LEAD INDUSTRIES ASSOCIATION

? 430 LIUNGTON AVENUE
e NEW YORK 17, M. V.

Petruary 28, 1956

SUBJECT®  LEAD CHAPTER
WE{ITMTC_GEGATAY CF
IEDUS TRIAL MATERTALS®

To Marbers of the Lead Industries Associastiont

Attached please £ind a reprint aof the chapter on lesd that
appears in the just published book entitled "Economic Geography of
Industrial Materials®™ edited by Prof. Albert 8. Carlson, Department
of Gecgraphy, Dartmouth Collegse, Hanover, N.H.

The book was published by the Reinhold Publish Corporation,
430 Park Avenue, New York 22, N.Y., ard is available at 312,50 per
COPYe

A limited aurber of reprints were made available to us at no
cost and as long as the supply lasts, extra copies can be furnished
decers upor request.
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The importance «f kead to the economy
and well-being «f the people of the world i
exemplified by its cloe arnciation with
thee itemn of commene that contribute to
a nation's mamdard of living. For example,
lead ix vital 1o all our mesben: nueans of rapid
transpeortation  sirplane, automolbile, il
rud amd Ahip: it s cwentinl to madern
metleds of communication and electrical
prreer transmixeion, and to the use «f X-rays
and rudium; it plays a vital role in the de-
velopment amd utilization of atemic enery';
it in & purt of the Gt plumbing, one «of the
greated coutritsttions to the cunfort and
ranitation of mabrn homen, and it makes
preeibide the reonomical production o many
of itelustey's most umeful chemicals and their
derivativen,

These varying uses depeted et upon a
single propenty of chameteristic of lead but
ugnnt many different pogerties. It is em-
ploved in e instaness primarily for its
weight o density, in others hecause of its
fesislance 10 corrasion, of its softnes and
malleatality, or ita ability 1o alloy resdily
with certain other metals to change or
maelify ite propertion. Lead is particularly
unusual among the metals in that a third of
all the lead cutsumesd i the reult «f the
pripertics of ite chemical compounds, many
of which like white lead, md kead, litharge
atnl tetruethyl bead are of immense indus-
trial impartance,

As okl ax send in, many of its more impoe-
taut applicationa are developmenta of the
twruticth century. Tetrwethyl kead, hnd
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Robert L. Ziegfeld and David M. Borciﬁc
Leod Industries Associotion, New Yerk, N. V.

azide, lead suaps for greases, Jead in wteel,
lead alloys for tamping and leaded frits for
poecelainizing aluminum, lead mokds and
lead compound stabilizers for plastica, and
lead counterweights in aircraft are just a few
of the recent applicntions that are making
a decided impression on modemn living,

Modern research hax brosdened the appli-
cation of old or estabitished uses «f lead and
is currently finding new usen fae it, particy-
larly the hundreds of lead compounds that
are known but not ¥et commerrcially ueed.
The United States wan fortunate in having
availabde within ita own bonbkers all of the
bend needed et its growing econamy during
the majoe portion of the preaent industrial
age. However, with the advent «f World
War [, when the demand increased ln-yund
the capacity of itx emn mitwen and the avail.
ability of scrap the United Xtates had to
oltain lead wutride itx own horders. Rince
World War I, covumption han reached
unpreerdented heighta and there i every
reason to belicve that the present level will
b maintained and powibly increased in the
formecalie future,

Tabde 13-1 providen xtatixtical data on the
lead industry in the United States for the
peried 1925 to date.

The United States i and has been for a
great many years the prisipal kad peo-
ducing country of the world, now sccounting
for 2014 25 pee cent of the world output. The
accompanying map of the Unite] States
lorates the primary smelters and refinerics
and major mining dimricts (Figure 13-1),
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Puivany Leas Provicriox Ane:s ix T Ukives Srares

s Na Ihstriet Costtry ot Countirs
\nzona ¢+ Harshaw Ranta Crus
. Warren (Rislwe) Curhise
' Mima 'ima
« Hd Hat Pinal
s, Hig Bug Yavepat
California 4 Resting Rprings Inye
T Cumo Tave
Cidorade ©  Creede Mineral
Y Animas Han Juan
" [faneer (Rica)
% Upper Raw Miguel Rau Migual
#  Noeflels Ounay
2 Tomich Guunison
% Leadville Lake
® Red (VM Kagle
Habe % Warm Kprings Blaine
F  Ray Hore Custer
2 Cueur 1)'Alene Kluwhone
{Uincis 2 Upper Missisnippd Valley Nucthers jrart of stite
»  Kentucky and S8outbern [linis Hardea
Kansas 2 TriSiate Aren Clerulee
Rentuchy ®»  Kentueky and Nouthern Hlinae Crittendes
Miwwuni 2 Tri Xtate Area 12 cvunties in southwestera
part of state
2 foutheastern Misaouri Ares Rethenstern Mimmouri
Moutans A Hutte Silver How
»  Heddlesten Lesis & (lork
2 Fagle Randers
Nevada A Rattbe Mountain Lander
Z  Nocke Lincoln
New Mexics A Ceatral Grant
A Magdalens Koewrre
Nes York - £i. Jlanrence
hlshume a  Tri Rate Area tawa
'tah »  Ophie Toorle
% Hush Valley Toorle
n Ringham Kalt Lake
n Pack City Kummit, Wasatch
. Tiutie Juabs, Utah
Virginia ® Acatinville Wythe
Washington *  Bomlwrg Riovens
»  Metaiine Pend Oreills
Wiscunsia m Upper Mismissipgi Valley Lafayette, lown, Grant

Mimari ix the langent dead procducing
date i the Uiy, currently folkmed by
{ddabi, Utah, Colesrmdo, Movituna, Washing-
tor ctod ORI, Josd mine production
irem appriximately ten other states adeds
o the Senrly todal mr ente b ety from Table
[ RV A

Laml iee Inaliem of vmmereial value oeue
i contact -metamorphie depronita, in veine
amd wr dmbew formed by bt selutions st
all depribn. Mamive diqueitn i geotiy foldesd
twsdn of Jimuwtane, dobienite, chert, o srd-

stone are 1ypified by lesd deposits in euth-
eastern Miewtiri. Exxmphs of masive ree
placement deponita, usually in limedone o
dolunite and genetienlly related to igeous
activity, are o of Lendville, Colorsdo;
Bingham, Utah; Sullivan mine, Mritish
Codlemibsin ; Corrarde Pasen, Peru; aind Broken
1L, Austrulin. Dipping, talalsr degemits in
the fom of neplacement kabox are typified
by deposite of the Coour d'Akne district,
{daho, and Paik City, Utah,

The grestedd besd-pronducing dimrit in
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ECOMOMIC GROGRAMMY OF MOUSTRIAL MATREMIALS
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Weatern States: !

1 ! ; . '

Atizuna 10,201 1.2 TN 13,264 22,067 N3 8,900
California 418 1.9 567 1,732 LTS 2.3w
Couliendo . IS 2w $S.63 11476 17044 7K 17,000
ldubo 122,360 13008 0 9 A 6 447 I,ad .68
Montana 22,00 10,683 15,.3% 3.0 sy 19,617 o=
Nevada 10,907 18R 12606 T4wm 625 9.Mx 3,40
New Mexies IDe 103 72O 32 7662 418, o
CHregen .- 3 x 38 1 17 [
Kogth akota . - - 4 T -— - '
Trias 3 s i ans - 1> --
Urah 166, %4 113,445 @316 TE6w Wt 1T g tw
Washington 2.1 376 1 2.5%8 3.%2  10.3M 10,000
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* 1 K Bureau of Mines
the United States in in mattieastern Misuniei
in the vicinity of the Bone Tetre aied Flat
River. Discovered in 1720 and productive
siee 1IN0, this area in currently prslucing
aroand 123,000 tons aunually, Hamdreds of
acres are underinin by flat_ Iying oee badies
ovinring mainly in the Boune Terre limes
atowe of Camlwinn age. The ore berfien lie
alanve o depth of G0 feet aned are of vnusual
nize, aversging 10 to 13 feet in thickinns,
00 10 300 feet in wikdth and LOO0 feet oe
more in deugth,. The only importsnt e

mineral i gukna, which occurs i dis-
memingted graine and Iarge cnyvdals, Other
mineralx incliude marcasite, prrite, chaleo-
pynite, aid caleite. The ore, curryving 2.5 to
3.5 per cent bewd, in canily and eenneniically
mitwsd. The degrmits lie slmat horizontally
within a few huidred feet of the mirface.
The Curur d'Alene distriet in aivethemn
fdaho in the v lurgest bead-prafucing
arva in the United States, Mining hua bieen
cartien] on sinee JRR with over 3,040,000
tons of bewd prstied. The diddriet s in
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huchly  folied  pre.Cambrian  (uasetzites,
alutes, aind some imipune lmostooes which
were intrudied by Cretaceoud monzatate
maanen. Masive fuulia chave the ares nnd
el fmaltn and shesr zomen adjscent to the
largr faults have been Githed msd replaceed to
f the ore veins, Dinseminated grwins amd
J::«- of gulena amwl widerite, sphakerite,
pyTite, and chaleopyrite, comprise the ore
baadiem which carry 3 to 12 per cent lead plun
silver and zine.

The principal souree of Canadian lead is
the greut Sullivan mine at Kimbedey, Brit-
ish Columbia. Ore minerals averaging 10
per cent dend ad 4.5 per cent zine and con-
stating of wilver-bearing galena, sphalerite,
amd pyrite orcur in 2 maseive ore baly ome
6,000 faxrt Tong aind up 10 270 feet wide i a
rooe of tilted pre-Cambrisn sslimenta,

Other preaductive heud deporits in North
Ameriea inclicde the replacement lodex of
Ringham, Utsh; the prodific fisures and
Tunkdend linmtone replacements of Purk City,
Ut the museive linesaoe replacementa of
{awds e, Coloenda; ated the xulfice replace-
ment it altered s at the Baclans mive i
Newfounsdland, arad the kend-silver-2ne onem
in the atates of Clolncihus, Zacuteas, and
San Lagis Prsteri in Mevin,

Australin ks smvvod to the United
Niseten in work] hasd praduction with depumita
of 11 to 17 per evnt kewd in the fanwd
Reodety Bill, in New Soath Wakes, aied 723
to 9 per oot hend at Mt fanoand Take
Ceargre. The chief dend proslucing distriet of
Furpe i<oin Yugeslsvia, Ttaly's most im.
poriant deprmits are oo the island of Sar.
dinta [ Spmin, at o tine the workd lend.
ing proafuser of knd, the chivdf distriet is the
Linars-Canding in the Sierrn Monaa, The
Trgwa and Stantrg mines, averaging N7
prr oot dend, mre important depesits in
Yugelavin., The Buwdwin mine in Burma
har tevn 2 lunge priefuces,

The murch for 16w cev in ging o com-
stantly, Reeett diasnverion include evemal
tew mitwes i Missmint miud inn Lidaho where
pew aer Tendies huve favn dimeovensd and im-
portant extensione of old osen delineaud.

Tead, ax a by-prxtuct of vew zine mines, will
wid to the =supply. New prenies in this
eontry are being wdded cuch year at s rate
that will replace o even excerd the lead
annually extructed at presett, For example,
in VHT hearings tnfore the Suteommit tee on
Tovestigation of Natumd Rewminwe of the
Senate Committee o Public fands were
published. i there hearings repsentatives
of the United States Butvau of Mines and the
Unites] Statew Geologienl Suney extimated
recvverable lead cuntained in reerves in the
grountud wt abemat GO0 tonx in 1944, e
alxwt fifteen tinuw the sverage 193544
rute of production. However, in the report
of the Prexident’s Materials Policy Com-
miseion, published in (452, remrves are edtic
mated at about 7000000 toas in 180, or
alurtt nivteen times 1400 prefuction. Thew
edimated neerves were sanew hat higher in
100 than in 18944 denpite the fact that
wearly 25006050 tinax of bend had beens miined
frnmm United States mites inn the intervening
aix Mears, Both npeects admit that the liguares
ure minima.

Tt ix et getwerally practieal for 8 mining
eampany 10 black ot ite rewerves for more
thai a few yearn ahead of 1A mining opera-
timin for ecvnomic eana, The ustial prae-
e in 1oty to Gind encugh reenaes ta e
plare the amount extracted thragh wew
development work. Furthermare, thee value
of remervx chiatge from time ta time with
chang~ in ecoomie aid technokogical o
itk Fire examiple, a lanee wnae n
e may permit the mining of consicer-
abile anwants of Jow grade ore, This does et
chauge the amannt of meal Anitent actually
i the grunud Lut merely what may be peatit-
ably evtnuted under any given et of ero-
e conditinin, Alro imprin ed techinsdogey
may whd large smounta of ore 10 e
etther thraydh ledter pernery o kowering
rds,

R orld Lend Mine Productios

The ttal wordd kewd mine production s
e excending the kevels reached in 19587
il 146N aud there is every rearon (0 expect
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Figure 112 lutetior of a lead mine aliiming beading and dnlling squipment.

that the currvnt Jevels of praduction will
ecatinie to nse, with pant of the supply
coening from ew nites. Foe example,
Asia, which acovaite] for moe- thas 1D
Totis 3 Vent pvnar, o o praducing bew
thate SOIRXE tons & veur. On the thier Laanl,
preeluction (neu Afria has grmn from
alightly Jea D 25,000 feain 1 1N 1o moee
than 2NOE tews an 1050 Poductumn in
North Anerien has divlived spponimstels
10 puee cvtit over the pre aml peetwar venes
whike Seuith Anwres showod matenal gine
e e same perial. ’

\ cauphde summary of wockd lemd pro-
Quetions v given i Table 133,

The Livmn veorkd neenvoe of kewd -
tuinea] in one have Tavn ontinated on the
barts of the eurdy 10 work] cvtomie situa-
tiews at AL tonx, or apprnimately
25 1o D tinus attiinl cooatmption,

The aithulk for jervensed praduction in
many arvas of e workd in optimistie, In
Cai mda, an isenaw in pasluction may be
expeted an a nreult of several pew ties

e
d

having teen opeind and the dimwvery of at
beust tno entiredy new zine-bend  didrieta,
Inerensed panduction eun alo te expeeted
of Meview atd Peru. The latter will increase
ita muclter proafuction tan, linportant addi-
tionn are the wipplics expreted from Mo-
rocen, Sauthiwest Africa and Fast Africa,
Australian prosluction, tused o roenes,
will inervase by 20 prer ceut.

The Uinitesf States sl Eurngee will main.
tain anl e preent tonnage bt theie
perentage of workl outpat in expevted to
dewline,

Conrumption of Lead

To wnderstand the ixlustrial poseilélities
uf bad some Kt kslge of its cevietitg s s
tecvvwmry. Jtx applicatums are s beomd
thrghont all indostry that a reviews cune
tiet hegue to be complete, Tt it will T belp.
ful.

We would wtill b eranking our suto-
meddbes and using gaslights on them weee

L
b
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 Production ineluded with

fielgium and Germany. * Prcduction i show o for Helgiunrin 123 principaily bresser it was net pos.
sibide to allorste smelter reeeipts 1o pedint of ongin. Helgium lfu no mine produciion iteedf.
¢ Doew et inelude e exparted to Europesn eountries, principatly Helgivm aad Germany.

¢ lncluded with (rher Europe.

* Majur nordd lead producing districts and. or arves:

United Statee
Foutheastern Misaourd
Corur d’Alene, 1dahe
West Mountain. (tak
Tr Rate, Kanaas, 8. W, Mimnourt and Okla-
homa

Rummit Valley, Muatana
Park Clty, Utak
Cpprer Xan Migurl, Cola,
Piwbe, Nevada
California, Code.
Tintie, Utah
Metaline, Wash.
Connde
Kimterriy
Newlnundiand
Ruchase
Vessen
Chibuahua
Zacateras
Nan lada Potas
Gurrrere
Cuets mala
Colan
Argentine
Agwiler
Coalinganta
Rodirra
Huanchars
Tupiss
{2 Quiara
Peru
rrru de Puwrw
Husrom
Vulraa
Atarnchs
Cantpales
Co MW
Ce jiren
Austrra
Rrruth Hirderg
Corchueloralsa
Pribram
Freaee
Aude
Tarn
Herault
Ravele

Germany
Har Mouniains
Rhineland

Upper idevia
Xpuin
Sierra Morrno Range
Serrra Nevamda Range
Nwrviden
Nourrimites
Keyparterg
USRK.
Fastern Kazshbtan
Tujikistaa
Kirghizstas
Noth € bortinn

Terpra
Mesics
Burma
Handuin
Japan
Hounaba
Awefreire
and -
Moant lea
Nea fouth Wales:
Hrukrn Hill
Captains Flat
Tasmania
Africa
Ferorh Marercs:
Zrilidja
Mindeit
Nourthern Rhadesda:
Heoken Hill
N, W. Afriea:
Toumes

[
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Tanck 136 Wortn Leas Paovcetion ase Cosasrsrmion 46 1S3
(In Rhart Tooa) -

e e e A | .
' 1542 . 198 ! e | 5% . s \ Lag v L}
l 1

!
Primary amel l nu ax 1,817 AN ( AH (N [ NT6 M-y, ' SN 1 2 N, e 2.!33.(")

e e P s .

ter produe. | . I 1 i '

tion® X ! o ! ; . ;
Sevondary &1.000 634,700 561,30 63,88 o4, 0| e 30 eW.I0 646,500

nelter . ' | |

prisdaction ﬁ i , ,

. - C—— e — e e _‘_____:__~_

Total preduc. 2,100,600 2,110 2,278, 30 2,550,300 2.854,100 2,657,410 2,670,100 2,709, 50

tion ' ; l ! l

c—— 4.—,___ ——

! ! i
(.......m,-um~ 2,10, 20 : 132,700 1,850,000 2,432,700 2,490,M0 2,2, 100 2,472,700 V2,610,300
T T T B 1 I —‘_-~-_M—— - =
Apparent ex.  —N7 000 30,200 m.:m' 117,000, &3,300 . 36X,30 308,400 ' ex,000

reas of defi- ¢ 4 ! g H
: ! H ! | . f
F st o _ B ' ' ! R . ) B
W l--rv-\-v-r |~.--al-lv nerap wun-«l at primary ame’ters han been deducted and is accounted for i%
the arvimndars proulaction bgurem,
* lucludes newly mined kead s well s mcrap lend conaumed.
. Figure 133, Pouring moltsa lead from o ladle,
T - - -
. - -

A,
“« !
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i |

Thormel colomn

Enriched U 235 solvvion
Seryitivem sxide tomper

e

Figuee 13 £. Diagram «of nuclear reactor shasing

fead shickin pecemary to peevest radiation lass

aind to prostect permonnel fren gamma my poisoning.

it not for the peculiar elertrochemica! peop-
erties of kwd and ite oxider utilized in
sorge batuerien, The same type of battery
propels submanmes uider water, lights and
aitvaplitions milway cam, in usesd in tede
Pl communiention, provides energeey
pover in utility plants, powers industrial
trucks amed mine keomotives, lighta miners’
lamps, and now even provides the puener
for pecket fachlights aud hewring aiuls, The
cornmint, f~istanee and fexilality o bead
wervants for ite application ax sheathing foe
pwer aied telephore cubile neanlless of
whether it is used undengrsid, uidder water
o strung on pokex. A acambons kewd abenth
extrided anuid the inailated conductom
prevents the entrance of moisture,
Fauipment and pipelies made of or fined
with kad, which resints the fiery attack of
sulfurie ackl and other corruives, make pos.
nille the kwer codt peluction of many of
toduy 'z chemieal wonders,. The dennity of
lend supphien the teceneary allistic peopes.
tiew to amall urme ummunition. lend azide,

a chemical comprund, tux becme & gand-
ard detotator expheive for ammunition.
Tawd is found ax an alkning elemeut in
bromzer and Balddtte wid ax the principal
ingredient of lead-tmee bearing alloyx and
in st wolders. The density and  atomic
weight of knd make it the met efficient
matcrial to ceonamically confite the X-my
and gemma ray. Tetruethy]l kwd in high
actae geadine hax leen 8 major fartor in
making powilde the tremendous power of
wur airplane and sutomobile engines. lted
lead paint is a dandard protection for mad-
et steel structures of all Kinds: white lead
ix ot of the busic puint pigments used in the
protection amd bewutibiention of our homen.
Mislern plumbing s chetrical installa.
tiona, 10 which kad rootribates 20 much,
have mwde pordbide the advamew o build-
ing conntnietion of recent yeses, The plasties
axludry makes extensive we of metallie
lend maolds,

The larget wingle we for knd in the
United Ntatew i in the manufacture of bead.

- - -
-
0 ... ;. - S m
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sl storage hatteries. In reevtit years stoe-
age hatteries have accounted for almost a
thind of all the lead comsumed. In 1957 and
115, the use of lead in the manufscture of

265

tetraethal fAuid for gueoline was aecond
largest, & pomition long bedd by the able
industey which is the thinl largewt, cemvaimer

in the United Statex.

Toniz 1335, Unx oor Leem 1 vk Univen Sraten

(In Rhort Toms)
s ton ru e s e )
White jead 131,00 K3 9N .00 €S XD on . Ho0 ' 19,000
Red lead and litharge* 4200 3200 7.y SN KN 6% AN 3. 4o 36,10
Ntorage batieries 1N ) 163 (1S (20 ) 245 (i LR LN 310,90
Calide rivering 136,000 X (8 Ih S0 NG, M0 107,00 136, N0 122,700
Huldings AN €T 2.0 63 uv &y ¢l M0 : 30, xu
Tetranthyl P . Ban w0 Sa0 0 11100 160,600
\numunitios N T Ao 34,000 a,0m 2 ND 29,300
Fesil N 26 a0 a0 15.6m 3,30 - 4,000
Bearing metal H.um 3 um t«on 22,0480 - n.Nn 0, 300
Ndder [ T 24,00 S W m o 38,000
T oemertal 13400 16 (xmy 16,40 25,000 W0,9Mm %100
Calking X an 2 an te,3n 3. an .0 . @2,0m
trher weewd SLLKD 1 w0 €1, 12.1m . 136, w0 , 1€3. 10

YEN AN ST wE DM ] o0 a0
. | s

1,211 00 | 1,057,000

Narre. American Buress of Metal Beativtios

* Includes antimonial bead.

* fivciusive of ovides fue stocage hatteries,
* Chiefly jupwr, rhert and trueions. Tocludes bead uned in chemical cunstruction.
4 Aneng “thber uws are Jrad for brase making. enllapmilide tutes, lead Jined jape. and other con-
taners, bead headeld nails, raileay squijment, shiptwilding, senls, washers, srights snd lallast, eant.
ings o sundey demerijtions and quantities used in 1he sutamotule industry. \lwe 2ed (or chemieal
ptialurts, including iaserticides, cudored prgments, ralderr manelacture, e, all of these lering sab.
staatial aunual e Homeser, the extimate of “Viher s ™ 18 the aggregate is largriy “hy difference ©
Uredaatdy sneluden] is morr or brws bead that might be diet nlted under wene of the heads ited aheve,

* luctuded in “Uther oees ™

Tuner 138 Lawe Cosaturrios or tux Usiter Resciow®

Calde
Batteey ceveluding anides.
hrbes wod ccmpoynds
Rattery
et G
Trtrothil bead
Rhete lrad
mhert and pipe
Lmmusition
Feal nud evdlapmilde tabes
radder
ks
Micerilanrous usre

‘Tdd

* The Btk Burren of Nea Ferrums Metal Riatistics,

tln Khawt Tome!

Lol

.30
L am

23.3u
n.on

.an
Ki. xn
0. 30

LX)
. TS

LR
12. w0

3, 40
< Incheded with (hidrs and Compusads : (Mher Unrs.

tom
129,30
.

2.0
.0

3.9%
2. um
u3 . an

430

2.7m
1.9
. oo
161w

™1, 4

o6, 40
0, N

.00

6.0
.40
W N0

(X ]

4. M0
H.m
1T.an
(LR ]
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ECONOMIC GRNGRAPHY OF SHOUSTEIAL MATEMALS

A renphete sommary of kead coamption
tn the United Staten for 194 und foe every
fifth year since 1925, i given in Table 13-5.

The difference in the consumption patteny
of the United States and the United King-

Tamx 137 Leav Consturmias or tne
Womie
(Im Bheset Tomas

1o e

CUnited Mates WS 00 1,201,000
Canada . 62Nl 34,0
Mevice ) .00 10,60
Argentina . B ww >, an
Reuzil ' Xm0
Iher Ametica a0

Total 000,200

Ametics

Au«tria
Helgium
Crevbemlovalia
Denmark
Franee
Grrmany
Tialy
Netheriamds
Pedand
Rpain
Sueden
Raitzeriand .
United Kingdew 333 300
Yugmmlavia LT
trher tangpe 4.0
Total Lunpe €32, %0
Imchin
Jajuam
(nberr Asin
Twtal Avians
reported
\ines 3.00
Australis  and .00 . ‘z.wm
New Zeuinnd
Reesia Luwn  [Bnan 2w
IR CUN DR L - L
Gennd tutal 164,30 2.412,0m 2,411,500
Kouree: American Bureas of Metal Matistics
* Ineludes hath primary and srcondary tead
trat does wot include Governmeatal rtorkpiling.

dom shown in Talde 1340 can be explained
by the numbier of sutomaobiles in each of the
two  rountries,  approximately 35,100,000
motor vehicls in the United Statew as
aguinst 4 000,000 in the United Kingdom.

lmports and Exports

The major portion of the kad moving
through international trade channels ix in
the form of refined pig lesd, Fach pig weighs
from (0 to 110 pounds depending on the prs-
ducing refivery.

Significant quantities of lead ore, matté
and concentrates are moved to countries
with smelting and refining facilitin. How.
cver, we can expeet this total to diminish as
incduxtrialization progremx of the producing
countrie, now shipping sizable tonnages of
ores and coneentrater, expand o include

Taotx 13K Leab Inrimrs axn Exroms ay

Privereae Corsrnies
iIn Short Tine of Pige and Hars .

resy tods
Tom procts

United Scates S5 DS 0 206 e
Canada hVH) 20 1
telgivm .M am 200
PDenmark 12,40 13,0 N A
France PN o 11
irrmany hR 22.an 63, ;M
ltaly ] 9,9mn 14,5
Netherlands . E I T TR TN T
Neoruay : L1 1) 1
Neoeden . 1. 13,00
Raitzeriand . 12,0 17,90
nited Ringibom el 0 ) 30 2 3

Erpets

United Reates 1.760 NEL an
Canada 1270 2w 116, w0
Krigium M0 S s 51.an
Deumark 7. 4.wn T.en
France w0 12,20 35w
Germany HOm 4L M0 3, e
ttaly 1.x0 - -
Netherianda .60 3,20 (. 1]
Ruitzeriand wn 128 ° N
Ne. Rbinbrnia 12,20 13,60 13,am
Austirshia 150,28 166, 20 l?h,u-.

Fource: American Bu;vw of &;:l Riatitben
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their own smelting and refining oprerations.
Prior to 1140, imports and exports of the
United Staten were approvimstely in bal-
uner. With the advent «f World War (1,
however, the United Staten tecame  the
langest importing country in the workd with
the balk of its imports coming from Mexen,
Catmda, Central and South Americs. (ther
major suppliers are Australia, Yugoelavia
aml Africa (Table 13-8).

The movement «f kead ores and cuneen-
traten through international trade chaunels
i ditficult 1o determine. It does appear, how.
cver, that Belgium, Framee, Nethetlands,
arnd Germany, outskde of the United States,
are the kuding impxatens of thic commadity,
with the bulk of their supply coming from
Africa 3 South Ameriea.

.Pmdwum,v

The ususl norms of industry-w ke prsduee.
tivity utdized in manulzturing iedustnes
cutunot T applied to the mining iikdustry as
2 whole lavuuse 0o (wo mining ofw-ratictn
are ever alike. Praductivity «of individual
wperutios can of cvare te menand i
varioix ways, among these are: ore minesd
e unit of laboe, nvoveralde netal per unit
of latue ure mined per dollar of lalee cmt,
nevens metal per ton of ore. rated hore-
peer e unit of labor, and rmted hiore:
pemer per unit of nvovershie metal.

Tle U 8. Burewu «f Mitwn in ita ** Ma.
terials Survey-lesd”  pubdided in May,
1, stated:

*The eficet of the depirraion on the United
Ntates bl and zine industry was 1o fuee

e the shut<lown of marginal operstin and

bring alwmit & shurp curtailmeat of prely-.
tieas 1 orgmnizations that remaioed active.
To sustatn aperutions in the fece of exered.
irply lw m-tal prces, it s s pevreary to
mine bigher-grsde oo, Heter the imbex of
nvovenulde lesd wind zine jrer ton mined in.

‘n-m!l from 1240 in 19020 10 a hirh of
1R BGB2, the yoar of kmest combuesd
bewd and zive praduction siwe FUERL Tro-
dactivity in termeed « 2o nunesl poer man-houe
shemind a demdy increwse {romg 57.4 in 1926

to 74.2 in 143, but wax «lightly lower in
132 thau in 1531 bevause of heavy requires
rruls for wtandby and maintenance. As
praduction and employment gradually in-
crvwad under the stimulus of higher prices,
ore-mining  officiency  increaned over the
pericd {rom 129 to 1441, when the index
rrachied 1077, Part of this impnnement i

attriluitalide 10 imprned practicew and in-

cnmnerd mechanization, expecially in under-
ground drilling and foading.

“The index «of recoversble lead and zine
poer man-hour after a peak of 120.8 in 1933
declined 1o 9.1 in 1937 and was R3 in 11,
Thit wax brought alyout, in spite of geoenally
improved ore-mining efficicney, by a sharp
devline in the oretenor index from it 1932
peak of 108 to pre-World War 1 kown of
0 in 11Q7 and 912 in 1ML

“During Workl War ! the high mte of
demand for ewd asd zioe wax met by utilia-
ing hmergrade ores undes the incentive of
the Premium Price Plan, Henee, the ore-
tenior index devlined during this period. By
reamm of lalur shottages and  generally
poocer labwr quality, mechsqization was
stimulated, but chortages in equipment pres
vetated full wee of this means of gaining laloe
effiincy, ainl it was only by heavy curtail-
et of devefupment work that ore-mining
ol ey was maintaitedd at a nwsonsbly
stendy Jevel. Consevpuently, the index of
reesnerabile bend and e per man-houe
roughly parmtichal the oretenor indes.

“By the cod of World War 11 inteusive
mining. rupkd with ~oeation o devriop-
ment wock, hsd depleted many deponita
Ntrmg cmeumer demaml accompanied by
high nwtal pricy= in 1948 permitted the con.
timal  utilization of how grade cem, bat
crnnlitnain were kenn favornbde during 1947
through 11449 when it teesme neenary to
muw highe:s grude onw to (et eavy dee
vrhgument costa, nternuptions due to drikes,
and steadily meunting wage scalen. Even
with gremils acodernted mechnization, the
ve-muting labor indet for 1944 was anly
%2, amnl the reovernble metal Ialor index
war AL, while the omtene iimbex had
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Coummtey

Canada

Mevire
Giustemala
Holivia

Chile

Perv

E1 Ralvadear
Hendurns
Helgrum
Denmarh
France
Corrmsny (West s
\rtherlamis
Rymin

\ ugrmlavia
Algrria

Fr. Moners
Camted Kingdom
1 tgeom o Nes Nrera
Australia

Jajam
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t2ad

rirent to 10RR. The apparent riae in the ore-
mining Walwe index and in the oretenor
index in MO relative to 194G was due in
part 10 the decline of tailingn re-treatment
in the Tri-State didrict.”

Ribliography

“lesd in Mamiern Iadustry,” Lesd Industries As-
surigtion, New York.

“Minetnls Yeardawd,” U. K, Burrau of Miere,
Washington, ). C.

“Year Houk,"” American Hureau of Metal Suatie-
tics.

“Meial Matinties,” American Mrial Market,

“The Depemlalslity of Future 1esd Rupsplies®
tpamishiet 1, | end Industries Arsorintion, New
York.

Enginecring & Uining Journal (Annual leur),
New Verk, MeGenn Hill Puldishing Co.
Spurr and Wormeer, “Marketing of Metals and
Mimernle,” New York, MeGraw Hill Publish-

ing Co.

Rmythe, 4. A, “f end,™ { ongmans, Greea & Cu.

Pubrifer, W. H., “Notrs for & Histery of [ £ed,*”
New York, 1) Van Nostraad Ce, Ine.

Viddell, D. M., “Handinmk of Neaborrous Metal-
turgy,” Velumse |~ “Principles & Processes™
and Velume [{—“Recovery of the Metaks ™
Nea Vork, MeGeraw - Hill Publishing Ca.

- e S e AN s B ¢ - TR ke &



