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Abstrect

The reported cccurrence of uranium end redius ore in Mutton
Bountain in gentral Oregon was investigated in the ladoratories
of the State Department of Geology and Minersl Industries. The
A~ sasples quhui%tad were studied by fluorescent, slsetroscopic,

and spectrographic methods, No ore of commercial vslue was in-
dlcated,
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REPORT ON URANIUK FRON MUTTOB MOUNTAIR

I. Introduction

On Mareh 13, 1945, the auncuncemest was made in The Orugonunl by
Jaak 4. Dellent of Portland, Oregon, that radium aund uranium had been
discovered in an ore. gpecimen from Mutton Mountain on the Warm Springs
Indian reservation in central Oregon. -

The specimen was found by ¥r, Joseph Davis of Tigard, Oregon. The

~ specimen submitted to the State Department of Geology and Minsral In-

duetries was mainly chalcedony witi a partial coating of opsaline mater-
1al which exhibited pale yellew-green flucrestences

On April 3rd and 4ith, Mr. Davis made a fleld trip to the locality
and brought nine apacﬁens from the surrounding territory to the State
Departaent of G-élogy and ineral Iﬁmtrin to be exzmined for ﬁruni.un
aad radium,

The following nmethods of testing wers used:

1. Fluorsscent light
2. Electroscope (aluminum leaf)
3. S8pectrograph
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1 See clipping in appendix of report.



o II. Deseripticn of Samples
/’,‘

4 desaription of the gamples tested is given in Table I. 8ince a come
plete petrographic exsmination of all samples from Mutton Mountain was not
uirrantad, a dcscriptinn refersnce is given, which indicates the source of
the description of esach sample.

,éz-aﬂm sec. 2P(3) T és_ R /3L (ﬂafw Peead)
£let. afpron. Fo00 fr (Daviy e9Trmmare)
TABLE I '
ab 5. efareace
Bef, No, Deseripticn leference
P-3499 A vein of grayish rock showing out- Howard and
crop of about 50 x 100 ft. about Joseph Davis
150* down slepe directly under field '
of fluorescent naterial described
undnr :auplo U-10.
'S .
U-2 P-3500 A visible 6-foot outcrop above and to Howard and
right of field containing aaaplt U-10. Joseph Davis
U-3 P-3501 An outarop of grayish pebbly materiel Howard and

in center of field conteiniug sample Joseph Davis
U-10, which runs for about 2 miles in :
a northwesterly direction,

U4 P-3502  Right alongside of the U-3 material is  Howard and
a sizeable veln of soft rose-tinted Joseph Davis
rock or ‘sandstone. About a 4-foot
showing with a top covering of soell.

U-5 P-3503 Brownish-black dike of material on Howard and
edge at vein of cliff in a locality Joseph Davis
about 5 miles to the east of the
area described under U-4. However,
this area also hais some fluorescent
agate of a differont type from that of
sanple U-10 -~ gams yellowish fluores-

’ cence but not so bright. Vein, or as

| much of it as is exposed, rung about

| 10 x 300 ft. Lies on edge.




A

u-6

U7

U-9

=10

U-11

P-~3504

P=3505

P-2506

- P-3507

P-352%

P=3521~a

TABLE I {cont.)

Desoription
Grayish to green outcrop approximately

100 x 200 ft. B8ome fluorescent agate
on sither side,

Kesembles obsidian. Outecrops approx-
izmtely 15 x 100 feet up and down hill,
About 50 feet higher up, there occurs

& 20-foot caprock composed of what seems
to be &n unupually yellow lsva rock. BKo
fluorescent matter in vicinity,

Found at an elevation of sbout 3000 ft.
Outerops seex to continue for miles
showing sane spesterisl,

Coal-like metarial outcrops at & 2000
ft. lovel on assme mountain,

First sample submitted by Josaph Davis,
This sample was a geode from the Clarno
formation and probably of upper Eoceas
age. The geode is of chalcedonic mater-
ial which has a botryoidal structure.
The sample possessed & partial coating
of material (described under U-ll) which
fluoreasced & pale yellow-green color,

Fluorescent coating found on sample

U=, The costing is nearly all opaline
" material,

Orsninite (pitchblende) from standard
sineral collection of the State Depart-
nent of Geoloygy and Eineral Industries.
Specimen is frem Bohemia.

Carngtite ~ Moab diatrict, Utah.

Texberpite - Mt. Painter, &. iustralia.

- Oeal - seni opal - fluoresceat. HNevada

Pegeription
Reference

Howard and
Joseph bDavie

Howsard and
Joseph Davis

Howerd and
Josephh Davis

Howard ind
Joseph Davis

%, D, Lowry

¥. D. Lo#ry

Descriptive
list in stan-
dard collec—
tion,. :

Descriptive list
in standard col-
lection,

Lescriptive list
in standard col-
lection,

Descriptive list
in standard col-
lection,



Ureninite, carnotite, snd torbernite are known sources of uranium.

Schoeller and Powell? describe them as followss

(1)

(2)

(3)

(4)

"raninite is a complex mixture of oxides, described by Dana as
a furanate of uranyl, lead, usually thorium (or sirconium) often
the metale of the lanthanum and yitrium groups; alsc containa
nitrogen in varying aasounts up to 2.6 percent's A black, pitch-
like heavy mineral; sp. gre. 9.5; H. 5.5 Hlon-maguetic; brittle;
concholdal fracture. Cublic, sometimes found as octahedra.

Streak brown black to olive-green and shining. There are several
varieties of this mineral. Cleveite contains about 10 percent
of ytiris earthis; broggorite snows & ratio of U0y to other bases
of about l:l; Uraniobite contuins much thoria sad the maximum
observed amount of nitrogen."

*Pitchblende is a black, amorphcus, hydrated oxide containing
only trsces of thoris and rerve sarthsj ep. gre 6.5. It is found
in veins with sulfide minerals, while uraninite occurs in pegma-
tites."

®Torbernite (copper uranite) copper uranyl phosphate (H. 2.53

8Pe ETe 345), 12 & brittle emersld green mineral with pearly to
adamantine luster end micaceous cleevage, It is tetragonal,
occurring in thin, trensparent tsbles or in micaceous aggregetes.®
*Carnotite, hydrous potassium uranyl vaosdste, consists of & yel-

low crystelline powder or incrustations on sandstone ausd quarts

and in erevices of rocka."
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Fluorescent opal was studied because it is believed that its fluorescence

is caused by small amountis of
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uraaiuns.
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¢ Denver Equipment Company publication, vol. 8, no. 3, March,
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III. Experimental Procedurs

Standard semples coutaining 10%, 1%, 0.1% and 0,01% uranium as uranium

nitrate (Uoz(ﬂ03)2'6320) in a silics base were prepared for comparison with

the unknown samples.

A.

B.

C.

Fluoresoent Light -
All the ssmples descrived in Table 1, as well &s the prepared uranium

standards, were observed under fluorescent light, The 2537 A4 mercury
radistion was filtered by & plate of purple glass. Both crushed and un-

crushed samples were exaxined. The results are gives in Teble II.

Blegtropgope -

The nine samples collected ou the field trip of April 3rd and 4th
ware tested with the slectromcope at Keed College. &mall pleces rather
than crushed samples were used, DUr. Knowlton of the physics departwment
tested samples U-l, U-2 sud U-10.

The electroscope of the Department of (eology and Mireral Industries
wus set up and minus~-)00 mesh pamples of the specimens from Kutton Moun-
tain, the 10% nndbl% uranium stendards, and solid specimens of ursuinite,
carnotitc,'torbcrnitc and fluorescent opal were tested. The natural
leskage of the inetrument was 0.5 divisions per minute. The testing per-
iod for sech ajuplof'aa:A minutes. Tﬁia'w&e sufficient for & qualitative
deterzination ¢f the presence of redioasctive material., The results are
given in Table Il.

Seectrogravh -
Spectrograms of thz‘nt&ndaré”aamplaa were preparec and the following
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lines were sensitive to 0.1% uranium when a 50 mg sample was useds

Arc laotensity
h24bs o 25
4246.3 30

The 4241.,7 A line was eliminated because of the interference of sircon-
jum at the same wavelength,
Analyses were then made of the following samplest

U-1 -8

U-2 -9

U-3 U-10

U-4 U-11

0-5 Carnotite

0-6 Torbernite

U7 Fluoresceat opal

Yollowing are the conditions under which tha sp&gtra of the gamples were
recordeds
| 1. Plate Nos.: 837 aud 839
2. R;ngez 3656—5000 A
3. B~33 plate

4. 220 wolts ~ 5 amps for 30 secs. then 13 ampe to
completion

5. 5% lignt

6. Ilron standard - 5 ampe for 30 secs.
7« HNew uppers

8. 50 mg sample

9. Carrisge at 10
10. Develop 5 min, at 70° F,
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The results are given in Table 1.

Sample Ro.
10% urenium

1% ursaium

0.01% uraniux
U=
U-3
U-3
Ul
U~5
U-6

U-11

Pitchblende

Carnotite

Torbeinite

Fluorescent opal

TABLE II

Bright yellow o 7.75 dive/min

* Brignt yellow, but less 0.75 div./min
than 10%

. None ol teated
None Eot tested
Noue No radioactivity
Rone Ko radicactivity
None . N0 radicastivity
Rone o radiocactivity
None No radloactivity
None ~ Ne redicactivity
Hone No rediocactivity
Rone Ko radlioactivity
Rone No radicactivity

Pale yellow in parts, but No radioactivity

none when crushed

Pale yellow, but none

when crushed

Houe

Rone
Hone

Brigiat yellow

Ro radlosctivity
1445 diV;/m
15 diVn/m

3.3 di?»/‘in

No radiosctivity

Strong
Eedium

Vieak

Hot detegted
Hot detected
Not detscted
Rot detscted
Hot detected
Not detected
Kot detected
Hot detected
liot detected
Bot detected

Hot detected

Mot deitected

Not tested -
ingufficlent
sample

10-1% ursnium
10~-1% ursnium

1-0, l% uranium



IV. Diseussion

The regults obtained by each of the three methods when the stendard
samples were tested for each sample sre in agresment, The same sample was
used in each method acd the resulis are as would be expected.

It is evident that there is no deteetabls uranium and bence no radium in
samples U=l to U9,

The fluorescence of the coating of sample U~-l0 and the coating itself,
sample U~ll, is undoubtedly due to a surface or particle siaze effect or to
activation by a misor constituent and the uranium conteat, if such is the cause
of the fluoressence, is much less than might be supposed, This fact is sup-
ported by »apecmgraphic resulis,

Since crushed samples of uraninite (pitghblende), carnotite, and torbern-
ite weye not availsble im sufficient quantity for electroscopie determinstious,
the indieation of radiometivity in these specimens is qualitative ounly. Thus
it is not expected that electroscoplc mnd spectrographic results should be cor-
relative for these materials.,

The fluorescence of the opsl is undoubtedly due to the uranium content,®
but the ratieo of radium to uranium is s¢ low as to render the sample incapable

of affecting tne electiroscope.

# Tbid. P. 10,
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V. SUMMARY

The uranium standards (10% and 1%) and specimens known to contain uran-
ium (pitchblende, carnotite, torbernite, and fluorescent opal) varied
in their reaction to fluorescent lignt. All of the above-mentioned
materials except the flnoéosccnt opal reanted.to the electroscopse,

iud all except uraninite, which was not tested, containg some uranium,
assording to speetrographic results. Thersfore, the fluorescent 1ight
cannot be considered a specific test, the slectroscope provides & meas-
ure of radicactivity, while the spectrograph determines uranium only.
None of tﬁe,lnmples from Mutton Mountain were indicative of uranium

ore of conuoici@i ialue. That the flucrescent coating of the chalcedony
is an indication of & nearby uranium depusit is & possibility, but until

sanmples ars obtained which indiecate some radiosctivity, the report of

- the discovery of ursnium in Mutton Mountain must remain of ascademic

interest only.



ORE SPECIMIN HAS RADIUM

Discovery of redium and uranium in sn ore specimen from Mutton
Mountain on the Warm Springs Indian reservation in centrel Oregon was
announced Saturday by Jack A, Demeut, Portlend resesrch chemist.

Dement sald the redioactive elerents were found in & fragment of
chelecedony, which he described as "an agate~like silica material."
Presence of the elements was indicated by sn electroscupe, ultre-violet
light, spectroscope, peracid reaction and the fluoride bead test.

The specimen examined by Dement was found by Joe Duvis, Tigard, who
turned it over %o Dr. H. €. Dake, editor of "The Mineralogist." Davis
said the nmaterisl is to ve found in sbundanece in the locelity where he
picked up the specimen.

Uranium Amount Vita)

Dement paid the quantity of rediocective material in the specizmen
had not been determined, since the richest part of the fragusnt was in
the nature of a coating over material which showed less rediocactivity.

Fay W. Libbey, acting director of the Oregon State department of
ceology and mineral industries, poiunts cut that chaleedony is not ordin-
arily found with urenium. The radioactive substance would be expected
to be an sccldentsl coating or deposit over the core of chalosdony.

In thet case the abundance of chalcedony in the sres would be no
indication of the amount of uranium to be found,

If the uranium iz abundant, or relatively abundant, Dement's dise
covery ie of supreme importance, he indicated; but if it ie found only
in minute gquantities, it is merely one more interesting item to add to
Oregon's geologlcal wondera,
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PASTRALITE® FLUORLBCENT AGATE
Explanatory Rotes

SAstralite®, sc nanmed becsuse of its vivid fluorescent gualities was dis-
covered in August 1944 by Joseph and Howard Davis in the Hutton ¥ountain dis~
trict adjacent to the Deschutes River, Wasco County, ceniral Orsgon.

Material 18 black agate in nodule and geode form found only in one area
covering about fifty acres. Occurs on surfuce and under soll - some spscimens
measuring two or three feet across. All of it is highly fluorescent (uranium
yellow and a dark green - the latter wherever black inclusions show,)

No clain is made by discoverers thet this material contsins radium - this
report being en independent observation by party uninewn to writer,

Finders would have preferred to keep location secret and fesl that news-
paper publicity was unfortunate, for the reasson that if the location goes onto
public record it would repult in an influz of smateur rocit collectors tc the
area who would destroy much of the rare materisl out of curiosity.

Due to publicity of the radium report and the stimulus of officiel interest,
the undersigned decided to mnake a field trip to the locality for the purpose of
finding pitchblende and to bring back sanmples of same if possible -~ or if ne
pitchblende to be found, to bring in any other ssmpleg of outcrop occurring along
with the fluorescent agate. Field trip was made on April 3rd and 4th and the
following specimens brought backs

#F1 - A vein of grayish rock showing outcrop of sbout 50 x 100 ft,
about 150% down slope directly under field of fluorescent
materisl described above.

#2 - A visgible six foot oﬁtarop sbove and to right of ssme field,

#3 ~ Ap outerop of grayish pebbly matsrisl in ceuter of same fisld
which rung for sbout two miles in a northwesterly direction.

£ - Right slongside of the foregoing greyish meterisal, is & silzable
vein of soft rose tinted rock or sandstone, about a four foot
showing with & top covering of soil.

#5 - Srownish black dike of materisl on edge st riu of ciiff in a
locality sbout 5 miiee to the waat of the sres meationed sbove,
However this arez slso has some flucrescent sgsate of & different
type fyom the above described -~ samwe yellowish fluorescence but
not sc bright. Vein, or as much of it as is exposed, runs about
10 x 300 feet. Lies on edge.
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#6 - Grayish to green outcrop approximstely 100 x 200, Some fluor-
escent agate on either gide.

#7 - Resembles obsidian, Outcrope approzimetely 15 x 100 feet up
and down hill., 4About fifty feet higher up there occurs &
twenty foot caprock composed of what ssems to be an unusually
yellow lava rock. HNo fluorescent muatter in vicinity.

§8 - Pound st sn elevation of about 3000 fset. Outcrops seem to con-
tinue for miles showing same materisl.

#9 « Coal-like material outcrops at a 2000 ft, level on ssue mountain.

Special attention should be given to specimens 1 to 5 as these were taken
from heaviest fluorescing ares. 4n odd fsct noted wag the constant occur-
rence of &ll kinds of rocks in the creek running below for a distance of
severs) miles ~ or &l)l the way to the Deschutes. This seemed to be & coat-
ing left by water or possibly a molten substance which covered not only
agates, but common basalt rocis with a thin veneer of uranium salts. One
specimen noted seemed tc be & conglomersats shot through with bright ker-
nels of fluorescing mutter about the sisze of almonds., 4 apecimen of this
rock was turned over to Smith's Agate Shop sbout two months sgo and they
may still have it cn hand,

Howard &, Davis
Joseph Lavia

Rt. 1, Box 501
Tigard, Oregon
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