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LEAD.

By C. E. SIEBENTHRAL.

SUMMARY.

f The following tabular statemont gives the g
ng domestic production and consumption o
es compiled by the United States Geologica

Summary of statistics of refined lead, 1917-18, 1

PRODUCTION.
nestic desllverizod lead
tiosoftlend...........
tlo desilverizod soft lea

go desilverlzed lead

F' Total refined primary o lead...
htimoniatlead..................

CONSUMPTION.b

arent consumption of primory lead, stocks disregardod......coevuens.

i Primary lead,” which is prodiiced directly from ore, 15 hero disting
flilch 18 obtalned by refining skimmings, drossos, and old motals. The
non p. 44, Wherever in this report tho word ‘‘lead ™ Is used withou

method of calculating consumption sco p. 869,

fThe output of refined lead in the United State
£1918 was 539,905 short tons, valued at $76,66
Beo of pig lead in New York, compared with

%$94,333,000 in 1917—a loss in quantity of 8
Ent, and a loss in value of 317,666,000, or nearly

INTRODUCTION.

An estimate of the production of refined lead
tts received from every lead smelter. in oper

he United States Geological Survey on Ja
jtimate included the actual production for the
§11918 and estimates for the remainder of the
fures for the production and consumption of
id for the imports and exports of lead in ore ai
jthe preliminary report on the mineral resc
gites in 1918, published August 7, 1919, Th
s, in addition to the statistics given in th
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tables and curves showing production, value, consumption, imports,
exports, and prices for a_period of years, and embodies certain his-
torical notes on the reaction of the lead industry to the war.

Tho statistics of production of lead in this country in 1918 have
been compiled by the Geological Survey from confidential roports
submitted by each leud-smelting company 1n operation during the

car. 'The' statistics of the recovery of sccondary lead wero also
collected by the Geological Survey. The statistics of domestic con-
sumption of refined lcm% arc takenin part from therefinery returns and
in part from thoe records of the Bureau of ¥oreign and Domestic Com-
morce, of the Department of Commerce, and tho stalistics of foreign
production are compiled from the sources indicated in connection
with the tables here presented.

PRODUCTION.
QUANTITY AND VALUE.

The refined lead produced in the United States from 1720 to 1914 3

from domestic orcs and from foreign ores and baso bullion and its
value at the avnrng(M)r'\ce in New York are shown in a table in the -
chapter on lead in Mineral Resources for 1914.

later than 1905 are shown in the table below.

Production, price per pound, and value of refined lead in the United States, 1720-1918. 1}
I'rice
From do- From
Daesilver- . Fromn per
Year. lzed  |Soft lead.c 1;“?: hro- “m\“f OTeS) gyrelm h’,"“‘_g" pound Vale,
lond.a, b duction.b | and haso ores, Wm0 [0 New
T Hultlon.b hulllon, [y or g
Short tons.| Short tons.| Short tons.| Short tons.|Short tuns.|Short tuns. ]
1720-1905....... 5,251,070 | 2,081,836 | 7,332,015 | 6,032,383 1,300,532 [eeve.n.s $634, 403,000 §
1906... -1 313,880 90,860 | '404,748 | 336,200 [ 28,803 | " 39,743 | $0.057 40,141,000 4
1907. 313, 588 99, 801 413,380 | 352,381 24,041 36,967 .0 43,819,000 '}
1008. 295, 552 101,012 | 390,564 | 311,600 11,509 13,389 042 33,311,000 -
1909. 320,751 | 117,168 | 446, 352,839 | 21,754 | 72,310 | .043 38,434,000 §
1910. 393,054 | 141,318 | 470,272 | 375,402 | 18,085 ( 76,805 .044 41,384,000 -4
1911 331,032 155, 947 486,970 301,905 10,704 4,220 .045 3, 828, 000
1012, 139, 0460 141, 248 A%, A4 302, 517 11,572 70,805 04k 43,230,000
1013. 3 oes | 130807 | 402,400 | 41,878 | 13,220 | 37,859 | 044 40, 606,000 J
1914 383, 0! 158,219 | 542,122 512,794 , 839 1,680 | 039 , 288, 000 3
1915 383,594 | 101,461 | 550,055 | 507,026 9,681 | 33,448 .047 51,705, 000
1918 403,619 | 167,515 [ 571,134 [ 552,228 0,085 | 12,821 069 78, 817,000
1917 422,266 184, 503 010,760 548, 450 15,872 46,447 088 105,052, 000
1918, 420,732 210,463 | 640,195 539, 905 15,334 | 84,056 071 , 908,
9,562,195 | 3,047,208 13,800, 403 11,617,664 2,101,730 |........ 1,334,084, 000

@ Desilverized soft lead s included; for quantity see pngo 842,
b Antimonial lead is excluded; for quantity see page 943.

¢ Destlverized soft lead Is excluded.

d For 1917 and 1918, average sales price,

Details for years | i

LEAD.

PRODUCTION BY MON

The -collection of statistics of th
) b ’ e prod
intervals during the period of articipgtim
the war gives the data for the lollowing ta

IY/inerI primary lead produced in the United States, 19

Month.

Jonuary....
Februnry.
Xﬂrlclh.

pril...
M

In the table given above all seco '
In the following table, which show;1 dtlllll;sy‘
antimonial lead, and bullion of domestic ai
quantity at smelters and refineries and i
lead produced at smeltors treating ore is n
therefore, are not comparable with those Biv
The table below shows the narrow margin
and the larger quantities of lead and bull
_{reight congestion in the early part of the

- lead given as stocks wero of course not fr

commitment or under allotment.

, Lead, antimonial lead, and bullion produced and in sic

tons.

Production during month.
Domeg-t Dom'
tic re- [Foreign| Anti- 9S4 For
fined, | reflned.| monial.f 8 bUl- [pyj
44,721 | 4,240 1,483 | 20,270
40,415 | 5,85 1,000 | 26763 4
43,618) 7,222 2,770 | 26,145 | 4,
40,473 | 0,022 3,305 27,100 2,
47,763 | 8,202 [ 1,746 | 29]400 | &'
47,929 [ 9,107 | 1,346 { 247984 | &,
48,450 | 8,938 485 | 26,098 | 5,
47,896 | 8,101 | 2,428 | 25,250 | 6.
7,239 | 8,327 1,128| 23)370 | 4
63,193 | 8900 2,182 24,433 | 3.
,200 | 8,748 1 1,050 | 23,853 | 4,
,704 | 9,770 | 1,888 | 24,058 | 5,
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LEAD.
Lead, antimonial lead, and bullion produced and in stock, in 1918, by months, in short
tons—Continued. » HBeRGSBRBEREG s
—_ I £ i) & 8 § h
Stocks ot rofineries al end of month. Lead in transit at end of month, —_
S U — [P P e e " 3 .gg 3%"‘" ; ;
Month. | pomas- Rolinad Domos-| ﬁ::ga:: Domes 3, | Domes-| 1 2 <odgE e i‘."’:%g‘ .5" : g' : g.:g%dw‘g" E
m . Foroign mot. sep- Anti- e bul- Foroign el Iny lie o l-nranH Llulnli- Forelgn .‘ - - & : Hal E
od. rofnedfoparad. moniol{ "o bullion.| prod- | finod. retined 7y o T bullion. . — : .
: | ets: o | BFHRBERE BHRFR9R | 27w ikegnazels(;
..... i — e e g| 9 egg 4 oavd wiig ealegheib |
330 12,25 = . :
3,000 9,807 o | BESEHES 8835275 | 8= -3857383n
2,045 7,330 - P S S i A A e S SEL SEE
2,813 R.009 < g g s e & & g
1,720 0,058 S = &
ugost. ...t , g = : <
Lor . 7 4,087 > Al &
g i o B ¥ 9
November. . 1,002 4,549 8 N *3
Decembar .. 4,513 6,198 e T -
@ . ter 4
- T g |8 ; 5 g
PRODUCTION BY STATES. 3 S . : gl
. > Wttt Ay _‘ ‘ -
. The production of refined lead can with difficulty be apportioned Y EL §5§§_§ 853G (F 3§ 3gaagss|al;
according to sources of orc, owing to the fact that lcad refiners treat =7 - A L R B
Eroducts already smelted, whose origin may, as in custom refining, X —— . I P =
e unknown to them, because the identity of the ore is preserved S || PE°2388 8 838§ mg~w 5g5nsvy/gls
only as far as the smolter. Accordingly, the following table is com- ol e G gy ligeid S g hpr e thed
piled, so far as possible, from smelter figures. It !nqludes.”{;i% lead” K : I : §
reported by all known smelters running on Mississippi Valley or S la| B¥ K358 :3339% g g i~ 8amg2zg|z:
southern lead ores and ‘work lead” produced at all other lead 3 (% g o gew i Sl og E=A A
smelters in this country. The greater Fart of the product reported 3 A : gll"
l)gl smelters operated in conjunction with refinerics 1s stated in terms S BEIEZER2B (8ER i ¥3 5asale
of refined lead. A like part of the antimonial lead is thus elimi- 2|8 % Tgg wihed 3 25;.5 e
nated from the “work lead” produced and appears only in the 8 - e i P 8 I
figures of production of antimonial lead. ) 3 ‘aen wanansslal
In addition to the domestic Jead ores smelted in this country, small f:i g NGRHESR|E)
quantities of domestic lead ore have been exported to smelters in -z = ig)
Canada. In 1912 soft lead amounting to 63 tons was smelted from: S ’
Wisconsin ores at Canadian smelters, and in 1913 soft lead amount- 318 8 %
ing to 37 tons from Wisconsin ores and dosilverized lead amounting } g gJ
to 98 tons from Idaho and Washington ores were smelted at Cana- ~
dian smelters. The desilverized lead smelted in Canade from Wash- 3 §
ington ores umpuntcd to 31 tons in 1914, to 137 tons in 1915, and > : :
to 2,001 tons in 1916. In 1917 silver-lead ores from Idaho and g : E
Montana smelted in Canada produced 4,570 tons of lcad. Ores &
from Washington yielded 1,388 tons of lead at Canadian smelters in : :
1918, s| i ;
S . :
5 : :
8 : H
3 : ;
al i :
i Phid i f%s’ E
8 igal 5O
g1 JHE
;gg g ) sgﬁ?ig
54537 E gaggg
§Y¥IOSRASMMERZZZZ
3 .
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SOFT LEAD.

The lead ores of tho Mississg‘ppi Yull(ley are nlf‘rlos;_t'; flm% 1;§'om silver
rodueed from them is known as ‘“soft lead.
ang ]til;glleelr:e?urore of this kind is also mined in Washington and oth(zr
Western States, but this ore has heen %\enernlly smelted by p]}s)m s
treating argentiferouslead ore, and thus theresulting lead has not V\;‘%ﬂ
distinguished from the desilverized product of those plants. “’ l1 h
two exceptions, the smelters running exclusively on these soft- ?;?1
ores do not desilverize their product. Their output 1s showri in the
column hended ¢“Soft Jead’” in the table on page 938, giving ‘t]\o pr{(;—
duction of refined lead for 1720-1918. However, considerable sio i
lead ore has been annually smelted and some Y_urchnse_d soft pig ?;t}u
has been desilverized by the silver-lead smelters. Since 1'")041 _1tc
St. Louis Smelting & Refining Co. has regularly desilverized 1ts
roduct. C 1 ed de 7in
les, and a part of its product has since been desilverized. 18
dg,;ibl\:.z’rized sortzt lead, forp the years prior to 1906, has notl, been
recorded separately from the lend produced from sﬂvcr—lcﬁ( ‘?rcs,
though the lead content of the soft-lead ores so smelted and desilver-
ized has been recorded since 1894. Since 1906 the quantity of soft
lead produced by each State has heen recorded, as shown in part in
the preceding table. 1In thefollowing table the undesilverized output
of tlxe soft-lend smelters is given in the first column and the rgﬁnﬁd
load output from soft-lcnd ores smelted and desilverized isgivenin & 3
second column. The figures do not give the total quantity of lea
recovered from soft-lead ores, for the lead recovered in the form }?f
pigments, which are made principally from soft-lead ores, should be
taien into account. The lead content of pigments smelted directly
from orein 1918 is given in the fourth column, and the totnl} outpuli
of soft lead in the {ifth column. The percentage which the tota
roduction of soft lend makes of the total domestic production of
ead, composed of refined domestic lead plus lead in plgment,s‘s1 nrll)d
lead in antimonial lead, is shown in the last column. As wi ll e
noted, the percentage ranges from 37 to nen.rl? 50 in the period und e?
roview. A liftlo forcign lead is incorporated in the lead conten lilo
the leaded zinc pigment, but as it is difficult to determine just what
quantity is involved it has been disregarded.

Soft lead produced in the United States, 1907-1918, in short tons.

Soft pig load. W Soft lead
Soft.1oad otal | POreent-
v : ‘n-,’covc'rcd Tv.olmld domestic at%‘: aoll
. ! n pig- | soft Joad.
oo - ] Undesil-} Desilver- ’IS%L,: me‘:ﬂ}s, loads | g 0801
verized. ized. pig lead. Tead.
99, 801 29,829 { 129,630 6,574 | 136,204 { 305,508 37
101,012 | 20,809 | 130,881 7,377 | 138,258 | 326,857
117,158 | 32,532 | 149,600 7,292 | 156,982 | 367,303
141'318 | 27,952 | 169,270 7,603 | 176,873 | 391,543
155,947 | 45,067 | 191,614 7,678 | 199,292 | 407,767
141,218 | 20,780 1 171,087 | 10,323 | 181,300 ( 410,159
131,867 ( 29,433 | 161,300 | 10,908 | 172,208 | 435,343
158,219 | 43,500 | 201,725 | 11,914 | 213,039 | 537,676
161,461 | 44,001 | 205462 | 12,782 218,244 | 536,312
167,515 | 68,244 | 235,750 | 13,252 249,011 | 580,225
186,503 | 56,268 | 244,771 12,870 257,641 574,338 &
210,463 | 47,418 | 257,881 | 13,003 | 270,874 | 562,218

In 1915 the St. Joseph Lead Co. installed desilverizing -

sn=ssreentd

LEAD.

ANTIMONIAL LEAD.

The production of by-product antimonial lead from
lead ores derived from aﬁ sources, as reported by all 1
oporating in' this country, is shown for the period 1871-
years being estimeted from the output of desilverized lo
n the chzﬁter on lead in Mineral {)(esources, 1914, T
later yonrs arc given in the table below. Since 1909 pr
been asked to distinguish botween the by-product an
derived from ore and bullion of foreign origin and that f
ores. Innsmuch as the nntimonisf skimmings are w
batches, tho output of antimonial lead in any one year
essarily correspond strictly to the bullion refined duris
hence thooutput of antimonial lead is distributed as betw
and forcign in proportion to the lead refined from dome:
foreign bullion during the year. Tho total antimonial 1
during tho period 1907-1918 was equal to 5.13 per cen
lead refined from domestic and foreign bullion during

By-product antimonial lead produced in the United States, 190

Antimonfal lead.
Total
load V'oreent. Tolal.
rofined | age of by -
Year from product | From From
. haso anti- |domeostic| foreign Antir
hullfon { monial ore ore Quan- counf
(short lead. short (short tity
tons). ns). | tons). (tghoﬂ, Value.
- | tons), Bhort
tons.
283,750 3.5 7,780 2,130 1 '9,810 | $1,322,985 | 1,661
265,68 [ . 5.1 9,274 4,355 13,620 [ 1,284,771 | 2,440
297, 219 13 8,880 ,007 | 12,806 | 1,231,019 | 2,360
301, 002 4.7 10, 140 3,929 | 14,069 | 1,338,090 2,229
205, 365 4.8 9,636 4,442 | 14,078 | 1,380,556 | 2,254
, 857 4.4 8,549 ,008 | 13,552 | 1,311,348 | 1,049
301,160 5.5 14,807 1,008 | 18,605 | 1,501,854 | 2,508
340, 307 1.0 15, 473 1,192 116,667 | 1,672,167 | 2,603
344, 503 6.7 19,371 ,853 | 23,224 | 3;665,736 | 3,425
5, 375 ‘7.2 17,246 6,702 | 24,038 | 4,483,582 | 3,498
365,098 5.1 15,279 3,367 | 18,646 | 3,781,560 | 2,759
82, 4.9 19,777 7,763 { 18,570 | 2,826,350 | 2,568
Averago..:......“.. L N P! A AR N l ........

Details of the production and consumption of anti

B United States arc given in the chaptor on antimon;
B Resources, 1918.

LEAD PIGMENTS.
PIGMENTS SMELTED DIRECTLY FROM ORE.

In addition to leaded zinc oxide and zinc-lead oxid

f noted more particularly in connection with the produc
§ pigments, two other lead pigments are made direct
e namely, sublimed white lead and sublimed blue lead
L white lead consists of lead sulphate 75 per cent, lead .
g cent, and zinc oxide 5 per cent.
sulph

Sublimed blue lead co:
ate 50 to 53 per cent, lead oxide 41 to 38 per cen

.
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I)ro ortions of lead sulphide, lead sulphite, and zinc oxide. Zinc-
e

ad oxide contains from 46 to 50 per cent of lead sulphate, from 52 '-" ¥

to 46 per cent of zinc oxide, and a small quantity of zinc sulphate.
No zinc-lead oxide is made at present. Leaded zinc oxide may vary
from 4 to 20 per cont in lead sulphato, the remainder heing zine
oxide, with a small portion of zinc sulphate.

The lead content of pigments smelted dircotly from ore is given in

the fourth column of the table on page 942. As there are but two pro-
ducers of sublimed lead or basic lead sulphate, the output may not
be revealed. The produotion of leaded zinc oxide is given in the
chapter on zinc.

PIGMENTS MANUFACTURED FROM PI1G LEAD.

Manufactured lead pigments sold in 1917-18.

1917 1918
Pigment. Quantity Average | Quantity Averago
(shorl Value. priec (short Valuo. prico
toos). perton. | tons). per ton.
Basic carbonatle whito lead: )
s | K7,331 [$17,608, 067 | $201.03 K2,709 {317,224, 480 $208.03
Dry........ o oemmsy | 40020864 | 176.57 | 20,089 | 3,542,368 176.33 |
Rod lead....... ; .
Orango minorai. .. 25,478 | 5,523,018 216,78 30,000} 5,928,597 197.17 k.
Litharge 44,102 | A,611,074 | 195.25| 48,874 | 8,825,724 180. 58
184,780 | 36,663,823 |.......... 181,831 | 35,521,189 {..........

SECONDARY LEAD.

Secondary lead is obtained mainly from skimmings, drosses, old
metal, and alloys, such as babbitt, solder, and type metal. The

recovery of lead by refining these materials constitutes an integral

part of the lead industry. This business is carried on mostly at
small refineries scattered over the United States, but the large
smelters and refinerics working primary lead frequently find it
advantageous to incorporate material from secondary sources. The
roduct of such secongury refineries is of two classes—pig lead and
cad in alloys.
form of pig lead and alloyed at the refinery, or it may have heen

refined as an alloy, being brought to the desived composition by the | :

addition of the requisite metal.

Secondary lead recovered in the United States, 1909-1918, in short tons.

Totalre-
Year. I’ig lead. Lead in covered
alloys. lead.

ﬂg

sssssessae

s

=Y T

N Y-
£E
825

838

The lead in alloys may have been recovered in the !

LEAD.

MINE PRODUCTION.

. The preceding tables give tho quantit of
mg.ang _refining operaéons eith(}ar as rgebal}ieca(}e?go
antimonial lend, or as lead in pigments. The three
?how the source or derivation of the domestic lead t}
by smeltingdand reﬁnmi operations. 'The origin of t
more accurately shown by the mines reports, because
sarily treat mixtures of ores, sometimes lon after
received, so that the actual output of metallic lead
spond at all closely to the product of the mines for
The data for these tables are taken from the chapters
coi)ner, leudhand zinc in the Eastern, Central, and W
t should he understood that strict compari'sdns bet;
are not possible, hecause the form of statement is n
lead heing stated as recovered lead in some States, |
others, and as partly one and partly the other in sti
It is hoped that this practice, which is largely necessi
:Ill?:rt‘,zsl’l can be soon abandoned in favor of stating the le

MINE PRODUCTION, 1967—1918.

The following table gives the output of lead si
year in which there were mines repoxl')ts for all iie:ér-lcg
Missouri holds first rank in mine production of leag 1
Eenod, with Idaho in second and Utah in third pl

eld fourth place until 1918 when Oklahomsa went igt

147566°—» r1918—pr, 1—-60
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1916

3

1915

361,641 l 622,97

1914

1913

1912

1911

1910

1909

T
3,694

Mine production of lead by States, 1907-1918, in short tons.

1908

1907

575 |
4,138

H
> ey 800
36 | 295 157,365 | 500,18 522,897
[ 375,013 336_.{0-11 308,006 | 95,313 | 441,160 | 457,365 | 300, :

State.

.‘:‘i LA ' 4 .
Fiigidd i

FE-Rt~-1 29 .
B0 .)0 2 gk 184
jod HECEEREES BRET
1 . 28 % aET
PRFEET LEENSE Pl By R
Bg g“%gzzzt‘ﬁyééﬁgggg,a
BEd3dzessbizdasaz sy

LEAD,
MINE PRODUCTION BY KINDS OF

The following table shows for each 1éad-prodt

quantity of lead-bearing ores produced and the

of lead-bearing ore. ’l’ie column headed “All

copper ore, ccaa}lmr-lead ore, and dry or siliceot
0,

{\}r duced in Colorado contained 8,538 short t
Ne ada, 2,914 tons. This lead, as in other Stat
rom

arts of the ore from certain counties, ho
distributed through the whole of the “All oth
Colorado and Arizona. The total crude ore 83
silver, copper, lead, or zine is given for each le
that a comparison may be made of the relative e:
operations in these States, of which the uantit;
is the best measure. Asshown by the table, Misst
ing position in_the production of crude lead o
7({(}9«31- cent of the crude lead ore mined in the U
Oklahoma raised nearly 40 per cent of the crude
© in 1918. Missouri, which for many years had h
output of crude ore carrying any or all of the fiv
gave way to Arizona, Uyt;lah, and Michigan with
tion of low-grade copper ore. '
The table gives the quantity of lead contained
k cach State in 1918 and the lead content of each
B ore. The percentage of lead contained in the le
ore, and the zinc ore of each State is also given,
p lead ore, in States having a considerabls prods
' 32.3 per cent in Washington down to 3.3 per ¢
x averagle for all the States was 5.2 per cent.” The
i much less rich in lead than the lead ores, averagi
g overage lead content of the zinc ores was 0.1 per
| mine production of lead in 1918, a quantity co
b per cent was derived from lead ores, 26.2 per cent
t 0.2 per cent from zinc ores, and 2.5 per cent from
[ figures of mino production of lead are taken fr
| gold, silver, copper, lead, and zinc in the various
& in the prefatory note. .
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Mine production of lead in the United States in 1918, by States and kinds of ore, in short tons.

Lead ores. Leed-zinc ores. v/ Zinc ores. All other ores. Totzl.
s Lead content. Lead content. Lead content.
tate. :
Crude Lead i Lead
Crude ore. r Crude ore. | r ore. - . Cruceore. | con- ! Crudeore.{ con-
. er- : er- . er- tent. tent.
Quantity. oo Quantity.coniage Quantits. foongace: i
Alaska. l 2,817,624 | 5341 2,817,624
Arizona. | 18,943,503 H
Arkansas. . .
California. ¥
Colorado. . 1,780,070
Idsho.... 174,318

8I6T ‘SEOYNOSTAY TVHANIN

138,911 {  2.636
I 2,377,300 | 4,533

‘T TUVdA

7,889,181 | 413,679 5.2 1.0 { 889,988 1,10 .1160,226,778 14.515,8{,{63.92‘3 581,654

Percentage of total lead derived from cach

1TV T £ - RO (R 5.2 b Y O 2N IR 190.0

I U0 3 PRGN IO b1 ) IR S

rav

‘BIOINISIA X6 NOLLONAOUI ANINW
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