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EDITORS UE![) 

i/o e r e plc·oscd to c.nnounc.:i t~'.t ofter r.r:.:i.y months of plonnine; and 
work th .. first Gt·.?lor;ic:i.l. bro•1zc t.,,bl..:.t to b. cr-..ctod b}· our Suci1Jty, in Lb.nn., 
is rc.::dy end !'ill b.; nou.'1tod in &r'.':.;it.:. by th=. Strt. Hii:;ti11•.y D·<1 .. ,t . ot ..n out ­
look on th ... s~ , C;-vix n:t Taylors F~lls. T'..tis 31gn uill bo dcdicct.;d to th ... c.cm­
ory of ou.r rounder, Edtlcrd P. Bu:o-ch. A dcdicoto-ry proe,r.m and !1 .... ld trip \1ill 
be.. hr..ld on s ... ~de;y , Octob ... r 30. 

llr. L ~ rcncc ii. Ki=:.,:, , with the. h..:: lp and co-op,'r-..:.tion of D1·, G~vruc 
A. Thiel, Choir!:\Elll of the D~pnrtrnont of Chlology ot the Univcraity of W.nnc.soto 
who compiled the t;cologicnl do.to , olso ctdc. :ill other crr':l.:1301 .. cnts . Wo t h,; 
mombors cnn be justly proud of su:a>porti~ this worthr1h!L projec t. 'lltis ,l'lc hope, 
is t he first of sir.iilnr signs to be orccti;.d throughout the. stot-. by our Socioty. 

l.llU ;z;s'I' FEil....~TION cotNmrIOH. 

'Ibo ll1d~1eat Fcderntion of Goologicol Societies hc.ld its onnu.al con­
vention on the 26th nnd Z?tb of August ot Davenport lOi'n . Thero t~a:l a good 
roprcsontotion tram nino states or th ... oidl'iost, there. no:t being t en stntos in­
cluded in the Fodoroticn. Tho Fcdcrotion hes boon steadily grol'ling , oovontoon 
societies being off1liotcd in tho Fedoroticn. 'l':lo of the l~rgost sociotios nro 
from W.nnosoto i . e. 'Ihc Geological Societ~{ of Uinnosota, end the. llinnosote. 
Llinorol Club, coch of which had three dclasc.tes to th,t.: convention , 

'Iho footuros or the convention progrc.r.i wore -
let, A visit to Augustnno College, ncross th.::> river in Rock Island. 
2nd, A visit to Bhck R:lwk Ste.to P::irl!: wboro r.n evening meal •~s 

cnjoyod in tho beautiful mm Stone Cholot ond MusoUCI., 
3rd , Locturos on Geology, llinorulogy ond Lcpidory Uork. 
4th , Evening bnnquot :i.m! auction sale, the lt:.rsest yet hold in tho 

nidlfost . 
5th, The most complete o:lthlb!t of minornl spcciz:ions yet hc:ld in 

the Fodcrot1on. 
6th, Tho Sunday o:r.cursion to so~.;. of the fcmous eollocting orco3 

in Iowa. 
'Ibo follot>1ing officers wore elected tor the ensuing ycor. President, 

Charles H. Preston , Minno:::polis ; Vico President, Jas. 0 . ?!onteguo, Milwoukco ; 
Secretary, John :F . Llibclcic, Detroit ; Treasurer, Horbert i'/. Word, Dos Hoinos ; 
Historian, Ben Hur Wilson, Joliet . 

A constitution was adopted and incorpora tion was authorized io be 
orgon!Zod in th.:J state of 1linnesotc . Due to the ract that a propondcrnnco of 
o1'filietod socioties oro interested .r:icinly in minerals Wld l'.lpidory work, tho 
nOJ110 was changed to read "fdidwcst Federation of Geological and JJJ.norologicol 
Societies." The by-lows provide for on executive cor.imittco to conduct tbo 

detail aft~~~~ ~~n!~~t!~d~:ti~~0 ;0 0:~r~~~!~t~~n!~a!i~P~;s~i~:~. Joliet ; 
Sc::i.nlon, Chicago ; Grand.-Oirnrd, Evonsion ; ilontoguo, Uilwt.ukuo ; and Bingboa, 
St • Poul. This COC'.r.littcc held o. session in llill'loukuu on tho 29th and 30th o:r 
September und me.do nrr::ngoments for space in tho IJ!lwoukco Uunicip;ll Audit ­
ori um for June 28, 29, and :>01 1950 . Tbe cOCllllittcos ore. all enthusiastic in 
regard to the "sot up" and look fonrnrd to a most succes:itul convention no:r.t 
yoor . 'lb.is tiill bo o joint cnnunl convention of tho Llidwost ?edorotton 
{the 10th) ond of tho National Fcdorction (tho 3rd.) 

\10 must all got behind this project to cssuro i to succoos. 

Charles H. Preston . 



,_ __________ --- - -- -

Mrs. L1111 ::m J . Freru:l'Jn f1ho pcaacd uwoy on August :50, 
1949, mm born in Dotroit , Mich. October 20 , l SG? . 

Her mother died rihcn oho v100 o little; 13irl flO oho often 
oocornpanicd hc..r flrthcr on buoinosfl tripa, Sh,; told of him 
leaving bor ot tho Fi:.ld Musaum for hourc: ot c time 11nd tho.t 
io nhcn she first bccnmo intcrcstud in ge;olOBY ~nd minc.r~logy , 

Sha \'Jt:..s r.r:rric.d to Horb-::rt G. Fr::ic.mnn in 1891. In hor 
busy l1fo sho ~ru:g<..d to ~ttcnd tho University 01· U!nr.:isotc, 
studyinS crt, speech , psychology, music, "tc . Sho gr,,du"";tcd 
ot the :.g.i of 65 . Mrs. Frcc.m..-.n rctcin .... d r.n ..!Ctivo c.1:'!.d end 
boundlooa cnthmli"Sll to tho vary l.:st. 

She mm keenly iotcrcstod in people ~nd their wcltcro, 
and wns, i:i her quiet ccnsidcrcto r1c:1 quite c philtl.D.thropist . 
\lbilc she \lOs attending the Univoroity "'.Od i n the y.,ar::i thc.t 
tollo;1cd, ah~ holpcd oo.ny a struaelina otudont uho rcn ohort 
of funds. A ton:t::r f4inn,;upol1s rcoldc.nt O'.,cs hls start cs on 
opcrotlc slr.gcr to her generosity and cncourr.go!'lCnt . 

D.lring World ·.for one she gcvc vccy freely or bar tine, 
talents and energy . She used to make tripa every \'lOck to 
Port Snelling to ontcrtD.in end t::ilk rith tho boys nnd also 
taught them dancing . Uony of th~ boyo gave hnr their medals 
in opproeiotion for her untiring devotion and ::mrvice . 

Hor husband died o.bout fh•o yMro ogo . Surviving ore o 
son Kenneth, Oakland Colif , and ono brother , S. s. El liot, 
Portlcnd , Oregon . 

Ura. Froomnn 'l'IOS a member or thr. University Of Minnesota 
Cosmopolitan Club, Hcnncpi:i County ru.otorienl Soekty, the 
Minnesott: Uincr:>.l Club c.nd the Goolocicr 1 Society of Uinnosotc . 
She hnd mnny friends in th· society end tht.y ~:111 r-srot hor 
paosing . 

~----""""-· Coo-por. ~'I 
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EDI'!ORS ?"CITE : Th" follcring 1rticl "'.:. 
written by Dr. Lc:-;li-:i 0 , O..rt, o-:. .. o · cur 

!colic 0:_"':'.'_'-:- ~· 

Sveicty ' s m"st popul·.r and bc.'.lt ":nam .... -:bcra . 

11 Th~ t cro , tit!l<l3ph::ro , ol.most olwoys rof-+_ro to tho ir:iooous mvclopo 
surrounding tho nurroco or the ccrth . T .. o nerd is dcriv~d tram a Grc..;k ~1ord 
ccontng 3m0ko or vapor ond sphere . 

The early Greek, Ancximo.."'ldar d.'.!.acrib:.::d tho \1ind '13 buins fl<T.11ng c i r . 
. 1 ti t d I~ is soid tl:.at in the corly ;:iort of th ... l?tt. cc.1tucy th.:. Arcbs 

~= lt~~o~ct~r~ 
1 
h~~~~o~; ~~c ~~~~~P~~~\.i~0{ 1 ;;~ ) a:~~~~~z~~ !~t ~~i!1~~a~:ts 

I 

chidl y of two g.'lsos . Cavendish , i n 1781 , round ,J. f r to biJ o mixtur(. of ~0 . 83 

'11 ~~~t~o~y~;:t o~~o ?~~;o~~~~~nn!;r~~~nis I~o;o~~s~~~~~~/~~;.~;~~!: ~:~~~;e~~~k 
in 1765 c_vcndish notl.d th~t air contain:d o sos or G 1soo that did not conform 
to teato for ox:n~on or r.itrogcn . In 18£1·~ Lord R· ylci~l c:id Sir 1:1111,...m Ramsey 

l
,';I isol tc:.d o.n inert gas nnd fo(}' r..;....:;:.cd it ;:irzo: . • 
~ Ozo.n~ in th,:: air is p.roCbccd ti~· ol ... ctric~-1 ui~c!'lnrgca and io noro 

obunilant in tho air over coo3 .::i:::.d -:i.ou:it...ins, hut it rrob'....bly is n1,;V,.1r prouont 
in qua!'ltitics , Ita odor, th=.t o: frc~l laund~rc.d a!l'.- ts tJ.r_t !".cv.;; Ocon t.ung 
out in tho t:une.:iin, to dry, is oft:m distin,,,-ui~cd in t •• ~ .ir follor<ing nn 
c..lcctricc.l stor::i . 

l
'I Carbon dioxi.:lc is tl.c :product of copir.:ition in o.:1inals •;,.'\d plc.nts, 

ond lnrgc qw:u:titio3 of this gas, stc::.o , bl·:l.ro.,:;-.~ .;.nd nitrugcn ~.r ... libcr-:tod 
t o the .::iir by vole· ~oo:; . 

II 
Ti:o aourcJ of ox:·gc::i is :i.ot. so dctinit<l~· 10.u.m . It micht be rron 

the docompo::iit10:1 of volc:inic c~bo:i :l.iox!.dc b:r pLlits, but o!lll• .::;rc·~n pl'lr.ts 

I 
in the pr.:iscncc of libht c:::...'l <!.cc.::;.,vso c:::irbo:i. dioxide. Most prinitivc p~ts 
noro not green , so it sco!:1.s nor.:: prob-:blc ttut there a.~y !;av b..::cn Ln excess 

I
, of oxygen in the first place. H:.r.·ic-:-cr t.!:.::: bo.lc.!lc; of tb. qu'.~r..tity of oxy!;)Cn 

I 
in tho c.ir at tho prosel!t ti!:K: is :1:J.intai r:.d by Gr-en :-1- :-.ts . 

Tli:i l1t9ttor g scs , such os hi.,liU/1 ond l.y1rQGc..n , :oul1 l:::i.rccly 
I oscapo if tho corth '.'C.S 1:? c liquid st tc bu+; uoul.:'I b~ r_tuincd by c. solid 

oortb crust . 
Among tho •.i.t=iosp!'leric gcscous ir.ipuri tico arc ni troccn oonpoundo 

t hnt or e pr oducci.l b:r clootri c!!l disch~rGOS durinc t:;und.:ir atorr.ia . T'- eso arc 
woshocl out of tho atnosphoro and carried down b;1 r ,in 1..nd 'lppc:ir to ploy on 
impor t:int role in fertilizing th0 soil , t!lu3 r.x:-ilnininc th<• oft noted fact 
that rain oppot.rs to rc'li t::..lizc the lo:.~n end t; rden r.:uct. more then wetting 
down tho l:::i.un or Burdon from the hydrant . 

Lorgo:11c du~t is introduced i!lt'~ th:.. ·tr.1o~ph• l"'l by di~intogrotion 
of motcoro, volcc.nic c.xploi::iions , comtustion of ru·.l, lH.d fror. tho c: rth'a 
surft.co by ~~inde . lii1ut!: salt cr;,·::it ls ;;.ro oftc..n fow.u.I th t 1;.._r introduced 
by oeoc.n spray. Our lip::i taste s'.:.lty uhcn o.u l.ro no1.r th~ s;-~horc . 

It 1~ tl.ouv".it th_.t '1oi:::: atcosph·-ro cxton1e u.Mrird ultot;cthor sor.-.c 
tb i rty- fi'lc miles or noro , th:- trop:>:lpi.cr:; cbout six :::ilea, t?.;;; ctr.:..to:;phcro 
thirty or aor.:: nilc.s . 

Pe ncnt constitu:.:i.ts of ... tr ar u::u::.ll;i· pros..:nt in such ru:i.ounts 
os gh·o tho av ... r.tt:;c figures 1:1 the fc.llC!.!i:. t: blc . 

~i !---~-----_-_----- -

:I 



Dr-1 .cir , volume per cent 

Nitrogen •••• • • • , ••• , , • .. • ,. 75 03 
Oxygen .• • ..••.••. .. • • . • . • . • 20 . '?9 
Argon •.... • . • .. . .. .• . .•••• • 0 . 1:1323 
Vfotcr vapor (variable) .•• .. . .. .. . • 
Carbon dio::tido ..•.• • , • , ••• . 0 . 03 
Hydrogen •••. • • .. . • .. • . • .. . . 0.01 
Noon • • •.. .. • , . • • • •• • , . • • • • • O, 0018 
Krjpton •..•• , • • • , •• , ••• . ••• 0 . 0001 
Helium .....•. . • . • •• • , ••• , .• 0.0005 
Ozone •• .. . . • .. , ••••••• , •••. 0 . 00006 
Xenon , . . . . . . • • . . . • • . . . . . • • . O. 000009 
Radon • . . •• . •• • • ,., •• ,,. , ••• 0.0000001 

Percentog<Js of the cons! t uticnt s of the atmoophcro vary \11th lntitudo , 
oltitudo and with local atmospheric diaturboncoa . And bcaitloa thCJ olomonts 
I"'lll1Cd 1 thoro aro oltmys impuri ti:::s, foreign ll".ott1.::r , to be conaidorod , o.nd 
th.c amount of ir.1puritioa present is prc11c.:.tod on loc.::l conditions . Those 
llJPUritios ore both ors~nic end inorgonic , tho fomcr often boiI16 living 
orglllliSC1s, bcctorio , tho latter, cs \fCll cs tho form .. r , M:: bo l:\rgoly 
coo.posed of tinoly oxidizc.di:mtcri::ll. Over tho socs tLc nw:ibcr of tiny particles 
!!light bo one to on<; cubic c::mt imetcr nbile ovor cities thoro J:l.igbt bo thousands 
of foreign porticlr-s to ono cubic contimotor . 

T:o.c A1.:~~ri..n r:ctcorolo:.1st , Julius Brum, hns sh.own tho considercblc 
variation in otmospboric consti tucnts by loti tudo in th...: f"ollm1ing tabla . 

vi.-.tc r C··r bon 
Nitrogen or...·Bon Argon vopo:tt d i oxide 

EqU£1tor 75.99 20 . 44 0 . 92 2 . 63 0 . 02 
Latitude 50 N. 77 . 32 20 . 00 0 . 94 0 . 92 0 . 02 
L.,titudo 70 N. 77 . 87 20 . 94 0 . 94 0 . 22 0 . 03 

'!ho avorago wc.tcr vapor in tho oir in suomor is :::bout 1.2 % by volumo , 
but in vary cold woe.thor tho c.mount prcs.:mt falls ::ilmost to zoro , and in 
humid clir.latos 1 t r.iay reach ss high as 5 I(.. 

Air diasolvoa in water , and :J i r cxpollod fron we.tor cont:J1no on 1ncroo­
eod proportion of oxyc;cn . T:1i s is the rouson that automobiles run smoother 
nnd hove r.i.oro po~1or in fOS3Y \vcothar , cor.ibustion being much batter bccouao cf 
the incroasod omowi.t of oxygen J.n the in ~ takon air. 

Thi6 table givos the. Il!lJ!l:;s and tho ._pproxim:ito p<.rccntr.goa in th.:. earth ' s 
crust of the most cbundrmt d..:.::i.c.nts. (Dote of Goochcmistry. U. S.G. S. Bull. 770 . ) 

Oxygen • • , • • •• •• 46 . 46 ~ 
Silicon • • • • • , • • • 27 .61 
Aluminuo • ... .. .. 8 . 07 
Iron ,, •• , •• ,., • • 5 . 06 
Cclciwn • . .•..•• . s . 64 
1.4.ognosiUCI •• , •• ,. 2 . 07 
Sodium ••• ,,.,.,. 2 . 75 
Potaasiut1 ..••••• 2 . 58 
T1ton!UC1 • .•. , •. , 0 . 62 

Hyd.rogo:i ••••• • •••• • • 0 . 14 
phosphorus . , •• , • , . , • O . 12 
C-:.rbon , . . .... • .. , . .• O. 09 
Lf.'.ng'lncso •. • . . . •••• • 0 . 09 
Sulfur • ... •.• ,, • • , •• 0 . 06 
Chlorine ..••.••• . ••• 0 . 05 
B.;rium • .• . .• • .•.• • •• 0 .04 
Fluori nv • .• .. • . • .• • • 0 . 03 
Strontium •••••• • , • •• 0 . 02 
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I Oct . 24 -- - Tcylor ' ~ F'.,.lls, Goo::;,;:b_rry, r.n1 B=.,tia.., Riv r S t ate Pc.r l>s ]l,r'-
1' ~~~ ~~~~r'I~u~~~~= : Pror. or G.·olo~ , Univ . of l.Unn. , ~ t 
j ·~d Director llinncsot:i G olo&,icr.l Surv _y . j II ! 

Oct , :31 --- W.nneop!I _nd Rn!n.sa7 st~.tc. P--.rkn . !ti 

1.11' . Ernest H. Lund, Grtidunt~ Student flr.d Inntructor , 
Dcpcrtr.i:-nt of Geology, U..-.iv:Jrnity of Uinneaoto . 

tlov , 7 ---- Lnnd :?oms llD.c! Sconr:ry . 
Ur. J . llcrlc lbr.ris , Iastructor in Nntur.l Scionco , 
Ocncrnl Colli:ip;o of tho UniTcroi t:r oi' !Ji •• .ac!lot'J . 

Nov . 14 - -- Tho Enrth nnd Itn Clittrtns . 
Dr . Jchln R. 3orchcrt, .'..::;si i:;tnnt Prof ocor , O.:p:'.lrtr.icnt 
of Gcogrnph~· . Univ:irGity or lllnn..::::otn. 

Nov . 21 --- Introducing l!inn.,;sot· G.aolo{l:Y . 
Dr . Geo . A, ?t.i:::l, Prof . of Gt:.oloSY t.nd Chr.im n of 
Gcolo;,;y c:1d I!in'.r<:lou , Un1-1 . or lli n.:<..:cot 

Nov , 28 --- W.Mcsot'l c:..".d th~ ·.iorld ' z Old.:.st Roct::i . e Dr. C.;.o, ?!. Sch- rtz. 

• 

Dec , 5 ---- 'Iho ..ncient Trorr F".>r::·:t10;1a or tta. L~ 3up....rior R~·sion . 

Dr . John ~r . Gruner, Pro1~ . o! G::ol~· ·.1':1 Ui:i. rtlo.p', 
Dcpcrtlll<Jnt of Gcolo!;Y , Univ.:..r::;itr or Hin:~<. not~ .. 

Doc . 12 --- Orit;in of tho L :kc Sup""rior 3cain. 
Dr . Goo . ?:. Scln:::rtz. 

Doc . 19 --- 'Tho Co~bricn Rocks of llinncsotc . 
:Jr , Robert Berg , Gr::idu"t;:. Studont in Goology, Univ . of 
,£im1. doing f ield \'!Orl: on th:. C .mbri'ln waior th<.: spClnt:IOr­
ubip oi' thv Goologiccl Soci . ty of Uin11oootc. . 

J"nn. 9 ---- The Cr-.. ':lbrinn Rocks of L!inncnotn . (Cont'd . ) 

Jon , 16 --- Th.:J Ordovician Rock3 of Mi:m' 3ot• . 
Dr . " . Ch.,rl'.·.:; Boll , A:moci·:to Prof . rin'l Curr tor 
Ckolocic l.tuscu.':l , Dc!1t , of G;;olom , UJ,1;• , of 1tlnn . 

J on . 23 - - - 'l\lc Ordovician Roc:!!::s of !!in.'lc:sot • (Coi t ' d , ) 
Dr , ~.f . Ch;, rl:::s Bell . 

J on . 30 --- ~ Dcvoni.n cn.d Crct-:iccou.:J Rocks of Utnn~oot~ . 
Dr . Geo . A. Th!:::L 
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L S . SA'lAC: • . --· 
0;.;.torio Deportment or Utoes 

~rY.~~_!h~c-po~:_::t_!cl? · 

Noto : Published by pom1ssion of tho 
Deputy t!inister , Ontario Do!)artmcnt of !tines . 

Uranium \'ins diacovorcd by Martin Kleproth in 1789 , end tho cl ement was 
isolated in 1 ta metallic form for tho first tima by l::Ui,iono Polisot in 1847 , T.,o 
hi thorto unsu3poctod propsrty ch:J.rcctorintic of oll 11r1miurn- boal'inr:s minerals 
and nm·j imO"Jn os "radioactivity" tills discovorod ocoidcntolly by Prof, B:.cquerel 
in Paris in 1896 . 

Becquerel , ~fao WJs oxpcrir.;ontinc; with fluorvsccnt min...:ro.ls , hoppencd 
to ploco o piece or ur.:inium-bocri:r.g min'-'r-.Jl on a \'!r~ppod photogri:.phic plate in 
one or t ho dr tr.1cro of bis dos!! . Somo tilno later ho used tile photcgrt'pbic plate 
and on developing it naa esto::iishcd to find o.n iriu;.co or th-, minUMl ap-::cL':!Cn , 
Only nn inviaiblo po::ic..trntlng radiation could CX!)lc.in tbia phi:.nowcnon , and 
Prot . &cquor .:?l gc.ve the proble!!< of ita 1m•cst1gation to ono of hia pupils , 
Jt.:.rie Curie. &d:.oo Curie and l:er huobJ::id Pi erre toun:l on:J other olc:::ont, in 
cdditlon to ur-:niuc, that '.'l:?S rndioc.cth·o . T'>&.111 clc:::::int \~as thoriu:;i. , and tho 
Curios wcro soon obh to aha:~ th.. t ti:lc ctipt..ci t:,• to toe a photographic pfote 
in tho dork \Jf.13 proportion...:1 to the uM.niU!ll or thoriu:n content or tho !linorol, 
dopendirt,5 on which it c0nt::ined . 

T!lorc wcs one exception . This wee tho bbck minr·r':l pitcbblondc, nhich, 
thoUgh it cont'lincd uronium, shO'Clcd a r adioacti vity cue!: more po':•crf'ul tl::.an 
could bo occountad for by its ur:mium contont . Tho Curie.a nuspoctod ::mother 
much r.ioro pooorful r :diooctivo c l ement closely r.rnsociotcd nith uranium , occur­
ring oa n vory trifling porccntogo of tho t?holc. in tho nincr i:il pitchblc.ndc . 
Aft or sovorol ycors of poinstai':ing work , th<. Curi on succo;1ded in isol!!ting o 
vary minuto quflntity of this clom:.;nt, t o which thoy e:ovo the nomo "rc.dium." 
T:l.o proportion of r adium to urcnium i n pitchblende ia ono third of 0110 port 
por million , 

Tho thor:i.pcutic volua of rsdium ;mn aeon rooognizod by the modicnl 
profession , and !or 111£1ny yoc.rs uronium-boarins mtncrulo 1-~~rc mi nod for their 
rudlum content . T.o<. ox.tensive cernotito doposits in Color .... do ond Utah \"1£ro 
r-xploitod for o oumbor of yo£1rs, y1cldi1J& ur:i:.11um (for th. rodiw:i c.ontont) 
.. nd v-:nadiu::i . 'nlo very rich d::iposi ts of pi tcbblon-'.'.o i:1 th·. Bolgi:::n Coneo uero 
tirst discovorcd in 1913 end pro·rcd to bE: so rich tt.ot it t·u;; no longElr poss ­
ible ror tho ct.motite deposits in thr.i United St"tO/J to coc:.p,.to on a co!!!:'ror­
oinl b<:sis . Tho pitchblonda deposits of Groot Bcc.r luk. in C...ncd;.; wer.'.l discovcr-
0'1 in 1930 , and thos3 in tu..."""D proved mo~ oco:ioc..icr,l to mine. t.hun those of th3 
Bdgi 11n Congo . In the process of cxtro.cti~ rJdilltl froo ti1Dso ur-:niw:i ores , 
the tailings tb-.t contained ur(jnium iiero oft.::n cold co by- products, i f thE!y 
could bo sold ct ell , or \1orc du...-,pcd outsid-. the r;.,finori<la . 

Uost pnrsons by this time kn'Jri th'lt the olc.r.iont unmium boa plnyed 
tho chiot r ole in the dovolop.."'l\ent of tho atomic bomb, anr1 tho public: has been 
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m<J.do llJllply oworo, through tbo press ond radio~ or tbo o:io~ou:J signific!l.nco 
thot the discovery of noons for rolco3lng nuclcor or ntomi::i energy aust ln­
ovi tobly he.vo in the gcnor:il uorld ccon'>my . It follou~, th,,;rofor.:., thot tho 
provision of grootly incrccscd supplir:o of url'\niwn h:Hl bOcono t:i mnttor of 
pore.mount importt:nco , Ev.:iry notion on c.:.rth , lorg. :md sn.oll oliko , is no'll 
ongcgcd in a fovcriah scorch for ur'"'niu.c:'I rur.ourcorr. Politlc-.lly , tho n;:tion 
tbct hos lc.rgc. reserves of U-'"':::ll:!.iu:n on: oasu::ir.s o st~turc for out of proportion 1 

to cer;> size, or populetlon, or gcclth. 

'lb.a olor.:.ont lll'tlnium , bci113 n rncto.l, occurs 10 minor-:ls end ores in tbu 
so.m.:i woy os copper, iron, l~d, zinc , or :..ny of tho othvr m~tols cor.M':IOnl.y usod 
in industry , cnJ the s--u:i.:: fUnd:.montr.:l principl·'s tbot bwc boon succ•)Ss1'ully 
ap;lilld in pros_!)Ccting for these other m ... t)ls nrc oqudly opplico.blo to tho 
scorch for urnnium ores , 

It is not ~cnornlly re;cl1zod th;1t ur<inium is not o rnl'\l olcmvnt, being 
moro cbundcnt in tho cr.rth • s crust th .n ou-.~,r, a.:.ttL"lony, and mercury conbincd . 
~ content or ureniw:i in fac earth' .... cru:;t is 4 p· rts per :llillion ond or 
thoriuet is 11.5 p.grts per mil~ion . It r;ust be pc.i:it"d out , h01~.w. r, tbnt 
relcti'1o obwllknco is not o::cca&rily indicctiv-_ or .:i•;,ilobility. UnlU::o m'llly 
olc::;.onts uroniu::t is not uid::ily found in rich bCX:.i1s , nnd it OC."'./ b\' intic.o.to-
ly associated Pith otbor chc.o.ic::il rol"":.ti·1~0 in ignuou3 rocka . ! 

All rocks contain pcrccptiblo c.r.:onnts of r~dioo.ctivc olcr.i(,nt3, 1..,. I 
mccsuroblo quontitic:'.1 of ul"'l!lillfil and thoriUl:l r.iinor le . T...i.c. MOro ncidic , light-

1 ~~1~~0~o iri:~s o;0~~10:~=~v~ 8 a1~;.~~r.!~;a t~:~ ~i' \--~~~~1~!~~i ~~n~~o!~ I 
is urnniUJll and tho ro.m:1iodor thoritl!:l . '?.1..:J i:or.: basic or.d d'~rFc.r igo::ious rocks, 
such os basolt, hove only from 3 to B g:-'.l.ClS o:r r,_d1ooctivc. clomr.;nt.:; per ton . 

Uroniun- boor1ng m.inor·.ls ~:re distrib-ltod through.out tb-:i ~orld \iitb 
prnct1colly over; country having on.::.: or i:;or knaan occurrences . l:l most ccsos 
thes-J doposits oro only of Ill.nor import::ncc co:oi,.·.rcd >11th tboso th· t hove bcc.n 
mined on e co.."ll!l.orciol basis for rt:diu!!l ~nd urc:iiwn . It nos c~tir..ot~d in Hi41 
that c.bout ?5 per cont of tho k:J.mm ros ... r1os cf uMniuo. •1t.s 1n tb.c hands of 

I 
tho United Nntionn . Those rcwrvos include tho \'IOll-knmm dopositll of Cunadn, 
tho Bol Bion Congo, '.lr.d tho United Stat ~a . 

\I rocoivod ~~~l~~t~~~~i~~:-~~~~ ~~~~~!~~n~f o~r~~~.g m~~~~~~ ~~: :~~~11 for 
tno radium content, l0'.1~grndo dcposi ta cbvioui::ly could not en tor into tno 
picture . ilith tho dovolop:xnt of the atO!llic bumb ond t!.lc posoibility ot using 
nuclear c.norgy for po•mr purposos, it is vc..ry lH:.oly to .. t ·.11 10\ ~sr1do 
de.posits of an mr.tcnsivc n:..turG. ..--;ill ba 01;.r.::fully 1.0vosti,:;ckd . 

Tbc nuobu.r of kn.a.m nim:;.r::ls t!irt contain ur-:i.ni!J.':I in so:io &oaur:i is 
qui to lorge, but !'lost of thos<:i arc rnro enc tho contc.nt of the !.lcmcnt is so 
lo\·1 end vnrioblc tbc.t thos·- c!.nor::-1::: c.n; ol. Uttlv pr-ictic~l importcncc ca o 
source of uranium. The bulk of t'.!:.e •:orld $Upply of unnium up to the· present 
h.'!s bocm obtained from dcposi ts of the i'ollmii~ miner·.!~ : -

Pitchblondo (crystal vorioty uronitc) - Pricory r.i.increl. 

ii 
I 

II 
'1 
I 

~~~~~~~~~~~~~~~~~~~-~- I 
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Cornotito - Tyuyw:runito Second.cry minet"-ls . --:,_1 Autinito - Tobornite 

Pi tchblondc , "hi ch is o n.1turol uronhu:i oxide , iz tho richest ond 
comr.1Crciclly tho most inportcnt ore of ur-:.nium. It i ~ the only prim.-iry ur-::ru.um 
mineral thrit occurs in the form of dofinito veins or locks . It mcy bo the 
dom.incnt minornl or it m:iy occur c:.s nn :::icccssory in voir:s of other i:iotnllic 
ores, not!lbly those of silvor, cobalt , nnd nickel. Pitchblc.ndo is gcnottlly 
deposited frO!ll hydrothcnnnl solut1one in tho form ot veins or !ltringcr cystocs 
occupying f.iult::i , choor zonos , or frccturc3, but ecY.::o di.:;scminctod pitchblende 
moy occur in thc.. tioll rocks . In this fom conccntrc.tiono of pachbl~ndo oro 
conpc.rablo in r.J.O.nJ Mspccts to comr.'<on typ<...a of gold end b:::i;o -motol dopos i te , 
and th.::: samo coneidorctions of s:::ologic:..l structure thr.t guide prospecting for t 
thvso deposits 11ill dd mt.tor iolly in tho search for pitchblondo . 

In his paper on "Proapccting for Urnnium in Canod::i. ," Dr . A. H. Lang , 
or thn Goolo!)icul 3urvoy of C·.n:-,dc. , stronac.a tho roct th'). t os tho minerals wi th 
rihich pitchblondo ls cs::iocir.tcd in Can:.di-.n hydroth.rmcl d~po31 tl3 v~ry greatly 
in kind !"rooi. ono property to ;noth.:.r , no d·.1i'11to rule.a :i'.'or oinoJ:cl associat­
ions con be J:1Qdo . At t:cvrr.l prcp:::rtios, pitc:1bLrcdry is cobclt. or cob::.lt -nickcl 
ll'dncrcls, cholcopy-ri to , pyri tc, h-:.L;Jtit· -, :iucrt;;, r.nd v:::rious c~rbono«i mincrels . 
'Ihc extent to ''hich thoso onsoci::tions r.rc cccidcntl ;;.nd tho extont to ~7hi ch 
they oro rclioblo guidos to prospocting er.; not uf'll kn~in ct pros .. ..nt . 

Pitchblando ia chw.ractarizcd by black color , t:tetsllic opponrcnco, gr easy 
or pi tchy luotro, C.on.'JO oosai7:i texture , t:nd ..ixccptiond ;1oight . It somotincs 
occurs in botryoid.l or ·id~cy-11'.';o !lllls.1, s or cruzt:i , nhich undor <;. lons ero 
sacn to bovo a r.:.dic.tod texture . In th113 le.at rom, pitcbblondc no1:1.::11b'lt 
rosc.mblcs b;:matitc., nith · .. ?:i.ich it is often clon:Jly nsoociotcd , but it r.i;;.y read ­
ily be distinauiohcd frO!!l hc~ti tc by tho blccl; or groonish -blnck color of i ts 
stron.1!:: or poudor, in contrnst to the strons red color of b1.mati t( . 

Pitchblende dcpozits h::vo Occn found in so !D.::.ll:f different types of rock 
tbi.t no gcnorol rules for fuvor::blc host rocl:3 c::in bo givon . 'I" ... o problr.m is 
peCulicr to individunl districts , end even in thcao , gcolo.3ic<:il otructuro ls 
commonly moro imporknt thlln rock types. 

Almoat nll thri other primccy ur:inium minrrols , including "uroni ni to ," 
:.. crystal vorlcty of pitchblende , Dro confinod in ttioir occur rence to gr unitic 
r ocks, more oapccially to pCgm."ltito . Tho vorii..ty of i..:runi um. minon:.lrJ found i n 
such oasoci.1tion is largo , and for tno most p.:i!'t thozo minvralo art. of compl ex 
composition . 'nl<:>y ore mostly !:llLck or d'l1·!i: brouniah- rcd in color , conspiciousl y 
heavy , nnd often of o subm:tt:;:llic nppc::::roncc , o,ml they :;;o.:::ictiocs occur in flcll -

11

, 
d• vc..lop-Jd cryatr.la. A~ ti rult. , such i.Un .. ·rcls occur r. thor sru~cly diascminotcd 

1 in tho host rock, thoue;h occosion.c.117 th' y form t:..':'.£.11 n, sts or pockets , or ero 

1
1 conccntr~tod in zonea contr;inins lor~.::· oggr~gutc..3 oi' bLck mic:... Such de.posi ts 1 

occur in ''idoly sopuro.tod perts of C.:.nnd:., but porticulc.rly in tho ooutbcrn I 
port of the C!:..ttndfon shield . Hono of thcso Los y0t bt.:cn provod to bo o co:nmcr -
cinl source of urnniuzi . Tho occurr.:.ncc , c.loo, of block , co-:1- liko hydro- 1· 

I 
carbon minerc.l (thucholitc. or cnthr< .... :r.ol!t'-l "\lhic.""'1 uill bt.rn , in o pcgmatito i s 

:u:~:~~~~a~io t~0~~~o~~c~h~i'0~:~~~~· und tLla ir.atoric.l itself often conta i ns . I 
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Prim.:;;ry uranium i:iincrnls ere r c thcr prone to c.ltcr 1tion '1Ild brcckdot'ln 

under ·.1cath.::ring <-0cr.ci ca, nnd for this r o:;:aon th -::1 e r e. ocldo~ likely to be 
found· itb tboir frodi. outi'l<"rd ch~rcctcri~tics p1'.s:rvc;d in ourfocc outcrops. 
Pi tchblende , cs ncll ci.; it :i crystal vt.ricty urt.ninit~, ::l.'oy wci. thor to c 
greonioh c&st, but both ::re more likely to exhibit chi r .. c t cri atic LJid vividly 
colored yolla.1 Md or.:ng:> s:.corldcry products . 

Sccond'Jry urcniu.'l mlu.crr:ls ere thoso romod by the. al tcrotion of pri::lt.ry 
species by wccthoring or other n:iturnl og:-nc lcs. They r.:·.y be found roplr:cing 
th.:: oribincl mincr ": ls in s itu, but more co.rr.r;ionly hove bor-n pr·"~cipitatod out 
of solutions doriv:id frO'."l--sti:Cb i'.:l.inor:le . The dicsolvod ur:miu.m. snlts mny hove 
bcon corricd considcr:ibl c dist-:nc.::s by circulating or surface wntors t< ith tho 
forr.ic.tion of rich concontr ... tio.is in c·_rtcin r~,vor:iblo oro:-:a , such oa tho 
dcpoa i ta of "cornotito" i n Culor:i.do and Utoh . 

Doponition from solution x.y bcvo clso occurred cdJoccnt to the priMry 
source, on cr .. cks -:nd joints i!l tho enclosi ng rock . '!'!le "tobern i tc!..&utuni t c" 
dcpoaita of South Australia o.nd Portug.-.1 t.rc cxwnplcs of t:,1s typi::: of 
deposition . Thooo t;·10 spec i es , t h<:! ao-c<.:llod "ur ·niu.':1. t.1.icoi; ," ;. r e the only 
secondary urrmiuci mincr:ls th:i.t cora.1101ly occur in cr:rst .1 !'om. They occur 
in S1::.all, brit tL , clonv.:i.hl:. pbtes, ,.ihic::i. for tob..;r1dte ~r;:: of :n cmcr :::ld ­
grocn color and fo r cutunitc ::ire brisilt l c:ior:.- yrllor . . 

j j Ccrnotitc (pot,_;_sslum uranyl vcn:idoto) lo b~· f;.r the noot important 
uran luo- bcoring r.J.nt'r-.:.1 found i n the Unitr.d St .tcs. It coat froquontly occurs 
os a yellon cryst..;llin-... or cr.orn,.hous pw.dcr in loosely coh"ring :na.escs. In 

+ tba Color"!do and UtW! doposits the c.:rnotit.J occurs chi:-:fl:1 in a:rndstono, 
1

1 

conccotr::itcd along cr::cks or bcddin[;-pl'lm.s or in pockctti, nnd loss cor-nonly 
ns nn ir:iprcgnnti on . Tyuyor:iunit o is c v1.ricty of carnotlto found in Russia in 
~bich cclciu!n t ... kos tb(I plccc of pot;;.nsiuu. 

Thero ;:ir~ a l::lrgc n\L-:;bcr of otb,_.r spc.ci s of sccondcry mlnorols in t"1bich 
the solts of urcnium ond vcr1ous other m,,tJls .Jr:.. combi ned , T;.oso rnin1..r:.la 
for tho most pnrt occur ns either powdery co~·tlngs or soft t:".aaoi ve m.'ltorial. 
Intense :md vivid colors , in shcf J.S of bri8ht ycllm·1, or ngc, _.nd gr .::on , oro 
tho chief distinguicbing features of such cincr ... lo;i and sc.rvc ::it oacc to 
o.trroct attention to them , 

A tropiccl climate in neccssory for th• fo!'l!Ution of importJnt dt.posits 
of secondary uranium mioernls, ar.d it is unli!;:.;:.ly tint occurronc.:>s of this 
net uro will bo fr.iund (Jbcrc Meant sl ~ci-:.t ion bes r--mo>·od nuch of tho original 
surface . Such minor·.ls, however , ore: vcrj inportnnt in tk:it thry rany servo , 
oven in smell trecos, cs indic:itors of tho..: possible nc.::rby prcs,.::nco of 
prirory ore . 

NEXT lD!lTH : Pnrt Tho 

Prosp·ccting for R.Jd i occt1vo l~ncr-:l::s , 

J[ __ 
end t h<:.: G-1/;cr Co'10tc:r . I 

_ __ j 
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