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Tbe Geelocical SarNJ '• progruL ot 1nft8'tigation. of ~oilcti• 
raw aata*la ia pnaeut.d herevitb liD4er preqnt. in~at.tona. pl-. · · 
tor 1\lture intMtigaUona. plan ot ...-~. and coat ·of operat.ion. 
!hie repOJ't -. prepared at. tbe ~ of tb8 · J:toalc Bnergv Coat uiou. 

Present 1n¥Mtipticma are ~sed to llllow tbe aoope of ·tau~ 
pnaent trace Bl .. nte p~ • . group~ individual projectfl .iato 'related 
tJpea at 1nwatigat1ou. 

Plaml for future inYwttgationa ou an apanded. acale an ~tl-ined. 
these ahould provide aultlclct, data and lmoaledge ot t,be. ocoa.rNDCe ad 
availab1lltJ' ot vaai•. ~ and Nl&ted 44-.nta_ to pead.t a .re­
COJI)~ete ualatioD .r ~tie ·~· Becorma:l·•ance pJIOjecta ._.. 
deaiPed to d:lllccmtr poeaible ZWif aarcea ot urania ad · tilorS:aa ·ad to 
Mlec't areu aacl .ateriala vvraati.Dc fa:rtber ~tJcation. !Jpical pro­
ject.. leading t& the •t.Uati.on ot. ruervu are the taNetigatlon ot the 
carnotite ora of the Co1ondo Plateau b.r c~O&lc JUPPtns, elpl.orato17 
drilling~ aDd related reaarca •. aDd tnvutigatton ·~~·tic~ 
in beJ7 Geunt7 • Utah. k.tan81• .NMUCh tdll :be 1IDdertaken to Mtablillb. 
tbe princ1plea goft1.1D1Dg the c•ol.osical ·ud geoclulldcal Nlati.ODB of 
urania, thoriua. and ••d.at.eG ............ - •een.t4al -- 1a tpprais-
iDg tic Jteeourc•• ParU.cular ·-.hub 1dll lle plactKl . on pboepha•c 

·· rocD and black lbal.ea Wd.ch otter llltiaatA naoVC*I ot Uftld.ua.b.r cr-ter 
than carnotite ore~~. All the lonpinc bmtaU&atioas 1dll be acOOJipUdAcl · 
qy eh-.:lcal, g_,ltpical, and Jlli.Dw&loPcal ........ aDd anal.7tical wrk. 

Unde plan of .-rattoa a d1BC11811aci the· o~n 0'! U. 'bact 
Bl .. nta Uni.~, epace ~til· for l.ataontoz7· &Ad ot.ftce .• tlll 8cllM'Dl1JW 
of innetigatiolw, and otAer related pro~. !lle prcp...O .-.6Jlhlg of 

!' work call8 for ap~tel7109, 173, and 203 un.,... in .ttaeal ·,ea:ra 
r · l9h8, 1149, and l9SO reapecU~. Definite plaaa· ••. b1e to..U.ated 

oDq for the nat. ~ tiacal ,.ua, 87 Wd.cb U. it ia ......a. t.lle 
prograa w1ll reach atable proportions or can be ali'Aftd • ap.Unce. 
dicta tea. 

Unde coat ot opwatloa 1e aet forth the tunc.a avaU.able in t1acal 
,..ar 1947,- tbe ~tua of tund8 tranaternd boa.Ateat.c a.m.cea. 
(14-217/80920), and twldJJ Deeea8817 !n IIUCc..ai. fiscal .,..... t'Jle 

timte fer t1aeal J'll&r 1948 incl111111 a .non-~ ·item of tl,02S,OOO. 
tor eatab11alrlna adeq)late labbrateri• tor cbextcal, phpieal, flpee~bic . 
and lliD411'810Cic research and aaal.ytJ..cat . . rk. 'lhe tcrtal .twlda recpd.red 1D 
tlaoal .7MH 1948. 1'49, and 19So to npport the propoaed program w1U De 
tt,l&4o.ooo, _t2,16l,ooo ad $2,198,000 HSp.ectl..,.q. tt~e Oeoloalcal SUr·MJ 
anticipatu couWll»Une tram its . appropriation in !Ucal ,...._ ~9h8, . · 
1949, an4 l9SO appradaa-tely $2IU,lOO* $3So.ooo, ana tuoo.ooo 'l'tii.Peet1Y.:l¥J 
tbe bal.&Dce of U. ~ 1bnda to be co~ . ._. the· Atoalc .MrlercJ 
oQISduion in .fiscal 7earJ1 1948* lJle., .and. 19SO w1l1 .be approxia~ 
$2,196,,00., tl,SU,ooo, and 11, . • ooo· ~'Nl7.· · 



· 'l'hia 8Uppl.a.ttal report_ upl~ .u.··oeolecic&L Sur.N~'• 
. . I • . .. . . . 

reo-ndatio-.1 tor· _inv.ut1p.t1on ot ~c reaourcer~' er ·.ftdio. 

· _/ Statu and gaeJ'A]. f. -tuu of tke .. Geologie&l .. ~•• tnv•tl­
cation of adioactiw raw uatertal: Trace n-ntlf_ InWstigation·­
..,_.t ••· .3S,. Jamar, . . · .· .1947. Thia nport wu tranDltrtAid to ·thfJ AteJdc 
BDeJV COJalasion on P~ 10• 1947. · . 

active raw •"*~•' waa prepared at the ~t of Vi• Atomlc~ 

Couaieaion • . Tl'da report~- 1n dftaU waat, ·\be Deolegical ·.S~ . 

CODS.idsn to be Qedrahle and OOJlllrell.UiV. long-~~. PJI!Oi~ !e· 

tu.ture 1nwettaau.- lean~~ ·to aa adeqaate JmolP.tda• ot ·tha oc~ 
. . 

ami a...Uabili'Q' of· ndioactlft ·raw-~ and ·otlle~ ftl.a.ted ele11411'M·· 

Under · rr.at IB":at!pUone, tb• pro.jecte ~~ tn tile CiU'ftU\ 

tieeal year are ~sed· to · ehow the .acope .or the · p...-nt . T:raee Bl .. n:ta 
. ' 

Prop-am. The renlu of the.,.ra aitlce itA ine4Jpt1on _in ·:t94h ·..._. · 

lnJJIIDAr1Hd 1D the. report ot lanua!7 l9il1 awi' ... -- full.y deacriMd iD 

tb.e repcrta tranaitted. to tbe Atollic. Bneru Co.t. .. 1on and ita.pNdlt-· 

·ceaBOJt, the Manhattan Enpn•r DU·tr1c't.~ 

tlltder Plans· for htwe Invut.igatiODa., the apec1t1e pnjeeta· Wbicb 

.mould be 'GDde:rtabn are .set tortll;~. '!heM pn~u ba-.. .._ ~~ 

es ou.tatanding problem~~ tbat · recpd.re •t.ud7 in · order • ·eftluate ·our. 

dt.tta!tatic reaollrces·. 

Tile peaonDel. aad apace · ~•t~Jc1 _. rate ot p~ru•• and . 

the over-all costa to~r ·•• prcpoeed pftaram are ._.,._... ~ PlPA 
ot 0,..-atton and. cen~ ot Operatioa.; 
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PRISEM! IUFSllDAfiONS 

~ ~ticme o~ cloMettie ftNlOU'C• of redleact.t.,. ·raw 

-~ Clllftlltl7 bei:Dg. conduct,ed b;r u. -~-~ Unit. QOXJG.n 

ot a continuation of work tbat ·waa •••anud in Trace ilemente In ....... 
' ' 

gationa Report 3s./ and a ·~ on llOJI'k . of th• tnJe ~ed ·und.r Pl-

for h:tm-e Inveetf.ca.tifma. 

Aa the GbjecttY•-ot ·Ute ••-.al.-· la-oad group• ~.- project. are ~ 

1n tbat part ot the ~on and u eur:rent ~ta ~ an 'flfJr1 wtmtlar to· 

• . .r the h.tun pro.iect8 the Jlltder 18- Nferred to Plaae tor tUture 

In tiptiona 1n ' latA\~' pac et the pz..U np~ tor ~ d ··crjptien ot 

tb.e gro1.1p• of projects ald the ob.Jecti.,.. ot iDdividUl pro.jeota. C.CIWlt 

projecte-• t.tleefore, an ~ lleH ~ 'lei.r7. ~tl7 under the . 

appropriate group. 

'1'1-. preMDt overall coft ·ot· tbe.·propaa of inwat.i.g&UoA t. difft.• · 

cult .to ...U..te O'ld.ng ·to the conaidenhle cOA\'r'1JRitilu to the -of 
the Trace .&l.,.,\8 Unit aade b7 ot1au brancbJia 'and ·Netlou o1 ·tt. G4ol.o&ical 

sv-... !he d1reat auot.at ot J\tnda to tu tnce-m. .. ua Vllit. 

._ not apl'tlaa ._ tkD cm.t-'Udrd ot tile -~ coR.· of the pr~. 

In putlC1Ll.ar, beca1ln ot the b1gb priori.v auiped. to tbe .· •tatd.r ot 

·ndloacttn raw JlatArial-a by the olOsical- .s~, tile 1fOr't o~ 

tile ~ and p)Jp1ca ·la,boratorlea· hu bMrl·. J.uply in ._ ft.:t4 
' . ; ' ' 

o£ urard.a, ~ ·ana ~•ted el4maenta.,_ tau· pre-.ntins tbe l.._.a. 

teriea troa pwto~ tbelr normal . rolltd.ne . and ~ taactt.o. t.-· 



-
other .att.nt1• ad projects of t\\e ·G.eoloc.ical Sl~JWJ• 

In ~ llftder coat o~ OperatloD -~ pftHllt. and ps-opo..U 

1\t'tr~J~e coats .of inveat1gation or ®.stie reeou.rees. ef raQ1oact4.ft I'D' 

materials, onl7 those 1'unetiona ddcb contribUte direct data on radi.;. 

· active ·· teriala· are· ineluded in the ovvall ·ceau • . Althol2gh the con 
. . . 

or gathering -and preparing geol~ic data, ~les, and reports from otller· 

operating unite within the Geological Survv 18. not im~uded :111 the .• .,.. .. 

all .c ta of tbe program. tta aasnltude' anct 'IBlue ot aaek contrlbatoJ7 

work can scarcely be venmphasized. 

designa-ted poiilta ot interest 1n Iantueq, Indiana, Ill.inoia, - ~ lllr11 

and Arkanau. X.jor exrpbas1a 1a plaeecl on; black 6al•, e.obalt-~; 
~ ... 

S~Ceatral Statea.--ft.ec.onnat.eaance in· tta. S.Qtltb-Ceatral Sta't',M 

includes desipatAd points· ot inteJwt 111 Oklahoma, ~~ aud Hew Htld.co. 

Ma3er e~pbuu 18 placed on blaek shalM, coala and apbalti-.., cQ'no'tite­

. ~ sandstone, and mtee.llaneou occurencea •. · 

Soutbeaatem placera.--Reeonnaisaance of IJOU~ placers con~ 

nata of aapl.U. to deterDd.De tbe occtavtoce ot JIOrJ&d:tA, .and. otber radio-
. . 

active. mir»rala in placer depoa1 te -in North ·Carol.U., .. Sft'bh Carolina, ad · 

Georgia. 

~lca.-ftfJeomud.uance in Alana include8 ,po1ata· of. in~ in 

the Snvd PmUlaul.a G4 the -Yukon fd.wr BadD• ~-~is plac~ ~ 

radtoactiWt ain.erala tn placer dep.odu, and tbtd:r -apdticaac. u a 

ga1d8 to poaaible w-roc:k 80VC ••. ,, 

. I 



_ln!'f1='etiolw: ~l!!di,g Jtq eetM!te. ... 2£.· !!!ft'!! 
Pla~.-B•v-mlDeral coo.cen~ from· p~ depoaita in Idaho 

and the Oeoliu8 · ha.,. ... colUcted. ·ard ·atudied to ·~ tM: .al.aenl 

C0190Ption, tM con~ ot related radl.oe.e~" .:Lementa, .. and tU · .~..,.. 

o:r .m~te and uranium in th ... deponta. 

Aepbal.Uc aan41Jto.na.-IDwt~~~t,on - ot aaph&lt1~ ~- in lJ\ab 

lnclwlee J.uge-acaJ.e ~·,.:tl• et _. outorcpa, ud ~~-~­

. tion ot the VJ.Dium conWtS. !he pvpne Sa \0, .Pro'ri.d4t • baftiJ f•r a 

prel.1st•r7 eatia'te af :1'88KVH ad tor a d.etfton wltll ftg&rd to 

aclditi Dal. work. 

Broader·. pNbleimll relateCl to 
s,peeit1c. ta• ot occurrences. ot radioaetiye .-.taacee 

Pho!fba"te,•--norida and Rocq Mountain pbospha:te d8pos1U ha.ve 

been· exam'ned to obtain qv.antitatift data. Large 8aq)lM tor metallur­

gieal ruearch qy the Battelle ~ial ·Iaat1tute a.ve been collected• 

cbea'cal, mineralog1ca.l,. and radioactivity detftm1n&tiou baWt ~: 1lia4AI 

-em hwldrada ot ~lea • . and aamplea . of · c0181ft'C1al phpephate from· .tonjgn 

depuita haw been. studi.d. 'l'h•· ob~eetine o.t , ·t..bla project are furtluw 

deacr:t.bed under PJ.arus tor Future Invut1gat1o111. -

Black Shal•.--The stud¥' of b~aek shale baa. conaisted of the. c·ell-... 

tion ot large eaapl _ tor .. tallU~ical re.ftareh, the st:ady· ot reprersenta-

tive 8J1l>l b7 cb.m.eal, mineralogioal, and radioactive teebniqu.ea. a 
continued field im'eatigatie to eatabl18 the· pri.neip.l• go~ · tM _ · 

relation ot uraniUDl to the host roeke·~~ Thi.B project ia more !ul.q 

described below. 

_.A5Jbal t!c sandstone •. --Sttb-BUJ'lace . ·.sauplea ot aaphalt1c GaUG&toiw ~lave . 

been eol.lected froJa oil walla in Utah and,. in eonjuctioa ld.tb tbe appraiaal . 



_project ( e above), ·the. mod · o~ ocaarrenoe ··ct ura~.~ and. ~at,ed. .el'. 1ta 

1n theN dep· . :las 1a being in~lgated 1n ._ the· 1abor.&tol7• 

Rare elements 4 . not ~ad1oacti'f;,•··•Reae&reb on o_tbar- :ra:r. eleMtli;a.· . 

including those ot special. interest ·.to the ·A..tom1c-~gy Co _· sion ·;18 . 

being c~. thu work iawlvea qunti~tiM· ap.ctrographic ~ 
' ' . . 

chaical determinatiGW~J tor rue &1....-.ta in. tbouandli .of . s-.lu,. •• 

co~ilation o£ pertl.Dent ~ta · from the li terature1 and the preparation 

.t a r8pC't en the pec ...... trJ'. occur~ce1 and~~~-- ttl tbeae . 

el~ • . 

Laboratory pT:o,i~ets 

-...rca· u tae i.D;>ro~t o~ · tec.bniq\les toP chtaical, Sp$e~l.o-
. ' 

paplaic1 ~ otheJ' aual,... ~- -~ cenducted conoVHnt.l7 with a -con-

aid.enble Yol . of _raa"t.iM ~ic&l Dx on-u:rani1a _ co~nt. . R....rch · 

ia cunentq ~ted on · iwp.OYlna ·aet.boda . II£ -~•· t~:~- ..U -
.. .- .. 

qUDtiU.. of tluri.la. P~ldAfJitalog1cal1nwstigatlon;s ~~ -

fd perhiD1el .. apace, ,du ..... p .......... ~- oU.. .dau.e8., thla phue or . : .. · 

tbe-:.vork hu laged h+1M otMzt actinttea.. A~ · · u facUittu .• . 

pe~ODMJ. .. and~ tor .werk of _~, k:tnd an .:~t.l.7 IMteded it the 

progru u to cGU'tiOut. '~ u.N ~. ·. fd tile ~Uon:., 

vant and. ·tJaori- to tbcb. -.t1a:nl .......... . 

b!H•D!99-~,t-·_. 

Dibl1!p!plUc·-T Sun.-s u optraii.hw the . bibUagnphic ~t 

to~ly attached to ta Union MiDas ~-..lop_. Corporatien.,. '!h• ·pretseit 

· tuDe-trion £ th1a lltd.t i8 to coll4tet, cl.&nit7, and. taaaJ4te. data ·on ·raclle­

actiYe JJAterial.e b.Y exlitd ning al:l. . puhl.icatiQt.aal• ,beth to%W.l.gn and domiltllt4c1 ·. 

As cwxam mti n af bi.bliographic data-~- a popap1l1c .tt ia coapleted•. 

. ' ' ~~Clc'~i1t~~~ . 

.' 



a ".Port· u pnpared IUIIIIU'iaing· tbe available data Qn the. oc~ 

ot urarda ad tb r1ta 1n that partricul.8J- artaa. 

Brookhaftn . ,la~tou.--The. _Geol.~eal .sw:'ftT ~. ···~ as c=o-
. ' . 

cmliDa'tinc appq tor the compilation ot data bearing on the eatablie~ 

of the ir0okh8wn National LabQ!'atory. The _inlo1Wlti011; ~o~Ued ~· 

ater 8Uppl.J, the type Gt bottom ••dlment, . tl.ea and faUJJ& • . and tidal· ·· 

CU'Nilta , in LGDC Ialand OW'i14 and. tee. A tJ.antic Oceaa .off shoro tram.· the · 

propoeed alte of tile la'bo.ratoJ~¥. 

. . 

~be inveet3gattom ~ropoaed herein ~ designed to provide alit.tiet.~ 

data and knoliLedce o~ the oocun-enc. and availabilit¥ of uran1'*- thoz?,~ . 

and related elements to permit a more co:upl.ete evaluation of domatlc 

resovc~s. '!'he 1mdden elevation of -uranium and thorium tram a poaiti-n 

of nbsidiary econ me interest to ·. one o.f great cientific and •trategic 

ilportan.ce da&alXla that sufticient data · on ·tbeir ·occurrence must· be ob­

tained as rapidly as new and reliable-methocl& or inwsUgatiou _tdll 

pernD.t. 

Carefully planned research along llil-c0ll8ider.O tbeoretical linea 

ot approach . based on COltllrehensive .. application ol g.Ologic 1 che.miea11 

~ phy8ical techniques to fun.d.a.mental problems 1$ required· t-or the 

development or an adequate lmowl.edge ot the mode of occVrence and 

diriribution or uranium, thorium, and related elemellta •. 'Tbia knowl.edl • . · 

ia tum is necea.ary for tb.a predieUon of favorable situ· of oc~ • . 

evaluation of reaouroes:,. ~ the inW!'PN'tation· ot ·data not «ipreaat,. ·· 

stated in terms of .radioactive raw '*~•~ UIIl.. •• and unt1l 8\lCh 

~ . 



-a-.·· 
~ 

knowl-edge 1a ~., progreaa iri: · evaluating oar dolaeltic HH~lrcu · 

will be ·restricted to lUge .. acale. and indac~ttl BGJI~ of all 

,ftw materials in the hope that ey ehance deposits ot .lN1dio,a~tive raw 

materials will be f ound. A prGgl~aftl, fnr the evaluation ()t the•• ~-~~ 

therefore • requires the applica:tio;n :and coo~tion ot J~eop&yaie&l• . , 

geoehemieal._ and geo~ogieal · t ,echn:i.<tli.CIO. 

Sueb a program re~es an or ganization with l:roa.d eX.P•~ee .. and 

e(llpetence in ~e related fields and it is felt tlat . theG~egical. 

Surw.y i.e uniquely' q\Ullified. · to unctvtake thfa.. work. 

The program or future work mieb. the ·Geological ·~,plana to 

undertalc'4 1t eupport is· to.rthcoming,. i• S\l.ltlflariaed tor · conv.niemee ia · 

live · som$t.'hat arbi:tra.ry . categ,ories; (l) Recomlldssanee .. inveetiga:tiena; 

(2) Inves·tigaticms leadillg to GStinatea o! · r~rvea; (3) lnve~tication · 

of broader problems related to specific types fJ£ occurrences ot radio­

active materla.ls~ (4) Conprehenaive studiea ot speci!1c areasJ .·and 

( 5) La bora tory pi-$ jects. These plan:a ·· wJ.ll require not·· only intenaive · 

field wo.rk but also a well-equipped laborawq aU!fed by personnel e«t--

-. petent to make th• .routine analyse• and oondu.ct tbe la.boratoey- rea•are.b 
· rieo.sssary tt>r s-u.ccesatul executi0n ot t.htl p._raa. AU p.._ of t.11e 

werk mus~ be: coordinated into a aingle integ:a~(i · pr~paa. 

flal\7 or the 1nvati3ations outlined l>Olow ·~·· uaenf441.'JlOJ;W~r~ 

research ·projects requiring a.~ .indeterminate lW.tibe~ of years for collple• 

tiQn. Theretore., it is diffieul.t to fanuulate del:;hl~te· p~· e'ltn ~or 

three years . in ad~""lce beca~$ of the inb~>tt na.tUJ.~e .Qf research ··and 

the v.arlable .faetQrs o£ f\mds~: .. space, and p·er&o.anel. . . C~uent.J.T· · 

• - ; 



under Plan o1' Operation aDd eaat or Qperatl · n, . +A• ·p..-DMl, apaoe:1 

and ~ ,.....,. to Upl...- the propo~-.l pl'Ggftll ot .trrnMB~ou 

are .nimated ·cml7 tor_ aa. .- ..n·- tbftle tbeal '1'fi&PI 191J6· to l9SQ,_·Saclu­

•1w. a,-·--. .tDd .of ft.acal 7*f;r l'Sb tbe p~ ahould. ....- -- naat. 
prapwt4cma. In gceraJ.., pro~cta ••· &1'1'-..d wltb:ln .,oVp• acoordln; 

to their alatt.,. Uportenc•· · 1tllder •na or. ot••tlona• ._. _.. lutAtd 
c:bl'cmeltc1cal.J.7 in order ot · Dpo~ wlthoat. Navel to •·the g .. nl 

- . 

fteo*'e:tmas• .xn .. '!t!I•U.. 
hefm'lat ·•·*• in.....-tipt,iou _.. ____,_ t• diacloae poad~ 

uv N1lt'C8 ot .. wanilDil and tbori.um. aDd to •~t th• -~ e _...; 

tbat wrraat datld.leci palogtcal, mtx.ral.~. and .eellleal. -m~•­

u..u. bco~u••• pNJeat. an lidded b7J· (1) ~~d:t,' • .._.... 

•uta of Alplea ~ ·1n taae ldll, -IIMl.U., Uti rav -~· pn­

JMta a4 .troJra otllu'- ..-c•1 (2) p~• 1.U.eatcel •.-ctatto• et . 

- 1INft1U ad ~ ·alftadr wtabl.UMd lv' . .,. -~ ~ ·p....., 
al¥1 (3) tnt.-tion deri.U fft1l ·ta~· g~ic U:tnat1Jre!· 

-· Vpoa CGip~t:lan ot ... recGDDa:iaane~ prop.~· ·--~ b&l..W. 

l.aJW• ...... princlp~l7 1n tile -~~-- Pel~ 8ta._ ancl in the G1alt 
. -

and Atlantic Coutal PlaiDa, w1U ~7 b&w .-. -~- upon. 

S ........ t ·1Dt..,.t1oa ·a7 dictate_ tllai _. . .,... bit gl.- ._ atWn-

t1o.o.. 

Reeennad.a.ance pztojectlt 1dll be ~ 1a ttl• t.Uow.t.pg _. • 

Bortll~ St.,WIJ.--tlle lew IQgland_ $taU.., ••w lork, . ad 

Permql Yania. 

~ona-c.a~ $ta!P~.~·IUcJtta•, wt.coa~tD. and.- ._~ · 



· ~~A atate-vide 8U.1'V'87. ·· · . .· · 

. ~--lJlCluciee on.lJ' the .:>N ac·ceMW.• portio. at \ld.a tl•• . 
I , 

· ~ a:NU are iDcluded in ta• _... of ·tutur• !.mrMUgaUou 
I 

8h01Jll Oft l. and 4 tlaat accc-.&JdAd , .... Bl--ta ~-u-
1 

Rep- j ./. 

'Work pl.a.mad ta nulca ill .aWl 1...-q ·· of a JWCOQD8Soa:nc-• ~ 

ad. Hlect1eD ot u. p:reche anu ttl V1d.ch •• d..Uc appralaal ot 

__..,.wuld be pr.t1t0le ·11!ll dep·end on ~ta of centba:IDB ~ 

Ia-.t1gaticme lMd1Dg to •u-tea 
.·~ .... tbe Jl!!d! aa4 ,.. • . !# ·nJQr,.. ... • 

Inwetigati_.. leacH ng to a utiate ot ~· pn.enllJ' will be 

done 1n llltticJ..et .-tail to ~ 1Dt....O ~ or at. ltllil.llt tbe· 

wc1ar ot 1\agnttud.e at ton.nage and. .,...-. o£ radioact4.• raw-~. 

It .s.. expected t.Dat-.. ot: ·tee. in:tUtic.UO. 1dll ·o. mtdaa't'AtlJ 1."8l.ataci 

to p~jnt8 fall:IDg :I.D ODe of Vlfa etb,• 0&~ fdl4 that tl&tl COUIIq11Mt 

uclaaDp ot iaf..UO.U 1dll Nftlt ta ..,.. ettec\1.,.. ..... AA .ntaw 

o£ ·ruemur ia a priaJ7t ob~Ye. ~.n. ·· tbe .Pft~cttf ~·below• 

vaaa~~w .,.... or ·-.coJ.Jml4o .. P~.-Bec......,.taou 
ter ~ical Gpltr•Uen ot tbe Ollftle~~ ~- ._.... tl4 ·ta. 

Colerado Plateau weft· 1Ribld.:tted 1n ... ·d.etdl .a· Apdl I& •\ .. ~ 

o1 ·V. Atc.ic BIWrc7 Co..S••iea;, . ..,.,.,. a:N$ ._.,_.#part. ot .tt.t.. Wft&ll. 

near• .11· ~in Ugatton p~ in this · l'tlp•~f: ·'!'JMl. knct'tm ON 1n 

p....-t ind1cat.d ~. u 'IU'1oual7 ...u.~ w - atflcict t• 



fi'n JNrl• The proJ•ct outlined beN a1ma to ·tncr&Ue known reserve 

bT iud.icating exteuiom .of the larger kDo1m deposita and locating un~ · 

kDeWD llinable dtp.U'W. 

· In ~tiD& the· preNDC6 o£ new ore with a ·Jdn:hDIIn. amount of 

dr,Ul1ng. it i.e .... pia~ - .define· caavl~ . the . atent of all ..... 

bod1• clieo.-rect. The. -.loration would· not Jield · .tticiel t data to 

•Ice accu:rate .utiatee ot ore and it weald •t ~eloee all the .. _. ia . 

fa'ft~Rble INQJ howevv, 'it ~U).d gi'ft ·.auarance ·~ · actaal. ,_._..... aDd 

pr.n. tbe p....._ ot raw ore bed1ee ot aat.f1ci-.~ sise. to ju.etUJ' tlietr. 

cG~plete del1Jdtatlon b7. adclitlonal Gpl.•atiaa aa4 de.tej,.at. 

It the bMd t. .ncl\ t.Ut . .....,.. ~oad b7 t.a. pftject 9\ltllMd 

abova ould be ~ .mt ucarat.1.7 bf "Dl.ocld.llg oat,• or p•hiJ>• b7 

deftlep.ut, ..... ~ drill!. cald . tollOWd b7 .... cld&L7 

spaced drillJJt&s and .efta · b.r··. ~tul lfd.lw dnelop--.. Wol'k ef tbb 

detaUed _,.. woald ~ be done 1V" the Bveau ·~ Jltnea or iDdiYidul 

wining~. 

In connectioa witb .t;M drW.tng. g--rq lop . .Ul he ~ ·ot tM · 

helu for coapari.Rn ld.tb. renl.ta t4 8aJlPliD£• 

llo:th part8 .~ the pro~ will ~ about 400,000. teet~ dri.ll.ina . 

to ilidicaw t 'J'UIW' aappl.J' .fJf' oft at 1943 m111 capaci'Q'. 

!ftbaltio ~·-:--1Jlve•1dsation at aapbal.Uc aandatone in· the 

viciDity of T8JIIlle Mountain, Emery c ~•• u~ ... . will ·· ·be contin:u.eG to . 

detena1ne t.lW origin ot tb_ . uran:JUJI aud 1 ·nu.atton to. the ~llalt and 

whet.ber or not tbia tw• ot raw mat4rial JDa¥ 'M a l~ wanilll11 •• 

.t'fering .ufftc1ent . tonna&• to· warrant •tall.r.ieal l'..-.rob. 



Roci;[ MeanW.n p~ . .. -T,he GeolOgical sur_,-1\uJ pl~, .t.otall7 

t~pll't. rr.. tJre !Nee 11-..nta progrq. an «xpaaioD ot tbe ~atl.on 

ot weetern ph~te -~ to prowtde eo~pl.te pologic __ ~tioti 

oa tMae ~rtant · phoap!Jat.· d.tpodta. lh• iat~ttn ava.Ua'ble.· boa 

tld.l propa toget.tte td.t.h addlt10nal wrk plalmecl • p..t. -~ . ._. . trac. 

&1-.nta prep&~~ wlll ultiaat&ly -- panlble as •.aJ.uat.i.en of ~ 

ft8enM 1n till 1ilaole pt&Hpha• field. 
. ':' 

CGrftlatecl ld.tb. tl'lt. vcrk .wUl 'tie a ~--1• ~Uc•tSou o£ 

tile· relation t.twMn urani-.. ·aad pllollplla'- • CS.CI'il*l ~ tlelov 

(p. ~) . 

.. 

citpeaite bued.- c .ftlb.....S~ ~ ot ~·- 1D t~a~t· fiel.d, , Ufl Qtl . 

J&:l.Qeral · ical -.p·antietl aDd 1I:IWd1a ~d t.llc.ut· ..:L,..a in ~ laberat.,-•. 

aaalt.. 

It will 'be c•:r.relateci with a ~ .coJII)reb._iv• -~ fit tbe 11011Uite. 

bea.riDs p-ani:tea, of the· OUolioaa that 1a ov.tl il'Mtd on page l.9. 

Idaho elac · . --lavwtigatJ.en . o~ .uslt• ·ud ftlat.d radioaetlw 

JdDenla in. Idabo ·a plaDn«l auG. woW.d. be .aimUa:r in . Utocl. ... -~ 

~w to that pertor on tJie . c~ pl&c_... 

Miner.U.zed diartrict.a_ or ·hcJnt .. B!S',,. C.lmf•.•·-~ igMGU ·l'eeb 

ana.· JlineraJ. Y.U. ot Front lang•· ln. ColoNdo a- greater \han. ......... .. 
. . " 

.-MU.eact1vity. and locally the ·JWdloact1Y1tv of t.h .. ~~- is DICh sx.~. 

A t• •mall llinee 1n the arulaav. _produced·van1B1t. (• ..,_ral. riCh 

1r1 uranium), and the ores :rz.a • ._ tungstan and fluorite ·td.nea.· eentain 

a maxiatm of 0.012 percent e¢98lent vanlum~ -.&• ·rocu ·a.nd ·vtiu ill 

the mor prOlJJiJIJizlg ar.u abeuld be -~ 1B••tlg~ted and ..... te 

eapling aboQ.ld 'be undertaken llh•re .nec-.arr.-



-lJ­

Mineraliud diftncta . of. Montana.··-T~ in"f'Wtigation Wtu be ee811DU• 

will be llhom te 'NiDa: and zones_ otba' -~ tboae DOW belDc wo..Jreci tor 

•t.hel- .tala. 
Broader probl._ -related w .'Peci:fte tiP• ·o: 
oc~~ of radioacti~ ~c · 

Host of t11tt p:ro·j•cv ·J',l.anniad to •tacV' 'broa<ler p.\tl-.· .··o£ • ·•USc 

t7PU of o.c~· of radt.o&Ctive-... tane . .- lorw· range.· .!heir 

p:tillar7 aim 18 ·to ~rove· . oar krlo1def3ge >•boat· ·tM ·_ctaologi<; . nl•~ 

of uraui\JIIl and tilloriva in .'Gut· .xpectat1~ that· b7 ao ~~- ~~dpl" 

coVWDiag tboee Nlationw ~- .......... aa a ~ter- ¢d• to .~_·ftB~ 

of . tho •taa. ~ .pbaaea ot the work in. otberp-qps . ot prr>J.,ta 

vcnild be ··ultila:tel7 connected with tha 'tfpd of 1nveat!gatton ~!.ned . 

bare. 

Morrison :tOJStion. - · eonprehensive •tuey ia pl.anl.d ot tl)e.· .Sal\ . 

1i1Uh ot the Morrison. f'oJ'ma:tJ.o~,. the sona whieb ()ontairls .fa. inr· ·. 

portan\ · c&rnOtite ores ot aoutbwea.tcn Colorado an:l aOiltbeU.un Utah. . 

'J.'Ae &1m Qt this .atud:f wlll ~ to detend..ne the eondltiom. of dep~it4o!l1 

the ~ and drainage of the major atreama ldd.ch controlled th• 

deposition, · ancf the aoQPce r>t the mater1als ldlidl form taw ~baarlng 

bede. ADSWW8 to tbeae. broader qu•ticns a;r. nee · aery to Ul11.i.Uatand .... · 

the local.isat.ion of tbe ore ao that it can be ua~· as a guide in .p~ 

pec·Ung. Thi• 111QJ'k w1ll req,u1re extenaive .ti~d and .1aboratorr atu:dy and 

will involft. an exhawl·tiw 1nquit7 inu; the aedimenta17 p~olc>Q ·of tae · · · · 

depoaita. 'lheae inT . tigatioDB will be correlated w1th tlle propeectiDg · · 

program al.r•adt' ·Qt£lined ( · P • 10) .and .witb .. tbe ~.· ~ping project . 

described below (P • 18). In.toraat1oz:t gained from all th~ o£ thea• 

projecta mould prove Jlll.lturLl:q benetic1al. . 

.. · ... 



, , ' 

SoutbeutArn. phoapha~···A• ·~ ·07 Map 4_, -· entitled ".Kno:wU 

depoaits containing more than 100 tons _of tallie uranium,~! aeCOJpany!Dg. 

tbe report of January 1?47../, i t i ·Clear that phapllatu and black 

shalea contain the bW.k _oi the · know· ura&lium HHrYN of_ to• Uniteo 

States. ~ • t.U Geological SarftJ¥ pl&Da to ' UDdertaU a ·COJII)~ 

IanAva in~ation of the alDeralO&V ad pe'bol.og., Jll.lda o~·· oe~, . 

aD4 probable e~t.toDa ot d.epoaition 'ot the Flor:lda phoaphat.· 8ad ano­

ciated •Wtiala, irlcluding tile· urani; • In tbia . inv•t.iaatton ~cial 

at'tention will be g1 .. to variatiqx. iD tb.tl ·uranium content, ·o£ the pm.- . 

phate and. ~sociated rocka. and addition&l. s-.pl• w.Ul be .~o.ll'8Cted .tor· 

know wbat are the Agrdfioaat ditferenc.S 'bnwem the Yari.ou ~oa1ta. 

!he b.natiption will tllefttore incl.ude a geuraJ. exami•tien of all 

the .aeutb.eaatera 'phollpbate apcelta. fhU .tady, -dmllar to ~\ con. 

tAtlplated ~_. the black balu, will be a m&3or i.n'NI.ttgati&n lid.ch J'Ll.l· · .. 

ncpire tbe t~trk fd .a , .. ,._ ot geologi;ata tor aOJJa ,..... 

Aockr Houata1n ~te.--In Mdltion to and 1a cenjunetion ld.th _ : 

the g__.al appniaal ot· rea.e:r-.: ... in ·u. Bockl' Mo11nta1a photphate tteld, · 

. ' 

pngraa. epactJ to apand ft 1 d1atal.7 tbe bnetig&tion ot v.tern ~-
' ' ' 

pb&~ d•uiu. Data -aod 8811plea·nnlUDs tzea.· t.bb ~atlOll v1ll · 

be availe!U to the !raoe ll .. nta Jd'Oir•• 

··· .. 



Bl.ack ·shaJ.es.---vertain· black sbal . 

·~ea of· uranium c011pa~able to the phoaphatic roc~. A -1wtahl~ •amp].• _ 
1a tbe Swedish kolm. and the b.lack: shale• ld.tti-which ·it • aaaoe.i•t.d. 

I - ' • ' 

. . 

Altbouch no eloae anal~ ·of the kola llaw been found in -~ oountrz, 

the .ext.-1Ye CBattanooga bl~ck ·ahalA 18 appreciably r.aclioaeti-. A 

eo~~p~-n geolcgic •tudr' of the itd.neral.ogy and probal>le. origin of 

n.r1~ tn-• ot Olaek ahalell t. needed ·to indicaw 1&1ch_ tw• ~ .,.t 

likely to be la~r. ·bl• tor the accumulation o£ 'Ur'aiUil-. 'J:he invest1ga,. 

tion would al•o· dev~op in:Coration on po.t»~• by-prodaacia~ The n.lta 
of tbiS etud1 would .ake posaible a am-e ett.attn evaluation ol domeltlc­

reaoureee and th• indirect appriasal of foreign zwaCNrC•• · 1'hi8 1a a 

long-t«na imr•tigation ·•ich vill nqui:n th• ..-ri.eea ot .a PQI!Mr ot 

geologists, ~ta, and phyai.Cdata .tor a....:t ,..an. 

J!ll• ..:iter, :and_. raw •Wria1 •. ;!!!1Uaa·-Tboaaaoda of aill• 

..:lter, and raw teria.l ~lu have ban collected and axam1Red tor 

obta:ined llaw ~eel DP17 •.tuJ. l .eada in pJ.amdD& nconneieerDce -ad 

~.-reb . project. and have made poaaibl.e tM eval...U.On ot 11819' raw tR!• 

ala . sour~ _ of vaniua, thoriua,. the .rue -.rt.U~ en.d ~ uMtal ­

•tala. !ldJJ i.nft8tjgat1on aDd tbe data a.l.Nadl' accuwJ aW. tdJJ. be 
. ' 

subjected to a more thorough at.uctv than. ,baa ttma far t.m poaai'ble. 

Adequate laboratorr taeUitia an ......u.al u it 1a .. timat.ed \lilt 

~ project will cont.ribut. about SOO s.aple -P_. ·year tor ·J.aborato17 

anal7aia. 



higher ·radtoactS:rit.,- than awrage igtWOU: ~· ~., 

r.c.ioactive &l._nta ia also !ound in .aMW&l aceeaaoq minerau·. itbieh 
. . . 

are CUIQng the earq prodU.cte or ·eJ78taJlisat:l.on 1n eoae ,igq~ rock~:. 

I'Vther· •ialdl' of bo~ ·or tbeH ataga in ta.. ·.CU.ditication ct the in- · 
. . . . 

tnaiw igneous rocks .ld th reepeet to tlMI concttatr&Uan at tha ndi~ 

work up to this ·time. S1gnUioant Qpod.ta or ra4t.oac1d. • •tei&l• · ._,­
be found d1lr1ng tJ'le: C~GUPce of invwatigationa, and intOnation obtained 

on the relatin . atagee at-wtcb concentlatioD or t.he· rad1oaetive •--•• · 
; .• ....,_ .,., __ ; 

A§lhaltic . lUJdatone.--tt reeultll ot p~mt .liiOrk warrant. the. 

invutigat1o~ prev101J8l7 described (p. 5) will be cont.\lmed. 

Gamma~raz .u. lpp.--Karl7 colp8RH8 prodacing <>il aDd potalh · ban 

qat t1cal.J8 logged gU~~Pa-rq · acti~t7 o.~ th.e strata penetrated. in .tl'lldi · 

walla. Host o£ thia in:fQ%"m&tion i.e in t.b.ll tu.ee of ·thft in~ ~ 

pa.nies and has not been examined. 11. date.Dd.ned et£ort •~l b& made to 

obtain access to thi$ information, • it x=ay ." a ._t uae!\ii guide to · 

poa:sible new aource rocks of uraniwu and thorlwa. 

Radioactivitz o:r modern marine a~tdimen'\iS.--Jia:D7 <4· the taost ~- -

ten:sive low-grade deposits of radioactive materials· .ill thie countr)r and 

elaewhere (the· Florida pllollpba.tee, the· Pb.oephoria formation, the Cha~ta­

nooga shale, · the black ahal.es that cont2in the Swedish kolm) .a:re ot 
. . . 

marine origin. · It is sigltiti ... 2.n.t ~t many ~c . nographieal. in , ttga-. 

tioM ha" $-hOW that V2Jli1ql, thorium• and •evtt:nl o£ th.~ daughter, 

elements are ditfereatially segregettn .b:r van~ biOlogicl pb7*ical1 

and chemical proeeeaea that operate in "tahe sea todp;~ •• It. il rH4onabl•-
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to aupp • that tbe prineiplea governing tiJe; aegng-ation of radio­

aeti"N •teriala in aea water, marine organiama, and bottom .sediment& 

todq ~ afford valuable cluea to a be\ter unders:tandin& of tile rae­

tore tbat controlled deposition of .dmllar ~~·in marine aedi»nta 

of tba geologic paat. A. atadl' of .auilabl• oceanographic and other da-\a 

on the ·occwnnee of radioact1._ -.terialJ .in modern .mart. aediunta 

wUl be undertaken. S.Ch a ·~ -.,. l.ead to th• tarmalation ot a'\ 

leaat ao•· gearaliutiou app11c&ble to aneiat. ••di.MDU· Sea- al 

thea• g~.ralisat.i.ona ahould, it poaaibl.e, ~ t•ted by cp•r:t.nta 

in the laborato17 and by \lle collection or bottom .. • ~ at. certain 

critical ~ocaliUu. 

Beli~ nataral .su.-.llpha .partielea emitted b7 radioac-

tiYe diaintegration ot urani11m or thorillll be~ hali1111 at;oma tv' attra-

ting te el~trona. !baa it ia reuonahl• to infv tllat abnormal a.cC1JJDil• 

lataona of helillll •7 be an i.Ddication of nea.rbJ aO'IlNU of uranium or tAorillll. 

But . an i.Dportant queation rematna, na.ut.ely, libeth~ the beliua is concpt.!e\ed 

!rem diaMlld.D&ted deposita of large a:t.nt or trom a more localized de-

poait o! high-grade ore. !'he probl• vill H undarta~. t.o ~ 

whether Hlil111-bearing natoral gaa can be ·..a u ·a g\'d.cMa to •ouc• "· 

rocka or vani1111 and thori•· 

lladioacti.,.. . !Pri¥ · an.d o1l7f1el.d .· •t,en .-In J11aii7 plac• ·lldJler.ll 

apringa and well watera are radloactiYe azul .a. of ~ -~ cilpoait 

radioactiw •terial•. ·!he objective 1n • •ta<tr ot r.adioae\ln water. 

wUl btJ to •tend.n• 1JUther .or not the radioactin •t.rtala, plil>e­

sumahl7 radon g .. and it• daqhter' .:1..-nu, .are 811pPlied .·h;' near~ 

l'Ocb t.ba. contain appraciabl• qu.nt,itiaa of • tlftD11JJ11 .and tJulriu .• 

Such a •'tud7 'WOlil.d involft a caretul cuination of ~ ci.reula'blon 

ot ground water 1n th•· vicinity o! the .. apring•>;az;m.t~· ·~.~~:. ~i~6~~r~~ 



Geothermal gradienta. --The eterQ' Nleued dur1llg radioact1v• 

4ecq is 1~ dissipated h•t and it 1a tbererore logieal to 

expect ·that. g~ .grad1estta will be ~ri4Mper mtar. large· depoata 

or uranium and tb.oriu tban eafth_... llowevw, -olea~cut evidtmM 

in ._,port~ tlda expected relationlddp . ..,_ ~- be :Lacking~ It· U 

p:ropoaed to axamfne this problem of radioacti . _heating qunt.itat4...q, . 

cou14ering th•~ heat Nl-.ed lV' a glftn <Hpoa~t. the· ._tb4Jrmal CllDducti ... 

nv ot .adjacent roca. and tM' aftilabl• •Udence o£. i•otb..-..1 sradl .... --
It probable tbt aach an · aud.aa\ion will ~w .the n..d-· tee .......... 

1ng new geoth.-..a.l gradient. in cVtala erltie&l. .... u · the . -.~ 

• 
relationaldp ia ~ geo~ ~ ._,. -~· OM _ Uae.: ot 

.videtlee uehl ~or ~ -~ ..U.tJ.al tb• .Xte't . o£ 'ba1'1ecl 

depo.ita of radioact!.Wt ldnual.a. 

csre.b41leift-wtudl _ of . '!J?.Ulc. ~--!! 

Co114>Nhenat. pologic lttu~ ot •oma •rtM .of ·radlaactiWI raw -··.· .. 

materiala are inportant to a knowJ:Cid&• -~ -· oceui:nmce and. ~ 

ti.on ot uranilll!l or theiUII therein and to a IIDM_ ettectl'N ...:1\atloa 

and poaaible Dtilisation ot the naovc • Such Btttd!elr,.are pl'lrtnecl 

tor three areas. Dmlbtl•• in~ati~ 1a o-thttr_ plac . poiutad _ 

mo" directly toward appra.!Afal ot .. ret.,. or ~ .,.c-1&1 atatiea ot .. 

tbe type jUt dUe~ wlll aug;eat,_ addlticmal -aNa a~ea. 

•aDad!.-ee!J!! .an&· ot ~~Col~ and ..-a~ 

· Utab . .. -Begion&l. po:logic . .-pping ot the a1n parta of tbla . carnotit.-

~- "gion o£ eo~ Colorado ~ 11011~ ~~~ _ja p~ed­

in connection with taploration for dlpoft.ta of cam.otlw .ore {p. 10)-

and etuq .ot the .ue-~ mr .. _l_. or the MenUon. 1'.-tion_(p. l.)}. 

Tld• pol.ogie aappinc ~nee~ ror 1'h• t~ ~1Wt . (l) .rt.. 



_dtlpos1ta hav. a wide but spotty 

a r-ew contafnj,ng more than $0,_000 _ tons have bien.· mintKiJ (2) &..t o~ ~ 

kncnm dlp~t· dlieh _have been diseowu:•ed at . th• outcrop 'ana· toll.o.O 

undarground by mining ··. _ .. now, -coiZpletelT or · partl¥: exbaut.d.; ()). •• . 

dUeowr.S.M will baTe tO be made by the mo~e coat.J..¥ .~tboda ot fA1b.. 

81U'face prospectingJ . and (4) Regional ; mappillg wOuld ··help to ~ ..,_. 

aurtace proepecttng more. ettici•ntl.y end ·eoooomcally ·by 1ndicatiJ.Dc. 

ngialal trend&, \lar1&tiona 1n the character· of the clepoaita·. _ and coadi• .. · 

t10M ot locali:uUon ot ore and permitting eoap.ar'ative :•valuaUou •f 

tbe cbanc• of ·tind1ng ore in d!tt•IW'l't anu. 

!q.ograpldeal •pa lddcb can b.• p~ b7 tbe 'lopopaphic Jiraacll 

· eetial for .Uecti"M int&~pntatton , ot 

tbe g«)logy. 

Dd.a iJJftMJt1gat.toa 110111d be .a · ccmt1nuaticm. .of work preri.oualy 

~ tor .-..1 tion o~ the VLYl.adi11l11 and other r .· ()lll'"C._. ot fila region. 

Monasi._~ PJ!P*Y!a ·~ pla£.-.• .end ~· auda 91 ~i!Ht 

£!!!liau.---the Geological sor.,ey· plana to . .-. a re@m:ta1eatace &eo-

logic .-p or the monazite-blarlns srantte ot ·th• Carol.inu.. Ta1a ·i.e tbe 

__.ce roc;k o-t . .._ JNt exttrud.-,e monazite dlp,ea1ta in North AMri.ca, 

••· p1acer dtlpodt• of the _C&-o~:.{ thU m~pp~ tog ..... ·wtta ·addi· · · 

tional 

belt~ Otltcrop WOUld p!tC)Yide data on whieh t-o~· ad~ investt­

saU.cm ot the. 110ft promi~ areu or .. monazitie aanc:J.c~ and -picie. n.con­

naia.an.ce en.S~atiou w tnee th .. monasite down atre~ aud· 1t pNflihl• · 

into ~h a&nda ot parte-or ttt• Atlantic . Coast-

De OUoJ.ina monad. w ia lmo'WI'l to 'ft'J!'1' in eOll'p;oait ion -and h lit 

p!r.raioal prepertt•. !he proj .et w1ll ·~· conaia.rtllble J.a.;hoJ.-&'tor7 
·-·. '·•.· ;·~/'' ; 



· · •tad.r and -.rv-~- to diacover the · ftalat10Dfi ot difi'e~ in ... 

ccq,osition~ radl.oa~ti vi ty, specific gr-avi v 1 ~~ magnetic prcp.rt.iM 

.of the pure monazite. 

Schro~ld.pierite area of ji:t>mipa. --A · sma~l an4 ..:J.ati...q 1~~ 

deposit o£ schroeekillgerite (bldrated ur&ni-um ·carbonate} in Qld.nc JI.U. 

been. ~ 1 .11 sufficient ·aatail '. to :de~ ··tb• probabl• o~ ot 

~nitude o:f .the ASel"VeB . TM . o.p08~~. hO ve.-, .~ .. MD7·WJ&)lna 

que tiona about the co ditio:5 favorable to ~:l'tioa ~t .·t.Jda ~ 

mineral and the ultimate · our~ o£ ·the can~ wani.um. Por th4iH 

cbem st.r.y, and aeol.ogic ae'tt.iJl&. in. ozrdu - . ...... tM lllfatl 'lbood of 

more extenaive dlp•iu in the vieiDiV ·or iD othR.localitiP. 

t!bol'am. e:ro4te\! 
Nearly all the forecoi.Qg pro~t. .. wDl ia~Y· liON ~ .. lwlt 1...,._ 

tQ17 work in the r .orm or chem:fcal, .,aa.,rapidc, ati ndio~ ~­

and minera1ogic and pe:trographic aam:~.na.tto. •. · .. it.anT· ot · tDea ~ ~ 

requir . coneiderabl research on p:robl 

laboratory. 'ithout aa.qu&te l.aboratory .t8CU.itiea tor~ and a 

large volume of routine ~· a . .U~f~ knowledg. ot tt.M· _. 

ot occurrence and origin of radioaetiv raw ateri.al: «*lDDt be a'ttaiMd. 

Further rea.arcb in tb ilp:ro - · t, o.t ·~·.tecbnlqaa tor .cleter­

m:h1jng the pres•c•, UIQUllta1 and. nature of radloacti-. ~- 5Jj · · 

essential to r ducing the load of ·rou~. work inYOlnd in a oo•nh.n­

ive program and to evaluat:inc info..,t.ton <*ta'Piri ·in tba ftel..d.. 'fWlc~ 

research problema to ~ ~ in ·the laboratoq ._.., 

· Chemical. --( a) Aceurat.e bu.t ~ow •t.Doc.W ol on.d.eal. liJIA]pia 

for amall 8DI01Ulta of urani.lJIIl haw btM1n davelop.U Rt ~ere JWpi..ti ~· 
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are needed. Progrea• on ~ taCJH• ball not ~ ao rapid and 

.tudi• are being continue b7 the. Geological S""V. · 

(b): Ratio ot waDiQ and t..llorla ··to o!d!• el-.afa··­
Inteori• ...-earc~~ u x.ea.d to ~· the nUo· in na~ ocCIIJ71ng 

mater1ala ~ waDia and orpnic cubon; taori · alXl canon~ 11r&l'l1ua 

and tb.e ~ urth e1....-... ltahq aipUicant illtoiSUOil on .tbe .,~ ot 

occurence ~ renlt from ncb naearch. ·!td,a wrk 1dll inwlve .aA7 

eQlJI)le'te ~· partial analJ,W• ot roea .a lld.Deral.a.. ,.._. Dould H 

directl7 integrated. 111th pologic . tield tttwl!•• · 

Sf~bic ...... 'fba appliea'td.on o£ ·u. ap.ct:ropaphic .thod to 

t1ut quatitatiYe d.trtArld.Dati-on ot ura:aia and. thar11at 1n. tbe ..U•r 

nne- or CODCmtrat.ion ~ no'\ ~ •t:tr.l.7 ne"-lal to date. !hAt 

U. co.....a. by chaical ·~ of ~1• b ·" "Yen band1cap at all 

atacu o£ eY&lution ot the q;wmtity •d ·~•·· o:t .ft.dioactlft raw 

•ter1ala• Becau• ot the large ..,\lilt of ~ical work. t.bat will \a 

~ b7 tM vaft.O'U 1nftllt.1cat1o:m~t: prcpOIII& Jwre• ~ ot ill­

proving tt. HUitiY1t7 .ad accuracy ot ta · .-ct:roac;ope Uoald lMa· pv­

.a.d eD411'p'tic.all7. 

Radi~c.--Jf.arV' pftlbl- rame1D t.o be aolved in evalutiDg .__... 

•nta ot radioact1rit7 in t... ot urania IDd thori.aa coi\tAtll~, nch u 

the ·effect ot tbl alae to ..ad.ch a JN~~~pl• u croaad, pacldng e.ttect iD 

a...,lu of ditfereut c»u.itiu, &M .ttect ot •tong• td U~~pl... Reaearcll 

1a Me~ OD efftcienq of COUDtenl for beta•r&J' and 8-ftT ....... 

.ata aa appli.-d to control.l.i.Dc radioacti.yj.t)' ~tiou, on -tile , 

ahielding e.ftect of ftriou .. natunJ. au'batanc••· .and, on the uv.tl.-en'b 

o~ .technicp.JM Lor .the dbeet ~ of- thorl.lla bJ radiaact1Y1t.J7 

detend.Datio.na. Solu'liloa of .. ·tUft prob~ 1a pert1Derlt to ·thtt eigr.d~ 
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. xu.ralf51cal and Petrop:a~hie a.tu.d1• .-InYMt.il~~~ona to deter-. - . '. .·. - ' 

111.M tM ·~ ar tid.ne~ .. that e&rl7 radioacUri ateriala -~­
'**-• .of •• preamra. of other d1Jt1U. lagg«i b4iJP.D.d :t,.b ~t .tnwa-, 

UaatioDI tbat haw cl1acl0Hd DA and ld:tbwto anlrnown aaaociat1ona of 

ur.ardua. · Intomatlon on Jlinwalosr aad,p.vop.p_, .of tbe ndloaetlve 

. •t.ri.&U 1a tq,oriant u a guicle in f'tlrt.ber pro.,.,ung and in ng- · 

~ ~ to rwccrrer . v.nlum and thor!: . troll t~~e · •terlal• · tbatt 

c&rrr tla .• Not o~· -t tb llacklog of .aoCQDllated Work be 'Cl"-'-

CoapNbftlldw ~ocieal an4 petrocrapld.c nv.di• utag .·~ 

~of Jlierold.neralog w1ll ~ an . ....atlal coaponent ot all 

~t!gati.cq ot radioaotiw raw -~. Altllo\1gh th• · aetll81 . 
I , .~ 

WCJik lo,alaboratoJ7 ~.ncb· a pl'Oiraa ... t k wellinWpated 

with ptogrqa ot tield 1nYMttgation, .-peeitl.l7 th~• relat.ed. to .tuzlda;.. .. . 

Jetal. ceologic reHUcb ·and the HDetic1at4on t4. ·ore.. 

!Ua~l!Q!O\W t"J!c .... 
B1U!o£aehic.-ait u plam.d. to con~ to·· •• bibliogaphic 

lJDit 1a tba collection and cla•it1ca:t1on of' data on. rad1oaet1v. iat.riall 
I 

t a:aafn:lng all fOMfcn and doJIIU'tic publieationa • Stich ....te• Win .· 

,~ a1atailWd at approxiatti7. th• pruent. ra~• a.ltboaglr tu. ob~wo.U:ri:s ·~ 

and Mthoda vill b4a -110dli:tect .to codoa wttb our ad'Anc•1n ove~. 

lmowl.edg• ot radioacUq rav terial•. It u apeoted that ·tb• 'Wl1t 

can al.80 d ile 1Dtcmaat.1on that vill · of val~ 1n •PPnia1Dc pot.-

. t:l.al toreigD naourcea of radioact!Ye raw · ·tertaa b7 .ttudr-· ot tna·. 
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thoritlll. B.arq aU g.-log1c inv..tlgatiou ncFe •mut1on of 

publiahed intOl'JIIltlon and it 1a cpeoted that tllt··bibliopephic: liDi\1 

within ita field ot co tenc•~ can. contribut to th1a pbah o! ••vual 
of tM projecta ....nted in tld.a rlp~rt. 

T!f!J·J5?bie !'!i!!!I···Topographic isppi.Dg ·u tM ana of tM 

Colorado carnotite' orea will be lmdutaua•to· pi!'O'f'ida . ad~Hfate baH· 

apa for tha lAra• aeale g-.loglc .-ppbl•idad. to .~ nb-nrt..C. 

p:roapntixlg and for pr.l;hq1., pJa:rvdng ot •• <W~~mea.t, ~-d accu• 

roadJI. The coop...Uon ot tbtl• Topogz-.pllic Brandl of V. Oeo1og1e,al 

SurftJ will be ~. Aa .- progra.· procN.-, ··topographic ~iDe 

-s prov. to be dMirable .in otMJt p~. 

Water zwa~ ....... ,J.. '"cial ~acnitt•~ ~~ alni. •ld.Ua 

ot tae Wat.r Jtaourc .. BrMdl ot ~ fleolog1.Cal s~· caa.' •• GpectAd, · 

to c:ontribute •1ierial17 to ph••• or ... pl'Obl.... 'flpieal~robl-

in 1ib1ch ftCh participation wuld be ~··ant (l) the rttl.*tton 'ot '' 

the ~nt of .gnund w.tft· tbroagh tale ca.l'ftoti~~ ...._ ot •• · 

Morriaon tarmation in tbe Coior&do pl.a:tua. w · tl\e ci»tr1ba.t19U o~ uranilllll 

and (2) Inve•tieation of radioacU..vi.tJ' iB spring and oll-titid watus. 

Re~ndat.ioar tor oth• ~MI'Cil 

~ othe- probl- tba~ ue oi· dinct a.Uog~ t.nt.a.t and •isa1- · 

.ficance or taat dlpend upon the app~:l.catiOD ot .g.U.og.lc · ifttoration and 

priDcip~•• fall into a .,--.t .u.tt--.t ca"-so17 .frOm t.ho• lUted abo• 

beeauae of the f'ac.Uiti .. ~eel. ftl4l iuwut1pt1on .of pro'bl · ot ~ 

'tJpe C.U. not ODlJ' for CHlo&icaJ. p.id&nce· anti ia\upNtation ill ~ 

dqne, bl~ ale for acientitiC pewoaael .ailci iUtrGMnu not normally 

available in a atri~tly geologic organization. ·ror &uch probleu · ·a . broad 

and fiuible pattern of co-op•ration with other AEC laboratoriea and con• 

tractor• ••- de•irable. Thi• pat~~ -'}l •.• ~ll ,~~~- to · inclu~ 
~ -~ _ .. ·~\~~~{~~~;~~~~~:~:~~~t:-,;~.~:Jz:~)l· -



(a) projecta 1n lDich tbe O.Ologic&l lv•e, 'WOiald aub-contract •• 

c1&11Md U.tn.ntal Work to otbw lab0ntori.M1 (b) ·proj.ecw ixl lJbich 

other laboraton. . or 'contJtactOn would aa s.....,. p•nono.el ·tOr the 

collect1on of -...pl• and ·u coaaaltanta, an4 (el pn3ect8· on littd.oh 

.aplveM ot t.lltt ·illnV _and of on. u •• otl.r ·· lUoJtatorte.e W01ild. work 

toget1lw, on an adad..niatraU~ ..-:t baala• &I · Joint .author•· 

Pro~ of thia . ld.Jld ·that. -._.,. tn-.t1gatlon botb for a.i.r 

tb.eoretieaJ. dgn:J.tic&Dce aDd poa'd\lla applieatioa,, .inclu&t (1) •vJ.denc• 
ot natv&l t1Hion 1n tat, . .-oloat.e p•t• (2) vari&W.ona 111 tbe V2JS • 

v23a ratio in ditf--.t tiP• of' dllpoaita, (3) the da,pM ot ·:.ad:l.oactift 

eqqilibri 1Q dUf«NDt materi.ala and. ditf4tNnt ·· a.,lolic -~•. 

aDd· (4) t.be ..-thoda .of tnatant. w ncowr vat• tmm d1trerct kiud8 

ot .Mltrce •terlal.a. BX.chana•· ot 1Dfolli&t1on kt..-..n ·ta. holope&l SRN7 

and laoftwrMa -a-..ci 1D ~ ot th1a .. Jd.nQ· weald be ~atuaJJ;z b-.~ 

ticial. Prov.Ltiion ftoald. be --··tor ·~ aeceu.·bJ ·Ontt 81Cle7 to ·;n­

lated work in. another -c•CT iD orQw to obtaiA -Ach a<d:l«np • that 
~· 



PLAI OP OPERlfiOH 

GeUral "na'tall'lt. 

. Tbe plan ot ~~ tor coa.a.ct .of · ·tldl progr;aa .of in..-..ttcatiGa 

~d lwre1n 1neluda cou.id.ration ot'c · (l) ftaa oqq'Jwatioa tor 

~ 011\ .to procraaJ ( .2) Space tO%' auch aa ·•~&Dis~J (.l) !A• 

acllechU• of vorkJ and (4) Other ~aW<~· probl ... 

~tion ~ ' J 

. . 

Jhown in Exbi.'bit I. 'tbia·_ ora.Uatioa ~ ~ apauaiOI'l ot tJIII. 

geolog1c .a.ld. atatf• a ~tl7 .~ atatt and t"ac~lJ:t~ · foJ' .·· . .-.. 

latA4 ,cllMLoal, :phyaical,and a:l.Derelog1c work• &rul centeal~iact ~­

ti.,. coaV.l ·and. coords.Dat4oD of tlae· illtuftlat.d polog1c, ~ope. 

eJweicai, ad p)Va1cal inwetipt4oaa-

o,ol.oa1c tield UDita.~--In - tJ:a orcantsatt.oa ot -· wd.*· ' .. ~ 

~· iA polopc ~tiona .,.> uetpect to -.o.oJ.oalc. a.ld. Untv. 
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T. · geol0£ie p~~Nounel reefliNd w. atatt the avgaentacl prosr- pJqlOMd. _. - · 

~ v1ll ftquire a ~- ·iDcrMM ewer .ta.. _.,.,_., now engactd. ~ 

or tra1D1Dg of ~t •n can not- be :done ha.rriedly bUt ·th• can '8e 

obtdned by recrld.:t.-nt ot nev puaODMJ. and wan.fer .or pr. aeut pw­

IIODQ.el once _the propaa ia approvwci. 

Laborator111Dit.--In -.ppon ot ~ pologie . .-..euch a large· •tatt 

ot ta. pllpicbta, .-aDd Jdne~t-petrop-ap ... v111· ~ ~· 

~ bat MpeOSal.q. u tlw pzoa;r• 1a t.o ~-~-.~tAG 

ob~ve ~ liDdltratanMog 1ltq' •• -ociatlo~ ue partlctal.el7 flmlra.bl• · 

tor tb ... eJ.•anta. fer~ colplete 'rOCk aaaJ.p•• ·~Jd.c aaaqa• , 

ot •aciated -~, ad n~~.roh on ehaJd.cal -~ and on the 1110-

clu f8tz7 ot tbeae elr 1 a.. 
leitbtlr the pftMDt facUi~ JXOll atatt: ot ~ Gfil.og;lcal s.ar..,.• a 

laborator:l.M are ~ta tor U. acal• of tM cont.plat.ed propaa. · 

t'hua• tba facUlU. _DOif· aftllabl.e tor ncb work would be a •eri.ou 

nt~triction to IIIIOOth apeatton ~- the -P~· Vade the n....tt7 _-or·· 

war at l-t bal.t of .t:lw ·O.logical. s....,-•a la'boratoJ17 penonnel Ud · 

faoilltid wen dewted to . wak on vani'wa and thorium. ~ .,.. dot»;~ 

howvw, at tbe . Gl)enM ot at;tetioa to .U,ortant work 011 otbR at.lwral 

1'880Wrcea aa4 b~ ..,.,_ -Of' ~•tl7• co•W. ~n 2lllft aow 

M . giY-.n to ·J.'Utoring the .. baJauc. tapMt by tM war and ma1d.ng tbe labon- · 

to17 fac111t.iu cmc• . ap1D a~il able ~or ·tbat,y DCDII&l. tanc\iou ot -.- · 

pl.-,.tizw all. phuM ot 't.M ~·cal~·· work.;" !bu;· em-·_, ... 

•1on of .llcil1ti• 18 -~ not ~nl7 to pend.t N8UIIptlon ot ot.bt~Jt 

wrk bat &1.8o to .at tbe anticipate<i -~de of an upanded ·progna ot 

irlft8tigatton _ot radiOact1ft raw •W1':1al•·· 
!M 1aboratol7 ·taciltti• tor ~- -



have to be apanded to obtain U. proper balance· bet._. _U. ftiti.-
P ·ot tlw prop-a. It 1a ..U.ted ·. that O..da wlil lNI _. r,or 

the YU'iou following t7pn ot d.ltemiaatiou a 

~faber· and !Jpe at Detu.ld.taticme pe Yee.r 

. Badloactivitz 

9000 

§R!2tenme!'lc ~otd.UJ.. 

s~ 1soo 

In Mctltlon to rw.tiM ~-•- proviaion awt, alaO be _. f• •eb 

~ .. de'NloplWlt ot ~ ad tM ftlaticq. Mtwa 

wardaa. ad tllor.lua ud otJl«r COD8t1tuata o~ eocl_.'W racial• 

!but ao.ralop.eaJ.• cbeadcal• and pJv1dcal ~ .a taJ. aceca. 

pat\1lll& na-.rah ba• a cl: -- ·atf1rd.'V to. otbe pbaw• of •• prograa. 

Bflecttw cocri1DatiGD ~ all pbe••. ot 't'lw Pl'O&NI· ·ncpd.lea V.t ·1'M7 .. 

w UDder u. - c....:t _,.I'Yild.or.l .ad ~- a oae ~ti• 

11Dtt. PC' W.. ~on a ..,.WU. ·la'boratoJ7 S. u.c••U'T aDd v1ll w 
M\ 11p· b7 t.be Cleoloaieal. SarNj it .taDda _.. . _aYaUable. 

fte . .-tin~ ad ata.trial or a .l.Ntorato17 fP011P coCliZ'diat.d_ 11lth 

tile IWt ot -·u. pl'Qir&ll 1tlll -~ IDDil __, ad addltl.ioa•l. .,.c. •. 

le'98Ptbal. .. ~ nell coardil&ted ~ .U.'d.t!a -. .-.t1&1 to 

the ~· -ot the proana. ~ a,ace· ~ta an -~- - •l»td.· 

daWeS below ud tile ~ _...__, tel' labolatel7 faoU:I.U. _.... 

diacua.U 1IDdw eo.t of ·ap .... u.on., 
B1bU!p!pb1c un.it •. ~!M .U.a\S.Y.._ ot U. progl'&ll &1M·. CD 

be aid8d ancl Upnftd b7 ta. ~ ot tb• . Bieliopapld.c · VJd.t uui 

~t.ilw 1ta writ with tbl pi'Op"a .,._.- _..,i F~t:IU 
a.i•1lar to U..O.• appllcablAa. to tbalaboato17 aroup it tlhoald ·alao 

I» tiDder· a. ..... a&drrtatn.t1,. oord;rol. • .tlul ,poloaic -'·J.aboatoq 

_groapa. 
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li••MA ld.th the Atoldc BnRu"· C~llion and. 1w aut;,co~, hcb 

• t.1ut lat..Ue . · 

aDd. .vitb. otAitr a.Uo• aDd .blueh• of ·~·'0-.loglc&l hrYV· For-• -

:u..,. lllOtUz' Metion, ot tM G.:toglcal s~ u co~tin& inftl'ti-

1ation of ~ ph.ollplate l'UO'U'ON. •ftle T~aq 11-tl VD1.t aa a 

t\mc-tioaal part·· of· .,_ .. Geoiogical · .~· t. in a pmtit,lon to r4t1ate 

N*QJ.ta ot .. ~ ••~ llb1oa :t. ~nu:t, on 1t.a oWil _merit•, to i;b• 

uran11ua in-.tigattos,. • well u to p~eipate .. in aome phaM8 of 

that ~k. It u exp•Yd that, aimUeq. · th• ~ ·n~u Un1t ldll . 

be in podtion to .relatA otber i.nvuttgatioml by ·thfa C.Ological Surfty 

to ~ iavvtigationa of ura11111, al.wap ~nautct· ld.th the dManda• ot 

MClU'ity. 

Of pU'&lDlBt UpW'tance wnllld be \bit· Mintenazl.t:• ag liaUOn ld.th 

other ac•nciea ad laberatorie• -ca.pd.h ~ oa radioaotiw· nv 

utariala • c:lo~ nlat.O ·tiel• .uch • 'Uloe• . dMcrihd 60ft Ulldltr 

"Rec~ tor .otbw ~·. for ;aaa,.. gain in kriowledg• ad 

to prewnt D.84Kil- · dupli~tion, .. all. da1ia .fl-ola other •Olll'e : · libich are 

pertinent to the oeo1op.ca1 S...,•• ,roar• eo111.c • a...u.w.. through 

flaM 
At the Jr-!l't ttm. or in the ncct put about 10.4(» ·~ t.-t . 

o£ epace hU bMn u.a ill the wrk fd ttse·· Trac• 11.-nw Bmt. 

NDOntiorl .. ot. the GIIOl.oJical Sur'fW¥' • chateal ~ratorlH itt .·eolpl~. 

in tile near tature, the faolllti.• of tha loomto17, aa pointed ou.t 

&Dow, ldU ba• w 0. ~··ld.th the lo•·d•t8l'fttd aotl.S.':la ~t.d 
' . 

to pologte inwe.Ugat1ona ott.r tban of ndioactlft .raw •t.:lal1::1 ·thua 

'.'l ( 

reducU. tt. wtal. ~:ace .Uo\tAG to ic'9Qt1gation 0~ radioactift .teftalA. 



-2a.. 
.prepoaed procraa. lwwYW, W.W. .~ .. - not •-~--~ ~tly · .. ~~ 

•'t'.taa 1lnlt a1ao additiOD&l. apac. for· ·t.IJis. natt· ud tac:U.i~. -. r-. 
ao.oth ftmeti~ of _tba tnt~~-~ion ·of :• tmtt;· t.::t.l' ~~ 

tat 1~ .. adld.niava:bion, o~#cea ·tor p~ ot tbe filU.d . Ji~Ddl., - :4··-t 

Gt . the la'bor&to%7 pcwormel· and 1\mctlou ahould 'b• eentnll7 :ai-tua~ • . 

For good coCD'diD&tion <?f the work of tbe trace ·~n~ u-nit ~· o'tib.r 
. ' 

attc'tiiU and brclebla ot 1:.M G~bg~cal S~ and with otb8r al&ted·· 
I - ' ~- • ' ' 

~. . . . . 

ageociea~ .. ita •tDrt•i-ratton ahouia ·~ ::ctlrltend in or .aw w~n •. 

'l'hu it 1• ·prt>Mble tt.t apac · .~or: ·&bout ~30 pttO,Pl• and l.$or.ato17' · ( 
. ,_-, ... : . . . ( ' ·' .. . . . -'. . . . . . 

. . . .· . . l "~ ~«& . . . . . ' ' . ·. . ' . . ·. . . ·, ' .. ' . 
taciUti . izl · or uar ~n w1ll be .~ -,. U._ end . &,t U.cal 

Par e.ttecti• •'!Ork a.U~~ -~ labor&toJT' li1l:l .,.. to .. ~ 

Mt vp with ta.cU1t1 .. for~· th• neo--.r7 chaDdcal, llp~tropap)d.e, 

X-rq, and ft141~ ~.; far 110~ ~Nben.tv. ~alo• 

gtcal and p· Vograph1c ~atJmi., ·and toz prepar!ag .• uteriatl fo~ all---~·. 

tbe_ toregoiQa a.ctidt.t•. 

· tba labol'atoriu •• atta-ined .thtd.r .. xt_. raw_.ot ~ri·~ · ,· 
it u •U.ted. that aboll~ 3S,ooo aqUR t..t ot tpaca v1ll 'M· ~- _,_._ 

tM laber&tol7 tacfl.1~1•• U tb•adldnia ... Uw and ceolOcic p.-~ 

~d nOt be · ~~7 hot1Rd ·in :lpac• I101J att\lAle' 'tQ ·• ~let~: 
. . 

.-sur_,., an addlticmal 21.-000 ·~ t•t would 1» ·M;t'ded. 

A~ltion ot tu~-propw_,au,• u : a ,p~~Usat ·tdJJ. ~ ·: ~ . ·', 

.· .. '· 



· dd -tile rat. at ·1ib:ich a.Geqp~ · f~~-- CID M ·ph,anci,; U. ~-~· 
~'\biN u _ ... . lag~ . ... .. ~- 0~ a f~ ... in~tua. 
ue1 tM, u..··- t.lle ww1 .. load •t.na \hat ,Uti~ .b~attaa ·u. ~-- ; -_. 

Jd.ttecl to t1a laboft.toq. lt b 't:.lieftd, tb..tore. ..t 1M p - ram 

ot tUJ.d tnvwtt.ptton c&-• ~-: ... ~-klv -.n. • · -.t>o~ 
l.a'bo-17 activ:l.Uu. Att.r allov.1nc ___ to~ '&U. V.. tac\o~- s.t ·u -~-

ated that tbe ~r• aoald r-.cb a -•:d..-;•tabl• ·ate in -the ,f~eat 

7Mr 19~0. At t.he preset -U. j ;t ta --.-~ tba" p:roJecta 1fill''.b• -· 

·~ wt:tbln tha liacal -yeaR iadica'tled &Qd_ in tt. order u.t.d 

·1948 

V••dt...,.earnott• . .._. ot • •• -Colalad.o Patuu iftohJdfng 
~ec:Una by -dril_ltnc 
Stwt\1 ot -t:1w MowUoe toJ'JIRlon 
AHal ~ope -.iDS 

! apll&ltk ancJatQne, 

Aluka recorn•'••••­
S~phoap _ w 
Blaekallal• 
IOcq HtRatltato phuphate 

-~.t.n-K~tea. 8tat.a .-- _ 
HO!IMit.-~ -arantte _ad ·pJ.aeeN ·ot -. ~ 
lteconaa:Jt•nc• 1a HortA....._ -St&te. '- -. · · · 
M1U, a.lte, «rd raw-~ -lfllpl~ -

lf49 

Idaho placea 
M1Mral1Md diiftl'icta o£ rifont . ...._ •• Colorado 
La..._.~ pba- Of - _~- MC-
0--rq .u_. l.op 
R4JCODD81 eaaJ~tM ia Sou:tb-Otatral Stat41 · -
a.iconnasaeaoce ·1n l~tnl _Stata 
lad~oacUdtJ" .in IIOdWn ~ Mdt•_,.. 
beomla•••a:noe: iD He'fada · 

' . --nus• dbtr.Lot. .ot ·.n.n·Jiontaua 
..a .. ~ -aattaRJ. au - -. -
~ ach'necld.D&arit. ·.... '• ' ·, 
Badio.actlw ·llpriJ:fc · and 6U•ftal.d. -•~e•--· -. 
Gttotll--.1. pati.U. ' ' 

., 



· lfaD7 ~ 1M pre.,.cta •tftlMPted. abo,_, lOr aMple,. U. ~~ation ,. · · 

Of camotlt. ora • . phoiphatu, ad bluk a!lalM, .a r.eOl'llla!••anc•· m .. "· 

llulca• ldll ~ ~ ....-.1· ftacal ,_,.... .f.Mt. 14ac'h ot ~-

. ~ ,._. ....,. indl~ project. w.lll dlptn4 ~- ~t ... ....it• ob~, 
.. . - ·, ,· -.' . ·, ' • .· - :,: . . 

. on reappraiAl ~t the . ...n.u o£ vul9U p·ta•lble •owou baftd. on _, 

. ~tion both geologic _and utallu:rsieal,. :,.~4 .... rates at wld.cb .U• 

P.OJIV ·and tunG an aailabl.•~ Af ·• ruul,,, •• · ··~. 1 ... _O: _ta. . 

tor .._t of the proJMta .·"··~·· ~-~ TMII•I J'tiU;G~ .UO· •• . -). .. ::. . . 

. . . . - ' . . 

1a ·u.... _C~7 •• •cMcil1l• ot o,•attona u·~ only_ 
~ .ftacal. _,.a- l.$. 

1fbe rat. -at ~ it ta .•MtiaatM: that. ttl• wrk can:·. be dotUt. in 
. . ' . ' . . 

tema ot total .... ,._. pe ·,..- .Ia .• ....a.ft<l· in the toll.ow.i.»c _tabl• 

· ot .~ wao. ·tl011l.d ·be ~u .-,1~ ot "*'- ·O.Ological 8\arvei·· _ 

e. -e.tu.te-.._DOt :incl.llde 'tile~ ot.cldliiGc ~()ntracw..:: -.~ 

tupoft17 t1fi4 ~atan•• · 

.Kaa ... ·~r. . o! 
. ·WO»k 

!!Het..d Pteo·t~k Jtr; f!ecal .Z!!!f. 

19"7 1.948 1949 
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C~)t._. of ,.t!frm_ .... . . ~hU ·~·,Jt~t ~t7 to . 

. · coaU.. tM F~ odr· a ~-fidocl · 9t,.... '-~ IOJl •......:L 

~ID•• ln. •• iirat :pla._,_ the: -ini~._ditu:tu -~ tor ~~--



' ' 

·lab_.torJ'. ~ ~~ .U. ~ioal work. aa »utl.-.iA<l .. it\ 

di.eoUldt.w ~on abe~ - and Coat ot · Operatioa below• are J.ua•• 

'D*te ·cp~t.une ca. be: jutitiN .oul7 on a ·long-arm bUia. Secend.l.:f. 
. ' 

tbe· proart~a ~ ~- ·tile dMbed ob.1eo'tt~• on a abo~ 

tor . lele uollnt ·of data th&t -~ be uqulnd tdll -~• ·t4Jie . 

. for PJIOJJ• ft&luation .&ad :iate!pntation. 2'1U.rd17• trcm1 \1lo to tbree 

. 78U8 ·'8Ul probUJ.7.be ~to 'NONlt -and t~. t'b·_· fuU COJll)l;.-Jlt 
' . ~ ( 

of ~ pereo- n8n88&17. tcir \he 1aarinw rate ·-~:-- o.p~ttona. 
. ·. ·.,, ·.. ·· ... · . . >Y ·. •. : t~~. •S'ted -~-.:~ob~ the eo»petet ·,uaraonael 

nee a&r7 tO _natt and ~· llllDI' paa.a of ta•• procraa, eepeeiall.J' . tbe . 
. , 

npportiDs ~. ld.ll be& ajor p~l-in ' clderi.D& an~te . 

rate of operatio~. In · cG~~J.Ution vita · ·~c.ial eoncema able to 

coadt.nta quickJ.7, .na: ba"ri.Dg g:rea't. ~· in rates of pa,~ tlie 

recnltiag .w.UI be ciiftieW.t •. : _· For ~-- _.n •. tb.e aatboritJ to Jd.re 

without~ for ·Gisttng· .ft~Ulattou. as p.-o~-ded for iA tae Atc.le 

lln8rg' A~t .of l iat6 •. Sec. l!. (a) (4) 60tll4 84COlJpan;r any ,_. allotted. 

Suca · taorl- wOuld I* .. ·tile ,...,\age teat · e·..a.ua.ota~ .for p.-o•ild.QI··: 

people eGl114 ~···.ad ' ld.talout. -.._ long .cte:Ltip -~tin th• normal .· .. 

pl'OcedaNa ~ preHD.t "Platlo.aa. .d111Uc 11hich :a an Jlllf' \vn 

• 

cOB! or· OPJa!IOI 

hDde·.·a..U61e . u . ~2:41 . · 
On tile -~ · aidhit n U'e vboa ta. ·fu.n.da ~\tailabl.e tor 

fn.Oe ll..,ut. t.D...ucaticma in -~~· .,...191.7. ·t11eae. inelwle 

the ttmd8 for . rk 41recU;-' ~~ to' iii! ~~ace· ne.ate iJl. . Ugau.ons • 

. ana_ ... tiag under·· tbe· ...., ~tv con~. file¥ do ~~ :idlolaie any. 
·.,. . - ,. . ~· . -·.. . ~ . . 

. d • 



sw•-.. troalthicb~ iDtomatiea 1• readtlT ·•wi_llhle ~- the -~-
·;-·" 

n..nta Vnit. 

~~ alloul.4. noted that tkct_ U~Dll!lt Ggende4 in -tile J.Qon:tex7 ·t_. 
- ' 

~ ~ and. research. m support ol fi.ui inve8tiga.14oa-wu -

8i1Ch ~ o~ to tbe ~ceing doliiB of tAe _O}laical. L~atoJ:r 

tor lang. over-dJut. renon:tit:>n. !he 8II01Uit exptllfiM. tor' neh work __ wu · 
·· onl~ 20 pel'C*it· ol _the coat o,t ti~d inv•tisatiOu -cui ·t:beir ·~t 

ad&Unutat4.on.- ........ in· pi"ri. ·. ,_.. laborato-q ~~ ~-

80 peroeat Of to. coat of field illY Ucatio:u -•d tke ~<~: a>~k 

. ··" '· 

~·~to Ina~ llt8tw iap~t, probl..!. ·on U.' ~~-

of · a.nd. ·.- ·. · ID·-fature ·;A-:. __ .the at4Qa oflaboratoJ7 

........ to Uel.d ...... ldl.l> .•• tobe .... ne&Tl7 ------ td.th ·. 

t1wt ratio prim.* to 19h7, u :-. -~w~_ u ,to · i\u:'~ ·prcp.e· ~..t· · 

to ·_the field p~ 
. -, · .. ................................................................ llllitililiiiii~~~~~~- ·~-~ 1~7 ,··, 

· f8Dd8 -~ io U~• GeoJ.ac1c81*'"" ..... -~- Atr>ld.c :s~eea . 

ttenion ·td ·the· Wv ~t•a 1947· ~.ppr.oprJ&t.t.n. ~et •• · · . ._. 

tbe apace tor a - .tm.i\ --..ttll'ftd. tnm the-frd.oalti.ftee . 

. Jlewl.GP*'t eol,ar•ttesi. •aecaue .ot U. ~tabL• . .biatus 1D poliq .. 

O.Cuiou iJ\Yolwcl-ta tbe true_,__ ot ~- . · ·•ttere ot ......... ! 
. . • . ' 

' the old ... 1:6'- 17M .... GeCUtlaa of plaa8· ~-· ••.. ~ . . . . , 
. ' A . 

all tlle -~ fQ.da · .baa bMa a.:Lqllcl. At; tbe .P~ ate .ot· .- · : ·· 

ptmditure ·. JUO,OOO 1dll btJ ..,... ~t tae· ·tDd o.t ,_; ~ ..,., U•.-1 
' ' 

,ear. !be appmpriatioa 81J1bo1 tfar tbis 1\md, ~7/80920,. 11ldleatee 

t. it is a two-year ellot.-J.lt. It ar.rr ·balUce .can· be -~· lcor ·.-. 
'< 

in the fiscal 78• 1948• it ~~ be co~ available . t~ inoreu~ 

· .. ~- . 



the rate ot in~ona.. or for spanaion ··or· \lle IJilCh . needed loora- · 

to17 facdl1t:iee·- In this wq arpa.osion to the ~ate prapoHd in the 

pi'GIRil ov.t.J..ttaed here could · be· &\tailned -.,re ettkientl7• · 

li:e ~!!( _in asuoef!5!!1 ~~~; a£q!'' 
Tbl-p~odaets - daecr!bed abGVe under Futve _ Inv.stigati~ ·:ngraan$ 

an !Danese in. t11e ra.te ot in~tiaa~lon ·Pd .. td1l nq\llre funds lti.J.'Ie 

tlran tboa• P"~ awd.lable tor atmna:r wor~. The .··leol~ S'U.Tftl 

etpects to contribu.te ~· ·.m.u.cb ·.of. tile •c•SN7 -tunr~S aa cu be obtabe4 

b7 tne~• 1a ita total budget u4 ttot at the- ex;pense o£ 1ts othe.:r eo. 

Uri.tiee. A.lfJ' ··t.W"Leenae ........ the amount tdd.ela wOUld tllws be aftJ.l­

sle aact tbe to~ aaount-~ can on.1.1 be att b7 tranat•· .rro._·. the· 

Atomic ~ Comisaifm. The total • ._,unt .require4, the ·amtllmt -~ 

. J'entl7 avdlaale,. ami tbe 8q)pletlr8ntal ~· n••·•:w eerv oat. ' 

the pr~ at tke pz-oposad l"&'he aft gj.va l>t ftacal ~- - in •td:btt 

II. 

a labwatorJ' properl7 staftad and ~--_ for ¢hell1cal,_ p~Q'aioal;; aad 

~ .110rk 1D ~JUpp.art -ot 11ltt-more .a~ .geolope ..,.-. .ot 

tBe ww.k. Becaue ot tae .. -~ <J'N~ cod.:~, ·tacUlt!M 

peat17 1n ceea•- of those no11· .-a\eti 1>7 .._ Geological .~ _.. 

.,... • ...,. Aa tile_ ettect.tve coo~J.d. ···.of .-..,~- la'boNtors 

IGnctions with. the seoa~ ac:ti'd.Ues -~• ~t JJotb 1>e Ullder the 
' .... 

S8l8 auperv.Udan_ the. t1ftaae161 re~• ·tor . .tUc&l ·1,948 :iael.ata 

V.- amsuat ~-. to -~- ·p~ a~ of a. . aiu~••t.a' 

tor bttxtdling tile estbated volume •·ot .work. _.!lib t~- _ ,..,...,. . tkat 

baild1r;tg.· apace Jid.eli'· can_ .•. -~ to labon~ ~t d:th.­

Uildu,a .altu&Uon 18 . &Yail~• or .eaa l\e pM~. · u · a a~ 



Op.erationa (recormU.allaJlCe, 
dttta:Ued geol.agie reHarcb, 
and aappo~ p.rojeeta) 

Fit tina out Uborati17 for 
supporting pz-ojecte 

Adapting bu:Udlns .tor labeato17 -· Bent or inteft_... ....... fer 
for epace 

Total 

Geol~ieal Sllrft7 

A ~om:tc Swv.leea transt-e 
froa. War~t 

Deficienq 

Total 

}/ Theft ~tems a2'e non•~ caol~"al 

uo,.ooc ... ··' . l29-~ 
2~o,QOO a,.1a,OOf.? 

laB.tor:J/ 
~.os,,2oo 11au,QQQ 
2,bhfJ,OOO 21161•000 

2.J,J8;000 . 
J:Hw' 

laJ28,U 
a,1pa,ooo 

!/ ThiS itea ia a ·cwde •tima.tlt ....... ten. It a aitDle 'b'ld.l~ 
can be touud it ma:y be el.ialtla'Hd -cra.L~I..:Y 

'JI The aCCJOUJlt J1l11fi)er ~- tb.i8 ·s.-. 217 fla180 1Micatea it 11 a two-.,JUr 
allo~. ~ amourrt. .ahewa .ill· the t1-cm $200,000 not •·· 
pended in ltlt'l• · It 1a c~ on tbe aasanpticn that per• 
mieaion ·w OU7!I' over ·to. l948 'dll granted. 

Jtl s .. \eXt 



. . 

has to be -altered• &ddlUonal . -4'mda·1dll be n.....,. In an amount 1tlat 

can onl¥ ~ ~d -~~- Not..._ to .a apeci:tte .bu:Udlua·· featar- : . . 
' ' 

tivel;r it is, lMrlievad tlJat ,~ ·•J:~--·-··~· _,.:t ~..not . ' . 
' ' ~ 

' '1 

tl\e l.abora'tol7. equSp.nt and. ~tallatloM • .. bah au ~- is; ··.-~· · 

foHi• rwn in tba.·. ~ta'_ tor 19h8; to. pro~ for thia con~enq• 

ft-. ceet ot tt~ up an4 -~- laboft~r,- :t~1tlea ana.-. 

arrr· buildbc al-.tiou · vfQl.cl 't»e a · nan-~ .item not ~ applicable., 

to ·riacal 7Mft after ~91&8 . B idee the d!rect costa or _.,eratioaa. 

1t, J.a -~ t.bat td.tbtr .. a reaUl 90ft .fer l._lt)g e--~---•~· 

or a reilllnJNal)le CliRp to .the Palio hUdtne A~. tJ0\114 'be 

~. tJd.IJ• iDc1114lDC. pard orrloea•; 11101&14 aouat to ~bout $.120.-000· 

anaul17 • 



Jutl&N ~~eeta i.n order ol -~- ./ 

19!J.8 F:lNal !._ 

LaboratotJ. ~tigattoaa .a c&D,\~ •\iY$~7 
~ar.ao'Ute -. _ _... of -. eolOJ!&(lo- .Plateau 
Aa,pbaltic •-~ne · -

. Aluka~ . 
,sOllthe ....... ,..,.~: 
·Blaekallatea 
Bot;·q ..... phosphate . . ' 
-..,_..tNetiCe _--tn Soa~c.atral Statu 
. Moaadu-~- CftBI.ta and plaoen ot ·t.J~e Caftlf.Dal · 

,. ;-· Sa, u.thwaten ftatee 
HS.ll, ·_-IMlalter. ad -··· -~ -~l.Ua 

lg49 

ltl6o~ J1aeare 
~ dtatl'lct,IJ o1 honit. Banp, C~Ql'ade 
Late. erpwlJ-'a•-pluaa• ot ~- - - .....,. ·--rar lac• of . ..:u. ' -._ BeoOilndtft&ft.Ce ._in Korihflaa'Mm --&'tate& 

· a.cocuda ... e .-h ~-~- - -..... _ 
ll&4loacti.Yi\7 of .• a.ra_ ~-- ..,.,.Btl 
~ce·ta 1•_. · -

l,6fl __ . 

l!bRaliseci c.tistri.cta ot ~-~ 
hl~ --ttnl _, .. ' 
Sc~'M aN& of~-.. 
J:tadtoa~!!l'- 8pdJw _ a4 wall --.. 

- .. Qeotheftlal'' g&dieDta . 

J Hoa~ __ pro~ ~- _,.-tJaaD oae ,._, .lad ar. •u.at.d-- oli&l7 -ta .. · 
the -,_.,.. -~ aN ·~• · 

_ · Mali~ of 
werk 

'19h7 · 

toa..~ 

lls't, 1_w1· a_- -v.-__ .~_-- ._-•-- ---~'-_-_--. -_ - ~ _1•_ -_~ a __ • __ ~-· -~~ b7 fife-;, ____ ,.... ----·- • · 
741 . ~-1,) .ftg . . 19.SO .'•'· ..... 

40 109 113 . 20) .... tad~-·· ~b.at•-,.... 
1:948 _ · ltle - -1:9SO 
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