
. 
/ -~ 

c£tab: 'Depa'itment of qjeofo9!} and.dll_ine'ia[ flndu1t'iie1 

UIOM OI THI O~CR OF URA'IIUII 
D IIUffOI IIOUl!.AII, I.ISOO coum, OiUfOOI ., 

~tber I. till• 
April 2,, l.94' 

702 Woodlark Building 
Portland, Oregon 

ft• nport.4 occurrence or uranium and rad1a on in Mut,tcm 

lout.ala 1D ••val Orepn waa iaYeaUgaW ill \be la'boratori. .. 

or tu St.aw iepvtaet of OeoJ.oa u4 tinval Indvati-1... The 

P11,Plu aul1ait\fld nre •tlldied bJ tluoruc•t• •1Mvoaoc,p1c, 

and apeotrocra,ld.e aetho41. lo or• of =---cul •alue ,.. i.D

dica.W. 

• 



r-

I. 

.Abatract 

IntroduoU.on 

!J.BL! 01 CONTDITI 

• • • • • ••• • • • • • • 

Page 

• • • ••• 1 

n. Description of Saapl••. • • • • • • • • • • • • • • 2 

III. lzperilumtal Procedure ••••••• •....... 6 

Diacuaaion. • • • • • • • • •••• • • . .. . • • • 9 

,. 8'ullll&rJ • • • • • • • • • • • • • • • • • • • • • • 10 

VI. Appedix 

A. Article in !he Orepaian concerning the 

discovery of uraniwa 1n Oregon 

B. Report of Howard and Joaeph Davia to the 

State Department ot Geology and Mineral 

IDduatriea 



UPORT ON URANIUM FROM MUTTON MOUNTAIN 

I. Introduction 

OD Marob ll, 1945, th• aw1ouuceraeot. waa ad• 1D Tb4t Or-.aon1anl br 

laak J.. Deltmt or fortlud, Oregon, that radium a.ud uranium had been 

diaoov•nd 1a a 01"8.1peciaet1 from 11\ltton Mountain on the tflU"Rl Sprinia 
.. 

Indian reservation in central Oregon. 

The apeciaen waa found bf Mr. Joaeph Da•ia or Tigard, Oregon. The 

apeciaen ~bmltted to th• State Department of Geolo&, and tinaral ► 

d:ustri•s waa ma.inl.y chalcedony with a partial coating of ope.line mater

ial which exhibited pal• r•ll•w--cn• nuONaMDee. 

On April 3rd and 4 ~. lb". :Davia made a field vip to the loca.11 ty 

f":" and brought nine epec.illena from the aurrowding territory to the State 

Departlllent of Geoloa and lliaval Inctuatrie1 to be •xa■ioacl for \IN.lll\111 

The following metheda of t.aUJ:lg 11Ve uecb 

1. J-ll&oNaoent lip\ 

2. Elecvoaeope (al.md.Dwl lA&f') 

). Spectrograph 



II. D•en.ptt.OD ot 8ell.pl•1 

.A de•aription ot th• aampl•• teated ia l,iven in Table I. Since a coa

p1ete 1•trograph1e exuination ot all aaapl•• frora Mutton Mountain was not 

warranted, a description. retvcoe ia give, which indicates the aource of 

tne description ot ea.ch aample. 

~Ca// .... ;t'<". L?(O r ~ J _,: R. /JE (£,>~7"': (j)uod) 
E/l'r. ca )),-o-<. ~ G tY O fr. ( ,,,tJe:; V;J PJ r.1.-. q n, ') 

fABLI I 

P-3.499 

P-3501 

11-4 

P!ffF1p»@ 

J. Tein ot ira,11h rock showing out
crop ot &bout 50 x 100 rt. &bout 
i,o• down alope dJ.recU, under t1eld 
ot tl.uoreacel'lt uterlal deaoribed 
under ■ample U-10. 

ATiaible 6-root outcrop aboYe and to 
right of field oontainin& aample 11-10. 

In outcrop ot grqiah pebbJ.T uteri.al 
in center ot field containing -pl• 
V-10, which runs tor about 2 llil.. in 
a r1orthwuterl7 ~euon. 

!16ht al.011014•· ct the U-3 mater1al u 
a aiaeabl• ve1n or eon. 'l'Oa►tinted 
roe\: or , aandatone. About a 4-t"oot 
lho•in&.•ith a top covering of eoil. 

BrOw:tisb.-blact dike ot material on 
edge at vein of clitt in a localltr 
about Sill•• to th• east or the 
area described under U-4. .Bowner, 
thia ana aleo hu aoae fluoreaeent 
agate of a different type from that or 
umple tJ-10 - ••• yellowi•h fluorea
ceoc• but not, ao bright. Vein, or u ••h or it as is exposed, ntt11 &bout 
10 X 300 ft., .. Lies OD edge. 

Howard and 
Joaeph DaTil 

Howard and 
Joaeph D&Tia 

Howard a.nd 
Joseph Dane 

Howard and 
Joseph Davis 

Howard and 
1oaeph De.Tia 
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U-10 
r 

U-11 
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TJ.BIJt I (cont.) 

P-3'°4 Grayiah to il"fftl out.crop ap9rold.u.t.el7 
100 x 200 rt. S0tae fluorescent aga:t.e 
Oil eith•r liiH• 

P-35Qj iNublea obaidiu. Out.crop• apprqx
batel.y 15 x 100 reet up and down hill. 
.ibout ~ feet hig.b.er up, taere OCC\ll'a 

P-3506 

a ~0-toot caprock coaposed ot what••-
t-9 be an uauou.lly 1.UO• la:Ya roak. lo 
fluorescent u.tter in vicinity. 

found at all elevation of about )000 tt. 
O.torop1 .... to COAt.i.Au• tor ailu 
ahowin5 aue -.terial. 

Coal-like -.terial outcrops at a. 2000 
tt. l.eval OA Nae aountaia. 

JJzet 11upl• aublltltted by Joseph Davis. 
Thia Nllpl• wu & &eod• f'roa th• Clarno 
.form& tion and. nc,baoly ot U.fPff EM•• 
age. Tb• geode u of chalcedonio mater
ial which baa a botryoiGlal 1truow.re. 
The eaaple poaa•a•ed a partial coati.Dc 
of U.Mrial (4Mol'1b4Ml wader U-ll) which 
tluoreaced a pale yellow-green color. 

P-3,21-a lluoreacent coating found on Hliple 
V-l.O. Th• ooatJ.ng .la a-.rly .U oJ&l.,iae 
u.terial. 

Unpipi;td (pitohblede} from atandard 
awa.x-al ~;µ..o-uon of tu itate :Depart,
aeat of Geologr a.rid Jiin•ra.J. Induatriu. 
Speciaen 1• .fr.a Bob.-1&. 

QmoW.\! - loab diatrict, Ota.ti. 

tvbtm:i\l - Mt. Painter, s • .watralia. 

Boward. and 
Joseph Davia 

Bow•rd and 
Joseph DaYia 

Howard and 
Joae,Pil Davia 

w. D. Lowry 

w. D. Lowry 

Deecriptive 
list in stan
dard collec
t.1.ozl. 

Ducriptive llat 
in etand&rd col
leotioa. 

Iieacriptive list 
in stliUld&rd col
lection. 

Deacriptive list 
1n st&ndard col
l•ction. 



Orard.nite, carnotite, e.ud torbernite &re known sources or uranium. 

Schoeller and Powell.I d.Qcribe t.11em. aa tollo1ras 

(l) "9r§P1RJ,t11• a ooapl•x lllixture or oxides, described by Dana a.a 

a •urane.te of uranyl, lead, usu&l.l.y thoriUll (or lirconiua) often 

the aet&ls or the l.a.nthanult and yttrium groupaJ also contains 

Ditro1en in varying uounta up to 2.6 percent•. A black, pitch

like b.M't'J lldneral; ap. gr. 9.SJ H. ,.s lon-mag,neticJ brittleJ 

conchoidal fracture. Cubic, eomet..imos found u octahedra. 

Streak broa 'black to ollvo-green and abining. There are •••ral 

vari•ti•• of thia aiJuaral. C4eve;\t.9 conte.iml about 10 percent 

of yttria earth.SJ broggorite, sho11r& a ratio of U03 to other buea 

ot about lalJ Ory1oQ'1,\t con41J:l,s much th.or.la Wld th• 1ttaxinum 

obaerved. a.mount of nitrogen.• 

(2) •Hkhb.},9991 is a back, amorphoua, hydrated oxide contaiIJin& 

oni, traces of thoria and rarti eartltaJ •P• 6r. 6.5. It ia found 

in veins with ault'id• minerals, while uraninite occurs in pepa

tit•••• 

(3) •Tort;mll• (®pper urauite) copper uranyl phoeph&te (H. 2.~J 

•P• gr. ,.,), is a brittle emerald i;ree.o mineral •ith pearly to 

ad.ui.antine luster e.nd 111cacoous clee.vag(:I. It 1a tetragonal., 

oceurrin& 1n thin, tranaparant tables or in micaceoue aggregates.• 

(4) "Cf.£P91AH, hyd.rou& pot&ssiwu uranyl van.adat .. , consists of a yel-

lo• crystalline powder or incrustations oµ sand6tone a.ud quarts 

and in crevices of rocks.• 



_,_ 

Fluoreacent. opal wu atudied b•~•• it is b.!illeved that it.a nuoreaeence 

ia cau•4Mi by G&l.l uo\Ulte of uran1uaJ. 

3 {)W Znflil,, DeaYer .lqu1pment Coapany publica.ti.011, Yol. 8, no. ), »arch, 
1944, P• 10. 

... 
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III. lxperiaental Procedure 

Standard Nllplea containing 10%, 1$, 0.1$ and o.ol.% uranium u uraoiWI 

nitrate (U02(10,)2•6Bz>) in a eilica base were prepared for co~pariaon with 

the lmlmown aampl••• 

A. &Mr••amt W01r -

ill the NWPl• d•acribed in Table l, u well &a the prepared uranium 

atanctarde, ._.. obe«rftd \1Dder nuereacent light. The 253'7 A aercury 

r&di.ation waa filtered by a plate of purple glaas. Both crushed and un

cru.ahad aampl•• wre exaained. The reaulta are given in Table II. 

a. llegtroacop1 -

Th• nine aupl68 collected on th• field trip of .April :;rd and .4'1.h 

were teated witb. the eloct.roaoope at. Reed College. &uall piecea rat.he 

tba.rl crushed u.mplea •er• used. Dr. Knowlton ot th• phyaica depart;.;men\ 

tested aaapl•• 0-l, 0-2 and u-10. 

The el.ectroaco~ of the Department ot Oeolog and Mineral Induatrl. .. 

•• eet up and IUllua-l.00 aeah aamplee of thu apeclmens from Mutton Moun

t.d:a, the~ and 1% urauiWI}· standards, aand r,olld aplCiaena of urlilWli.t•, 

carnotit.e, torbern1te and nl.lOreacent opal were teated. The natural 

leakage or th• inatnaaent was 0.5 diviaione per m.1.nute. Th~ te5ting per

iod for ea.ch aupl.e wu 4 llinutea. Thia was suff'icieDt for a qualitative 

determination of tu preeence of radioactive material.. The results are 

liYeD in Table u. 
c. 1nsw1ua -

8pectrograa of tile 1twldard uamp.lea nre propa.rea and the f'ollowin& 
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lin•• ware aenaitive to o.U uranium when a SO mg aaraple wa1, used.1 

An Ipt,u1t,; 

2, 
30 

'ft:l• 42,J;J..7 .A lJ.D• u.s elirdnated because of th.• interference of aircon

iua &t the same wavelength. 

A%Jal7aea were then made of tha following aaapleaa 

tJ-1 u-a 

U-2 U-9 

v-, u-10 

tJ-4 u-u 

u-, Carnotite 

U-6 Torbemite 

U-7 1luoreacent opal 

Followine aro the conditions und•r whlch ttie spectra of the sampl.•• 1fere 

reoorded.1 

l. Plate No1.1 837 and 839 

2. Ranges 3650-5000 A 

,. B-)3 plate 

Ju 12.0 wl.ta - S ape for 30 •••. tb.en lJ aapa to 
ooapl.etioa 

s. ,. light 

6. Iron etanda.rd .,.. 5 bps for 30 aecs. 

7. I•• uppers 

a. JO q auple 

9. Carri&&• at. 10 

10. OeTelop 5 min. at. 700 r. 



The result.a are given 1u Tabl.• ll• 

'fABLI II 

§MRlt ii• J'lu&>repc,nt Ligt 11.tttfolAARt Speck9graph 

1~ ureniwa »right Jell.ow 7.7'J d.i.v./llin Stron1 

U ur&Diwa Bright yello•, 
~~ 

but leas 0.75 div./llin Medium 

o.i.; v11111a ... lot teat.cl l1ealt 

o.Ql$ uruiu .... lot tea\94 Not detected 

U-l Ion• lo re.41MOtiYitf ht det.ated 

v-a .... io ra.dioactirtty 1'ot detected 

u-, ·-· lo racliouU.vit, lot de~eiecl 
/ r 

V-4 ••• io radio~UYiV lot detect.cl 

u-, loa• lo radiout1:ri.t1 lot. det.Gted 

U-6 ••• Mo rad.J.outiv1ty Not detected 

U-7 ... lo radioactint1 Not detected 

u-a •••• lo rad.1oact1Yit,y Sot, detaeted 

U-9 .... lo ra4ioaet1vit7 lot detected. 

D-10. hl• Jell.ow in parts, but No radioactivitf Not detected 
none when cruahed. 

U-ll Pa.le yellow, but none No radioactlvit7 Not detected 
•h-.n cruahod 

Pitchblade None 14.5 div./ain Not tested -
i.ueutficient 
saaple 

Carnett.te lone 15 div./aia 10-lJ 1,.ranium 

Torbeniie Rone '•' diY./JDiD 10-1% uranium 

Fluorescent opal Bright yellow No radio~ctivity l-0.1% uraniua 
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IV.· D.I.Hueaion 

The ruulta ob'M:l:oed oy ... ch of the three methoda wn.n the st.nd&rd 

aamplea were teated £or ff.Cb. aupl.e a.re ill agre...nt. Tbl.i aue MIIPl•,,.. 

used 1:a Heh aeti:104 ancl tlle rNUlta a.re aa would be expect~. 

I\ 1a crrid.m\ tba\ \here ia no 4-t.Gtabl~ IU'&Diwt and. heno• ao radiwl 1n 

au.pl.•• U-l to D-9. 

Th• tl\loreaoenff of th• coating of .,..pl•~ and the coe.t.in& itaelt, 

au.pl• u-ll., itl wa4ouawdly due to a aa,rt'ace or ;;art.icl.e a1 .. .tt•et or to 

actintioa bf a ai.raor ooaati._t, aJl4 \ae uru1wa co.otat., if such 1a the cause 

of th• .tl.uoN•••c•, ia auob le•• tb&n ra.i.iht be tNppoaecl. Thia tact ia sup

ported bf epect.rocr-,aic ~•w.lts. 

Siace cnaeb.ed supl•• of ta:rard.aite (pitoblwmde), ca.:rnotite, and torbU11-

1te ••" not aYail&ble ia ad'fioieratt quutiv ~er •l•ctroacopie de~Uons, 

the 1.ndi.e&tioa ot rad.1out1Ti.\y 1n t.h••• apeaiaeaa 1a qualita.t1Te OJU.1• Thua 

it ia cot •x,.cied. that electroacopic a.nd apectrograph1a result• ahould be cor

relatiTe tor the•• material•• 

Th~ fluorescence of the opal. ia undoubtedly due to the uranium content,* 

but the ratio of radio to ura1\lm ia ao low ae to render the sample incapable 

of affecting the electro1cop•• 

* Ibid. P. lO. 
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V. SUMIW\I 

l. The uranium standards (10% and 1%) and specimens known to contl.!.i.n uran

iua (pitchblende, Cl\rnotite, torbernite, and fluorescent opal} varied 

in their reaction to fluorescent light. All of tne above-mentioned 

aai.eriale eZMpt the 1'luorucent opal reacted to the &lec"t.roacope, 

and all except uraninite, which was not tested, contains some uranium, 

aooordi.og to apeotrographic results. Then.fore, the .tluoreacent light 

eann•t be oonaidered a apecific test, the electroaeop• provides a me&S

ure of radioactiT1ty, while the spectrograph determine.a urania only. 

2. lone 0£ the 11&111plea from llutton Moutai.a were inclieative of uraniua 

ore of colllllercial Talue. That the fluorescent coating of the chaJ.cedony 

1a an indication of e. nearby uranium deposit ia a poaeibility, but until 

aaapl.ee ara obtain• which indieat.e so• radioactivity, the report of 

the di900Tery of ure.niua ill Mutton »euntain llUBt r•ain of acadaic 

intereat oaly. 



Orut SP5C.IMEN HAS JUDIUM 

DucoTery of radium and uranium in an on specimen from Mutton 
Mountain on the lfarm Springs Indian rea&rvat.ion in cttut.nal Oregon wu 
announced Saturday- by Jack J.. Dement, Portland NsMrch ch.alliet. 

Dement aaid the radioactive elementa were .f'<nmd in a fragment ot 
chaleedour, which he deecribed u •u agate-like allica uterial.• 
Preunce ot t.he .iemeota waa indicated. by an electroacop•, ultra-Tiolet 
light, •pectroaoope, pa-acid reaction and the fluoride bead tut. 

The apecillen exaained. by DemGtlt wu tound by Joe Davia, Tigard, who 
turned it over to Dr. B. o. Due, editor ot "The Mineralogist." D&Yia 
said the material is to be found in a.bundanee in the locality where he 
picked up the speciaea. 

vm1a uoun\ nw 
0-ent aaid the quantity of radioactive mat.vial in the epeci.men 

had not been deten1ned1 ■1nc• the rieheat part ct the fr&p6nt wu in 
the nature ot a coating over material which showed leas radioactiv1ty. 

Fay W. Libbef, acting director of the Or•gon State department ot 
geoloa and mil'leral industries, points out that c~ony is :not ordin
arilf round with uranium.. The .radioactive subatftl'lce would be expected 
to be au accident.al coallig or d9i)OSit over the core ot cbalo-4ony. 

In that case the abundance of chalcedony in th~ area wo~ld be no 
indic,.: tio.o ot the a.mount of u.:rania to be found. 

If the uranium is abundant, or rel.&tively abundw:1t, Doment• s dis
covery ie or aupr•• illportance, he indicated; but if it is round only 
io llliDute quantities, it is merely one more interesting itea t.o add to 
OrGgon•u geological wonders. 



,,,.. 

•ASTBALIT!• FWO~f AGATE 

E.'q>l.ana torr Jio tea 

•Aetralite•, ao nued becauae or its Tivid tluoroaoent qualities••• di1-
eovet"4Jd in .Auguat 1944 bf Joseph and Howard Davis in the Mutton Mtountain dia
trtet adjacent to the Deacbuua River, Waeuo County, central. Oregon, 

Material i• back agate in nodule and geode tom touud only in one area 
coverug about fifty acres. Occurs on surf611.Ce ud. under aoil - aome specillons 
measuruig two or three feet aero••• ill of it 1a highlf tluorqoent (uraniu. 
yellow and a dark gr•• - the latter wbAlrever black ineluaiooa aho1t.) 

lo cl&illl ia made by discoverers thti.t this MterW conttlne ra.diWll - this 
report .,_ing an indepand.er.1t o"baerYation by party u:nmcnm to writer. 

Findere would have preferred to k••P loot.tioA a•aret and fe&l that newa
paper publicity wu un.fort.un&te, for the reason that if the location goe:a onto 
public record it would ruult 1n an bltlux of amateur roclc collectors to the 
area who 1t0uld destroy auch of the rare a~terial out of cur1osiey. 

Due to publicity ol" thtJ radiuni report and the stillulus of official interest, 
the undersigned decided to 1t1ake a field trip to the locality for the pur-pose of 
finding pitchblende and to bring back su.pl•• of same if poesible - or if no 
pitchblende to be found, to bri.Dg in MT other a&a.mµles of outcrop occurring along 
nth the nuoreeeent ligate, Field trip was made on April 3rd ,wd 4th and the 
foll01'ing specaena brought backa 

11 - A ••in of grayish rock ahowing outcrop of about ,0 x lOO ft. 
about 150• down slop• directly under field of fluorescent 
materi~ described abov•• 

#2 - A visible six foot outcrop aboTe end to riJ,::;ht of sue field. 

13 - An outcrop of grayiah pebbly mahria.l in ceutor ot au.• field 
which rune for about two milu L'1 a no:r.thTfeste.rly direction. 

II. - Right tilongaide of tbu fore,;oint gre.yiah ~.;.tt\trial, is a sisa.ble 
vein of soft roae tinted rock or sandstone. About a tour toot 
rshowing with a top covering of aoil. 

15 - .Browaisb. black dike of mat&ri&l on edge at ri,,. of cilff in a 
locality about 5 llil•e to the i;,aat of tile area mentioned above. 
However thia area. a.lao bas aome fluorescent agate of a different 
type from the above deacribed - aame yellowieh fluoreacenc• but 
not so bright. Vein, or aa much of it as is expo~ed, rune about 
lO x 300 feet. Li•• on edge. 



... 

16 - Grqiah. to green outcrop approxiaatelf 100 x 200. Some tluor
.. cent agate on either aide. 

'1 - Reaemblea obsidian. Outcrops approxiutely 15 x 100 t'eet up 
and dowm hill. About fifty feet higher up there oceur• a 
twenty root caprock composed of what aeema to be e.n unusually 
yellow lan. rock. lo fluoreaoent matter in Tici.nity. 

18 - Found at an elnation of about ,000 feet. Outcrops 1eem to con
tinue tor •ilea showing 10• uteri.al. 

19 - Coal-like uterial 01Jtorope at a 2000 tt. level on H.iie mountain. 

Special attention ahould be given to specillena l to Sa, th•se were taken 
from heavieet fluorescing area. An odd taut noted 11ae the constant occur
race of all kinda ot rooks in the creek running bslo• for a di»tance ot 
ane:ral ail.ea - or all the way to the 0.111cbuua. 'rhb ee-..d to be a coat
illg left by water or poasibly • JE\Olten subatance which covered not onl.J 
agatN, wt c011110n oa.aalt rocke with n thin veneer of uranium &alts. One 
...-~ciaen noted •••ed. to be a oonglomet·ate shot through with bright ker
a•l• of fluoreeciog 1t&tter about the aiae of alaonde. A apeciaen of tbie 
rock was turned ovv to &dth'• Agate Shop &.bout two aontha ago lilld they 
UT aUU have it on hand. 

Howard s. De:Vi& 
J' 01eph Davie 

Rt. l, Box 501 
Tigard, Oregon 
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