INTRODUCTION AND GENERAL EXPLANATIONS

INTRODUCTION

The 1939 Census of Mineral Industries, taken as part of
the Sixteenth Decennial Census of the United States, marks the
completion of a century of systematic decennial censuses of
the Nation's mineral Industries., The 1938 census 18 belleved
to be one of the most extensive and accurate censuses of the
mineral industries in the series of 12 begun 100 years ago.

Mining statistics were collected to some extent before
1840 ag part of the early censuses of manufactures, although
1840 was the year for which the first census of mineral indus-
tries was undertaken. Thereafter censuses were taken for the
years 1850, 1860, 1870, 1880, 1889, 1902, 18908, 1919, 1929,
1935, and 1939. The size and quality of these censuses have
not been wniform. The sarlier censuses particularly were small
in scope and were limlited by the msager records kept by mine
operators and the difficulties of obtaining reports for opera-
tions gituated in the undeveloped arsas of the country.

A carefully planned and relatively comprehensive census
was Tirst undertaken in 1880, The censuses of 1888 and 1802
were unusually comprehensive in number of subjects and mineral
industries covered, 8ince then and until the 1839 census the
volume of census statistics on the mineral industries has de-
clined considerably., In the 1920 census there was a major
reduction in scope by the exclusion from the canvasg of cruds-
petroleum, netural-gas, and natural-gasoline operations.

The results of the 1939 Census are presentsd in two vol-
umes: Volume I, General. Summary and Industry Statistlics; and
Volume II, State and County Statistics.

New {tems of information.—In the 1939 census oil and
gas operations were restored to the canvass, The 1839 can-
vass was the first decennial census to include concerns per-
forming oil- and gas-field services on a contract basis, Fenn-
sylvania anthracite strip-pit contractors, concerns performing
ganeral contract services for the mineral industries, and com-
panies producing common clay for their own use in manufacturing
heavy-clay products. The 1939 census also makes avallable for
the first time complete information on the number of man-shifts
and man-hours worked by wage earners, extent of multiple-shift
operation, number and type of power loading machines, and ex-
penditures for construction, although earlier censuges, partic-
ulsrly for 1889 and 1802, provided 1limited statistics on some
of these items. Detailed information 1is made avallable Zfor
more industry classifications for 1939 than for earlier years.
The tabulation of more items of information and the compila-
tion of detailed statistics for more individual Industries
were made possible 1in part by the extensive use for the 1939
census statistics of machine-tabulation racilities of the
Bureau of the Census. The Iirst time that machine tabulations
wore used for the statistics of the census of mineral indus-
tries was for 1819, although they were used to a lesser extent
In 1919 and 1929 than for 1939,

Nature of summaries presented.—The general summaries
and individual industry reports presented in Volume I contain
detalls of production; value of products; persons engaged;
wages; salaries; cost of supplies and wmaterials, fuel, pur-
chased electric energy, and contract work; cost of buildings,

e

*The census of 1955 was not A regulay decennial census, but wig undertaken by
she Bureau of the Census with the cooperation of the United States Burean of Minea
i8 part of the 1935 Census of Business., This census of business receivwd the major
sortion of its funds as & project of the Works Progress Administration.

machinery, and equipment; man-hours and man-shifts worked by
wage earners; multiple-shift operations; days active; number
and horsepower rating of power units; number and types of load-
ing machines; and consumption of fuels and electric energy.
Separate statistics are presented for operations having dif-
ferent production methods and operating characteristics, Btate
and county statlstics are presented in Volume IT and such fig-
ures for each industry are pregented whensver this could be
done without disclosing information for individual concerns.

For some industry reports in volume I comparative Yalles
are presented swmmarizing statistics for census years as falg
back as 16880, The nature of Some of the fnquiries included in
the censuz schedulez for the various yssrg, the grouping of
operations into industries, and the mineral I{ndustries them-
selves have undergone changes during the history of the min-
erals censuses: as a result continucus and comparadle statls-
tical series cannot be presented for 21l Industries for all
census years, The State reports in Volume II cover all min-
eral operations within the State boundaries, and Include com-
parative gtatistics for 1939, 1826, and 1919 and yprincipal
statistics by industry and by county.

Methods of collection.,—Three methods were uged to £ol-
lect statistics in the course of the 1939 survey—the mall can-
vass in which schedules wers maliled by the Bureau of the Census
from Washington to cover the great majority of the Industries;
the enumeratlve canvass in which the regular fleld enumerators
of the Bureau were employed to cover the stone, clay, and sand
and gravel Industries; and a cooperative canvass ¢f the bltu-
minous-coal industry undertaken Jointly by the Bureau of the
Census and the Bituminous Coal Divislion of the Unlhed States
Department of the Intericr whereby the schedules were distrib-
uted and collected through the reglonal offices of the Bltumi-
nous Coal Division. A more detalled discussion of these can-
vassing methods and reproductions of sample schedules ussd in
the 1939 census are presented in appendix B to Volume II.

SCOPE OF CENSUS

The scope and nature of the 1839 Census of Mineral Indus-
tries was to & large extent determined by practical considera-
tions., It i often extremely difficult to draw a clear line
of demarcation Letwsen mineral production and manufacturing,
yet 1t was desired to cover all mineral enterprise &nd to du-
plicate the Census of Manufactures as little as possible, Some
mineral commodities are produced by enterprises to which the
recovery of minerals ig merely incidental and for which the
segregation of statistics relating to mining activities is
well-nigh impossible., There are many extremely small opera-
tions, whose aggregate output 18 unimportant, that are diffi-
cult to locate and keep meager records, if any; the cost of
canvassing completely such operations would be pronibitive and
not commensurate with results that might be obtalned. The dis~-
position of such problems, affecting the scope and coverage of
the 1939 census, 18 discussed in the following paragraphs,

Preparation activities.—Most crude mineral products
undergo various treatment processes befors they are incorpo-
rated into manufactured or fabricated articles or are otherwise
consumed, The metallic ores are usually concentrated and then
smelted and refined in order that their metal content may be
recovered; to an Increasing extent ores cannot be marketed
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profitably witil they are concentrated and soms of the impuri-
i eliminated, Ususlly conecentration or preparation s
wertakan  al or nesr the mines o aveld the copt  of trang-
porting lmpuritles  or molsture, Almezt a1l anthracite and a
rifen of the bitumincus  coal i washed and sized vefore heing

g BEMETE, rawant, lime, concrate-products, and
parlacturers frequently oparste limestons quar-

ph preparatlon activities are, In general, more
sted 1o mnulfacturing than to alning, they are com-
womly commidered 4 belng part of the mineral industries, par-
tivalagriy ween they AYe MOCeBsary L0 BAIe the crude mingrals
mareetable, The preparatiss activitles are frequently carried
om 8% the wing o muarry 81%e, snd the mines or quarries and
the preparatise plants are opsrated Logether a8 single units.
tm the other mand, 1dentical preparation activitles may be CcAr-
ried on by wmoufacturers who purchase  orude maverials, or by
preparation plants  opersted Independsntly on 4 custon or toll
wagis {er preparing purczased ore which 15 then sold to
amelters).

Tramg prejaratisn activitlias nave been  insluded within the
soupe of the mineral [mhastries becauge preparation plants are
usgally sparated Logelvgr with mings or cuarries and separate
recerds are  Irecusntly not kept angd 1t was desirable to cover
2ll activitles throwgh the polnt at which a marketable product
18 svtalied. Morssver, the 1935 statistics are thus rendered
more oomparable with statiatics for previous censuses, waich
aiss cover preparatlon activities,

ALl blapt furnaces; wetal smelters; metal mnd petroleum
refineries; plants manufacturing cement, brick, tile, and pote
tery; and plants engaged in dressing or polishing stone are
ciaseed as manufacturing establishments; they were included in
the censug of manufactureés rather than in the census of mineral
indestrigs,  The concentration of metsllic ores, howevsr, is
lacluded within the mcope of the respective mineral industries
whothar dome &t ore-dressing mills operated Inm assoclation
with mines, al custom mills, at mills concentrating purchs sed
wpes, or at @1z operated in sssoctation with smeltera, More
exscting demands of pomsumers have remilted In the growth of
conl wasnlng awnd sizing: such processes are incluled in the
otatisties far the coml Industries whether dene at the mine
#ite or at centrsl cleanlng and sizing plants, The crushing,
grinding, pulverizing and drying of stone, clay, gypsum, phog-
ghate rock, and other minersls are Inclwded in the industries
retovering Lhese malerials  when done  at plants operated In
conjunstion  with the quarrles, plts, or mines or at custom
planta; inthe zase of guch minerals, particularly limestone for
coment and lime  marufacture and clay for heavy-clay produsts
and cement, moot grinding 12 carrled om at the manufactur ing
pients and 1o mot coversd in the statisties for the miners)
intustries,

With 2 few exceptions  for minar nonmetals, neted in the
imlvidunl lmluetry reports, this method of randl ing prepara-
tien artivities was spplied to earh Injustry. The same prace
tive was unmlly followed in the censuses for 1925 and ear] ler
yonrs.,

Kongommercial operstions,— (orziderable quantities of
ersshied 2tong, sand, and gravel were produred by Faderal, State,
st loosl  goverments snd Imgtitutiong, by pblic utillties,
and By operators e profuse exclugively for thelir own uwse {in
hlgreny and Wmilding congtruction) or on comtract for a govern-
vantal agency. Thiz production 18 ummlly incidental to ooN~-
sLrustion or resd ballding the product doas not enter Into the
wEAl thammeels  of commerie, soBous e mpparate astatistics for
theos wlosral-profduction activities are seldem aval lable, and
Btaliution for oueh Paoncommercial® producers were not otitalned
wpumed of  mimeral ivdugtries for 1930 ang enr)lsr
pnrE.  Btatistics are  ineluded, himever, for operators  who
aentied oLy 4 partlen of thelr activitiss %o such "noncommer-
eial® profustise, Statismtlos aring  tne produrtien of coal
wed mimRrEi®  other Yhaw stems, mand, or gravel by or on con-
Lreet For governmental mgencles or for e by the producer for
fj{:mr wmm?wmm are 5130 {neluded, Thags, stavistics for

ptive” conl wines are included.

Small operations.—The production of minerals ranges in
@cale 1rom the highly mechanized stripping operations of the
Minnessnta iron ranges and southwestern porphyry copper deposits
%o hand placer mining of gold from the streams of the Pacific
roast States and the recovery by farmers of very smell quanti-
ties of natural gas or salable mineral-bearing rocks found on
thelr farms, MNumercus prospectors roam the deserts and moun-
taing and stake small claimg. There are many small mines and
holes that are worked sporadically when mineral prices are high
pr in peasons when no other employment can be found. A canvass
of such operations is a practical Impossibility, particularly
since their very existence 1s seldom known beyond their imme-
diate vicinity and their total production 1is relatively
unimportant.

No effort was made to cover completely the extremely small
oparations, The statistics for 1939 cover, in general, only
those operations (and concerns producing crude petroleum, nat-
wral gas, and natural gasoline and rendering oll- and gas-field
services) whoge total value of all products, including serv-
ices; reported principal expenses-—-wages, salaries, supplies
and materials, fuel, purchased electrlic energy, and contract
work; cost of buildings, machinery, and equipment erected or
installed during the year;or cost of drilling and equipping oil
wells, gas wells, and dry wells during the year amounted to
$2,500 or more. The census figures for 1929 exclude statistics
for enterprises whose output was valued at less than $2,8500; or,
1f not engaged in production, whose development work cost less*
than $2,'560.“ For 1919, "enterprises producing less than $500
worth of products or ... operations confined to development
work on which expenditures amounted to less than $5,000 during
the calendar year 1916 were ... omitted."®

Although these size limitatlons were generally observed,
two exceptions were made, largely to malntain substantial com-
parability with statistics for earlier census years. For bitu-
minous coal and lignite for 1838 an output criterion of 1,000
tons wag substituted for value of all products and services of
$2,500; mines and central cleaning plants that produced less
than 1,000 tons are covered If they satisfied eilther of the
other conditions {(reported principal expenses or cost of build-
ings, machinery, and equipment during the year amounting to
$2,500 or more), The 1929 statistics for the bituminous-coal
industry, however, cover only mines that produced at least’
1,000 tons, and cleaning plants. Figures for 1919 cover mines
that produced 1,000 tons or more or whose cost of devel opment
work amounted to $5,000 or more; cleaning plants ars also cov-
ered by the 1819 statistics, :

The second exception 1s the common sand and gravel indus-
try. The 1839 figures exclude statistics for operations that
produced only unprepared sand and gravel, They also exclude
operations that produced less than 15,000 tons of sand and
gravel unless such operations had reported principal expenses
or cost of bulldings, mchinery, and equipment during the year
of at least $15,000. Statistics for operations producing un-’
prepared sand and gravel exclusively were also excluded from
the flgures for 1929, as were all producers whose output was
less than 25,000 tons, These criterla for the common sand and
grave)l Industry for 1929 were also applied to the glass-sand
and foundry-sand industries for that year, except that "data
for a number ¢f glass-sand and molding-sand (or foundry-sand)
enterprises reporting less than 26,000 tons are included."*
For 1938, however, the general size limitations were applied to
gless-sand and foundry-sand operations. The sand industries
were not canvassed for census years preceding 1928,

For the mineral industries as s group, the value of products
and enployment represented by the many small establishments
thus excluded constitute negllglible proportions of the total
value of products and total employment of all operations, The "
relative Importance of these smll operations 1s greater in
some Industries such as the tungsten-ore and mercury indus-
tries, which rconsist essentlally of smll-scale operations.

!&gm%m Conss of the United States, "Mines and Quarries: 1929% (U 8, De-
Mﬂ;mm Conmeree, Bureau of the Canuun,'lﬁs). p. 5, ¢

& d_States, Vol. XI, "Mines and Quarries; 1919"
{U. 5, Departmant. of Camerce, Bursau of the Census, 1922), p, 12,

mus of the United Stdtes, "Mines and Quarries; 1820," p. 8.
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Reports were requested from all companies known to have
mineral operations. As a result, schedules were received from
many small operations, Tabulations were made of statistles
reported for these operatlons; whenever feasible these ntatis-
tics are presented as supplementary information in the Industry
reports in Volume I. 'The statistics presented for small oper-
ations are probably Incomplete, however, and should be used
with that understanding.

Operations not covered in 1939 census statistics.—
With the few exceptlons specified below,all companies known to
have mineral operations In 1939 were canvassed, Minsral com-
modities not covered In the varlous reports were not produgsd
in continental United States during 1939, were produced by op-
erations too small to come within the scope of the census, or
were not listed on records avallable tn the United States Bu-
reau of the Censug., Exclusions from the statisties of the 126
census of mineral Industries may be summarized as fnllows:

(1) Certain noncommerclal operations (as explained above).

(2) small operations {(except as shown in special tavles),
including most stripper oll-well and small-seale placer-gold
operations, and prospecting when done by {ndividuzl miners.

(3) Operations producing commerclial salt and other rroducts
from brines; recovering bromine, magnesium compounds, or other
materlals from sea water; recovering mineral spring waters: and
certain other operations whose activities were conmidered to
be essentlally manufacturing. Operations mining rock salt,
however, are included. Also included are operations producing
potash, natural sodium compounds other than sodium chloride,
and lithium minerals from natural brines,

(4) The production of helium,carried on in 1539 exclusively
by the Federal Government,

(&) The recovery of minerals, such as earth, used for fill-
ing purposes only.

Differences in coverage of 1939 and 1929 censuses,—
Except for minor differences resulting from different methods
of determining small operations, the following differences
ex1st between the coverage of the 1939 and 1929 censuses of
mineral Iindustries:

(1) The 1839 census Includes, whereas the 1929 census ex-
cludes, the production of crude petroleum, natural gas, and
natural gasoline. The "Crude petroleum and natural gas" indus-
try, measured in terms of value of products, wag the most im-
portant single minerals industry in the United States in 1938,

(2) The 1939 census canvassed for the first time concerns
performing oil- and gas-field =services on a contract basis,
Fennsylvania anthracite strip-pit contractors (however, such
concerns were covered in the 1935 survey), and concerns per-
forming general contract services for the mineral industries.,
The 1888, 1902, 1909, and 1919 censuses asked operators to re-
port, in addition to the cost of contract work, the number of
men employed by contractors; the contractors themselves were
not canvagsed. No such employment statistics were published
gsparately, however, except for 1802; the statistics for that
year were largsely estimated.

(3) The 1929 census figures for the clay industry exclude
statistics for clay mined by clay-producta mnufacturers and
used in their own production, The mining of such clay was in-
cluded in the 1939 census; it represants the bulk of the com-
mon clay and shale mined during the year,

(4) In addition to the industries enumerated above the 1833
Census of Mineral Industries includes, whersas the 1829 census
excludes, operations engaged primarily in producing gresnsand,
peat, potash, and rock salt.

(5) The 1939 census presents separately, whersas the 1929
census combines, statistics for operations engaged chiefly in
producing the following minerals: Bentonite, diatomite, fire
clay, kaolin and ball slay, lignite, molybdenum ore, natural
sodium compounds, pyrites, sulfur, titanium ore, tripell, tung-
sten ore, and vanadium and uranium ore,

RELIABILITY OF STATISTICS

One of the criteria used In drawing wp the various sched-
ules was the abllity of the operators to supply . the desired
information, Some of the Iinquiries were naturally, answersd
with a greater degree of accuracy than were others, It was

found that reperts  for the larger operations, for which more
detaflied and extensive records were Kept, were in general more
eomplete and accurate than reports for smaller sperationg, for
which relatively scant book reccrds were kept snd  for which
OpEratorE aomevimes restrted twestimates hased on memory only.

The dizcussion in  the paragraphe which follow 13 based on
exprerience in handling reports bmitted to the 194% Tensus of
Mineral Industriez and la belleved o be of use In shedding
soms Ilght on the rellshility of the 152% statlistics presented
in these volumes,®

Number of operating companies and operastionsg.-— The
name of the operating company wes reporied on eash schedule, and
In compiling statisties duplications ariging from the conduct
of more thnan ore operation by the sume company {often at dlf-
ferant locatlons) were eliminated, Figures for nuster of oper-
ations, particularly number of mines, may not te as accurate
because of some uncertelinty that each cperstor had the same
notlon of wnat constitutes an operation. An underground mine,
for example, may consist of & single opening or a group of
openings; some cperators may have counted a group of openlngs
A single ming whereas others may have counted gach ppening
a mine, In general, howaver, a "mine® shnuld be interpreted
4% & group of openlngs at a glven Jorality 1n wnizh activities
are conducted 45 2 unis or are unifled by common management or
Joint handling of some part of the mining process.

Number of wage earners.—Thz schedules requested the
number of wage earners on the pay roll during the pay-roll pee
ricd ending nearest the 15Hth of esch month. Cince these figures
are based directly on pay-roll reeords, they could be supplied

ceurately by the great majority of the operators,

In crder to obtaln & measure of average employment during
the year, the sum of the 12 monthly figwrss Tor sach industry,
segment of an Industry, or State or county was divided by 12,
This 15 the usual census average that 18 computed by the Cen-
8us of Manufactures as well as by the Census of Mineral Indus-
triss. It is bellsved to represent the best annual figure oh-
tainable from avallable {nformation for mosy purpnses, partio-
ularly as an Indicator of the relative lmportance of the In-
dustry or State as an employer of labor, It zlzo has the vir-
tue of being similar in nature to averages presented for sll
census years as far back as 1508, (An alterpative average,
representing  the number of wage earners on active days, was
also computed for each industry; this average 13 discussed al
the end of this subsection.)

There are several ilmportant liwitations that must be placed
upon the ugse of these averages of the 12 monthly fipures. The
very nature of an average precludes the pousibillity of indi-
cating peak employment. Thus the average for & particular In-
dustry cannot represent the toial labor force required by that
indugtry or the total number of different persomna that were
employed by the industry abl any time during the year, Many
operationg are affectsd vy weather conditions {quarries and
open-cut mines in particular) or other factors making for nor-
mal operation during only part of the year; the average of the
12 monthly figures i3 likely to be less than the number of men
employed at particular perlods of bperation or even during all
active periods. For example, open-~cut iron-ore operations re-
ported about %,800 wage earners durlng January and February and
£,000 te 7,000 in July to November., The average nf the 128
monthly rfigures was §,400, The monthly flgures reported for
operations producing crushed and broken limestons averaged
24,500 but ranged from 19,300 in January and 15,700 in Felru-
ary to 28,000 in September, Theas monthly fluctuztions re-
flacted both weather conditions and changes in demands.

The average also does not measure the number of Wage earners
depending upon employment in a given industry as a means of
livelihood., In the coal fields, for instance, the men seldom
have any BOr 8 of employment other than the mines in the
locality.

Nglther dees the average of the 1& monthly llgures repre-
sent the number of continucusly employed wage sarners. A cen-
sus 15 neceszarily limited to obtaining simple numbers from
company tooks such Ag the number ol nemss on the pRy rolis.
Juch procedure camnt take into account the wall-known factors

o

o
R @ -

FExplanations of the terms weed to denote the variows items of statistical in-
formation may be found in the pection entitled Explanations ef tersa ™
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and Imerslttent empioyment of  Individual
wgze sarsers, Thus ne  di9tinction ls wmde belwsen employess
wory tng  Surling the entire pay-rell period and  thoae working
sy ene or Lwo deys durlng the pay-roll period. Stmilarly, no
Alatineiion o 2ade helwsen wWage earngre oricing nvertlme,
those Working tae full prevelling shift, and those wirking bul
s per Wy

Gevnral additional gualifications mmat ve Imposed on the
wmomthly filgures, and therefore also on the saverapss of these
Frowres . Flrst, o few men may b8 counted mare than onee in a
sinzle momth 1f Yney  change employers during the speclified
mry-rell pericd ar if they work for sevweral employers. Tnls is
parsizularly true of the oll spd gag fislds, whers men may tend
welin far geveral sengerns. Secordd, the pay-roll period end-
inp nesrest  the JEth  of 8 weonth wmay not be  typleal of that
mptn, I fact, sueh pay-roll perfods tesd to Le more repre-
zembative of the early parts of the month than of the later
parts of the moth 12 smployeent in an eparation is Increasing,
the Tigures for the pay-rall period apecified may mderstate
the avernpe levals of esployment prevalling in the regpesotive

wf lembor Lwrnover

mnthe.  The oppesite, of oourss, may be true for periods of
anclining employment.

A alternative meagure of  wage-earner employment
Average vamber of WAZe BRITATY O tive days {exclwling shut-
Semn pericds).? IU wag obtained by aggregating figuwres report-
ofl by Imdlvidual operators for the average number of wage
egreeys employed on active days. The Industry average thus
ehtalned 13 usunlly greabsr than the sversge of the 1 monthly
Tigures, since The former 15 not influgnced by low levels of
emyl wyment on days when the respective cperations were Inactive.

The average for active days ag seversl advantages. It
approximates Lne sversge labor force reguired by an industry
berauss It refers only to enployment om days when the various
operatlions congbituting the industry were engaged 1in produg-
tivn or  development work; nowevsr, belng an aversge, 1t does
not lmdlcate the mxime number of men employed by the indus-
Try 2t any o tlme during the year, Another adventagze of this
averags im Lhat It may be related to the aversge number of full
days the operations 11 en Industry were mctive. In fact, mul-
tipllcation of days active by average smployment on  active
days will yleld approximately the rumber of man-ghifts worked
by wage sarners on active 4nys.

Tre average for active days 18 more nearly comparable than
1z the average for the 1¥ monthly flgures with the "hverage
wapber of  men employed” complled anmamily for wany years by
the Unlted States Buremuw of Mimes and its predscessor  In the
field of minmeral statintics, the United States Benloglcal Survey.

L ghoull be noted, however, that nelther average measures
the actusl smount of iabor used 1in an industry, which 1s rep-
remented gnly Wy the nawher of wan-hours worked,

Kumber of salaried employees, proprietors, and firm
pewbers, - The number of salaried smployess and the number of
Prapristers and flre wewnbers of unincorporated concerns repre~
wamt, for 198%, the wambers during the normal pay-roll pariod
wmling meare®t Gotater 14, This im simllar $o the period spee-
1fied 1n the 1536 seneduled of the Census of Memafactures. The
wiamper of mmlarwd ewployees was readily avallable from Pay-
roll records. The employment of salaried workers end the -
bar 2f proprisvece ant Cirm wenbers are relniively srable, and
et wambey of 2uch persons  reported for a simgle pay-roll po-
riod I8 believed to reprement with reasorable ATCUrECY the
wrpieal muder for the wear.

Tom BOORLIN  reneenhes wiincerporated concerns Lo report

sy roprieters ent flrm membery "regularly performe

’ w#bont the opralion, Thase Tigures
weinered Gppronlmt long, for analysals of the achedules
rrvealed that the lwwmiry was frenuently misunderstood and the
werd "roguiarly® lewds itmelf o a vartety »f interpretatinng.
&g a rule proprieterz snd  Plrm mewbers r’*%;;ui&riy parforming
mamnl L whre  veported by tye  swmaller vparators, mny of
whess reporty Wers delentiva in olher regperts  bul who repre-
ARan emiy % el pRFY 5° their radpactlve Indugtries,

Produstfon aod value of products~iusatity and valus
off pralurin as reparted for irdividual operations are wsunlly

Biter & pe el nan be  reported with a high degree of

whey Trem pvon the mout flempntary of bookiesping records,

i lhe
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In the case of operations producing metallic ores and concen-
trates, assay, smelter, and refinery reports to the producers
enuld frequently be used ag & basis for filling out the census
schedules. The smaller opsrators, however, encountered some
difficulty in reporting, especially where the matal content of
thelr ores snd concentrates was concerned. Some operators sub-
mitted smeiter or settlement sheets from which the Bureau of
the Censua obtained the information needed.

Ancther source of difficulty arose in connection with break-
downs of products by use, Stone, clay, and sand and gravel
operators in particular were asked to report ‘separately the
guantity and value of thelr product intended for different
uses, Such separations could  not always be made on the basis
of avallable records., They were occasionally estimated and
secasionally merely reported in the "Other® category. It is .
quite posmible that & few operators reportéd thelr entire
product in the category that applied to most of their product, !
Although the totals are belleved quite accurate, the figures
for the components are subject to some error.

%ot all operators determined value flgures on the sam
basig, Although the selling price of the unprepared product
f.0,b, mine, quarry, or well and the selling price of the pre-
pared f.o.b. preparation plant were requested, all accounting
aystems dld not permit the reporting of values in Identical
terms, Some operators reported market price; others reported
cogt of production, Several reported prices paid by smelters;

such prices are usually determined after the ores and concen- |

trates have reached the smelter, Some nmineral products not
produced for sale, mainly those of integrated companies, were
merely assigned nominal values, Usually careful examination
¢f the individual schedules revealed these deviations from the
f.0.b, mine or plant values requested, and the operators werse
requested to reexamine and 1f necessary to correct the figures
originally submitted,

Reported principal expenses.--The plx classes of oper-
ating expenditures reported on the schedules are wages, sala- |
ries, supplies and materials, fuel, purchased electric energy,
and work done hy contractors. These are items that have been
réquested in the censuses of mineral industries for a number
of years, and many operators have become accustomed to report-
ing them. Usually 1ittle difficulty is experienced in report-
ing thesge items, particularly since pay rolls, invoices, can-
celed checks, and other records are avallable to operators,

Cost of buildings, machinery, and equipment.-—Littls
alfficulty was encountered by operators in obtaining these
items of information. The reporting companies were requested
to include installation costs. Some degree of error may exist
because costs of labor and materials for some construction or
for Inatallation of equipment could not be segregated by oper-
ators and  were therefore reported only as wages or cost of
supplies and materials,

Cost of drilling and equipping oil and gas wells.—
Producers of crude petroleum and natural gas and contractors
rendering o1l- and gas-field services also reported number and
footage of oil, gas, and dry wells completed during 1939 and
the cost of drilling and equipping these wells. Cost of equip-
ping was divided s0 as to obtain separate cost frigures for
"casing,” "equipment for flowing or pumping,” and "production
derrick.” Separate data were reported for wells drilled by oil
and gas producers and wells drilled by contractors.

For each item of information requested the respondent was
carefully advised as to what cost items should be included or
éxcluded. (For instructions to producers see appendix B in
Volume II, reproduction of "Crude petroleum scheduls," Form 100-
MQ-P, inquiry 11 and detailed instructions at end of schedule.}

The deaired figures were furnished by all large producers
and contractors, although problems were encountered by the
smaller concerns whose records were not adequate for the pur-
pose of supplying these figures. In such Instances approximate
cost flgures were developad by special field investigators of
the Bureau of the Cermsus working at the offices of the respond-
ents or were estimated on the basis of supplementary informe-
tion supplisd by the companies,

The data collected in a general statistical inquiry such
45 the census of mineral industries do not, or coursse, attain
the precision of data obtalned 1in detalled cost-accounting
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investigations. Nevertheless, the census cost figures are be-
lieved to be representative for comparison purposes and supply
a bench mark for the measurement of tremds.

Man-shifts and man-hours worked.—The increase 1in re-
cent years In the number of operations keeping labor-time rec-
ords made 1t feasible to attempt to procure man-shift and man-
hour data for the mineral industries for 1938,

Federal and State leglslation enacted in recent years made
1t necessary for many operators to revise their accounting
systems 8o as to provide the labor-time records reguired for
unemployment 1nsurance and particularly for compliance with
the Falr Labor Standards Act, the provisions of which becams
effective in 1938, Mechanization of operations, especially in
the bituminous-coal industry, has resulted in a shift from
plece rates to hourly rates. For a number of years prior to
1939 operators in many mineral industries reported statistics
on man-shifts and man-hours to the Bureau of Mines. Trade as-
sociations have also shown interest in labor-time records., As
a result, it was believed that there were many more operators
who Kept such records for 1939 than for any previous census
year.

Nevertheless, many companies kept no records and reported
their best estimates; a few did not even report estimtes. In
such cases the missing figures were estimated by the staff of
the Bureau of the Cénsus on the basis of other Information
contained in the operator's report.®

Comparison of the man~shift and man-hour figures for wage
earners reported by an operator and other informtion contained
on the schedule of that operator, especially wages pald,
permitted some tests of the reasonableness of the man-shift and
man-hour figures reported. When the accuracy of these figures
appeared to be in doubt, the respordent was requested to re-
examine them and %o correct them if necessary.

A number of companies that reported man-shifts and man-
hours worked by wage earners were unable to provide depart-
mental break-downs or did so only by estimation, with the re-
sult that departmental figures are less rellable than the
totals. Figures shown for man-shiftg worked during the first,
second, and third shifts were computed as described in the
discussion of "Multiple-shift operation" under "Explanations
of terms,"

Power equipment,--The 1939 schedules not only sought in-
formation on the number and horsepower rating of prime movers
and electric motors but also attempted for the first time to
obtain complete information on the number, size, and types of
power loading machines at mineral-producing operations,

The information renuested on the number snd horsepower
rating of various classes of power units 1s a traditional cen-
sus inquiry and was usually supplied with relative ease. . The
horsepower rating of an engine or motor is often noted on the
manufacturer's name plate. The number and type of power load-
ing machines are readily available to the operator and could
also be reported without difficulty.

Operators were asked to report separately prime movers and
glectric motors for driving stationary equipment and those for
driving mobile equipment. These separations are subject to
soms error Insofar as some operators may have interpreted the
stationary or mobile character of equipment differently, de-
pending upon the comparative ease of portablility or frequency
of moving equipment from place to place. Some tendency was
noted on the part of operators to fall to report {nternal-com-
bustion engines for driving mobile equipment, Such cases were
usually discovered by noting that although the number and type
of power 1nading machines or trucks were reported, no data
were reported for number and horsepower of engines used for
driving such mobile equipment. In these cases the missing in-
formation was obtained by correspondence or, when sufficient
other data were avallable, by estimation.

Fuel and electric energy consumed.— Operators were asked
to submit information on the quantity of bituminous ceal, an-
thracite, fuel oil, gasoline and kercsene, and natural gas
actually conuumed during the year. Records of purchases are

"It should be noted that approximate sstimates of man-hours eould be wade for
operations in scme industries by the muliiplication of three factora (1) average
number of men employed on active days, (2) number of days the operation was active

{these two frctors yleld estimates of man-shifts), and (5) nusber of hours worked
per man per day.

usually avallable, as are inventories at the end of each year.
In general, the companies experienced 1ittle difficuliy in
answering this inquiry. The same 12 true of the number of
kilowatt-nours of purchased elsctricity consumed, usuelly avail-
able from invoices submitted by power companies, Many operators
also consumed elactricity generatad Ly themgelves, and some
either kept no record of the number of kilowatti~hours consumed
or falled Lo measure the elechricity gensrated, Such statis-
tics were completed by estimation whers necessary.

INDUSTRY CLASSIFICATIONS

Each of the operations for which a schedule was obtained
was glassifled In one of the Industries for which statistics
are presented, The industry classification of any operation
was determined from <he product of chier value produced by that
operation during the year, Industry classifications are gen~
erally based on single products {bituminous coal), relatively
homogeneous products {natural sodlum compounds), or joint prod-
ucts (crude petroleum and matural ges)., The combination of
statistics for operations engaged in producing unrelated prod-
ucts was avolded wherever possible. Some minerals, however,
conastituted the chlef product of but few opsrations; in such
cases |t was necessary to combine statistics for producers of
several categories of products in order not to disclose con-
fldenti{al Information for individual operatlons,

Industry and commodity classifications.--Much of the
published statistical informetion regarding the production cof
minerals 12 based upon a commod 1ty classification which permits
the presentation of figures for particular mineral commndities,
A1l production figures for a given commodity are aggregated
whether or not the commodity was produced as & major product,
a secondary product, or a btyprsduct of an operation. For in-
stance, the estimated recoverable silver content «f domestic
direct-shipping ores and concentrates produced in 1939 was
62,800,000 fine ounces, Of this amount, only 31,000,000 fine
ounces, or 49.3 percent, were contalned in products of opera~
tions classified in the silver-ore industry, About 20.9 per-
cent was contalned inproducts of the copper-ore industry; 18,0
percent, in products ¢f the lead-cre industry; 11.3 percent, in
products of the gold industry; 3.3 percent, in products of the
zinc-ore industry; and 0.2 percent, in products of other in-
dustries, chisfly the tungsten-ore industry. About 96.8 per-
cent of the copper, 75.2 percent of the lead, 82.4 percent of
the zinc, and 84,8 percent of the gold was contained in prod-
ucts of the copper-ore, lead-ore, zinc-cre, and gold Indus-
tries, respectively. In the following tabulation the sstimated
recoverable quantities of the major nonferrous metals are dis-
tributed according to the industry in whose products they were

contained, Figures are for 1838,

PERCENT OF TOTAL FOR ALL THDUSTRIES
METAL
Oold { S4lver-ore { Copper-ore | Lead-ore | Zinc-ore | A1l othera

2.2 96.6 0.7 0.1 )
5.0 1.8 76.2 15.2 0.2
0.8 4.7 11.6 82,4 0.2
2.5 11,1 1.1 0.5 *)

P L——— 11.3 49,8 20.9 15.0 5.3 0.2

11spa than 0.05 percent.

The virtue of a commodlity classification lies 1n the rfact
that it measures the complets output of an individval comnod-
{ty, thus presenting & comprehensive view of total production
in the United States. Because of the usefulness of such In-
formation for many purposes, statistics dealing with aggregate
producticn of individual minerals are presented In the general
summary in Volume I.

A serious deficlency of a commodity classification, how-
ever, 1S that it does not permit the relation of operating
statistics in minlng to the aggregate output of the respective
mineral commodities, It is not poasible to classity cperating
statistics such a5 employment, labor time, expenses, and power
squipment on a commodity basis when some operations engage in
producing more than one commodity; separate records of operating
stptistics for each commodity are seldom kept.  For purposes
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of relating production to other operating statistics 1t I3 sx-
tremely difficudt, 1f not impossible, to allocate accurately such

ilgures 28 those for employment and power equirment as reported
for individual mines teo the production of coppar, lead, zinc,
gold,and silver when those mines are working complex ores con-
taining all of these metals,

It is thus clear that if operating statistics are to be re-
lated to production it is necessary fcr practlcal reasons to
wreat each operation as a unit and to classify it according to
its product cf chie? value. For most analytlical purposes the
Industry classificaticn of production is the more useful one.

Problems.of clessification.—The use of industry clas-
slfications gives rise to classification problems, It is first
necessary to determine for each opsration its principal prod-
uct. Single-product operations offsr no difficulty in this
respect. Operations producing more than one product and fur-
nishing separate information on sach product can alsc be clag-
sirled with relative ease; such operations are classifled
according to the product of chisf value, The glass-sand indug~
try, for example, consists of operations engaged chisfly in
racovering glass-gsand although =o0me ol these operations pro-
duced conslderable quantities 'of sand used for purposes other
_than the wanufacture ol glass,

Operations engaged In producing complex ores and conran-
trates provided difficult problems of classification. XNonfer-
rous-metal operations in the western Btates mined complex ores
having an assay content of several metals and deriving their
value from saveral of the recoverable wetals. Thus the value
of the ores and concentrates was not in 1tself sufficient rfor
the proper classification of such operatlons. Although the
operations reported the assay convent of sach of the metals in
their ores and concentratss, these figures did not in tham-
selves permit classification becavse of the dissimlilar unit
values and dissimilar recovery ratios for each metal. It was
therefcere necessary to dstermine <+the metal of chlef valus by
first determining the recoverable quantity of each metal and
then muitiplying by the market price of that metal. It i3 ob-
vious, of course, that the industry in which a given operation
was classified depended at least inpart upon the market prices
of the refined metals; the same operation may have been clas-
gified in one industry in 1829 and in another in 1938, For
example, betwesn 1929 and 1639 there was a substantial increasa
in the price per ounce cf newly mined domestic silver., Eome
of the complex ores valued chiefly for their content of some
metal other than silver in 1928 were valued chlefly for their
sllver content in 1932 as a result of this price increase.

A careful segregation of secondary products, byproducts, and
Joint products was considered important. First, such products
ars fregquently important in the economic situation of individ-
ual operations and industries; somstimes the aggregate value
of all such products of a given cperation exceeded the value
of the opsration's prineipal product. Knowledge cf the naturs
and importance of such products 18 necessary o the analysis
of production in relation to other operating statistics,
-Becond, a complete and deteiled listing of secondary products,
byproducts, and joint products is essential to the determina-
tion of the total output of any single product during the year,

Differences between 1939 and 1929 industry classi-
fications.— The industry classifications used lor 1939 are
mors detalled than those . uged for 1928, Separate lizures are
ghown for 1839 for bitumlnous coal and for lignlte. The "Mo-
lybdenum, vanadium, and Sitanium” category was split Inso "Mo-
lybdenum ore,”"vanadium and uranium ore," and "Titagplum ore!
The "CUlay" classificatlion used for 1926 was broken down into
"Fire clay," and "Kaolin an¢ ball clay." . The "Fuller's and
filtering earths" industry was divided into "Fuller's earth"
and "Bentonite." The "Sulfur" and "Pyrites" lndustries for
1939 are sguivalent to the 1929 “"Sulphur and pyrites" industry.
The natural-abrasives industry classifications ussad for 1829
were modlifled for 1939. "Millstones and pulpstones" was elim-
insted as a separate classification and stazistics for opera-
tiong that produced these abrasive stones in 1939 are included

in riguwres for the "Natural abrasives" industry together with
stetistics for operations of the type classed as "“Abrasive
materials” in 1929, The "silica" industry of 1829 was aban-
doned--the producers of diatomite 'and dlatomaceous sarth in

| the detailed statistics for the individual industries in Volume I.

1939 are classified separately in the "Diatomite" industry, the:
producers o? sripoll in 1939 are also tlassified separately in
the "Tripoli" industry, and producers of other siliceocus mate-
rials in 1839 have been distributed anmong other 1lndustriles,

chisfly “Sandstons” and "Miscellaneous stone."

TYPES OF OPERATIONS

Most mineral operations were engaged Iin production work:
throughout the year or for nost cf the year and were engagsd:
1n'developnent work coincidentally. Other operatilons had some*
products but were engaged principally in developmsnt, aB8ess~
ment, repair, or maintenance work; their products wers obtained
in the course of development work or by producticen work during
a portion of the year. A relatively small number cf operations.
had no products during the year but expended considerable sumg
on development, assessment, repairs, or maintenance. The cen-
sus statistics are presented separately for three broad types
of oparations:

(1) Producing operationa., All statistics presented without ape«
eific reference ‘o the type of operation represent operations that
had products. Thess are comparable with census figures for producing
operations for earller years.

(2) Contract~service operations, These are operations conduoted
by contractors for the mccount of others and devoted principally to
developmant of mineral propertiea. Operationa conducted by contraos
tors engaged principally in wmineral production for the account of
otheys {for example, operations of Pennaylvanis anthracite strip-pit
contractors) ars not included with “contract-service operations" but
rather with "producing operations." 0il- and ges-field service oper- :
ations Bare by far the most important of the contrsct-sexvice oper-
ations and statistios for them are presanted eeparately from the:
atatistiocs for general contractors engaged in work for mineral indus-
tries other than orude petroleum and netural gasa, It should be noted .,
that & number of compenies that produced minerals or engaged in davel-
opment work for their own account mlso performed woxrk on contract for
other concerns. Separate detailed statlstics for such incidental con-
tract work ere seldom avallable but are included with the other ata-
tistics for the companies! operations. Amounts received Zor work per-
formed for othersz are included in the totals for value of produsts and
are shown geparately in tabdbles & and 7 of the General Summary and in

(3) Fonproduoing operastions {other “han contract-ssrvice ophre-
tions), The statistios for operations that neither produced minerala
nor performed work for others are glways oclearly distinguished
throughout the volumes from statistiocs for producing operationa. Many
of the opermtions that had no products were engaged in development: -
work., It should be noted, however, zhat mines undergoing Aevalopment
often produce some minerals; puch mines were classed as producing::
mines, regardless of the quantity of nminexals produced,

The stetistiecs Trfor the [irst bread type are [requently
subdivided to distinguish between opsrations with different:
characteristics. The nature of these <distinctions varies for
the individval industries; they are mede where saignificant
differences 1n operating characteristics occur and where the
statistice for the break-downs are considered to be useful for.
aralytical purposgss. B

For some Industries separate statistlics are presented for '
operstions using undergyound miping methods and those using .
open~cut methods. Anthracite, for example, 15 mined under--
ground, stripped from open pits, shoveled from culm banks, or
dredged from stream beds, and separate statistlics are presented
for these types of cperatlons. Production methods o©f stone
quarries dilffer according to whether they produce crushed and
broken stone or cimenslon stone; accordingly, separate statls-
tics are presented in the stone industries for operations pro-
ducing chiefly crushed and broken stone and for those producing:-
chiefly rough~dimension blocks or slabs, In the "Natural gas-
oline" industry statistics are presented separately for absorp-
tion rlants, compression plants, charcoal plants, and plants.
using a combination of methods., Tne statistics for "01l- and
gas-field services" recognize 17 diffsrent types ¢f services.

PERIOD COVERED

The census schedules for 1939 covered activities during.
the calendar year that -ended on Dacember 31, 1939. Begimning
with the 1889 census the statistics refer in general to the:
calendar years 1882, 1502, 1809, 1919, and 18929,

For 1902 to 1929, however, operators were permitted to sub~
mit reports covering actlvities during their buginess or fiscal
year most nearly corresponding te the.calendar year. Thus the
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1929 gchedules read: "This report should relate preferably %o
the calendar year 1929; but it may be made to cover the busi-
ness or-fiscal year ending within the period from April 1,
1929, to Marcn 31, 1930, 1t should, in either case, cover a
full year's operations 1f the plant was active during the en-
tire year."” The 1919 =schedules state: "Reports are required
on this schedule for all mines and quarriss that were in oper-
ation for development or productive purposes during any por-
tlon of the year ending December 31, 1919, but the statlstics
may pertaln to the business year which most nearly conforms to
the calendar year.,"® The schedules for 1908 carried a virtu-
ally ldsntical statement, whereas the 1902 schedule merely re-
quested that "the information returned on this schedule should
cover the business year of the establishment most nearly con-
forming to the year ending December 31, 1902,"° The 1889 sched-
ules called only for information for “the year endsed December
31, 1889."%

Census schedules for 1840, 1880, 1860, 1870,
quested statistics covering the 12-month period
31 or June 1 of the respective years.

and 1880 re-
ending on May

EXPLANATIONS OF TERMS

The paragraphs which follow are Intended to provide general
explanations and definitions of the items of information pre-
sented repeatedly In the various reports. For some industries,
however, these items wmay have somewhat different meaning and
may require special explanations; in such cases all necessary

_ explanations are made in the individual 1industry reports
alfected, usually in footnotes to the appropriate tables or in
the introductions,

Number of operating companies.—An operating company
18 defined as a company actually engaged in exploiting or de-
veloping a mineral property. Each corporation, propristorship,
partnership, or cooperative that engapged In operating or de-
veloping mineral properties was counted as a single operating
company., Companles owning or controlling mineral properties
but not actually exploiting or developing them were not counted.

No two companies were conslidered operating companies of a
8ingle property at the same time, but if ownership of a prop-
erty changed during the year each of the companies was counted.
No company, howaver, was counted more than once.

No statistics on the number of operating companies were
compiled for 1929 and earlisr census years except 1909 and
1902. The 1929 census presents instead the number of enter-
prisas, an "enterprise® representing “oie or more mines or
quarries, all within thé same county, operated under a common
ownarship or under unified control, or for which only one set
of books of account was kept, and for which a single report
was made...,. The number of enterprises shown in the tables
18 equivalent to the number of individual reports tabulated,
and does not represent the number of individual operators."*

Number of operations.——An operation 1is an individual
mlneral property operated as & unit, It may be a mine, a quarry,
a préparation plant, or a mine or quarry operated togethsr with
a plant, Thus a mine and a preparation plant operated as a
unlt are considered & single ope,ration for sugh purposes 88
clagsification by size and other characteristics, Baveral
openings constituting a single working or management unit are
conaidered as single mines, Wherever possible separate figurss
are presented onnumber of mines or quarries and nunber of prep-
aration plants, Generally, respondent s wera requested to sub~
mit a séparate report for each opsration, Crude petroleum and
natural gas companles were asked to submit separate reports
for” thelr oil-well or gas-well operations in each State segre~
gating statistlcs for oil-well operationa from statistics for
gas-well operations. Each concern engaged in performing work

on contract for the minsral industries was requested. simply to.

submit one report covering all its contract work,

"Rifteenth Census of the United States, "Mines and Quarriess 1926," p, 411.
®Fourteanth Gensus _of the United Smtaa, Vol. XI, "Mines and Quarrisa: 1818,%
Ps 438,

Siines and Quarri 1902 (U, 8, Department .of Commerce and Labor, Buresu of
the Cenauu, 1905), p. 1088,

18 Report on Mineral Induatrles in' the United States at. ‘the Eleventh Cenaua: 18850
(U4 -8 Department of The Interior, Genaus Ofiice, LB9E), 761,

11 F ittunth Consua _of the Unihad Btateu, :'llinas and Quarx‘iaaa 1929," Pe 4e

Wage earners. —Wage earnsrs were defined for census pur-
poses as employees whe perrormed manual labor; used tools;
operated machines and equipment; handled materials and prod-
ucts; cared Tor mines, quarries, wells, shops, yards, and
plants; or performed similar tasks, Gang and straw bosses and
foremen who devoted most of thelr time to such tasks were
classed - as wage earners, as were "contract miners" (menwho
undertake mining work at a stipulated price per ton, ¥ard, car-
load, or other unit of measurement) and the men engaged by
them. Employeeg not actually on the pay rolls but paid indi-
rectly through such employees as superintendents and foremen
and workers paid under the "split-check system" were also
counted as wage earners, No distinction was made Detween time
and plece workers. Clerical workers were classed as salaried
employees even though performing thelr work at the mine, quarry,
or well slte. Thus employees were classified as wage earners
on the basis of the type'0f work performsd rather than on the
bagis of method or frequency of their compensatlon.

The "Number of wage earnaers {(aversge for the year)"! wes
computed by dividing the sum of the 12 monthly figures by 12,
Operators were requested to report, for each month, the number
of wage earners who actually recelved pay during the pay-roll
period ending nearsst the 15th of the month., Thus the monthly
figures, and therefore the averagse for the year, include part-
time as well as full-time workers,

The 1935, 1929, 1919, and 1909 schedules called for the
number ol wage earrers employed on the 15th of each month, The
number of workers working on any single day 1is likely to be
lower than the number of names on the pay roll hbecause of tem-
porary absenteeism for Illness or gome other cauvae and hecause
of labor turn-over. It is believed, however, that this differ-
ence does not materially arfect comparability of the statla-
tica for the & years.

The average numbers of wage sarners shown for 1838, 1835,
1929, 1919, and 1909 were computed in the same manner and are
therefore similar in nature. Wage-earner employment for 1902,
however, was.presented in terms of full-time equivalents (300-
day workers) and 1s therefore low relative tothe 1909-39 aver-
ages, For 1880 and 1889, however, the figures are high rela-
tive to the 1909-39 averages, for they represent the average
numbers of wege earners employed when operatlions were active.

An alternative measure of average employment is presented
for 1939-the "Average number of wage earners on active days
(excluding shut-down periods)." Each operator was requested
to report the average number of wage earnsrs employed on active
days (usually for each shift) worked by each department of his
operation, . Aggregation of these specific flgures for all of
the operations constituting an industry yielded the average
for the industry. .{In the cases of bituminous ceal and Llig-
nite, departmntal rigures for average number ol men employed
on active days on each shift were not -requested. The average
for each operation was computed by dividing the number of man-
ghlfts worked Dy wage earners on actlve days by the number of
days the operation was active during the ysar; aggregatlon of
the averages for the respective operations yilelded the indus-
try averages,) The industry average represents average wage-
earner employment during the number of days represented by the
"Average nimber of squivalant full days operations were active";
multiplication of theSe factors results in an approximation of

 the number of man-shifts worked by wage earners on active days,

Salaried employees.--The distinction between wage earn-
ers and salaried employees 1s based wupon the character of the
work done rather than upon method of payment, Salaried employ-

- ges include officers of corporations, engineers, metallurgists,

other professional and technical men, managers, superintend-
ents, other Supervisor.‘l personuel, and clerical employses of
all grades. Employees at central offices are included. They
were usualiy included 1n the reports for the related mines or
preparation plants; when thils was not.done, a special central-
office  schedule was used Lo complete the record. In a lew
instances soms mnual workers were reported engaged at central -
office bulldings and laboratories; such workers were classed,
when reported separately, as salaried employees., Thls was done
prineipally because corresponding man-shift and man-houwr flig-
ures were not reported.
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The number of salaried employees for 1938 vrepresents the
nuxber receiving pay during the normal pay-roll period ending
nearest October 14. The schedule for 1928 requested the number
of salaried employees as of  December 14 or the nearest repre-
gentative day; the 1919 and 1909 schedules, as of December 15
or the nearest representative day, Schedules for sarlier years
agpecified no date. Because of the relative stabllity of em-
ployment of salaried employees and the fact that operaters were
given the option of selecting a more representative day than
the one specified on the schedule, the figures for the various
years ars probably equally repressntative. [}

The census schedules for 1929 requested separate statlstics
for principal officers of corporations and for other salaried
officers and employees, The 1919 Census asked for four classes
of salaried employees, by sex: salaried officers of corpora-
tions, superintendents and managers, technicel employees (engi-
neers, chemiats, ote. ), and clerks and other subordinate em-
ployees. The 1909 census distinguished three classes of sala~
ried employees, also by sex: salarled officers of corporations,
superintendents and managers, and clerks and other salaried
employess, The 1902 census obtainsd ssparabe figures for gen-
eral officers; superintendents, managers, foremen above ground,
surveyors, etc,; foremsn below ground; and clerks, Schedules
for 1889 requested figures for office force, by sex, and fore-
men and overseers; the 1880 census obtained fizures for "num-
ber of administrative force."

The distinctions made batween various categoriles of sala-
ried employees in the 1928, 1916, 1809, and 1902 censuses were
not maintained in the 1939 census because of the difficulties
of drawing clear lines of demarcation,

Proprietors and firm members.,—0Qwners and partners of
unincorporated concerns, regardless of function or method of
compensation, were reported - as proprietors and firm members;
they were not Included among wage earners or salaried employ-
868, In tha case of cooperative c¢oncerns, however, the mem-
bers performing manual labor were classed as waege earners pro-
vided that thers were more than thres. Many propristors and
tirm members regularly perform manual labor in or about their
operations and such proprietors and firm members are shown
separately and represent part of the working force of the min-
eral industries,

As In the case of salarisd émployess, the number of pro-
prietors and firm members represents the number during the nor-
mal pay-roll period ending nearest October 14 for 2939, on
Daecember 14 or on the nearest representative day for 1829, and
on Decembar 15 or on the nearest representative day for 1919
and 1909, Comparsbility between the figures for the varlous
years, however, is not appreciably affacted by these differ-
ences in the selectlon of reporting dates.

Produc tion.-— Because of differences -in the nature of
products and:- units of measurement and because of diversity of
activitlies, it 18 not possible to present comparable statis-
tics on quantities of products for the several industries. The
individual industry reports, however, contain as detailed pro-
duction statlstics - as may be shown for the respective indus-
trieg, Whenever available information has permitted, separate
rigures are "shown for quantity of crude material produced,
quantity of crude material treated, and quantity of prepared
product produced during the year. In the case of the metals
considerable detall is also presented on estimated recoverable
metal centent of ores and concéntrates.

Value of products.- Figures for total value ofall prod-
ucts represent selling values assigned by operators to all
their products at points of production, recelpts for services
rendered to others; and value added by preparing crude materi-
alg recovered before 1939 or by othars; they do not necessarily
indicate market values of products or actual revenue derived
from sale o©of products. Where an operation consumed part of
1tv8 ‘own preoduction, as in the use of coal for fuel :at coal-
mine Dowsr plants; the ‘value of the material ‘consumed .1 in-
cludad in the - value of products. ' The respondents 'were asked
to exclude selling: expenses and oost of ‘delivery to. purchasers
from the value ‘of prodlicts at points of produotlon. i )

S f ah operation covers,: in general,
the value at ‘the mine, ‘que rry,» or well of crude materials pro-
duced in 1939, regardless  .of whet‘ner the crude ” naterial was

shipped in 1832 or held as a stock pile; value added during
1939 by milling or otherwise preparing crude material, regard-
1ess of whether the crude material was produced in 1939, taken”
from & stock pile, or purchased; recelpts for miscellaneous -
gervices performed for other operations, such as stripping
overburden or ghop work; and value of electric energy generated
at the operation and sold to others. The values of all second-
ary products and byproducts are included. The object was to
include 811 activities and only those activities  for which
operating statistics were reported. :

The individual industry reports present, whenever feasibla,”
break-downs of the over-all value figures. Separate flgures
are frequently shown for value of major products, valus of
gscondary products and byproducts, value of electric ensrgy-
sold, and receipts for services performed for others., When
practicable, the values of major products are further subdl-
vided to provide specific information on the mine, ouarry, or
well value of crude materlals produced in 1939, preparation~
plant value of materials mined or gquarried and prepared 1n
1939, and value added 1in 1939 by preparing materlals mined or
quarried before 1932 or by obthers, including receipts for cus-
tom milling.

The nature of the value-of-products . flgures varles some-
what among the various industries, Prevailling production pat-
terns and marketing practices of the respective Industries
differ, and the schedules used to canvass the industries were
devised to take Into account these differences and the abili-
ties of the operators to supply information accurately. Fig-
ures for total value of all products, however, may be compared
dirsctly insofar as they represent aggregates, in terms of
dollar volume, of all activities of all operstions in a given
industry or geographic¢ area.

It should be noted, particularly with respect to the Iindus-
triss producing metallic ores and concentrates, that the val-
ues reported by am operation do not represent the market val-
ues8 of the desired minerals contained in or recoverable frow
the operation's products. For instance, the value of merchant-
able iron ore (direct-shipping and beneficiated ore) produced
by the {ron-ore industry represents the value of the ore and
not the value of the metallic iron to be obtained from the ore.

Repor ted principal expenses.--The ' important expenses
incurred by the mineral industries In the conduct of their
operations in 1939 and reported to the Bureau ol the Census
include wages, salaries, supplies and materials, fuel, purchased
electric energy, and contract work done by others. No in-
formation was requested concarning other important expense
items such as taxes, depletion, depreciation, royalties, rent,
interest, and insurance; accordingly, profits or losses cannot
be calculated by deducting. the sum of the reported principal
expenses from the value of products. '

The schedules also called for information on cost of erect-
ing new bulldings, major alterations of exlsting structures,
and new and used machinery and eguipment installed during the
year, 0ll-well and gas-well operators and oil- and gas-fleld
contractors were also requested to report costs of drilling
and equipping olil wells, gas wells, and dry holes. These ex-
penditures, representing depreclable capital additions, are of ,‘
a different mnature from, although partly duplicated in, the
expenditures enumerated above; they are therefore presented
separately and are,not referred to by the term "reported prin-
¢ipal expenses,"

Wages and salaries.-— Figures for wages and salaries
represent total payments during the year to wage earners and
salaried employees, respectively. Operators were requested to
"include all salarles, wages, bonuses, commissions (and profits
when paid to employees) before deductions for Social Security,
insurance, dues, etc. If board or rent was furnished as part
compensation of employees, . 1ts valus should be included as
wages and salaries. Report net wages only; if the cost of
smithing, and of expleslves, fuses, lamp fuel, and similar..,.
supplies used in production or development work was charged to
employees and deducted from thelr wages, report the amount of
wages after such deductions."

Wages and sslaries, which are aggregates for the year, are
not similar in nature to figures for average numbers of wage
earners and numbers of Salaried employees, which\are measures
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of employment during specific pay-roll perilods. Accurate cal-
culation of average annual earnings cannot be made because of
the nature of the employment averages.

Supplies and materialsa.—Figures represent  the cost of
supplies and materials, including transportation costs, actu-
ally used or consumed during the year for productlon, develop~
ment, and maintenance rather than the cost of supplies and
materials purchased during the year. The term "supplies and
materials" refers to such items as explosives, fuses, lumber
and timbsr used for supports or repairs, track ties, rails,
tools or parts used ror maintenance and repalr of buildings
and equipment, iron and steel for blacksmithing, lubricating
olls, water for boilers and other purpeoses, containers for
products, and materials for mixing, blending, or reacting with
products, Explosives and similar supplies sold to employees
are Included,

Commodities purchased for resale in the condition in which
purchased (but not supplies sold to employees for use inh pro-
duction or development work) and items chargeable to capital-
asget accounts are not Included 1in supplies and materiasls.
Crude materials recovered and treated at the same operation
are, ol course, also excluded.

Fuel.~0Operators were asked to report the quantity and
cost, Inecluding transportation cost, of all fuels actually con-
sumed during the year for productlon, development, and main-
tenance of the operation, Fuels produced by an operation and
consumed at that operation are included, No distinction was
made between fuels used for heat and those consumed in the
operation of power equipment,

The cost of fuels covers all fuels consumed. Quantity lig-
ures, however, are shown separately for biltuminous coal, anthra-
cite, fuel oils, gasocline and kerosene, and natural gas; no
quantity figures were tabulated for other fuels.

Electric energy.—The cost and number of kilowatt-hours
of purchased electric energy represent all purchased electric
energy congumed during the year, whether to operats power
equipment, for light, or for heat. Electric energy gzenerated
by the reporting companlies 1s presented in two categories:
that consumed by the generating company and that sold to others.
The latter 1s treated as a product of the operation, and its
value is Included in the value of the operation's products, No
separate. cost data were obtained for the former; such costs
are duplicated in other cost statistics presented, principally
cost of fusl,

Contract work.-—Some classes of work, such as stripping
overburden, exploratory and test~hold drilling, drilling wells,
building, repairing, and dismantling derricks and rigs, sink-
ing shafts, tunneling, pumping, hauling, and shop work, are
Irequently done on a contract basis, Payments to concerns
engaged in such activities on a contract basis are included as
one of the expenses operators werse asked to report. Payments
reported by operators as wages or snlaries are not included,
nor are payments to "contract miners" (miners who.undertaks to
recover mineral products at a stipulated price per ton, yard,
carload, or other unit of measurement) and the men engaged by
them; such contract miners and thelr men are classed as wage
sarners and their compensation 1s Included in "Wages."

Although contract work is generally done by concerns that
are not engaged in producing minerals, such is not always the
case, A number of mineral-producing concerns reported recelpts
for work done for others; such receipts are included in the
value of the operatlon's products, The cost of contract work
as reported by one producer s therefore included in receipts
Tor contract work as reportsd by another in some casss.

Concerns engaged exclusively in operating mineral proper-
ties were regarded as operating concerns and wers requested.to
submit an oﬁerator's report rather than a contractor's report.

Cost of buildings, machinery, and equipment.-— Census
schedules requested information on the total cost during the
year for new bulldings, major alteratilons to old structures,
and new and used machinery installed, Operators were instructed
to "Report all ' permanent additions and major alterations
made on contract or by your own employees which were charged
during the year to capital-asset accounts and which are of the
type for which depreclation accounts are ordinarily maintained.
Exclude expenditures for replacements that are in the nature

L tract."

of maintenance. Excluds construction of company houses and
similar construction not used for mineral production or related
activities." All labor and installation coste are included;
the cost of land purchased is excluded,

Flgures cover only construction and installations during
the ysar. Thus, if work on new construction or major alter-
atlons was begun befora 1939 or was not completed by the end
of 1939, the operators were asked %to report only that part of
the cost that related to work actually dene in 1939,

Separate statistics were obtalned for bullding construc-
tion and for machlinery and squipment. Consdruction figures
cover new construction and major alterations of bulldings and
other structures, Machinery and equipment for these buildings
are excluded unless they represent integral parts of the build-
ings. The cost of old squipment and material used in this con-
struction is also excluded unless they were purchased Ifrom
others, Figures for machinery and equipment were Lurthar sub-
divided into new machinery and emuipment installed 1n 1939 and
installations of machinery and equipment yurchased in a "used”
condition, Both movable and fixed equipment are included, but
not equipment reported under cost of construction.

To gome extent duplication exists between costs of bulld-
ings, machinery, and equipment and other expenses reported,
particularly wages, salarles, cost of supplies and materials,
cnd payannts for contract work. For instance, the cost of con-
struction may duplicate wages and cost of supplies and materi-
als or cost of contract work, since installation of machinery
and equipment may have been done by employees on the mine pay
roll.

In the census of 1929 information was obtained on the cost
of machinery and equipment, but without a separation of new
and "used" equipment. The 1929 {igures exclude, whereas those
for 1839 include, installation costs.

Cost of drilling and equipping oil and gas wells.—
0il-well and gas-well operators and contractors rendering oil-
and gas-field services were asked to report costs of drilling
ard equipping o1l wells, gas wells, and dry holes (including
wells abandoned befors completion) completed in 1939, Costs of
wells completed in 1939 but begun in 1838 were to be included,
but not costs of wells begun in 1939 that were not yet complete
at the end of the year,

The inquiry called for the number of wells of each type
(011, gas, and dry) complsted during 1939 and the total foot-
age drilled for these wells. Four categoriss of costs were
specified on the sSchedule:other costs such as taxes and inter-
est on Investment were not to be reported. The Tour catego-
ries are cost of drilling, cost of casing, cost of equipment
for production, and cost of production derrick, The last three
together are designated "cost of well equipment" as distin-
guished from "cost of drilling."”

0ll-well and gas-well operators Wwere requested to raport
separately for wells'drilled by own company" and those "drilled
on contract." Some of the work done on wells "drilled by
own company," however, may have been done by contractors; con-
versely, the operators may have done some or all of the eouip-
ping and even some of the drilling of wells "drilled on con-
Operators were therefore askad to report, for oil,
gas, and dry wells drilled by themselves and on contract, the
"total amounta paid to (or due) contracters for drilling and/or
equipping wells" completed during 1839.

To a considerable extent the cost of drilling and eoqulip-
ping wells duplicates "reported princlpal expenses" and "cost
of buildings, machinery, and equipment during the year." The
cost of drilling includes cost of labor, supplies, water, fuel,
and power used in such operations as erecting and dismantling
drilling rig and derrick, drilling hole, running and cementing
casing, and hauling materials., Machinery and tool charges or
rentals are included, but not the value of materials salvaged -
after use. -The cost of well equipment includes costs of de-
livering and installing equipment chargeable to the wells and
necessary for production., The value of equipment salvaged was
to be deducted, but the cost of salvaging was to be included.
(See Appendix B in Volume II, reproduction of "Crude Petroleum
Schedule,” Form 100-M@-P, for detalled instructions to producers.)

Active and Inactive days.—Active days are those in
which an operation was engaged 1n production or development
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work. Days that mines or quarries are active are days during
which a mine ‘or quarry 1s actively engaged In producing or
preparing to produce ocrude mineral products; days that prep-
aration plants are active are days during which a plant is
engaging or preparing to engage 1in preparation activities.

Inactive days are those during which an operation is mot
engaged in production or development work and employs only
such wage esarners as watchmen, inspectors, repairmen,and other
maintenance men,

Man-ghifts worked.—The 1939 schedules sought informa-
tion on the total-, number of man-shirts worked by wage earners
at all mineral operaticns except crude petroleum, natural gas,
and natural gasoline (man-hour flgures were obtained from thess
operations, for which man-shift records are not usually kept),
A man-shift was defined as the work of one man during one
shift, although the - length of the shift may vary according to
the practice prevalling at the individual operation or depart-
ment: of the operation. Parts of shifts were recorded in terms
of equivalent full shifts.

Separate flgures are shown for man-shifts worked on active
days and on inactive days, Numbers of man-shifts worked on
active days were also broken down by departments, with separate
figures for mines and quarrles and for preparation plants, The
figures for mines  and quarries were in turn separated to pro-
vide Information for surface employees and for employees en-
gaged in mining or quarrying; for the latter class of employ-
ees, an additional distinction was made between those working
in underground mines and those working in open-cut mines and
quarries,

Man-shifts worked underground relate to wage earners en-
gaged in mining and development work, such as drilling, blast-
ing; loading, and hauling, whose dutles were confined wholly
or chiefly to underground activities, Open-cut and quarry wage
earners are thoge whose dutles were confined wholly or chiefly
to surface preduction activities, such as stripping overburden,
drilling eand blasting, loading, hauling, shifting track, and
dump+spreading,  "Surface” men are those at surface repair and
blacksmith shops, yards, hoist houses, tipples, power plants,
ste,: Flgures:for preparation plants cover wage earnsers whose
duties. are concerned wholly or chiefly with preparing the crude
product of the mines or quarries; wage earners at auxiliary
shops gerving preparation plants are Included. The break-downs
of man-shifts dliscussed above cannot be shown for all indus-
tries. for the nature of the productive processes of some indus-
tries:did not:permit classification of wage earners under each
of the general headings,

- Man=hours worked.—In addition to statistics on the num~-
ber -of man-shifts. .worked by wage earners, the 1939 schedules
also requested Information-on the.numbér:  of .man-hours worked
by wage earners, A man~hour was definsed "as the work of one
man-during one hour; The nature of the man-hour statistics is
gimflar to that of the man-shift statisties. For a-description
of-the-varlous categories of wage earners -for whom separate
rigured were:gbtained .see the discugsion under "Man-shifts/
worked, " :

Multiple-shift operation.—The reports for many of the
industries contain tables distributing operations.according to
the-number:of ~ghiftg::worked per day and: distributing active-
day man-shifts: according to whether they were -worked-during
the first, second, or third shift.

The:"flrat" shift for any individual operation is the shift
during ‘which the operation was active most days,.regardless ot
thesparticular. hours worked. . Thus.lf a .mine was active 100
days.during a ghift lasting from 8 a.m..to4 p.m. and 150 days
dupdig-a «shift lasting -from #4 p.m: te midnight, the latter
shift '1s-considered - the "first" and the  former the "second."
An-operation is classified ag a one-shift operatlon if nelther
its:mine «{or quarry) nor. . preparation: plant was -active more.
than: one shift per day.during any:part of the.year. If either
the,mine (orquarry) ‘or.prepéaration ‘plant.of an operation was
actlve: during two shifta. per day for any.part-ol the year and
neltier wag active during more:. than two shiPts oniany day-of
year; the operation.was: classed as a ytwo-ghift operatlon;
; Ave during three shifts;per. day ‘during any part of the
Year; -asia. three-shift opevations k. shift durings whichionly
suchimen as watehmen :and -maintenance men were employed 18 not
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‘ducing bituminous coal, crude petroleum,and natural gas, Parts

considered as a shift during which the operation was active;
man-shifts worked during such shifts, however, are classed as
actlve-day man-shifts 1f the operation was active on any other
shift during the day.
The numbers of active-day man-gshifts worked during the”
first, second, and third shifts are calculated rather than
reported frigures. Individual operations reported the number
of full days (parts of days were reduced to equivalent full
days) that each shift was active and the average number of
wage earners. employed on each shift durlng active days {for
bituminous~-coal and lignite operations, nwiber of men employed
on each shift during the normal pay-roll period ending nearest
October 14), These figures were reported (except for bitumi-
nous-coal and lignite operations) for each department for which
total man-shifts and man-hours worked by wage earners were
reported (see "Man-shifts worked"). The number of man-shifts
worked during the first shift was computed for each department
of each operation by multiplying the number of days that de-
partment was active during the first shift by the average num~
ber of wage ®oarners employed Iin that department during the
first shift on active days. The samé procedure was followsd to
compute the number of man-shifts worked during the second and
third shifrts. The departmental figures were then aggregated so
a8 to yleld separate totala for each shift for mines (or quar~
ries) and preparation plants. '
An additional computation was frequently necessary. Thé
sum of the computed numbers of man-shifts worked during the '
first, second, and third shirts did not generally coincide with
the reported total number of active-day man-shifts, Accord~
ingly, the computed man-shift figures were adjusted so that
their sum would equal the reported total number of active-day-
man-ghifts. This adjustment was ugually small; the method of
adJustment was such a8 to have no effect on the proportion of
man-shifts worked on each shift as indicated by the originally .
calculated figures.
Days active during year.—-’l‘he number of days mines or
quarries were active for production or development work during
each month was requested for all operations except those pro-

of days wers counted as full days. The sum of the 12 monthly
figures reported for each operation indicates the total number
of days in the year during which the mine ¢r quarry was active,'
These sums do not take into account preparation-plent ac=
tivity (except for natural-gasoline plants and preparation
plants .reported ' separately) and make no distinction between
days during which the operation was active for several shifts-
or only for & portion  of a shift. The figures were used to.
classify operations according to class intervals of number of
days active; summaries are presented for most industries for:
operations falling into the* various class intervala.
In order to derive over-all measurgs of days actlve, the
average number of equivalent full days operations were active
was computed for industriles for which appropriate data were
avallable. The avérage for each Iindustry 1is essentially a-
weighted average of the number of full days each department of:
each operation was active during each shift, with wage-earner:
employment as the welghting factor, The total number of man=:
shifts worked by wage earners on active days wag divided by
the sum of the average number of wage earners employed during:
active days in each shift at each :department of each operation
in. the industry** to yleld the "average number of ‘equivalent:
full days operations’' were active.". For some industries sepa-
rate computatlons wers made for mines or qu&rries and for prep~
aration plants.
Average hourly earning of wage earners.-- Figures ror
average hourly earnings of wage earners were computed by dilvid-:
ing wages by the total numbers of man-hours worked by wage:
earners regardless of o¢cupstional-differences, overtime work;
prevailing reglonal rates:of pay, or other ractors -affecting
the hourly wage rates of lndividual wage earners, Thus averag
hourly-earnings-should not. be -considered as representing even:
approximately hourly wage rates, which:vary with such factors
as gpecific occupations, degrees. of skill and experience, local
labor~-market situattions, -and prevalence. of overtime rates. :

128ane a5 "Average nmbar ol‘ wige earners on autive days (excluding “shit<dewn
periods) M
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Hours worked per shift,—The average number of hours
worked per shift in any industry is an average of the prevail-
ing length of shirt worked at the various departmsnts of the
various operations comprising the industry. It representa the
aversge number of hours worked per wege earner per shift, and
was computed by dividing the total number of man-hours worked
by wage earners on active and inactive days by the total num-
ber of man-shifts worked by wage earners on active and insc-
tlve days,.

Hours worked per week.—The number of hours in the full-
time workweek of wage earners, exclusive of overtime, was
requested of operators. If the lemgth of the standard work-
week changed during the year, the workweek prevailing for most
of the year was to be reported., Most mining enterprises came
under the provisions of the Falr Labor Standards Act, which
set the maximum standard workweek at 44 hours for the first 10
months of 1938.

In many industries operators reported separate figures for
wage earners working underground, in open cuts or quarries,
and, for some industries, in preparation plants. In such cases
the rigure reported for the department at which most man-hours
were worked was saelected as representing the operation, The
figures were used to classify the respactive operations accord-
ing to class intervals of prevailing full-time workwesk. Sum-
maries are presented for most industries for operations falling
into the various class Intervals.

Qutput per man.--Ratios of output per man-shift and per
man-hour worked by wage earners were prepared for many of the
mineral industries. The varied nature of the production sta-
tisties and lack of homogenelty of products of industriles or
even of individual operations created numerous problems and
required special handling for the several industries.

For industries whose products were fairly homogeneous, the
ratios were computed by dividing +the aggregate output by man~-
shifts or man-hours worked. The complex ores mined and treated
by the nonferrous-metals industries, however, made this pro-
cedure undesirable. Copper ores, for instance, contalin con-
siderable and varying quantities of gold, silver, lead, and
zine, and the output of copper ores and concentrates divided
by the number of man-shifts or man-hours worked would have
* limited significance. as a measure of <valuable products pro-

duced per man-shift or psr man~hour. For these Iindustries
geparate ratios were computed for mining Ilabor requirements
per ton of ore mined, preparation-plant labor requirements per
ton of ore and tailings treated, and value of all products per
man-hour worked st mines and mills, Thus statistics on physi-
" cal output per unit of labor could not be preasented for gach
indugtry in identical terms. ;

Figures for output per man~-hour were also computed for
individual operations, and the operations in some industries
were classified according to class intervals of output per man-
hour; summaries are presented for operations grouped according
to these intervals,

Aggregate horsepower rating of power equipment.--The
aggregate horsgepower rating of power aquipmant represents the
horsepowsr rating of prime movers and of electric motora driven
by purchased electricity. Information was also obtained on the
horsepower rating of electric motors driven by electricity
generated by the reporting company, but this horsepower rating
1s not included in the aggregate figures because 1t 18 approx-
imately duplicated in the horsepower rating of the prime movers
that drive generators.

Equipment temporarily 1dle because in need of repalirs was
included. Motor-generator sets and rotary converters, whose
prinecipal function 18 the transformation of electric energy,
were not reported.' Operators wera asked not to report trucks
used for haullng products to consumers-and locomotives owned
by railroads. Rented or borrowed equipment, however, was
reported, .

Horsepowser figures are 1in terms of horsepower ratings,
which In many cases are indicated by the manufacturers of the
equipment on name -plates. All figures for power equlpment
relate to equipment in use or avallable for use on.January 1,
1940, and therefors do not include equipment used for & por-
tion of 1939 and sold or junked during the year,

536910 O ~ 44 ~ 2

The censug schedule for 1929 instructed operators to “give
rigures as of the end of the period covered by this report."
Thus the frigures for 1928 may include gome equipment:' reported
by operationa that discontinued business before the end of
1929, The 1919 schedules did not specify the date as of which
the number of units and horsepower rating of power equipment
was to be reported,

Stationary and mobile power equipment.-—Except for
oil- and gas-field operations, unita of power equipment and
their horsepower ratings were classified according to whether
they were for use for driving stationary or moblle equipment.
"'Stationary equipment" refers to statienary or fixed installa-
tions such as generators, compressors, ventilating fans, crush-
ing and screening equipment, “mother" conveyors, etc. "Mobile
equipment® refers to mobile or portable equipment such as
power shovels, draglines, locomotives, cutting machines, trac-
tors, trucks, ete.

Prime movers.-—Prime movers include steam engines and
turbines, internal-combustion engines, water wheels amd tur-
bines, and any other equipment that may have been avallable
for producing mechenical power from such sources as fuel (uti-
lizing heat energy) and water power, but not from electric
energy, Prime movers, iIn addition to being classitied accord-
ing to whether they were driving stationary or mobile equip-
ment, were also classified according to whether or not they
were for driving generators, Separate figures were also Ob-
tained for prime movers ordinarily idle but held for emergency
or stand-by equipment. Although these figures are shown sepa-
rately, they are also included in the figures for prime .movers
"Driving generators" and "Not driwing generators."

The 1939 schedules requested operators to repoért the brake
horsepower of gasoline engines. The schedules for earlier
years did not make this specification, and it 1z quite possible -
that the horsspower rating of trucks and tractors used for
hauling in or about the operations was reported, in some in-
stances, in terms of 8.A.E. or N,A.C.C. horsepower ratings,
which may be conaiderably less than the rated brake horsepower,
It 18 also likely that the 1939 statistics are more complete
than those for earlier years becauge of the apparent tendency
of operators not to report engines or motors for driving mo-
bile equipment and the greater opportunity in the case of the
1839 schedules for discovering and correcting such omissions
(see "Reliability of statistics," subsection entitled "Power
equipment" ), :

Electric motors.~Two classes of electric motors were
distingulshed—those driven by purchased electricity and those
driven by electricity generated by the reporting company., The
horsepower rating of the latter class is approximately dupli-
cated in the horsgepower of prime movers driving generators,

and has therefore been excluded from the aggregate horsepower

rating of all power equipment.

_ In some industries, particularly those produclng stone, &
number of electric motars were driven.by electricity generated
at nearby manufacturing establishments of the reporting com-
panies. In the 1939 census Such motors were classified as
electric motors driven by energy generated by reporting com-
panies; this was done in order to avoid duplicating the horse-
porer rating of prime movers driving generators ag reported in
the Census of Manufactures, For 1929 such elsbiric motors were
clasaifisd as driven by purchased energy.

Power loading machines.--Operators were requested to
report, in eddition to the number of units and horsepower rat-
ing of all power equipment, the number of units of each type
of power lomding machine classified by kind of powar used and,
for some types, by dipper -or bucket capacity, by horsepower
rating of :scraper holsts, or by working helght required. The
numbers of units reported represent .units {n use or avallable
for use on January 1, 1940. All power loading machlnes, whether
stationary or moblle, wers reported. Emergency, stand-by, and
idle equipment {including equipment temporarily 1dle because
in need of repairs) was included. Only junked equipment was
excluded. N

In general, the inquiry on the various schedules was adapt-
ed to the practices of the particular industry. Operators
that rad machines of a type not enumerated on the scheduls
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woere asked to specify the type in order to permit proper
clasgsification.

DUPLICATION OF STATISTICS OF CENSUS OF MANUFACTURES

The difficulty of determining a clear line of demarcation
betwesn minersl producticn and menufacturing and the desire of
the Census of Manufactures to maintain comparability with its
statistica for earlier yeara have resulted in some overlapping
in the statlstics. for the mineral industries and the manufac-
turing industries,. Such duplication ex1sts mainly between
mineral industries producing nonmetallic minerals other than
fuel and manufacturing industries producing menufactured arti-
cles from these minerals. The mineral industries particularly
congerned in this duplication are the clay and stone indus-
tries, although others such as "Feldspar," "Fluorspar," "Gyp-
sum, ™ and "Natural sodium compounds® are also inwlved. Some
of the statistics <for contractors shooting o1l and gas wells
are also included in figures of the (Census of Manuracturas,

The practice of the Census of Manufactures for most indus-
tries 18 to treat.as & single manufacturing "establishment”
all activitles carried on within the same county by a single
operating unit whose .chief actlvity 1s manufacturing. The
manufacture of  cement and lime . is frequently conducted at or
near:the limestone quarry and the pit: from which the clay
entering into - cement 18 -recovered. In such c¢ases limestone
quaerriea and clay pits operated in conjJunction with cement or
1lime plants are covered in statistics of the Census of Manu-
factures, as well  as in statistice of the Census of Mineral
‘Industries, The .same gltuation' exists in the case of common
clay and-shale pits or mines, for the manufacture of heavy-clay
producta usually-occurs in the vicinity of the clay pits oper-
ated: in-conjunction ‘with the plants and supplying the basic
raw materials used by the plants.

The -duplication . discussad above for the stone and clay
industries does not exist 1n the case of 1919, census statis-
tics,«For-that year statistice for limestone quarries and clay
pits.operated in gonjunction with plants manufacturing cement,
lime; . brick:and tile, and pottery wers included only in the
Census- of  Manufactures, For 1928 . this type of duplication
oxists only for limestone quarries operated - together with
cement or- lime plants; the 1629 census of mineral industries
did not cover "the mining of clay and the manufdacture of clay
products at the same locallty when carried on in the same
establishment,"*®

A& number. of manufacturing plants engage in producing pol~
1shed or dressed dimension stone; their raw materials-—rough
dimension ‘blocks or slabs--are ofyen obtained from quarries
operated ‘in conjunction with the dressing and polishing plants.
Somestatistics for such. stone-dressing and polishing plants
are included in the figures of the census of mineral indus-
tries for 1929 and earlier years., For 1939,
dressing (except for a small amount of rough dimension-stone
trifming) and polishing have been excluded from statistics of
the Census of Mineral Industries although statistics for some
dimensionfstone quarries have been included in the 1939 statis-
tica of the Census of Manufactures,

'A These differences in the practices followed for the vari-
ous census years reflect increased effort In the successive
mineral-industries censuses to cover all mineral-production
activities 1in the country and, conversely, to exclude manu-
facturing activities.

The extent to which the statistics published by the. 1839
Census. of - Manufactures duplicate those of the 1939 Census of
Mineral Industries is indicated for each mineral industry in
table 30 of the General Summary in Volume I. Caution should
be exercised in combining value atatistics ot the two censuses,
whether %o .eliminate duplication or for other purposes
products of ‘one 1ndustry may. ba raw materials of a.nother
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however, stone -
' n "8ti11 some fundamental Aifferences.

- those ofi-the

products of the mineral industries, in general, enter into the
products of manufacturing industries. As a result the value
of manufactured articles 1includes the cost of mineral and
other commodities entering into their production.

DIFFERENCES BETWEEN CENSUS AND BUREAU OF
MINES STATISTICS

The United States Bureau of Mines compiles annual statis-
tics on quantities and values of mineral commodities, The
decennial censuses of mineral industries obtain statistical
information covering a great variety of items, including quan-
tity and value of mineral production. There are, however, dif-
ferences in megnitude and nature of quantity and value figures
published by the two bureaus,**

These differences =atem largely from differing objectives
and methods in the collection and compilation of statistics,
although naturally some differences occur as a result of the
fact that operators do not always report Ildentical figures to
the two bureaus even when the schedules call for Informtion
of an identical nature.

One of the statistical obJectives In the compilation of
census data is to present comparable figures for production,
employment, time worked, expenses, power equipment, etc. Thus
quantity and value figures for a particular mineral produced
by a particular industry do not necessarily represent the total
production during the year of = that particular mineral; many
operations are engaged to some extent in producing minerals
other than that of chief value, elther as Joint products,
secondary products, or byproducts. A considerable quantity of
molybdenum, for instance, 1s contained In some ores mined
chiefly for their copper content. . The total value of products
of the copper-ore industry includes the value of this molybde-~
num but excludes the value of copper contained in ores and
concentrates of operations engaged principally in producing
materials valued chlefly for their content of some metal other
than copper. This value of products of the copper-ore indus-
try is directly comparable with other census statistics, but

, 1t does not cover all ores and concentrates produced in 1939
that were valued chiefly for their copper content.

The statistics of the Bureau of Mines, however, are not
related to industry classifications. Quantities and values for
a particular mineral, regardless of where that mineral was
produced, are shown by the Bureau of Mines. BSuch flgures are
not always clogely related tto statistics presented 1In the
indwstry reports of the Bureau of the Census.

The general summary presented In Volume I covers all min-
eral industries and includes a table showing the quantity and
value of the production  1in 1939 of individual minerals, re-
gardless of the Industry in which produced. Although statis-
tics of the Bureau of Mines are more closely related to these
tigures than to figures for Individual industries, there ars
Census figures refer to
actual production during the year, whereas the Bureau of Mines
sometimes reports marketed production, sales, or shlpments
during the year, which are Influenced by changes in producers'
stocks and include materials marketed, sold, or shipped by
operations that had no production during the year. The Bureau
of Mines frigures alsc sometimes . include statistics for small
operations not included 1n:the censusj-this factor, however,
1s usually unimportant.

One of the major reasons for some of the differences be-
twean the figures ol the twop- bureaus is that census statistics

| are based-on reports submltted by producers whereas the Bureau

of Mines :sometimes obtains:information from. purchasers, trans-

| portation companies, or other sources.

Avcomparison of census statistics on mineral .products with
Bureau o¢f Mines -1s presented Iin table 10 of the
General Summary in Volume I.

14mhae statdstics of the Bureau-of Mines are based on commodity classifications;
For digcussion of -such clasaifications sea "Industry and commedity classificationan
undar "Yndustry Classificationa.n

i
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