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TD PROBLIIII AND PRaaT TRBND 0. PROOmUB1I

JD tbIII daJI of .ar pnparatJoD. ~ II imperative that we .'Ie .. camplete
MttI&IcaI lDtormattoD CODCeI'D1DI JDiDeraJI .. poaIb1e. It .. espectaJl7 true
IIDee wv Invo1ve1 macb'nee aDd mUDlUoDl, the product.km of .bIeb~
peal quaDuu. Of mtDera1a .. well II teebDicaUJ UaIDed men. ProductIoD.
of miDIraJI baa been tDcreued 8DOI'IDOUI1r to .. IUCh demande '!'be
KIDeraIa ,Yearbook attelta to U1Ia lDcreue:

'''!'be pbJaleal Y01WJJe of IlrOdUCUOD !'OM U per oem abon tba~ In I.
aDd exCMded b pn'fIcNa peak of 1137 '" I per emt; .t ... 10 per oen' bill*'
tIaaD tbe~ neord lltabUalaed In J,g ADd .. per cat aboft pro
d\lCUoD leY_ of tile World War of 181...11. A tur1baI' IDcnuI II indicated
f. 1M!. AU 01UNI 01 ID1DenII IbaI'ed tbe adftDoe - IDItaIa, IIODIDftaIII.
aDd tbe tulle - 101Id. UquId. aDd IUIO'JI."I

It lDaR be remembered that wbUe 1IIdDI mlDera1 reIOUJ'CeI InteD.llve1J
much tbourht m_ be etVeD to COD.MI'V&t1oD' aDd tile avoidance of wute.
lome mIDera1I .bleh eannot be replaced ma, be abauItecl tbrouIh un...
ale. '!'be MlDeraJa Yearbook cautloDl aPIDat wute:

"Altboulh Use P.....t ......-or reqwr. uaat, ............ of oc*• ...,.
etfon be made to mab our ooun:z:,:--".b1e. u.. fact Ulat mlneraJa are
10 ntal to nat.tonal clef.... em \U DMCl for oouenaUoD more
ItroDIIJ uaan eYer....

BalD Cl.) empbut_ turtber tile Dec-.ttJ for CODI8I'VatloD of m1DeraJI:

''VDUb tbe procluctll of the animal aDd plaDt 1EIDIdom. mIDera1a are DOl
raproducfble. Wti'ateftr of them 1N .... to hi....~ hen 1A &be eartb
UDder our teet. Th.,.. II DO mown waf of 1Dar...ana Ule quanUtJ or~
a npplJ onOi exhaUlMd. ODe ClOP. Uld one crop 0DlJ, .

OoYemment apDCl" are eDPPd In pl,nn'. for JDlDeral COD-
lUIDPt1on. The Departmeut of Interior tnc1ude1 (1) Bureau of M1neIt (2)
CIeo1011C&18urYIJ. and (3) Petroleum OoDUol MmlnlAraUoD. '!'be lDdependent
oomm'aa'oDI perfOl"lDlDl lib t1mcttODI are (1) l"Ideral on 00DIenattaD
Board, (2) MlDera1 Po11cJ Board, and CI) NatloDal ReIoUrceI Board.

IIuDUqton &DeS WWIama (1_> expz 111111 &be pooductlon of m1DeraJa In
Uu'M chlef m1Deral·~countrlee .. a per cent of world totaL No turther_UR1ca1 keatIDent .... attemsMd bJ UIeee autbora. In pneral It sa true
&bM mineral data are lilted In the form of tabl. with Uttle or DO attempt
at l&atllUcal IDterpretaUaD with &he aoeptloD of tile employment 01 &be
II*Il In IDOIt lDItanca Adequate lDformaUcm m_ be avaDabJe concemIDI
ID1Denl .-ourcee 1D order to " ..1UUd IUPPU- for tile future. Tbe app11ca
&laD 01 ItatSlUcal me&hOdl wID aid JD I1YlDI added JIIpItlcaDoe to tbe da&&
bQobd wbat II aY&l1able lD &be -.l form. ~

Aa a IQIIeIUoD for pnmdtq a more adequate 8UIUcal tIl.-.. "tim
oIlIdDeral .. &be I&UdSeI of b toIlowSDa .... are~

lfATUBI a. DATA AJm I'LA1f OJ' STUDY

fte Yeuboot IIftI tile ftlue of DdDeraI procIacIa ..... JD, JDIDIaaI
cit doDU8 Wbtch 11 .. ..., 1IIIIU11Dfor1DatkD iDtbe raw IC*m. If a.a ftIaII
....... u per ae.»t- or pel" IIlate mue. a ......... 1IOUJd- be "GIlded
....Jdob to 0GIIapeh Naturn IIftI 01 mIDIraJI' to tile ftI'IOa8 .....

WD.L"
1IIla••1I ............ lIII-It



ca-. ft1ue of am.al JiiOCIDI* .1DdIaateI ....~ wbM PM' 1IIIMNI,...tb Ddaht pi&)' bl • auppari of UMt papdaUoD. a-u. UMt __ 'fU7
80 much In .. b per 8qUal'e IDDe ftlue of IDSDeral JiiOCIDI* .fUn1IIMI a
more equitable buIa for~ \be IIdDIral teIOUI'C8i of the ..ba
f« atatea as & whole. Tbe NlaUDa of da&a to popuJaUcm aDd to anal 1IDI*
Ja not neceIIU1l7 new aDd CUff..... bat' tile wrUer Sa DOt a..... b&
the ftlue of mIDera1 procIucta ban beIIl CODIId-.t In tbIa waJ.

In order to mate & ItaUltlcal atud1 of the dMa tnvolftd I'Sa propoeed: (1)
to interpret the value of mlDc'al weaItb per caplta b1 'be computation (a) of
quarWe distributlona, (b) of a measure of dIIparltJ, and (c) by the CODItruCUOll
of an 1Iop1etb1c map to abow aqraphlc dIatrlbuttoD: (2) to interpNt the
value of m1nera1 produet1OD per 1QU&r8 mile bJ U1i comput&tlOD (a) of quar
tne cUstrlbutlona. (b) of & coemctent of cUlparttJ. aDd (c) bJ b matSDa
of an I80pletblc map to show aeqp'&ph1cal concentration of per equare mlle
value of mJDeral proclucUon; (3) to abo1r contruta tD evem.l of dJatrt
butlon between per caplta and per eqU&re m11e ftlue of mlDeral procIucUoD
by the use of a coettlc1ellt of eYeDI*I; aDd (4) to compare per capita aDd
per IqU&re mlle value of mJDeral productton bJ loprltbmlo poaphlcal ana1JIdI.

SIONIPIOANT REULTS OP 8TODY

The use of certain· statlatlcal metboda w1U reveal \be characterlaUc mean
1Dp of per capita and per equare mue value of mlDera1 procluCUoD &Del aIIo
provide & buts for compariIoD.

DDrnmmow Pa OAPftA. Bow was the per capita value of m1Dera1 pr0.
duction d1str1butecl amoq the _tes? Here ta an unusual WI.1 of apreII1Df
the dJ8tr1button. Three-fourths of the atatel had a per capita value of IIdDera1
products of tt.15 or more; ODe-ha1f of the ltates had a per capita \'&1ue of
$15.15 ± (M.&5'1) or more; and one-fourth of b itatel bad a per ••
value of $'f1.41 or more.

The mean ("'1.asn iI more tbaD three ttmea the med1an which lDdt·
cates that mlneral wealth t.eDda to be CODcentratecl in & fn Ita.. II theN
a numerical measure of th1I concentration? Y., the numerical meuure of
tbJa dJaparttJ stated as & coeftlc1eDt sa 143 aDd poIItIn.'

The median as a measure of central~ Sa repl'8leDtatift 01 •
larpr number of etatea In per capita value tbaD II the mean. TbiI sa beca_
the mecUan is DOt lDflueDCeCl by the bIIh val\lll per capita In • few -
... is the mean.

Are there areal of the UD1tecl ..tel wbere minerai producUon per eapJt&
was concentrated tD lI3I1 An lIOpIetbIc map. commGll1J \lied bJ popapMn.
may be UIed to aDlWer tbJa CI1*UOo. SUCh & map baa not been UIId for
tbJa purpoee before. The data u.d on tile map repreaent CODdlUoDl In eacIl
8ta&e for 1938. Two ... (PII.· 1) of OODCeDtratJon of DdDera1 wealUl per
capita aN abown: (1) tile pater In the 1OUtbwesterD. aDd (2) ...... eon
centraUoD In the .. central pan of the UnI&ecl 8t&teI. Tbe poutal dlttt.loDl
.1'aDkID8 bJabe8t In arda" of ftIue of mJDIral procIuCttoD .... --. ....
AJuta aDd Renda. No GUIer dIYtIIoDI approacbed u-e va1U& '1"baII J0.-
In per capita value of ID1DII'al prod1ICUoD _ order. loWeR 1IrIt, : (1)
I>J8trfct of Columbia. (2) DeJa...., (I) lUIQde ta1aD4, (4) v.re aDd
(5) . 00auecUc:ut <Table D. Tbe Jotr popaJa&iGD of tile no ~
hIIbeI& II tbe main fadGr IbM __~ .. biIb per capjta bill
~ .. Jd Dec F rOJ IDdIcate &. bIIh· toM! ... tOl" tbe poIIUcal dl....
~ To am .. clearer .pIdure 01 DdDer&l WI&Bb, .... of tbe ....
per IIIU&N DdJe .. p ......

~, at~_ I (_ - ......) ....... '" ...... quia... ·...... .,
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~ Pa 8QVAa l1li& n .. J1I.....DDW to aJUllIdDIraJ.",

toaD anal UDlt - &be IIlUU'8 mile. It will be IbIJIrD wIleN tbelldDlraJ. ...
II. rather tbaD Ita N1atlGD per eapltL 'ftIere are maar faa'- ..
DdDera1 wealth tbN lDflUIDCI tbe cIIItrIbutlaD of populNloD

Wbat wu the D&ture of tbe dIatrIbuttoD ac per ..... IDI1e ftbJe of
mIDer&1 PI'Oducta amoDI the ltatea III I.' TbNe-fOmiba of 'be .... bad a
per 8qU&I'8 m1Je value of mlDeral producta of " • .00 or men, aoe-baIr Of
the states bad a per ICIU&re ml1e ftlue of .-ue (±.,....) or 1DGn, aDd
eme-fourth of the ..tea bad a per 8QUUe mDe ftbIe of tl,Ma.lO or more.

Tbe medIaD per square DlUe ftlue II ..... (±tI'lU8) III COIIlparlaa
with a mean value of tl,4'75.'lI (±t2JO.OO). TIle )X'ObabJe error .. Jarp here
u III the cue of per capita value which IDdlcateB that the meaD aDd me4lul
ma;, DOt be colUdderecl re11abJe far u.e dIItirtINUcJDL 'ftIe reJaUoD of tbI
mean and median III terms of a coetftcIem of dJIparI~ ta .1 and podtft.
A much hlIber decree of cUIpu1t:r .. IDcUcated ba"e GIl a per ICluare mile
-buSs than on • per capita buIa (1.). The ceocrapher mar haft ftMIDtlld
t.hla dJaparlt1 before but DOt QUaDUtatlveJ:t, In tmDa of a IWJDII'toa1 00
eff1dent.

. The mediaD reple&eDti a Jaraer DUD1ber of tile allUUnl In thII IDataDoI
than the mean u Ia true a1ao III the cue of per capita mlDeral wealth. Tbe
meaD Is apparently peatly 1Dfluenced by • few atatel with IIPICI&U1 htIb
value of lIl1Deral producta per .equare mDe. Welt VIr&'lDJa h.ct tile btlbeI&
per eqU&re Dille ftlue of m1Dera1 products of '10'-.10 and North Dakota
bad the lowest ftIUe of tn.lO. It II clearly IboWD that there II • areat COIl
.trut III the value of mJDeral )1I'OdUctI aIDOD8 tbe ItateI OIl tbe bull of equal
areal UDlte.

The 1IOPleth1c map <PIg. 2) abows the ftlue of JIdDeral IlI'OdUct. PI&'
8qUaI'e m1le In I•• Do certam parts of the U'Dlted states show OOIlCIDtraUolll
of ftIue of mineraI produettOD ..beD coDSfderecl OIl aD areal bull' '!'be
iBopletbtc map presents • cUfferent p1cture from that of tbe pnytou, map
<PIg. 1), abcnrtDg CODCentrattoDa of mlDera1 wealth In east central, IOUtb
oentral. and .IOuthwestern parte of the UDlted Statel. W. VlrIIDla aDd
PeDnaylvanta In the order named, have the II'MtMt vatu. of m1Deral wealth
per 1IqU&re mUe. The poUttca1 dlvlltoDa 10'" tn m1Ileral )1IOduoUon per
IQU&I'e mile are North Dakota. AJMta. and ONICD. tn tbI order DallIed,
IonIt f1rat.

00Jnun &I '10 B9Iannu. Ja there • marbd difference III~ of
cIIItr1button of valuel of m1DeraI productl aIDODI tbe ItateI per caplta ..
CODtruted with that per ICI1We mDe? It wID be DOted tbat wtUl few a
eeptJems the per eqU&re IDlJe value of mtneral productl II peater UWl tbe
per capita value of mfDeral products. A coetttefeDt of~ of -dSltdba
Uoa of per capita value far aD the poUUcal dMIIonI .... ao per oeDt aDd tbI
coetttefeDt for per equare mlle ftlue of mJDeral procIucte .... .. per CIId.
Tbe coett1cIent would have been 100 per cent mtbe ft8Dt of tile~
IgeIl dIat11buUoD. BOWYeI', tile .upt.1J more mID dt*IIIaUoD per ___
moe ..... ""IID'ftcaDt.

TheIe IIIIUUNI are proobabJr -"d .... tbe1 IDdkIIte tbM ...
... baft more taDbJe mIDera1 ...... In ..opartIoD to popaJataaD t.bMl
otbeIa do aDd are ... able to IUpIIGIi edlMeU.... aDd lO,enuD-*1 tIlDe...
~ MAL""" IIotr doM ..__ of JIIdDeraII1ftI~"

f•• I&ate ecDlJU'8 wftb tIW of tile per ...... mDe , A -Joprit.b-
IDle papb (PI&. J>...... of tbe atreme IUII8 In ~ •
JDII;bod of CGIDPUIDI tbe per capUa aDd per IIlUAf8 IIdJe __ or·1DIDeral
DndUCUaD It II PQIIIbte a. to .. .., II'SPbi .. -..
.... ...... tbe.r IIII¥ be~ 4Ju1ra, ...,..., 00IaNd0, J&Ibo, ......
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.. PRO..... <» AfJDI cern."'"
TABLlII

V.... 0/ ....111~ _ ..,. fa a. u..".. ...,. ....

(Data ,...U. MIDeraII yeuboot, tNt)

VALn PIa ODl'D Pa 8QvAD MIuI
•• _ _ • ll.ao '110._._ _.w .'1"

••• U1.... • ..
• _ .. 11.10 111.11
.. 101 _ '10.10 J 081.10
• .. .,. 11.'10 110.
I 011 _ I" ,l,.

DO 121 1.10 136.-
III '11'1 .10. 1M.I8

12 _ 111 I" 211..
11 _ G1 1.'10 1...18
11 '131 _ eo.ao 1'I8.JO

130 1M oa 1• .30 J _.10
.'1 _ "' lUG 1 11'1.•
I' '1M 011 • .eo flU..

121 m .. '11.00 1 618.40
loe eM lOS J'I.IO 2 827.'10
1'12 lOt '181 '12.10 a ea..

I M8 131 UO 10'1'-
• ft1I '123 6.- 'l83"• ...1 l.ao 808.11 180 _ 11.&0 1 a.

II _ _ 18.. 80'1"
1 .. 50&'1 2.40 111.30

• 110 '118 10.10 ...e _ 50&'1 88.10 330.-
• _ '112 1.10 611.:10

J'I 031 .1 • .- ~

1 I. eoe 2.10 122.'10
I' .. M6 1.10 2 188.00
a HI III lllUO 118.40tS 21'1 _ I.. 1 __
I. 811 _ UO a2.'10
1_.'11 UO 1'1.

1M 812 111 IUD J III'"
I'll _ 0'11 111.80 I ..,..

'I III 011 I. ".m m 1ft ft.80 10 .'IUO.11 .. l.ao '110••
• _OM l.ao I••II 1511 _ ...,. 101.-
a_Ill lUO m.,.

'NO 1ft _ U". I '111.10
• _ _ 10'1'- ..,.00
1 _ au 1'1. I'IUO

• 1'10 1. 11.10 IIUOIll"''' U" ....1M _ _ DUO 10 Il1O.10
•• _ ... 111....n_. 1.. 111M
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