,127 7,921 | 33,386 , 17,532 | 6,670 ' 5535 | 29,737
18,792 7,712 6,654 | 33,158 | 18,110 | 7,303 | 5,066 | 30,479
19,547 = 7, ! 7,235 | 34,339 | 18,613 | 6,967 | 5,863 | 31,443
20,325 7,918 ' §,386 | 36,629 | 18,425 | 7,097 : 7,317 | 32,839
20,086 ' 8,314 ' 10,019 | 38,419 | 20,158 | 7,982 ' 9,242 | 37,382
17,596 6,715 | 7,930 | 32,241 | 15,221 | 5,762 | 6,638 | 27,621
17,501 | 7,102 | 5,956 | 30, 559 i 11,449 | 4,874 | 5046 | 21,369
\ | I '
7,444 | 1,037 43| 8,524 5351 | 750 2. 6123
9,755 . 1,371 51| 11,177 | 7,958 | 1,106 . 35, 9,119
8,733 | 1,574 271 10,334 ' 7,354 | 1,289 ; 16+ 8,659
10,319 | 2,152 | 28 | 12,499 © 8,780 | 1,783 26, 10,589
11,848 = 2,612 | 19 | 14,479 | 10,458 | 2,300 13 | 12,771
10,634 | 2,274 . 5 (12,913 | 9,974 | 2,064 3 12,041
9,431 , 3,303 _.______ 12,734 | 9,1 3,196 (... - 12,319
7,728 | 2,494 | 410,226 | 7,337 | 2,533 "' 4! 9,874
6,747 | 2,193 50| 8,090 6,263 | 2,029 ; 40 | 8,332
5,302 | 1,616 | 30| 6,048 ' 4,200' 1,214 17 5,431
' i |
2,920 4,107 | 3,535 | 10,562 . 2,290 | 4,127 : 2,863 * 9, 280
3,380 . 4,158 | 3,784 | 11,331 . 2,867 | 4,248 : 3,382 | 10,497
3,611 ' 4,484 | 4,109 12,204 3,168 | 4,459 | 3,660 | 11,287
3,853 ' 4,686 | 4,090 | 12,629 | 3,435 | 4,676 | 3,752 11,863
4,155 4,906 | 4,462 ) 13,523 3,869 | 4,854 : 3,875 ! 12, 598
3,040 4,748 | 4,268 | 12,965 3,689 | 4,557 | 4,015 i 12, 261
3,344 © 4,405 | 3,821 | 11,570 3,034 | 4,358 , 3,428 ' 10,820
3,346 4,604 | 3,682 ) 11,632 3,180 | 4,735 . 3,324 | 11,239
2,530 . 5308 | 3,275 | 11,113 ° 2,392 | 4,818 | 2,814 10, 024
2,630 4,433 | 4,543 | 11,606 2,142 | 3,778 | 3,181 | 9,101
63,464 26,926 | 12,843 |103,233 = 57,311 | 24,849 ! 10,740 : 92, 900
75,223 29,375 | 14,137 (118,735 73,325 | 28,514 ' 13,555 | 115,394
70,188 29,378 | 14,300 [113,866 . 68,237 ; 27,760 @ 13,348 ; 109, 345
73,185 30,581 | 15,933 ({119,699 ; 71,307 | 28,618 ! 13,522 | 113, 447
9,666 32,339 | 15,818 (127,823 | 78,985 | 31,040 # 13,845 | 123,870
78,966 . 31,719 | 16,028 |126,713 | 78,784 | 30,211 | 14,913 ; 123,908
74,086 32,580 | 16,462 {123,128 | 72,€31 | 30,879 | 15,603 | 119, 113
73,587 32,126 | 17, 566 (123,279 | 73,569 | 31,372 | 16,825 | 121,866
2,599 | 62,782 29,831 | 13,084 105,697 | 59,454 ' 26,611 | 11,073 | 97,138
2,896 | 55,940 : 26,118 | 11,871 | 93,929 | 45,199 | 20,226 | 9,085 | 74, 510

1 Includes fluorspar mines in Illinois and Kentucky.
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TaBLE 57.— Ten-year summary of accident data, by kinds of mines—Continued

‘ Total shifts Average days active

Under-
ground

Kind of mine
Under-| Sur- | Open Total

Surface ‘ Open pit Total ground | face | pit

5,427,527 | 2,154,924 . 667,786 | 8,250,237 | 292 | 302, 336 | 208
8,016,491 | 2,828 557 | 1,143,664 | 11,683,712 | 318 | 327 340| 333
6,358,450 | 2,469,072 | 1,073,125 | 9,900.647 | 321 | 319 | 356 | 324
6,307,475 | 2,200,853 = 1,026,980 , 9,625,317 | 309 | 311.| 346 | 313
6,854,897 | 2,410,749 | 1,246,328 | 10,511,074 | 316 | 320 | 353 | 321
6,739,906 | 2,369,033 | 1,311,864 | 10,420,803 | 307 | 313 | 353 | 313
6,631,738 | 2,322,620 | 1,27

6,815,855 | 2,449, 522 |
5 246,204 | 1,051,235 | 307,454 | 7,504,983 | 299 | 276 | 275 202
3,258,838 | 1,084,833 | 117,625 | 4,461,206 | 253 | 227 | 177 | 244

1921

Gold, si'l‘ver, and miscel-
laneous metal:

|
168,453 | 7,275,603 | 277 | 267 208| 289
201, 747
23,505 | 9,132,
235853 | 8752024 | 304 | 255 255| 287
221173 | 9,894,645 | 306 | 268 |
197575 | 10,028,082 | 316 | 273 | 247 | 302
184,133
6,082,118 | 2,387,228 ' 235307
542,808 | 2,249,737 166,735
4,963,389 | 2,023,301 134,712

5,045,485 | 2,061,665
6,276,449 | 2, 220, 249
8,429,835 | 2,408,875

8
8
7
7
7
4,456,951 | 1,904,187 = 1,689,840 | 8,
7
8
9
9
9

4,427,868 | 1,775,004 | 1,520,283 , 7
i 050, 978 289 | 286 | 276 285
4,526,312 | 1,725,602 | 1,534,970 , 786, 272 | 265! 255 267
5,259,725 | 2,000,859 , 1,660,417 , 921, 001 287 | 281! 210 287
5,433,170 | 2,191,040 @ 1,519, 639 , 143, 849 289 | 284 | 228 276
, 887 | 2,090,032 - 1,758,778 , 432, 697 286 | 277 { 243 275
5,527,645 | 2,129,096 ;2,195,014 , 851, 755 272 | 269 . 262 269
6,047,389 | 2,394,527 2,772,708 | 11,214,624 301 | 288 1 277 292
. 4,566,323 | 1,728,452 1,991,450 | 8,286,225 260 | 257 | 251 257
1921. 3,434,610 | 1,462,242 1,513,721 | 6,410,573 196 | 206 @ 254 210

Lead and zine

1,605, 455 224, 883 6,485 | 1,836,823 216 | 2170 161| 215
331,791 16,690 | 2,735,787 245 | 242! 327| 245
386,728 4,704 | 2,507, 581 253 | 246 174 | 251
534,950 7,748 | 3,176,606 255 | 249« 277 | 254
689, 949 3,959 | 3,831,191 265 264 i 208 | 265
619, 212 865 | 3,612,408 281 | 272 173
958,737 . . _...._. 3,695, 664 290 | 290 ... 290
760, 054 | 1,200 | 2,962,289 285 | 305 300| 290
608, 566 | 11,990 | 2,499, 531 28| 278 240| 218
364, 142 5150 | 1,629,191 238 | 225 172 234

1,238, 108 859,C74 ;. 2,784,164 235 301 | 264
1,274,520 1,014,490 | 3,149,198 254 | 307 | 268 278
1,337,706 ' 1,098,204 | 3,386,283 263 | 208 | 267 217
1,402,812 | 1,125,698 | 3,559,015 g% 299 | 275 282

1,445,371 844,242 | 3,007,274 284 | 272 | 258 273
1, 133, 469 954,239 | 2,730,240 244 | 256 | 210 26

17,193,319 | 7,454,582 | 3,222,081 | 27, 869, 982 271 ( 277 | 251 270
21,097,385 | 8,554,304 | 4,066,431 | 34,618, 120 202 | 291 | 288 202
20,471,119 | 8,327,983 | 4,004,508 | 32,803,610 202 | 283 | 280 288
21,392,033 | 8,585,225 | 4,056,705 | 34,033, 063 292 | 281 | 255 284
23,695,534 | 9,311,930 | 4,153,514 | 37,160,978 297 | 288 | 263 291
23,635,465 | 9,063,312 | 4,473,582 | 37,172,350 209
21,789,361 | 9,263,647 | 4,681,000 | 35,734,008 204

100, 596
.| 17,836,061 | 7,983,361 | 3,321,871 | 29, 141,203 284
13,559,268 | 6,067,987 | 2,725, 447 | 22,362,702 642 | 22| 20 238

1 Includes fluorspar mines in Illinois and Kentucky.
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TABLE 57.—Ten-year summary of accident data, by kinds of mines—Continued

Number killed Number injured
Kind of mine der.| S lomen. ot o V:‘{g' p&;s
nder- ur- pen naer- pen
ground | face | pit ' Total groun 18uﬂxwexl pit Total
. [ |
Copper: : ! ! i
1930 70 6. ... 76 | 4,503 | 5181 210 | 5321 | 34 86
1920. 108 9 4 121 | 7,625 833 | 483 | 8,941 | 33 56
1928 90 5 5'° 100| 6,087 | 811  305| 7,203' 23 4
1927 9. 4| 8; 11| 70| 752] 571| 8379| 36| 100
1926 9%, 10! 15 121 | 8,157 | 1,053 ; 892 | 10,102, 52| 129
1925 80 81 14! 102| 9,99 | 1,203 1,007 [ 12,179 | 40 86
1924. 101 81 12 121 | 9,623 ! 1,300 | o35 11,858 | 37 67
1923. 90 8i 9 107 | 10,119 i 1,255 619 | 11,903 | 34 54
1922_ 68, 2 5 75| 6,976, 86| 163 8025 19 36
1921 49 6 | ... 551 4,0731 495 134 | 4,722 27 39
Gold, silver, and miscellane- . :
ous metal: : |
930 99 8 ! 2 109 | 4,946 815 52| 58131 4 56
93| 12 1 106 | 6,824 @ 931! 55| 7,810 | 4l 87
68 11 . 79| 7,102 987 91| §,180 | 29 61
8| 16| ... 114 | 7,130 930, 102 | 8162! 47 80
89| 18| 1 108 | 8,570 1 1,228 80 | 9,87 45 88
118 9! 1 128! 9,070 1,143 63 110,276 | 55| 118
135 9 | 1 145 | 7,402 ° 1,149 98 | 8640 | 60| 145
12| 11! 1 114 | 7,078 | 1,435 ; 159 | 8672 | 41 87
131 [ R 140 | 59231 794 | 88 | 6,805 | 42 79
66 12 : ______ 78 | 4,439 877 . 36 | 5,352 25 34
i

56 6 ’ 7 69| 1,660 1921 244 | 2,096 | 48| 104
58 31 19 80 | 1,732 261 411 | 2,404 | 43 94
47 3 6 56 | 1,955 334 ' 258 | 2,547 | 31 84
56 6 11 73| 2,663 432 3141 3,491 50| 116
116 6l 7 129 | 3,233 ' 511! 338 4,082) 94| 190
68 7 | 5 80| 3,850 736 | 407 | 303 3| 18
71 719 97| 3,708 | 741, 510 | 4,959 | 67| 162
62| 10 17 89| 4260 695 661 | 5616| 43| 73
64 4 15 83| 3,700 | 599 602 | 4,901 | 57| 118
15 6| 14 65| 3,126 | 630 751 | 4,507 | 43| 108
Vagsa ! 9 10| 966 | 16

1 ! ) U P, !
17 2 4 19| 1,965 | 31
21);/ 1 . 14 % Bzég | %g

1 . 28 |
6| 3 1 30| 3484l 49
37 3 _ ;2 5,036 | g

34 | A 5,226 |
25 2 ‘ 271 4, 435 i 24 42;

22| N 22 | 3,470 |
U NN 14| 1,875 2,062 32

I
3 3 1 7 456 | 491 336 | 1,283 5 4
16 5 3 24 532 | 688 544 | 1,764 9 20
9| 1 4 24 6811 730 492 | 1,003 | 14 20
10 7 9 26 733 | 683 615 | 2,031 9 16
1B 10| 10 33 930 . 850 623 | 2,403, 19 37
9 7 5 21 813 647 568 | 2,028 9 15
12 4 5 21 682 836 416 | 1,934 6 2
10 11 9 30 796 | 1,181 411 | 2,388 | 13 16
13 7 4 24 663 | 1,436 382 | 2,481 13 29
8 4 6 18 627 925 409 | 1,961 8 19
237 24| 10 271 | 12,621 | 2,131 842 | 15,504 | 143 | 266
202 31| 27 350 | 18,678 | 2,917 | 1,497 | 23,002 | 138 | 288
21| 31| 15 273 | 18,065 | 3,178 | 1,240 | 22,483 | 109 | 234
200| 34| 28 352 | 20,448 | 3,082 | 1,603 | 25,133 | 184 | 383
350 | 47| 33 430 | 24,374 | 4,039 | 1,937 | 30,350 | 239 | 493
312 34| 25 371 | 28,738 | 4,349 | 2,045 | 35,132 | 180 | 384
33| 28| 37 418 | 26,641 | 4,518 . 1,950 | 33,118 | 204 [ 430
20| 42| 36 367 | 26,708 | 5005 | 1,850 | 33,563 | 148 | 274
208 | 22| 344 120,732 | 4,034 , 1,314 | 26,080 | 146 | 287
182 28| 20 230 [ 14,140 | 3,111 ' 1,353 | 18,604 | 112 | 232

i

1 Includes fluorspar mines in Illinois and Kentucky.
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TABLE 57.—Ten-year summary of accident data, by kinds of mines—Continued

Accident rates per thousand 300-day workers

Kind of mine Fatal Nonfatal
Under- Open Open
ground Surface pit Surface pit Total
3.87 | 0.84 ________ 2.76 72.11 | 94.34 | 193.48
4.04 .96 1.05| 3.03 88.50 | 126.71 | 223.83
4.25 .61 1.40| 3.03 98.54 | 110.43 | 220,99
4.71 .52 2.34| 3.46 98.48 | 166.81 | 261.16
4.20| 1.24: 3.61 | 3.45 131.04 | 214.73 | 288.3C
3.56 | 1.0l 3.20| 2.94 152.34 | 230.28 | 350.62
457 | 1.3 2.83 | 3.55 167.92 | 220.31 | 347.82
3.96 .98 2,59 | 3.11 153.70 | 178.39 | 349.09
3.89 .31 4.8 ! 3.00 136.22 | 159.02 | 320.78
4.51 1.66 (- ! 3.70 136.86 | 392.86 | 317,53
|
| i

5.89 | 4.49 118.60 | 92.53 | 239.69
4.45 3.66 | 125.79 | 81.72 | 269.36
3.17 2.60 122.91 | 93.05 | 268.72
4.77 3.91 118.43 | 120.77 | 279.77

3.76 3.27 143.68 | 108.55 X
4.91 3.83 130.99 | 95.80 | 307.42
6.77 4.99 135.40 | 159.61 | 297.80
5.03 3.93 180.34 | 202.55 | 208.87
7.24 5.35 105.89 | 158.27 | 260.29
3.99 3.29 130.04 | 80.18 | 225.46
3.79 | 1..01| 138 2.68 32.45 | 48.15| 81.42
3.90 .47 0 3.37| 2.98 41.12 | 72.96 | 89.58
3.12 .52 | 117 | 216 58.07 | 50.42 | 98.13
3.19 90! 1.99| 2.45 64.77 | 56.73 | 114.64
6. 41 82| 1.38| 4.23 69.97 | 66.72 | 133.93
3.65( 1.001 .85 | 2.54 108.51 | 69.42 | 159.43
3.85 .99 2.60| 2.95 104.41 | 69.70 | 151.01

3.08| 1.25| 184 2.38 87.07 | 71.52 | 150.
4.20 69! 2.26] 3.00 103.96 | 90.60 | 177.44
1921 oo 3.93| 1.23! 277 3.04 129.26 | 148.83 | 210.91

Lt;ad)a'nd zine (Mississippi Val- E
ey): |

1930 1.68 ‘ 1.63 153.33 | ... 176. 55

214 | 208 184.45 | 72.73°| 288,
1.77 |- 1.62 245.15 | 250.00 | 295.65
3.08 i 2.64 159.84 | 38.46 | 297.67
3.44 ! 3.05 172.61 | 307.69 | 304.20
3.71 | 3.32 290.70 | ... 468. 07
3.73 2.78 153.94 ... 464.16
3.41 | 2.73 173.31 | ... 495. 65

3.51 ' 2.64 157.22 ... 464.
3.33 | 2.58 151.57 | 176.47 | 379.67
1.31 3l .35 .75 118.97 | 117.36 | 138.25
558 1.181 .89 | 2.29 161.96 | 160.85 | 168.05
2.84 | 2471 1.09| 213 163.71 | 134.43.| 168.60
2,91 150! 2.40| 2.19 146.07 | 163.91 | 171.20
3.36 | 2.06 } 2.58 | 2.62 175.11 | 160.77 | 190.74
2.44 | 154! 1.25| L71 141.08 | 141.47 | 165.40
3.96 .92 1.46 | 1.94 191.83 | 121.35 | 178.74
3.14 | 2.32| 2.71| 2.67 240.42 | 123.85 | 212.47
5.43 | 1.45| 1.42| 2.39 208.05 | 135.75 | 247.51
3.73| 1.06| 1.89| 1.98 244.84 | 128.568 | 215.47
4.14 .97 93| 292 85.76 | 78.40 | 167.88
3.98| 1.09! 1.99| 3.03 102.30 | 110.44 | 200.11
3.33| 1.12| L12| 2.50 114.48 | 92.90 | 205.61
407 119| 207| 3.10 107.69 | 118.55 | 221.54
4.43| 1.51| 2.38| 3.47 130.12 | 139.01 | 245.01
3.96| 1.13| 1.68| 2.99 143.95 | 137.13 | 283.53
4.86 91| 2.37| 8.5 146.31 | 125.55 | 278.04
3.92| 134 214 3.01 159.54 | 109.96 | 275.41
5.01 .83 | 217 | 3.5 151.59 | 118.67 | 268.48
403 1.38| 220/ 3.00 153.81 | 148,93 | 249.69

t Includes fluorspar mines in Illinois and Kentucky.
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TABLE 63.—Placer mines: Men employed, days worked, and number killed and
injured during the years ended December 31, 1929 and 1930

1929 1930
]
Under-| Sur- Dred dHy'] Ud!S Dred dHy']
nder-| Sur- Dredg-| drau- nder-| Sur- [Dredg-| drau-
ground | face | ing | lick- | Total ground | face | ing | lick- | Tot8l
I ing ‘ I ing i
; i
S U S DU (U P — | I
: | !
Men employed............_. 980; 1,267 916 3, 860 622 725. 1,465 866. 3,678
Days of labor 183, 217 333, 691]121, 513 752, 575| 113, 681158, 033 397, 093133, 974 802, 781
Number of 300-day workel 611 1,112 405! 2, 500 379: 5271 1,324 4461 2,676
Average days active_.._. 187 263 133 195 183! 218! 271 1565, 218
Number killed_..... 7 | 1 9 5 1 1 1 s
Number injured.____.___.____ 49, 146 116 23; 334 42 112 120 42| 316
Killed per thousand 300-day i i ! 1
workers. - ... ... 18.37, L.64..____. 2,47 3.59| 13.19] 1.90, 0.76] 2.24 299
Injured per thousand 300- i | ! |
day workers_____.____._.._.... 128. 61} 238.95 104.32 56. 79| 133.12] 110. 82f 212. 62I 90. 63| 94. l7| 118.09
| |

TABLE 64.—Placer mines: Severity of accidents during the years ended December

31, 1929 and 1930

1929 1930
. ; e B I SV e
RN LN
= |2 |238 = |2 |5s5|
g |E£, | 8E= s |E, | ZEz
3 > | TSR 3 e ap | DD i &
Sk | 88 |2888 - — S22 | as Seg | 8 —
52 |82 (k85| § | 82|82 585 2 | B
82 | 84 eI g 8 82 | 8¢ §ﬂ°: [ S
8 18 |8a% 2 g |8 |8s%. 7
9 o ags —_ =] 9 als - 9
S(E |E |§sS| B |8 |2|E |E 858 B | &
2 22| 2 = <l 8
Hld |& |&°°| & |o |E|& |& |& °{ £ |3
49| 49| 56| 5 42‘ 2| 4
37| 143] 148 147 1 no| uz| us
|
1 115 116 | 116 | 1 us! 120 121
3 20, B| #l1 2 2| @
Total_ooeeeneeee. 9| 7| 3w 33| 33| 8 312 316 324

TABLE 65.—Placer mines: Number of men killed and injured by

the years ended December 31, 1929 and 1930

causes, during

. 1929 i 1930

Cause | -

Killed | Injured | Killed | In'ured
Fall of rock or ore from roof or wall..._._______________.......__ 2 8 | 4
Rock or ore while loading at working face. 2 5
Timber or hand tools. - .. ... 9 8
Mine fIres. .o oo e e e | e e m e 3
Haulage. ... . 5, 5
Falling down chute, winze, raise, or stope........ ... ... focoooaaaon 3 5
Run of ore from chuteor pocket. ... oo aeoil] e e e cccmceeen
10) ¢ 1111 T S I P 7! 1
Machinery.................. ———- 3 1
Suffocation from natural gases. . 2 PO, I EU,
Stepping on nail . e em———ae 5 3
Other CRUSeS - o - m o e e oo c e e e men e e e e 6 4
Total, underground. .. ... oo icccicamaae 6 48 39
Skip, cage, or bucket. ... iiiieeecoan 1 1. 3
Total, shaft. .. cemeaaa 1 ) S F— 3
Mine cars, mine locomotives, or aerial trams. . _ ... ... |.o.o.._.. . 3 O, 2
Falls of persons 18 - 25
Stepping on nail_. 14 - 10
Hand tools_ .. .. 23 - 14
B ) (1014 9 161 R HURSRRY PSPPI, - 3
Machinery......_. 13 |ooceee- 12
Handling materials. - . icccccac]emcaecaaa 15 1 6
Other CAUSeS - -« oo oo cce oo e e e e e e 1 60 |~ oo 40
Total, SUrface.- - -« - oo e e ecmmmem———mne 1 146 1 112
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TABLE 65.—Placer mines: Number of men killled and injured by causes, during
the years ended December 31, 1929 and 1930—Continued

Machinery. ..o
Electricity._...
l«‘mlﬁs of persons

Total, dredging

Caveof bank. _____ . ...
Hydraulic gmnv.s
Falls of pel

Tools. - .

Machiner

Handling materials (other than rock or ore).. .

Other causes.
Total, hydraulicking.

Grand total.._.....

! 1929 1930
|
| i
‘l Killed | Injured | Killed | Injured
............ ’ 27 25
! 5
15
30
12
33
120
................................. 1 2
‘ 3 3
1. 6
3 8
3! 7
1 5
4 2
8 9
. 2 1 42
............ 8| 318

TABLE 66.—List of accidents in metal and nonmetallic mines (except coal) in the

United States in which five or more lives were lost.

(Incomplete and unofficial)

Name of mine

Location

Killed

Nature of accident

1869—Apr. 7 Kentuck - Yellow

Jacket - Crown
Point,
1873—8ept. 20 Yellow Jacket.....

1874—June — .

1881—Feb. 16 Belmont..........

1885—Nov. 13 Bull Domingo.-...

1887—June. 24 Gould & Curry...

1889—Nov. 23
1893—Apr. 21

Neversweat - St.
Lawrence.
Silver Bow No. 2..

1805—Mar. 10
Sept. 7
1896—Apr. 8
Apr. 11
1901—June 4

Nov. 20
1003—Nov. 6
1907—Nov. 30

_| Iron Mountain,
Mich.

107309—32——7

Gold Hill, Nev....

Amador, Calif_...

Belmont, Mont...

8Silver Clif, Colo. .

Virginia City, Nev.|

White Oaks, N.
Mex, .
Calumet, Mich.. .

Basin, Mont.___..
Butte, Mont......

Pandora, Colo.-.-..

City,
ont.

Drytown, Calif_ ..

Virginia

37

10

" oo

31

Fire in timber, probably
from candle.

Fire from blacksmith
forge on 1,300-foot level.

Fall of cage; night shift
coming to surface; 6
men in cage; when
within 5 feet of surface
cage suddenl¥ fell to
bottom, 1,640

Fire . from blscksmit.h
shop spread to maga-
zine of powder and
then to shaft.

Explosives; box of dyna-
mite exploded in boilep
room; headframe
bumed, men
suffocal

Fire in shalt station,
1,500-foot level; cause

chute on 400-foot level.
Mine fire; probabjy from
candle at pump sta-

tion,
Mine ﬁre; burning shaft
house and shaft tims

bers.

Mine fire on twenty-
seventh level; cause
unknown.

Mine fire.

Powder explosion.

Explosion of dynamite;
asphyxiation by fumes;
cause unknown.

Fire in bunk house at
mine entrance.

Mine fire, cause un-
known.

Fire at foot of shaft;
cause unknown.
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TABLE 66.—List of accidents in metal and nonmetallic mines (except coal) in the

United States in which five or more lives were lost.

(Incomplete and unofficial)—

Continued
Date Product Name of mine Location Killed| Nature of accident
1911—Jan. 18 | Gold. Keating R 1?,{ d otr sburg, 8 Pgiv:l‘:r explosion in
ont. 3
Feb. 23 | Gold, silver...| Belmont shaft__... Tonopah, Nev.... 17 | Fire, asphyxiation.
Mar. 11 | Iron..ooao..__ Norman (open pit).| Stiumh County, 14 | Blide of ore.
May 5 |..... (o [ S Hartford - Cam- Negnun'ee, Mich. . 7 | Mine fire; men over-
bria No. 2. come by gas and
smoke.
Aug. 23 Kimberly, Nev.... 7 | Mine fire caused by ex-
plosion.
Sept. 3 Butte, Mont...... 6 | Cageaccident.
1912—Apr. 24 .do... 5 | Fall of cage.
May 13 Ironwood, Mich... 7 | Cave-in.
July 7 McGill, Nev. 10 | Dynamite explosion.
1913—Apr. 17 M , Ariz. 5 | Air blast, resulting from
cave-in; threw men
galnsc walls and tim-
TS.
Apr. 22 |._._. Lo U S Leonard........... Butte, Mont...... 5 | Shaft accident.
1914—Jan. 21 |.____ do._...... Boston............ ham, - 5 Mkhl]: fire; cause un-
own.
July 14 | Iron .| Balkan Palatka, Mich.... 7 | Men drowned by rush
of sand and water into
Aug. 4 | Copper.......[ Copper Flat | McGill, Nev...... 5 | Premature blast.
(x;:eam-shovel
pit).
Sept. 17 | Gold.........| Cenlt;enninl Eu- | Eureka, Utah..... 11 | Cave-in.
reka.
Nov. 9 Sibley No. 9 shaft.| Ely, Minn. 5 | Shaft cave-in.
1916—Oct. 19 Gna!; t? Mountain | Butte, Mont. 16 | Dynamite explosion.
shaft.
1016—Feb. 14 o Pennsylvania 21 | Mine fire.
1917—Feb. 25 | Gold, lead, | North Star....._.. 16 | Snowslide struck com-
silver, zinc. ressor and bunk
ouse.
Apr. 28 | Gold......... « Mountain King...| Mariposa County, 7 | Asphyxiation by power
Calc e
June 8 | Copper....... Granite Mountain| Butte, Mont...... 163 e fire.
July 17 Gy‘;)g:lm ...... Three Forks...... Trident, Mont.... 8 | Powder explosion.
1918—Before | Iron........... Porter..... Cﬁ?:gf Falls, 8 | Cave-in. .
Feb. 26 .
627 |-....do........| Silver.............| Virginia, Minn___.| 18 | Premature powder ex-
June 27 |_.... (s [ SO Silver..c.cocc..... Virginia, Minn. Josion.. oaused by
daho Cﬁ‘mn&!ﬁ t; power
Lead. JR, .6 age ent;
1919—July 25 | Lead.......... Hecla. .ccaeeean... Burke, I applied in wrong direc-
on.
1920—Apr. 15 Jefferson  Island | Delcambre, La.... 6 | Gas explosion.
8alt Mining Co.
{M—Aug. b4 Argonaut. ... Jackson, Calif..._.| 47 M{n‘g“' csuse un-
1923—July 12 8loss No. 1........ Bessemer, Ala._... 5 leh&am ; man trip broke
-1924—Feb. 5 Milford. o oeee---. Crosby, Minn....| 41 | Inrush of water.
~1926—Nov. 3 Barnes-Hecker. ...| Ishpeming, Mich.. 51 | Mine flood.
197—0ct. % No. 2 shaft, Quin- | Hancock, Mich_.2| 7 | Fall of rock in shaft.
cy Mining Co
Nov. 24 No. 2 éhatt, Msg- Superior, Ariz__.._. 7 | Shatt fire.
a Copper Co.
31920—Sept. 4 Cgavergpaopper Cop pe ropolis, 5 | Cave of stope.
0. alll. X
1930~June 7 | Molybdenum | Climax Molybde- | Climax, Colo....-- | 5| Fall of rock.
Jenn. Ce. Placer County 5| Mine fire in surface
July 14 | Gold ----| Glenn Calif. ’ buildings. Fumes en-

tered mine.

ACCIDENTS IN MINERAL INDUSTRIES

Tables 67 to 71 have been prepared to show the comparative acci-
dent rates for 1930 in all branches of the mineral industry for which
pation-wide statistics are compiled by the Bureau of Mines. Reports
of accidents in the steel industry are not collected by the bureau.
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For all branches of the mineral industry covered by this publication,
the frequency of nonfatal accidents in proportion to the number of
men employed was greatest at the coal mines, and the lowest injury
rate was for cement-rock quarries. The highest fatality rate was for
trap-rock quarries, the next highest rate for coal mines, and the
third highest for gold, silver, and miscellaneous metal mines; the
lowest rate was for smelters, and the next lowest for slate quarries.

Table 71 indicates the percentage of deaths due to each of the chief
causes of accidents at coal mines, metal mines, and quarries. Duri
the 19 years covered by the table most of the fatal accidents at coa.
mines were due to falls of roof or coal, haulage equipment, and gas
and coal-dust explosions. At metal mines the main causes of fatalities
were falls of rock or ore, haulage equipment, falls of persons, and
explosives. Fatal accidents at quarries during most of the 19 years
were due mainly to falls or slides of rock or overburden, haulage
equipment, machinery, and explosives.

TABLE 67.—United States: Accident data, including rates for different branches of
mineral industries in 1930 compared on a 300-day basis (length of shift not
considered)

Rate per thou-
Men employed sand 300-day
workers
Aver-[———m———
Branch of mineral industry ;f‘?s lf]qui.va- Man-shifts | Killed | Injured
active ent in
Actual | 300-day
number | workers Killed | Injured
calcu-
lated)
Coal mines......coocoaeaaoaaae. 192 | 644,006 | 412,979 | 123,893,697 | 2,063 | 103,821 | 6.00 | 251.40
270 | 103,233 | 92,900 | 27,869, 982 271 | 15,504 | 2,92 | 167.86
208 | 27,692 | 27,501 8, 250, 237 76 5,321 | 2.76 | 193.48
neous metal.............._. 260 | 27,045 | 24,252 7,275, 603 109 5813 | 4.49 | 239.69
Iron...coo-.--. J| 263 | 29,410 | 25,744 | 7,723,155 69| 2,006 | 2.68| 81.42
Lead and zinc (Mississippi
Valley) 215 8, 524 6,123 1, 836, 823 10 1,081 | 1.63| 176.588
Nonmetallic mineral.........| 264 | 10,562 ), 280 2, T84, 164 7 1,283 .75 138.28
All quarries (including outside
works) 255 | 80,633 | 68,531 | 20,559,372 105 7,417 | 1.83 | 108.23
Cement rocK.-occeeeececona.. 208 | 19,998 | 19,883 5, 964, 948 17 .86 34.10
Granite. ...ccoeecacecccannn 240 | 10,414 8, 325 2,497, 304 12 1,101 | 1.44| 143.08
Li t 242 | 34,193 | 27,636 8, 290, 818 49 3,06 | 177 14278
Marble. 276 6,087 5, 601 1, 680, 301 6 512| 1.07 01.41
8andstone and bluestone..... 212 3, 545 2,510 752,974 7 3056 | 2.79| 12181
Slate....... 216 2, 955 2,123 636, 978 1 323 .47 1 152.14
Trap rock. 214 3,441 2,453 735, 959 13 462 | 5.30 | 188.34
All quarries (excluding outside
WOrKS) - oo oo oo 230 | 39,073 | 30,001 9, 000, 450 74 4,652 | 2.47 | 155.06
All quarries (outside works only).| 278 N 38,530 | 11, 568, 922 31 2, 765 .80 71.76
All metallurgical plants__........ 327 | 40,787 | 44,403 | 13,321,025 25 2,728 . 61.39
Ore dressing.......... .| 287 | 11,648 | 11,131 3, 339, 399 6 881 N .15
Smelters......... .| 360 | 17,168 | 20,035 6, 010, 530 7 1,061 .35 52,96
Auxiliary works.. - 332 11,971 | 13,237 3,971,008 12 784 .91 50.23
All coke ovens. .. U7 ), 22, 936 6, 880, 895 28 1,022 L22 44,56
eehive...... 202 2,176 1,464 439, 206 1 104 .68 71.04
By-product . . 364 | 17,679 | 21,472 6, 441, 599 27 918 | 126 42.75
Total, 1930... 217 | 888,514 | 641,749 | 192,524,971 | 2,492 | 130,580 | 3.88 | 208.48
Total, 1929 . cocoaooa . 243 | 928, 648 | 762,809 | 225,842,583 | 2,728 | 38,806 | 3.62 | 143.06
NorE,—This table does not include the steel industry, petroleum and natural-gas wells, sand and gravel

pits and dredge workings, and clay pits, as accident statistics for these industries have not as yet been
collected by the Bureau of Mines.
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TaBLE 68.—Comparative mortality ratio in metal mines and quarries

[Inside pit or underground only]

g E Number killed and injured
2 3
3 S wn ! ! P
B €5 o =28
i — o3
g | i |z 283
g | gF Z § |égs
® 3:‘ [ S 1 =) Sg:.
% Eg ‘818 |BES
P < 2| @ EChe
3 ge 81 8 |8e®a
E | |% B E|g3s5 3
8 % .85, 6 & [8B9O| 3
Z < [T -V -V =
1923: ' !
Metal mines._ ... 73,669 | 366.46 | 289 | 17 , 312 | 26.379 | 26,997
924Quames .......... 50,226 | 180.09 | 99, 10} 276 I 8,660 | 9,045
Metal mines. ... 72,631 | 371.66 | 353 | 7! 203 26,341 | 26,994
lmQuames.......... 50,506 | 179.90 | 96 @ 11 326 | 8,653 | 9,086
Metal mines. ... 78,784 | 368.73 | 312 | 17 | 513 | 28,208 | 29,050
. Quarries. ___...... 44,263 | 197.30 | 101 | 17| 274 | 8,341 | 8,733
Metal mines. ... 78,985 | 313.02 | 350 | 17 | 408 | 23,949 | 24,724
lmQuames .......... 42,708 | 190.03 | 110 | 12280 | 7,714 | 8,116
Metal mines. ...... 71,307 | 200.83 | 200 | 10 | 390 | 20,048 | 20,738
Quarries. _....__. 41,421 | 19580 | 99 | 6240 | 7,769 | 8 114
Metal mines. . .... 68,237 | 268.07 | 227 | 15 | 439 | 17,611 | 18,292
lmQuames......-.-- 38,760 | 164.45 | 77| 8| 109 | 6,000 | 6,374
Metal mines...... 73,325 | 258.71 15 | 338 | 18,325 | 18,970
lmQulmes .......... 35,790 | 174.66 | 78 | 4 | 167 | 6,002 | 6,251
Metal mines. ...... 57,311 | 224.36 20 | 401 | 12,200 | 12,858
Quarries. __....... 30,001 | 157.53 | 74| 9{ 161 | 4,482 | 4,726

Per cent of total

-
r
(=R

P e
8% 2R 8% 8%

gE 8

I By
| =283
| 3 353
|§ T 1283
| 8 a Eg:.
| 8 | 8 |BaE~
L8 1§ (Bgua
H- ak_ 5
= Oo=g
| E | E |5RE8 3
|~ A &
| -— I
[0.06|1.16| 07.71 | 100
.11 |3.05| 95.74 | 100
! .02 1.00| 97.58 | 100
[ 121359 ] 95.23 | 100
177 | 97.10 | 100
193141 95.51 | 100
.07 1.65| 96.86 | 100
15, 3.45 | 95.04 | 100
.05 1.88 | 96.67 | 100
107 2.96 | 95.75 | 100
.08 2.40| 96.28 | 100
2131312 | 95.54 | 100
.08!1.78 | 96.60 | 100
.06i2.67 96.02 | 100
.16 '3.12 | 94.88 | 100
119 3.41| 94.84 | 100

TABLE 69.—United States: Number o

employed in mineral industries, 1913 to 1930

men killed per thousand 300-day workers

Industry 1913 | 1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1920 | 1921

470 | 4.66 | 4.44| 3.93| 4.25| 3.94| 4.27 | 3.78| 420

3.72| 3.92| 3.8 | 3.62| 4.44| 3.57| 3.47| 3.16 | 3.09

408 | 3.85| 3.72| 3.64 | 58 | 3.45| 3.5¢| 3.43| 3.70

3.83| 4.06| 4.79| 4.05| 4.08 | 4.27 | 4.41| 4.20| 3.29

3.20| 3.78| 2.88 | 3.41 | 3.54 | 3.45| 3.00 | 2.34| 3.04

Lead and zinc(M 1ssisslpp| Valley).| 3.90 | 4.32| 537 | 3.14| 400 3.58| 4.13| 3.27| 2.58

Nonmetallic mineral....._._...____ 3.02| 3.72 | 2.43| 3.00| 2.48) 1.67| 1.65| 2.80) 1.98

Al quarries (mcludl.ng outside works)_.! 2.10| 2.64| 1.80| 226 | 1.83 | 211 1.93| 231 | 2.00

ement rock ... ... 299 3.95| 1.60| 2.38| 2.99 | 2.14 | 266 | 2.75| 1.91

.| 1.47) 3.36| 2.27| 1.8 | 1.54| 210| 1.81| 206 | 257

J 213 238 1.70| 238 1.79| 1.79| 1.97| 2.58( 1.97

.| L81| 272 1.00| 1.16 57 214 .81 .92 149

J132) 1.45 .03 1.28 .99 | 238 .76 .56 128

. 3.05] 299 202| 262 131 3.16| 1.78| 1.49| 1.40

D ......................... 240 249 | 3.46| 4.45| 261 | 4.47| 2.56| 2.61| 288

All quarries (excluding outside works). eeeeab 20171 232 2001 219} 2.29| 2.81| 2.22

All quarries (outside works only)...... 1 LO05{ 215 1.53 1.98| 1.3 1.5 | 1.68
Metallurgical plants i |

Ore 1.57 1.41 1.93 | 1.66| 1.48| 125 .50

Smelters 05| .73| .05, .92| 1.09| .68/ .90

Auxiliary works. ... |l .89 | .94/ .8 ) .31| 1.08) 1.08

All coke ovens. ... 1L21( 1.32| 214 | 206 1.92| 1.64| 1.28

eehive. ... .65 1.29| 1.30 | 1.16 .92 | 1.09| 176

By-product. ... 175 1.35| 3.13| 2.84| 255 1.92| 1.09
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TaABLE 69.—United States: Number of men killed per thousand 300-day workers
employed in mineral industries, 1913 to 1930—Continued

Industry 1922 | 1923 | 1924 ' 1925 | 1928 | 1927 | 1928 | 1929 | 1930
! -
Coal mines._ . 4.90 | 4.39| 4.80 | 4.65| 4.50| 4.43| 4.64| 4.54| 5.00
3.54 | 3.01( 3.51| 2.09( 3.47| 3.10| 2.50 | 3.03 | 2.92
3.00| 3.11| 3.55| 1.94 | 3.45| 3.46| 3.03| 3.03 | 2.76
|
535| 3.93| 4.99 3.83| 3.27| 3.91| 2.60| 3.66 | 4.49
3001 238 295| 254 | 4.23| 245 216| 2.08| 2.68
2.64| 273 | 276 3.32( 3.05| 2.64| 1.62| 2.08| 1.63
Nonmetallic mineral 239 267 | 1.94, 1.71| 2.62| 219| 213| 2.29 .75
All quarries (including outside works).| 1.92 | 1.68 | 1.63 ' 1.78| 1.87| 1.63| 1.48 | 1.65| 1.53
Cement rock 227 1.67| 2.26| 1.78| 1.51 .54 105, 1.2 .86
Granite___ .. 1.42 .90 | 1.19 .96 ) 2.23| 2531 1.17| 249 | 1.4
Limeston 1.87 | 1.87| 164 1.7 2.00| 2.16| 1.84 | 1.87| 1.77
Marble. . .43 .69 | 1.22 .56 | 1.67 .85 1.08 L9 107
Sandston 1.19 .48 | 1.88 ] 3.32) 1.03| 151 | 1.02 39| 2.79
Slate-_.. 3.151 2.13 571 2,60 2.00| 219 1.24 .67 .47
Trap rock. .. 3.36| 3.35| 1.84| 4.13| 2.40| 290 3.13 | 4.07| 5.30
All quarries (excl works).| 2.31 1 1.97/ 1.90| 2.28 | 2.58| 2.39 | 1.99| 2.18| 2.47
ﬁn quarries (outslde works only) ...__. 1.38 | 1.26 | 124 1.22| 111 .87 .90 L1I8 .80
etallur ical plants: .
ressmg ....................... 109 1.62| 124! 1.00 .76 1,08 1.21 | 1.19 ]
........ - 77 .64 .56 .64 .69 .82 .74 .86 .34
Auxlllary works. .eoeo._ 4oLl .94 1.08 .41 .78 .84 .69 .41 .91
All coke ovens..... 1.59  1.76 | 1.16 | 1.16 | 2.10| 1.08 .78 .86 .22
Beehive. .. 1.66 | 1.88 .76 .78 124 .65 1.32| 117 .68
By-product.....oooooo ... 1671 L79( 1.26| 1.27( 231 | 114 .72 .82 126
|

TABLE 70.—United States: Number of men injured per thousand 300-day workers
employed in mineral industries, 191 3 to 1930

: |
Industry 1913 ) 1914 1915 1916 1917 1918 1919 1920 | 1921
|
Coalmines oo | el
All metal mlnes_ 179.59 | 211.87 | 248.56 | 250.64 | 240.97 | 237.09 | 233.60 | 242.02 | 249.69
[07071) 1) S, 230.80 | 312.19 « 322.01 | 319.58 | 313.35 | 322.12 | 309.60 | 323.20 | 317.53
Gold and miscellaneous |
metal.. ... 70.37 | 126.90 | 201.49 | 190.79 | 172.5] | 185.18 | 191.29 | 204.82 | 225.46
Tron. ..o ..o 268. 31 i 224.07 | 233.51 | 240.17 | 227.54 | 185.45 | 202.35 | 200.49 | 210.91
Lead and zinc (Missis-
sippi Valley).._....____ 133.51 | 189.01 | 238.27 | 263.09 | 272.99 ’ 319.54 | 292.28 | 327.97 | 379.67
Nonmetallic mineral...... 84.86 ' 99.75 | 107.78 | 144.70 ' 123.58 | 104.69 | 139.27 | 161.88 | 215.47
All quarries (including out-
side works) ...._...._....._._. 88.81 | 114.92 | 117.30 | 175.62 | 185.14 ' 147.07 | 144.20 | 145.51 | 174.54
Cement rock . .._....._..._ 207.99 ' 226.20 | 148.25 | 248.83 | 277.73 | 238.65 | 231.58 | 182.49 | 213.50
ranite. ... ... ......... 69.60 : 109. 21 96.72 | 143.99 | 189.7. 109.68 | 124.70 | 130.53 | 134.09
Limestone_.._......_.._._. 89.05 . 114.23 | 127.43 | 176.10 | 175.52 | 141.34 | 134.05 | 143.11 | 178.51
Marble.._._.____....._._. 68.67 + 121.31 93.80 | 125.20 | 100.20 | 58.02 | 75.26 | 91.98 | 100.87
Sandstone and bluestone.| 74.36 | 69.08 | 66.56 | 127.86 | 118.89 | 148.04 | 131.96 | 100.56 | 156. 22
Slate. ... ... 18.81 | 28.61 | 33.08 | 85.00 | 112.04 | 96.29 | 98.51 | 108.20 | 135.18
Traprock.. ... 87.77 | 1562.56 | 232.85 | 237.84 | 222.92 | 205.17 | 186.47 | 208.89 | 229,92
All quarries (excluding out-
side works) ... .|l ... ___ 127.57 1 158.63 | 162.95 | 148.20 | 146.65 | 139.62 | 167.09
All quames (outside works
....................................... 96.90 | 206.06 | 223.81 | 145.03 | 140.28 | 154.04 | 185.79
Metallurglca] plants: | )
re dressing.............. | 122.38 | 94.19 | 109.65 | 135.66 | 121.12 | 139.54 | 122.21 | 156.07 | 151.05
Smelters_..._._._....._._. ' 174.71 | 175.44 | 157.69 | 195.61 | 152.88 | 148.40 | 141.46 | 136.37 | 149.89
Auxiliary works.._._.____ N S S, 142.10 | 169.33 | 139.63 | 101.29 | 113.92 | 138,
All coke ovens.............._ 107.73 | 103.06 | 90.78 | 153.49 | 188.59 | 219.64 | 145.66 | 114.13 | 133.62
Beehive. . .. .. .. |...._..l. ... 39.84 | 100.37 | 94.43 | 131.11 | 125.96 | 102.54 | 118.52
By-product...._ .o ol .. .| 140.00 | 217.09 | 300.08 158.33 | 120.04 | 137.50

1 Injury rates not available prior to 1930,
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TABLE 70.—United States: Number of men injured per thousand 300-day workers
employed in mineral industries, 1913 to 1930—Continued

Industry 1922 1923 1924 1925 1926 1927 1928 1929 1930
................................ 251. 40
245.01 | 221.54 | 205.61 | 200.11 | 167.88
288.30 | 261.16 | 220.99 | 223.83 | 193.48
200.50 | 279.77 | 268.72 | 260.36 | 239.69
133.93 | 114.64 | 98.13 | 80.58 | 81.42
304.20 | 297.67 | 205.65 | 238.29 | 176.56
190.74 | 171.20 | 168.60 | 168.05 | 138.25
160.28 | 162.92 | 129.95 | 128.14 | 108. 23
85.72| 69.15 | 48.76 | 43.48 | 34.10
185.12 | 217.90 | 181.48 | 163.85 | 143.00

200.66 | 209.36 | 166.02 | 171.46 | 142

144.81 | 124.83 | 110.38 | 95.62 | 91.41
161.67 | 190.00 | 160.50 | 134.99 | 121, 51

182.72 | 184.20 | 158.87 | 164.585 | 152. 1
249, 57 | 250.89 | 205.78 | 218.93 | 188.34
187.46 | 193.50 | 162.46 | 172.48 | 155.08
131.01 | 132.17 | 100.34 | 89.21 | 71.76
3 131.95 | 115.13 | 116.29 | 102.34 | 79.15
113.83 | 109.50 | 85.68 75.56 | 52.98
Ausxiliary works. . . 93.70 | 92.06 | 81.93 | 83.98 | 59.23
All coke ovens. . 55.33 | 46.61 [ 51.66 | 44.56
Beehive._. .. 93.45| 70.21 | 82.55| 71.04
By-product 49.52 | 43.85| 48.24 | 42.75

1 Injury rates not available prior to 1930.

TaABLE 71.—United States: Metal mines, coal mines, and quarries: Principal causes
of fatalities, showing percentage due to each cause, 1912 to 1930

Cause of death
Fallts) of - G
overbur- aulage s
Industry den, roof, and Fallsof and Total
quarry Explo- handling | per- Elec- | Ma- dust Other
material, | 81V88 |rock, ore, | sons | tricity |chinery| g p0 | causes
ore, or or coal 1 sions
coal i

34.52 | 14.22 10.28 | 13.91 | 3.78 | 3.78 |..._.... 19.51 | 100
49. 03 6.08 10.14 | 1.36 3.64 1.65 | 11.99 7.11 100
17.37 | 22.08 27.70 } 8.92 1.88 | 11.74 |........ 10.33 100
34.70 | 13.03 12,88 | 12.30 3.81 4.39 | ... 18.89 100
45.39 4. 95 18.31 1.80 3.16 1.80 | 18.45 6.14 100
14.75 | 24.04 23. 50 9.29 2,73 | 12.57 |....... 13.12 100
36.32 | 10.73 10.20 | 16.10 3.04 250 ). 21.11 100
46.09 5.95 18,78 2.85 4.08 1.87 | 14,22 6. 16 100
20.45 | 19.44 18.33 | 12.78 1.67 611 |oeeee... 12,22 100
36.71 | 14.10 10.49 | 15.92 2.53 199 100
47. 55 6.83 18. 64 1.36 4.36 1.68 100
30.40 | 18.92 15.56 | 11.48 2.03 9.46 100
3228 | 1277 10.04 | 14.64 3.73 2.58 23. 98 100
47.85 6. 56 20. 89 139 4.35 1.89 | 10.15 6. 92 100
19.08 | 16.18 19. 66 8.09 4.05| 16.76 |........ 16.18 100
26.17 9.27 10.33 | 13.15 2.2 2.00 36.85 100
45.63 4.08 22,17 . 3.56 2.41 | 13.35 8.02 100
18.32 | 16.03 24.43 | 11.45 1.62 | 16.27 feaeeeo.- 12.98 100
20.72 | 13.78 13.00 | 12.85 3.87 325 |-t 23.53 100
50. 16 5.23 24.19 .81 3.99 2,21 5.00 8.41 100
14.40 | 13.60 24.80 | 12.00 3.20 | 14.40 |aee..... 17.60 100
38.46 | 10.26 10.90 | 16.02 3.42 4,27 | 16.67 100
47. 66 8. 86 20, 44 . 86 3.36 2.07 8.22 8.63 100
12.19 | 19.51 25.20 6. 51 4.07 | 16.26 |ecen.... 16.27 100
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TaBLE 71.—United States: Metal mines, coal mines, and quarries: Principal causes
of fatalities, showing percentage due to each cause, 1912 to 1980—Continued

Cause of death
Fallg o Haul G
overbur- aulage a8
Industry den, roof, and Fallsof and Total
quarry Explo- handling | per- Elec- | Ma- dust Other
material, | 888 |rock, ore,| sons | tricity |chinery| o ;o | causes
ore, or or coal sions
coal
33.41 | 13.41 14.11 | 10.59 424 4.4 | ______. 20. 100
49.91 8.77 21.40 1.19 4.09 2.73 7.04 7.87 100
18.54 | 20.23 25. 84 7.30 3.9 | 11.80 |........ 12.36 100
31.30 | 10.00 10.00 | 17.39 1.74 261 |........ 26 100
51.38 7.12 19. 35 .90 4.86 1.70 6.32 8, 100
16.67 | 14.17 17. 50 9.17 7.50 | 15.83 |........ 19.16 100
30. 52 8,72 11.63 | 13.95 2.04 3.20 . 94 100
45.77 4.68 19. 91 .71 4,18 2.07 . 00 100
18.04 | 27.27 12.88 5.30 4.55 | 18.94 12 100
30.25 | 11.44 17.44 | 13.62 k%14 327 71 100
47,40 4.67 19. 21 . 3.37 1.99 .35 100
21.68 8.39 23.08| 1119 .70 | 14.68 28 100
3L.34 | 12.44 16.79 | 10.83 3.11 2.18 64 100
44, 32 4.17 17,53 . 4.05 L 55 38 100
18.84 | 11.60 18.12 | 11.59 3.62 | 15.22 .01 100
31.26 | 14.02 16.18 | 12.12 5.39 2.16 87 100
48.34 4.57 17.95 67 4.48 2.01 . 54 100
22.82 | 13.43 16.78 | 10.07 4.02 | 18.12 76 100
20.30 | 11.39 10.48 [ 11.39 4.88 1.39 17 100
48.19 3.85 19.17 52 4.45 1.39 68 100
20.78 | 14.94 17.53 5.84 7.14 | 12.99 78 100
20,26 | 10.51 13.35 | 15.08 2.84 4.83 15 100
51. 50 4.93 17.98 45 5.11 1L.70 .26 100
28,15 | 13.33 15. 56 8.89 5.19 | 14.81 07 100
32.24 7.69 14.65 | 12.45 3.67 2.93 37 100
49. 08 3.40 18. 48 41 4.27 1.79 . 29 100
24.37 7.56 15,13 | 15.97 5.88 | 17.65 4 100
35.14 | 10.86 14.86 | 11.71 2. gg 3.14 00 100
54. 05 4.02 20.76 87 4. 1.87 . 21 100
15.08 | 13.49 20. 64 9. 62 4.76 | 17.46 . 05 100
30.63 100
.......... 100
22.86 100

EXPLOSIVES

Table 72 gives data on explosives used in metal mines for the 5
years from 1926 to 1930.

TaBLE 72.—Ezplosives used in metal mines in the United States, 1926 to 1980

(pounds)

Black blast- | Permissible | Other high

Year Total quantity | jno nowder | explosives | explosives
113,430,237 | 2,849,200 216,000 | 110,374,037
- 104, 469, 220 2, 155, 900 101,176 | 102,122,146
1028 ... ca-- - 08,413,474 2, 094, 525 230, 654 96, 088, 205
1929 111, 389, 377 2, 285, 250 165, 312 108, 938, 815
1930. 92, 732, 820 1,388,475 183, 204 91, 161, 051
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PUBLICATIONS ON MINE AND QUARRY ACCIDENT STATISTICS

A limited supply of the following publications of the Bureau of
Mines has been printed. Requests for copies should be addressed to
the Director, Bureau of Mines. .

The Bureau of Mines issues a list showing all its publications avail-
able for free distribution as well as those purchasable at cost from
the Superintendent of Documents, Government Printing Office. In-
terested persons should apply to the Director, Bureau of Mines, for
a copy of the latest list.

AVAILABLE FOR FREE DISTRIRUTION

BuULLETIN 246. Quarry accidents in the United States during the calendar
year 1923, by W. W. Adams. 1925. 76 pp.
- BULLETIN 248. Metal-mine accidents in the United States during the calen-
dar year 1923, by W. W. Adams. 1925. 90 pp.

BuLLETIN 263. Quarry accidents in the I})nited States during the calendar
year 1924, by W. W. Adams. 1926. 76 pp.

BULLETIN 264. Metal-mine accidents in the United States, 1924, by W. W.
Adams. 1926. 98 pp.

BuLLETIN 286. Suarry accidents in the United States during the calendar
year 1925, by W. W. Adams. 1927. 98 pp.

BuLLETIN 288. Quarry accidents in the United States during the calendar
year 1926, by W. W. Adams. 1928. 90 pp.

BuLLETIN 292. Metal-mine accidents in the United States during the calen-
dar year 1926, by W. W. Adams. 1928. 119 pp.

BoLLeTIN 310. Metal-mine accidents in the United States during the calen-
dar year 1927, by W. W. Adams. 1929. 96 pp.

BULLETIN 325. Quarry accidents in the (?nited States during the calendar
year 1928, by W. W. Adams. 1930. 103 pp.

BuLLeTIN 341. Coal-mine fatalities in the United States, 1929, by W. W.
Adams. 1931. 120 pp.

Teca~NicAL PaPER 382. Accidents in the California petroleum industry in
1923, by H. C. Miller and C. E. Steidel. 1926. 30 pp.

TecaNICAL PAPER 388. Coke-oven accidents in the United States during the
calendar year 1924, by W. W. Adams. 1925. 38 pp.

TecaNICAL PAPER 392. Accidents in the petroleum industry of Oklahoma,
1915-1924, by H. C. Fowler. 1926. 29 pp.

TecaNicAL PaPer 395. Accidents in metallurgical works in the United
States during the calendar year 1924, by W. W. Adams. 1926. 37 pp.

TEecaNICAL PaAPER 400. Accidents due to explosives in metal mines of the
southwest, as shown by records in Arizona, by E. D. Gardner. 1926. 28 pp.

TecaNICcAL PAPER 406. Production of explosives in the United States during
the calendar year 1925, with notes on mine accidents due to explosives, by
W. W. Adams. 1926. 39 pp.

TeceNicaL PaPErR 408. Coke-oven accidents in the United States during
the calendar year 1925, by W. W. Adams. 1926. 39 pp.

TecENICAL PAPER 412. Accidents at metallurgical works in the United
States during the calendar year 1925, by W. W. Adams. 1927. 39 pp.

TecHNICAL PAPER 430. Accidents at metallurgical works during the calendar
year 1926, by W. W. Adams. 1928. 38 pp.

TeceNIcAL PapEr 437. Coke-oven accidents in the United States during
the calendar year 1926, by W. W. Adams. 1927. 40 pp.

TecuNIicAL PaPER 443. Coke-oven accidents in the United States during
the calendar year 1927, by W. W. Adams. 1929. 40 pp.

TEcHNICAL PaPER 495. Coke-oven accidents in the United States during
the calendar year 1929, by W. W. Adams and L. Chenoweth. 1931. 35 pp.

OBTAINABLE ONLY FROM THE SUPERINTENDENT OF DOCUMENTS

BuLLETIN 69. Coal-mine accidents in the United States and foreign coun-
tries, compiled by F. W. Horton. 1913. 102 pp. 3 pls. 40 figs. 25 cents.

BuLLETIN 115. Coal-mine fatalities in the %nited States, 1870-1914, with
statistics of coal production, labor and mining methods, by States and calendar
years, compiled by A. H. Fay. 1916. 570 pp. 3 pls. 13 figs. 40 cents.
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BuLLETIN 140. Occupational hazards at blast-furnace plants and accident
prevention, based on records of accidents at blast furnaces in Pennsylvania in
1915, by F. H. Wilcox. 1917. 155 pp. 16 pls. 30 cents.

BuLLETIN 196. Coal-mine fatalities in the United States, 1919, and coal-
mine statistics supplementing those published in Bulletin 115, with list of per-
missible explosives, lamps, and motor tests prior to January 31, 1920, by A. H;
Fay. 1920. 86 pp. 1 fig. 15 cents.

BurLerin 251.  Coal-mine fatalities in the United States, 1924, by W. W
Adams. 1925. 95 pp.. 15 cents.

BuLLETIN 282. Metal-mine accidents in the United States during the calen-
dar year 1925, by W. W. Adams. 1927. 98 pp. 20 cents.

BuLLeTiN 293. Coal-mine fatalities in the United States, 1927, by W. W.
Adams. 1928. 119 pp. 20 cents.

BuLLETIiN 319. Coal-mine fatalities in the United States, 1928, by W. W.
Adams. 125 pp. 20 cents.

BuLLETIN 320. Metal-mine accidents in the United States during the calen-
dar year 1928, by W. W. Adams. 1930. 125 pp. 20 cents.

BuLLETIN 325. Quarry accidents in the United States during the calendar
year 1928, by W. W. Adams. 1930. 103 pp. 20 cents.

BuLLeTIN 338. Quarry accidents in the United States during the calendar
year 1929, by W. W. Adams. 1931. 104 pp. 20 cents.

BuLLeETIN 341. Coal-mine fatalities in the United States, 1929, by W. W.
Adams. 1931. 120 pp. 20 cents.

BuLLETIN 342. Metal-mine accidents in the United States during the calen-
dar year 1929, by W. W. Adams. 1931. 99 pp. 20 cents.

TECHNICAL PAPER 194. Report of the committee on the standardization of
mining statistics, compiled by A. H. Fay. 1918. 57 pp. 5 cents.

TECHNICAL PAPER 295. Quarry accidents in the United States during the
calendar year 1920, by W. W. Adams. 1922. 66 pp. 10 cents.

TecHNICAL PAPER 297. Accidents in metallurgical works in the United
States during the calendar year 1920, by W. W. Adams. 1922. 28 pp. 5 cents.

TEcHNICAL PAPER 299. Metal-mine accidents in the United States during
the calendar year 1920, by W. W. Adams. 1922. 99 pp. 10 cents.

TecaNicaL Paper 318. Coke-oven accidents in the United States during
the calendar year 1921, by W. W. Adams, 1922. 34 pp. 5 cents.

TEeCHNICAL PAPER 327.° Accidents at metallurgical works in the United States
during the calendar year 1921, by W. W. Adams. 1923. 31 pp. 5 cents.

TecaNIcAL Paper 349. Coke-oven accidents in the United States during
the calendar year 1922, by W. W. Adams. 1923. 37 pp. 5 cents.

TeCHNICAL PAPER 350." Accidents in metallurgical works in the United States
during the calendar year 1922, by W. W. Adams. 1924. 31 pp. 5 cents.

TECHNICAL PAPER 458. Accidents at metallurgical works in the United States
during the calendar year 1927, by W. W. Adams. 1929. 37 pp. 10 cents.

TecuNicaL Parer 468. Coke-oven accidents in the United States during
thetcalendar year 1928, by W. W. Adants and L. Chenoweth. 1930. 37 pp. 10
cents.

TECHNICAL PAPER 474. Accidents at metallurgical works in the United States.
during the calendar year 1928, by W. W. Adams. 1930. 34 pp. 10 cents.

TecENICAL PAPER 503. Accidents at metallurgical works in the United States
during the calendar year 1929, by W. W. Adams. 1931. 34 }S)p. 10 cents.

TEecENICAL PAPER 508. Coke-oven accidents in the United States during the
calindar year 1930, by W. W. Adams and L. Chenoweth. 1931. 33 pp. 10
cents.

TecENICAL PAPER 509. Production of explosives in the United States during

the 1;:alendar year 1930, by W. W. Adams and L. S. Gerry. 1932. 51 pp. 10
cents;
@]






