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August 25, 1941

Bra He Co Harrison
Corvallis, Oregon

Dear Doctor Harrison:

Attached is copy of letter that is self-explanatory. William
Huntley Hampton, a guite elderly man, enjoys a good reputation
in Portland. The sample given him for assay--I gather from a
telephone conversation with Mr. Derry,--was taken by our Mr.
Libbey on the occasion of his and Derry's visit to the tin
property sometime last year. Possibly this data of Hampton's
will help you or give you some clue.

I am replying to lir. Hampton, suggesting that you might wish
to call on him sometime while in Portlend. Regardless of the
dependability of his results I am disposed to be very friendly
with him.

‘Sincerely yours,

A A

EKN:vm Director
€ncle $
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" WM. HUNTLEY HAMPTON
- 2037 S.W. Park Ave,
Portland, Oregon

August 24, 1941.

Mr. Earl K, Nixon

State Department of Mines
Woodlark Bldg.

Portland, Or.

Dear Sir:-

I have noted the tin controversy in the papers recently
and that you stood up against the findings of the Geological Survey
pronouncement of absence of tin, etc.

I exposed the tin frauds in southern Oregon some yesrs
ago and was doubtful of the existence of tin in the obsidian when
I was shown some samples sometime ago by Mr. Derry.

I recently got a sample from Mr. Derry expecting that I
might make another expose and settle the controversy and confirm the
conclugions anyone versed in mineralogy would arrive at when viewing
the samples. I was very much surprised to find that the Obsidian
does carry tin in quite a percentage. Heretofore unknown as
silicate combination in an uncrystaline magma. Tin, in a few ingtances
has been sparingly found in some silicates with some of the rarer elements,
but not to such an extent as the present instance.

I am enclosing a copy of my letter to Mr. Derry on my findings
for your information and hope it will be helpful.

Yours very truly,

(Signed):: WM. H., HAMPTON,
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.~ “THE DIRECT PRODUCTION OF REFINED OILS AND HAMPTON PROCESSES NEW ELECTRIC, OIL, GAS OR FUEL CONTINUOUS

+ AMMONIA FROM OIL SHALES, LIGNITE COALS (Patented) RETORTS AND FURNACES FOR QUICKSILVER
AND PEAT. EQUIVALENT TO OIL FROM WELLS WITHOUT SOOT PRODUCTION, FOR METAL-
COMPLETE OVERY OF OILS FROM OIL SANDS LURGICAL CALCINING AND DESULPHURIZING

| UNCHANGED. WITH RICH BY-PRODUCTS FREE FROM FUEL COM-
NO DESTRUCTIVE DISTILLATION IN RETORTS, NO WM. HUNTLEY HAM PTON BUSTION GASES,
ACID REFINING, ] i IMPROVED QUICKSILVER RETORTING, ELECTRIC
k}“ CONSULTING MINING AND CIVIL ENGI.IINI.EER FIRED ROASTING AND SINTERING MACHINES
/ . CHEMIST AND METALLURGIST With BY-ERODUCT RECOVIERY
TELEPHONE BEACOW’E?GG’;K \" o LABORATORY AND ASSAY OFFICE, ESTABLISHED 1886 i
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PORTLAND, OREGON

2037 S.W. Park Ave.  August 20, 1941,

AL T oA

Mr. He We Derry,

Hanagar, New Industrics Depaortment, Re. Tin Ore near Burns, Or.
Paeifio Power & Light Company,

Portland, Oregon.

Dear Mr. Derry:=-
I have made a careful partial analysis of the tin ore
and the slag derived from the ore of which you sent me samples as I
requested. I have been quite o time in accompliching this as I had to
keep off my feet most of the time intervening since recciving the samples
- Here are the eurprising resultsi-

The Ore cont=ines 1.24% of tin oxide equiv:lent to ¥§ 0.976% tin.
This %s 19.52 pounds of tin per ton.

The Slag contains 0.80% of tin oxide equivalufit to 0.63% of tin. *
This is 12,6 pounde of tin per ton.
74.51% silioa,

Assuming that the elag was derived from ore of which the
samples reocelved are a true representative, it shows a deciddd loss in
the process of smelting and &n inorease in silica content corresponding.

It is evident that no fluxes were used in the smelting.

Magerial with suoh a high ellica content is very @iffioult
to fuse and requires & very high temperature. The slag wae not fluid
-enough when melted to allow any metallie particles to settle and coalesce
Sueh tin as was reduced to the metallic state woduld be volatilized and
pass off as fumes and condense as oxide of tin.

The sample of flue dust you gave me waes subjeoted to a
regulation tin assay by fusdon with soda and sulphur with the following
resultet- Tin oxide O0.M44, equivalent $o 0.35% of tin, or 7 pounds
per ton. The sample of metal obtained from the flue dust is pure i

To the best of my knowledge this is the first instance of
tin occuring as a constituent of a rook mase in the form of silicate of &
The ore is an obeidian that has bsen erushed, apparently, and consolidate
I believe it is a very o0ld type of obsidian as it has nothing in common
with obsidians of recent origin.

Tin ocoures in some rhyolites in New Mexico in very small
and unprofitable quantity, but it is in the oxide form and associated wis
other minerals that complicate the recovery.

The only occurence of tin silicate hersctofore haec been
artificisl when tin oxide hos been used to mamufacture certain types of
glass. The only way to get reliable results as to the tin condedt

of these ores is by chemi.cal analysis methods and not by the customary
assay methods, v
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i’ron this unusual ococurenc

It io very casy to apgrocsate how the oontmver:} has arose,
@ of ¢in and the infrequen requoste for
:‘m assays, whioch when made are not baoked by sny partioulsar experiencd,

- The reason Cyanide of potassium or soddum 18 uwoed for tim £ize
assays de beonuse of 1€e low melting point, nearly 200 degrees lowor than
the earbonates, nd tin is fedused a2t a much lower temperature thon many
other metals/ from ite oxidd the mineral cassiterite. Very acourate aseay
oan bs made of tin by using the carbenstes and o redueing Tﬂon’ oush an
chareoonl, argol or flour, & % o higher tomperature. ¢ obelidian

LT nﬁh ite tin oildeate content requires = very th heat $0 decompos
tla:illg« the tin under such cenditions where 4% i likely the $in will
volia L 1
. Thie should oonoluahel‘ settle the controversy.
. Thies new ore offers quite a metallurglesl problem that will
;mm some etudy and experiment for & profitable resovery of the tin.
[ have 4in mind 2 method whieh might prove eemmereiai if tho exporimento
oa-ried on by the prescnt promoters are uncucoessful.

L

Yours vory truly

M Mol
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The Dalles, Oregon

.
Involving Squaw Butte and Juniper

United §tates 3
VBe H Ridge mining locations, Contests
Ronald B, Crow et al 3 267 536w 3T 3l Ol A4 snd 1 %0

: 6 inel. |

By his letters "N® of November 10, 1939 and April 23, 1940, the Commissioner
of the General Lend Office direoted adverse proceedings against the Scuaw Butte
claise, chargings

1. Thet the land is none-mineral in charscter.
2¢ That no discovery of valuable mineral has been made on the claims,

The claims are as followss

WWMozwsm,um'lgrougoyﬁoa5z¢'
Hy Myy located by F, ¥, Gloster on Hey 22, 1939,

: m-mzum«::m.wuu,mvmu.um.x;
Te 24 Doy 25 E, W, Mep located by Zarl Hagey, G. E. Hagey, and 0, P,
Selle on Harch 25 and June 14, 1939 - held by Roneld B, Crow,

WW’UM‘.M”WQ”%“.“MQ l’ T.Z‘»EQ'
!.Io;lﬂltﬁbyqu&m,mmu,l?”-ww
Ronald By Crow,

k3, mm‘ﬁﬁmmo””u‘nlﬂcol,?'ﬁﬁa'
ﬂa‘ﬁ.i located by Ge Ee Hagey and Z4 Re Hagey on June 14, 1939 =
iaulﬂ « Crow, :

Squaw Butte lodes Hos. 1 to 6, and 79 to 101, in secs. 1
2’ a 8.,&.%!;,K.I.huwwwn.ﬁmmma
end August 21, 1939.

m“.’m‘mmal, Te 24 8., 3--2530,50‘0.
ted by W, H, MoKensle sad R, O'Farrell on May 17, 1939,

Contest 2649~ Bquaw Butte lodes Nes. 21 to 32, €to 65, 66 to 71, in
secs. 1 and 2, Ts 24 8., Re 25 2., W, M.y located by 0. P, Selle,

He E Claridge, Jobn Morris, and George Hagey on Kay 34 end 19th, 1939,
and on July 3, 1939~ held by Ronald B, Crow,

Re
held by

Hotice issued to claiments and all snswered denying the charges. Hearings
were set but wers continued from time to time by the Fegional Field “xaminer,

On October 16, 1940, upon request of the Regional Field Ixamincr, commissions
to take depositions of certain witnesses issued to notaries public at Los Angeles
and Sen Franeisco, Celifornis, and at Spokane, Washington. Depositions were i
returned in each case, \

By his letters "H® of June 17, snd June 18, 1941, the Commissioner of the N /
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o That the Jild ondeunced within the alains are sen-ainerel in sharaster
2. That minerals have not besn found within the limits of the claims
in pufficient quantities to constitute a valid discovery,

The claine are as follows:

m&-mmumxms.muu,aﬁnm.-m”ww;
in sec. ,?.Msuncﬁﬂnmﬂm.l, 2.12?0“34:.302,30’0‘0’
located by Iven Dunean on October 31 and November 22, 1940,

WMM&W?%H,WW”.&MG’,MNbaI.
mlma,‘r.usnhﬂm.mﬂm.hr.ﬂao.aoﬁh.ml”
located by O. ¥, Celle on September 20, 23, and 24, 1940.

Goptest 3- Mining locstions 13 to 26 in secss 2 &nd 3, Te 24 Bep Re 25 e,
and sec, 6, Te 24 8.y Re 26 B,y W, M., located by Zarl Hagey on October
130&31,19&9-

Hining locaticme 37 to 42 %%nghllWol.T.uSQ.
Re E.,wdm.hT.Mﬂa,ﬂ.gla.ﬂoﬂqmmwuﬂcﬂclh

Lonteat 5~ Mining locations 43 to 4B, 72 to 77 in secs. 1 and 2, T. 24 8.,
Rt”&.ﬂd”ﬁuﬁ;?c%ﬂ-.mim;wn‘ﬁo.mwh'ﬁcaom
on October 31, 1940,

mmmm“muml2.&3.?02‘8»’3'2550.

. mMthmmwdmmmMunmﬁMdmum

charges.
November 12, 1941, pursuant to request and by stipulation of counsel, the

mewmmmmmmaw.swmm.mimzm

Ridge contests, their locations beipg practically identicals Thersafter, the cases
were considered ag a whole, ;

Bovember 17, 1941, upon request of the Regional Field Ixeminer, Compission
issued to & notary public in Washingtom, D. Ce %o take the deposition of a
witness. Deposition was received, February 23, 1942, upon & similer request
by the Reglonal Field Zxeminer, commissions issued to notaries public at Albuguerque,
Bew Mexico, Tucson, Arisona, San Franeisco, California, Orsnts Pess and Portlund,
Oregon and Moscow, Iduho, to take depositions of certain witnesses, Depositions
were returned, except from Urants Pess, Oregon. :

hpril 9, 1942, the date to which hearing on the contests had besn continued,
both parties appesred before the designated officer st Burns, Oregon. The
United States was reprepented by Irs Lsats, Pield Yxeminer, snd the defendants
by ®m. J. Decker, ittorney. Testimouy was submitted, No appearance being mede
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Sesmel T, dﬁtw, Field Examiner, testified to hmm first examined the
elaims in controverdsy in 1937 wheh they were called the Hub Group, snd again in
Auguet 1939, them the Squaw Butte Uroup. mrmmmrmmwmm
to be a rhyolite lavs flow, vith obsidien rocks, and vhere cuts had bees made perlite
showed mrmmmmmmmmutmwwa.

Govt. Ex, 4, B, C, D

Gessius C. Smith, Field Exssimer, testified to having exsmined the claims as
to the mineral charecter of the laand, in June and July, 1940, His findings ave
u-na;‘wnw;.uwmm mdmmmmwmmmtm
Govt. e Uiy

hpril 1, liﬂ.. Carl Leusen, Hegiomal Fleld Examiner, M?. Cutter, Field
M«,mmx.w.mumt.mmxmummwum
them for thelr mineral contumt, eepecislly as to tin, 4. J. Einsley, Field
Ixeniner, who hed previously exemined the claims and made cyanide fusion tests of
mm from which he had secured tinm "buttons®, accompanied them smd showed them
mmwmmmm.mmmmmm. A11 Yook samples
of the rock from these places. Lsusen and Cutter, working together, took sixteen
samples., Uranger took nineteen which he sent %o the Ceological Survey, at
Washington, De Oy for assaying.

Cutter's testimony, taken by stipulation of counsel, &t Portland, arua.
on March 20, 1942, is considered in conjuncticn with Lausen's.

Laugen testified that he had found the land %o be a thick flov of volecanie
glass or rhyolite, with no evidence of veins nor mineralization nor oecurrences
ummur&mumnu. Leusen mede some thin seetions of the glass
which he examined with & petrographic microscope. He found the rock contained
oligoclese, feldspar, a soda lime feldspar, the most sbundsnt minersl in any of
mm. mmrmu:nmo:mm-mwu. Cutter agreed
with Laugsen's descripticn of the land, Lausen alsc testified that the instructions
from the Geweral Land Office was to ascertain from the defendants their method of

mm‘mwwm:muodmmmmnfm-m.
Govts Exe B, OCutterts testimony.

In Beker, Oregon, at the laborgtory of the Oregon Department of Geoleogy and
#ineral Industries, Leusen and Cutter made 1l fusions frem the ssmples secured
at the claims. Lousen described these in deteil, which were largely
Ho tin was found, nor did they find any in the light metallic lustre of the
muum.umtmmmmmmttwm ,

In Portlamd, Oregun, Leusen and Cutter gave the Charlton Laboretories a
tisird of the pulp prepered in Baker of their sample #2, with &« copy of the in-
structions of the fusion method secured by Cutter from the defendants. PLf, ¥x, B
& Ca Ko tin wes discovered. They gave a semple of the same pulp t0 R.D. Carpester,
assayer, at Ursnts Pass, Oregon, with duplicate instructions same as given to
the le Laboretories. lio tin found., PLf, ix. D. Before lesving Portland
they went to Vancouver, Washington, and had A. ¥W. Petrey, Chief Chemist, of the
mwm«rmmtummoxmmbormﬁwm
spectrographic method, PLf, Ex, P and Fl. Ho tin discovered, PLf, G,
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. Trom Portland, Leusen snd Cutter went to Grants Pass, Oregon, to the Laboratory
ammmtawmmmwmmm
fusions 12 to 45, Out of all these fusions no tin wes found excepting where
tin in some form had been added o the fusmions, Fusions Hos. 42 to 45, in-
clusive, were experiments made by Lsusen to obtain silica jelly to precipitete
tin, if any, out of the sclution by electric current and plate the tin on &
copper wire. He was unsuccessful, Lsusen mede no further fusions but Cutter
testified to continuing up to Roe 73, '

Before Lausen and Cutter left Grants Pass, Kinsley appeared to the laboratory
stating that Rhea was coming, and i they cared to have him, he would help Shem
with the tests. Leusen was absent but Cutter agreed, Before Kinsley and Rhea
arrived the next day, Lausen and Cutter prepared four tests for them. 7Two of
theus tests were from their samples Hos., 2 and 7, but the third was serpentine
end the fourth besalt, Leveen having picked up samples of these minerals on the
road betwosn Burns snd Portland, meany siles from the claime. The Crueible that
Kinsley selected to test conteined basalt. Ho tin found., Hhea tested the other
three ssmples and produced & tin butteon from the serpentine,

~ Cutter, with the help of Hhea, ren fusion 54 which was sesple #3, When the
erucible was brokem, Cutter was elsewhere but Lauses wes with Rhea, No tin
found, but & few seconds later Lausen heard Rhea pounding cutside. Leusen
burried out. FHhea showed him purt of & twoken crucible with & tin button lodged
in it and stated he had gotten it from the cruecible just broken.

Cutter continued with the teste, Nos. 55 and 56 produced no tin. %o, 57,
which he ran with Rhea's belp, produced a tin butten. The remainder of the
fusions Cutter ran alone. Ho tin found, Govt. Ex, Po The tin buttons showed
almost pure metallic tin, Uovt, Ex, E,

Cutter and Kinsley, st the University of Califorsia lsborstory, worked over
their t;rp*.l.n by the cyanide fupion test, each making close to 100 fusions.
Ho tin found,. ;

tested the sample, HNo tin found, Govt. Ex, B, Bushoell also made & rock snalysis
of one of Kinsley's sasples, 28-K. He found the rock to be Rhyolitic obeidisn,
made up of silice, titenis, ircom okides, alumins, celeius oxide and magnesium
oxide, in so far ss his avalysis went, No tin found, This enslysis of Bushunell's,
with added information from 4. ¥, Petrey, of the Alumimum Corporation of America,
and his own knowledge of rock, was worked out into percentages by Lausen os
given in his testimony. No tin indicated,

Besides selecting samples at the claims, Granger exemined the land end
‘made a reconnalssance map of the area, Govit., Hxe 44 He described the ares as
voleanic besalt and rhyolite, with no veins nor segregetions of ore meterisl
to indicate the presence of tim.

Re Co Vells, MM%, Us Bs Geologlesl Burvey, at Vashington, DeCay
testified to having received the nineteen semples of rock sent %o the Survey
of Granger. He described two methods, the gravimetric end the volumetric, used
in testing the samples for tin, He explained that the grevimetric sethod used



ants, tested the samples. Slight traces of tin is shown in some samples, but all

under one percent, which are not sctual percentages but the moximum possible limit

of tin, See Vells deposition, PLf. Ex. 1, 2, 3« (Sample 17 was & $in button
in & crucible and sample 18 & crucible, both given by Kinsley to Urenger).

Pells further testified that if the silica in the rock is as high as 70%
no tin will be obtained by the cysnide fusion method,

The comnission issued for the taking of deposition at “ashington, DeC., was
modified by Counsel stipulation to add the testimony of four witnesses for the
Government and two for the defendants. Accordingly, Victor Horth and Joseph Axelred,
chemiste, testified to having run tests of the samples giveu them by Ir, Vells,
according to the method and results as shown on PLf, Ex. 1 = Wells' Deposition.

Charles Milton, COeo-chemist, testified that Dr. Vells had givenm him Granger's
sample #3 to test, which he did by the gravimetric method, which he bellieved would
show the of tin far below the fraction of & percents He found no tin.
Plfs EZxs 1 - Tells' Deposition.

George Steiger, retired chemist, formerly chief chemist of the U. 8, Geologicel
Survey, steted that the spectrographic method was used prineipslly to locate traces
of mineral, mm»nmmomurwmwmumam?rmpho
from #4 on, excepting #17. He got no tin, except traces less tham 15 from some
of the samples. P1f, HEx. 8, ‘

Barl Nixon, Director of the Oregon Departuent of Geclogy and Hinersl Industries,
testified that he first saw the claime in controversy on Hovember 25, 1939; that he
took samples where he had bees told tin had been found; that he sent these samples
to the Buresu of Hines at Heno, Nevads, with instructions to test them by spectroe
graphic method, lio tin found, OGovte Zxe A and Be

Johm Allen, geologist, under Hixom's supervision, testified that Hixom had
directed him %o examine the claims, which he did on July 10, and October 20, 1941;
that be took semples from werious localities on the claimsj made & geologic survey
of the property and surrounding sreaj noted four different rock types, pumice,
perlite, massive and bended andesiteg, all of volcanic origin, all glassy, with no
secondary mineralizations such as would support the presence of tinj that he made
two maps, & geologic and & topographic map. Govie Exe C and Dy He also testified
that he gave his samples to H. C. Harrison, chief chemist, of the Orsgon State
Departunent of Geology and Minersl Industries, who wes with him on the ¢laims in
“m.lm* -

He Co Harrison testified that, emong other semples, be had received seven saunples
from John B, Allen; that he took three samples himselfy and thet out of fourteen
different tests he selected four, the cacothelene, the molybdic, the mercurlc
chloride plus apaline, aud the diasene test, these tests being for the deterninaticn
of small amounts of tin, not over 5%. The teste were also selected for their
sensitivity, the stability of the resgents, the sharp color changes involved and
becuuse they are specific for tin. He applied the tests in duplicate for ssch
sample, He found tinm in not more than 058 in say of the semples. He also made
spectrographic tests, finding seall traces of tin, not over 05%.
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TR g (BN e BB K g By R B R g R
testimony showe that the defendants ssked the Fleld 0ffice at San
Frascleco, California, to send & fleld man to the Squaw Butte plant, so, in
mmmm,xmmuumtmwammduuﬁmmmum
plant, but the plent was mot working when he errived. ‘He exomined the land, find-
ing 4%, as other field men had, to be & rhyolite lav. flow,. He took samples from
spots where he was told tin had beecm found. He watched "m, Hhea meke eyanide
fusions of the rock and secure tin buttons, After waiting two weeks, and the plent
still idle, Kinsley, taking his samples with bim, and secompsnied by ¥m, Rhea,
went to Portlund, Oregon .

Very little is brought forth in the testimony %o indicate Ehea's educstional
background, if any, or his experience in working with tin, or even his relation
%0 the defendants, Kinsley testified that when he first met Rhea he undaratood

%o be the ¢ t for the defendants, snd Bhea was so designated by them, but
later he was referred to as merely, "an employee of the defendants.” Teo Kinsley,
Rhea did not claim to be a chemist but he did claim & "rule of the thumb® or
tary training in chesistry, and thet he had former experience in working with
tin but this was not elaborated upon, However, the defendents appear to heve
mmm'.wtmwummwmmmmmmu
the rock on thelr claims, as he appears to have been chosen by them to accompany
Kinsley to Portland to tesch the latter his method of working these fusion tests.
mmmmumtmmmmmmuuummhmmumuwm
on the subject by the defendsnts he concurred.

In Portlsnd, Kinsley rented the John Beede Leboratory where he worked off and
on for two momths, He had the use of the laboratory at such tises ss it was free
from dengerous fumes and people, except Rhes. John Beede and his brother, Clarence
Beede, were also in and out of the laboratory most of the time, However, Kinsley

|

After preparing his samples for apalysis, Kinsley sent one-tiird of the pulp
to the Charlton Leboratories for tin test, gave ome-~third to John Beede for a gold
end silver test, and kept the remainder for his own experiments. He spent a month
under Rhea's tutelage, making fifty or more fusions and recovering one or two buttons,
Resulte from the Cherltom Lebora by their wet assey method, showed culy a
trace of tin in one sample, Def, A, B, Cs The gold and silver test showed
only trace, Def, Ex, 12, Xinsley described in detail the furnsces he used.

Def, BEx. 13 and 14 Assays of his first tin butions recovered, of Rhea's fusions
and sB8caySe Defs Ex. 15, 26, 17, 18, :

On December 16, 1940, Kinsley returned to the Squaw Butte plant end witnessed
an unsuccessful test of the furnece. He collected pemples from arcund the furnace.
Def, Ex. 19 4, B, Coand 20, While at the claims he secured two more samples st a
distance frou where he had formerly sampled the rock. Defs Ixe 21, 4, 8, C, Dy
snd 24, which shows tin in the buttons, but no tin by the Pearce-low aseay.
Assays of buttons secured from his 29-K sample, or his "control®, which he used
to test other fusions, showed almost pure tin. Def, Zx. 26, & aud b, For
Kinsley's map of claime, see Def. Ex. 33. ‘
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In pril 1941, Kinsley took still move samples from the claims, Def. Ex
34e Def, Ex, 35 and 36 all assays of more buttons hp found and of slag
found in & furnace he "

-

g

mmmmmm-mmmwwomaemxof
Mines snd three %o the University of Arizons. Reports not filed but he testified
that the results from esch nlace was nil or trace only kg to tin. He alsc sent
nnmxuwmﬂ.s.mmlmummm;n.c.mmmuof
which are covered in the deposition of Charles Milton. Gee Vells deposition.

Def, Ex, 37, 38 and 39 are books on tin.

Kinsley testified that he and Rhes were sssociated 75% of the time during which
Kinsley was meking cysnide fusion tests and working on the samples he took at the
claims; that he made some two hundred fusions in sll and recoversd fifteen buttons.
He also testified that he and Cutter had worked over their samples at Herkeley,
mmmtmmmugm-motmmmxumwmnmu
Laboratory, but that at Berkeley he had recovered no tin.

By stipulation of counsel, the depositions of four witnesses for the defense
were taken on March 19, 1942, before Cloyd Reuch, & notary public, st Portlend,
ww.

Marvin ¥, Pullen, testified that his business was retinning old milk cens and
uteneils; that he first learned of the Squaw Butte claims from 0. F. Selle, vhom
he met at Baker, Oregomj that, due to war conditions, he feared his business would
suffer for lsck of tim, 80 he visited the cleims several times, took samples, and
:lwuhdhdammw«,mmdammmrndm,
he built himself some three furnsces in an sttempt to secure tin from the semples by
the same process he used to ssxlvege tin from the dirt snd sweeping in uls workshop.
Hie used an irem mortar he made himeelf to erush the rock snd then rossted it in
the furnace, He also had Clarence Beede crush ore
eleven consecutive runs. He felt sure he got tim but how much he could not tell,
Ko assays were produced, He gave up trying to find tin in the ore s the resulls
were #o small and too expensive to be continued,

g
§
i
;
4
:

: John ¥, Beede testified he had been assaying since 1922; that he first assayed
Souaw Butte rock in 1929 or 1930 but found only 1% of tin; that he estimated the
rock contained 72% or 73% of silics, and he classified the rock as rhyolite
obaidian} that he haed rented his laboratory to Kinsley with the understending that
the defendant would pay the rentalj that he hed nothing to do with Kinsley's work;
thet he sccompanied Kinsley to Burns when the lastter went to see the furnsce work
in December 1940 that Xinsley took several samples back with him to Portlandj that
Kinsley worked over these ssmples alone, making some sixty or seventy cysnide
fusions but secured no tinj that Kinsley had to retwrn to San Francisco before
Christmas 1940; that Rhea returned to Portland snd that he and Clarence Beede,
John Beede's brother, made the fusions of the samples left by Xinsley; that he,
John Beeds, was to have nothing to do with the work and was %o do no assaying.
Much of the remainder of Beede's testimony comcerns the identification of the
defendant's exhibits alveady testified to by Xinsley.

Chester Beede, som of John Beede, testified that he had worked in his father's
leboratory off snd on since 1936j that Kineley gave hizm a sasple %o test somelime
before Christmas 1940 and that he secured & tin button.
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Clarence Beede, & Hrother of Johan M&MW that he worked off and

on in his brother's laboratory since 1930; t he met about Christnas
time 1940 and began ke notes for Kinsley on Mareh 3, 1941 while Kinsley
tests ; of March 3 and

worked fusion 500 his sampleg. These notes covered the days
4y ond ; he also kept notes of his own cyanide fusion
tests beginiing December 11, 1940 and continuing to December 28, 1940 when Rhea
appeared ! » kept in & menner similsr to Kinsley's
"working data®, add little or not to the testimony already given by Kinsley,
However, Rhea's first fusion produced & tin button, as did many of those that
followed, Clarence and Rhes worked the fusions slternately, and Clarence cbtained
kis first button after Rhea's appearance, .

Oscar P, Uelle, one of the defendants, testified that he first heard of the
claims in controversy when they were known ss the Hub Group; that in 1939, in
Los ingelea, Californis, he met Ronald Crow who was looking for tinj that he had
sent Crow samples of rock from the claims and Crow had asked him to locste claims
for o Hot sble to do this, Selle asked Harl Hagey to do the locating,
Selle testified to having made fugion tests of the rock end securing bits of tinm,
although he had never had any assaying nor mining exper « No evidence of assays
filed, He stated he hed met ¥m, Rhea in the summer of at Buras, Oregon, when
Rhes was making cyanide fusion tests of the ore snd getting tin buttons, He slso
admitted that he hed never seen sny one except Rhee make successful cyanide fusions
of the ore, snd secure tin,

Earl Hagey, one of the defendants, testified that he was in the garage businees
from 1921 to 1939, vhen he supervised the steking of the Sguaw Butte claims for
Romald Crow, having staked over one hundred claims. He stated he had made cyanide
fusion tests of the rock with Rhea, but the resulis were not brought forth, He
testified to having assays of the rock, Defe Exe 71, & compilation of assays,
6o assay certificates filed., He also testified to having mede on attempt to
locste Tm. Rhea presumably to heve him appear at the Burns hesring, but no evidence
m$mdm show Rhes was actually contacted mor was he subpoened to appesr
at ®

The evidence adduced at the various hearings in these cases revesls careful,
palnstaking work on the part of the Govermment's field examiners, geologists, chemists
and mineral experts, ia their endeavor to prove or disprove the presence of tin in
the claims in controversy. Using the latest methods koown to the sclentific world
in detecting minerals in ores and yoecks, testing the rock again and agsin to detect
the smallest possible trace of tim, ‘they all, with the exception of oms, came %o
the same conclusion, that no resl discovery of mineral, especially tin, had been
mede on any of the ¢claims,

The evidence brought forth by the defendants, wherein they attespt to stress
the cysnide fusion method of recovering tin from the rock, as superior to the
latest scientific methods, by their alleged finding of tin buttons in the rock,
is not convineing. :

I am of the opinion that the Uovernment hes amply proven its charges snd I so
findj that "the luads within the claims are non-mineral in charscterj that minersls
have not been found within the limits of the claims in sufficient quantities to
constitute & velid discovery.® I recomsmend that the miming locations herstofore
described in the Squaw Butte and in the Jumiper Ridge Groups, located in T, 24 8.,
Re 25 and 26 E,, V.l‘,udwmllm“Mq

Defendents will be allowed thirty days from receipt of this decision within
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which to appesl to the Comsissioner of the Gemeral Land Office,
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W P, JACKSOH

]
October 31, 1942



LAW OFFICES

WM. J BECKER

FIRST NATIONAL BANK BLDG. - PHONE PARKVIEW ’Ijﬂﬂ
50 SDUTH CENTRAL AVENUE =

ey CLAYTON, MISSOURI

January 16, 1943.

Mr. H. C. Harrison,
Mr. John Elliot Allen,
702 Woodlark Puilding,
Portland, Oregon. ’
Gentlemen:

I wish to thank you for your thoughtful rememberance
in forwarding to me your very well written report of your
views of the reported occurance of Tin at Juniper Lidge,
Oregon.

When my views have been completely complied, L will
likewise take the liberty of submitting to you & copy
thereof for your scholarly cocnsideration.

With kindest personsl regards to yourself, your
chief and everyone else in the office, I remain,

Sincerely yours,

e
‘ \

N

WdB:en

DERFIVE
JAN 22 1343 |

lTATbuepqwn:UEULc
& MINERAL INps.



Reports Tin Ore in Oregon
PORTLAND, Ore., March 25 ()
__imvidences of vanadium and tin,
possibly in commercial quantities,
were found in ore samples ex-
amined in the State’s new ‘spectro-
graphic laboratory, Dr. H. C. Har-
rison, spectroscopist, reported to-
day. The ore locations were not
made public.

)
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LAW OFFICES

Wn. J. BECKER

FIRST NATIONAL BANK BLDG. - PHONE PARKVIEW 7100
50 SOUTH CENTRAL AVENUE

CLAYTON, MISSOURI

April £0, 1942 Fes

Dr. H. C. Harrison,

¢/o Oregon State Department of Mining, 129
Woodlark Building, STATE Do,
Portland, Oregon. M, O

Dear Doctor:

Enclosed is a clipping from en Cincinneti paper. Con-
gretuletions. I hope the tin that you found is somewhere
in the neighborhood of our deposits. In eny event I agein
wish you the best of luck. :

Very tryly yours,
WJB:en r;j¢%3\-<225~

Wm, Becker.
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HAMFTON PROCESSES {pATENTED)
THE DIRECT PRODUCTION OF REFINED OILS AND AMMONIA
FROM OIL SHALES, COALﬁ AND PEAT

EQUIVALENT TO OiL FROM WELLS
ANb OILS FROM OIL SANDS

S & s ey
EPHONE BEACON 8266

-

. WM. HUN1 -
CIVIL, MINING AND CONSULTING ENG!NL:ER
CHEMIST AND METALLURGIST
475 WEST-PARK STREET
PORTLAND, OREGON

2037 S.W. Park Ave, September 29, 1941

Dr.s H, C, Harrison,
Sunset Hill,
Corvzllis, Gr.

Dear Dre Harriéon*-

Your fevor of Sept 15th was recsived in due course.
a?d I note contents notint the recei % of tna information I gave Mr.
Nixon.

Note what you say about 2 tin ailicate mineral noted
by Mellor. Has it a name?

Richters Inorganic Chemistry- Smith- calls attention
to the acidic and basic action of tin oxides.

The smelters of tin have great difficultied because
of the gract tendency of tin oxide tc enter the siliceous slags.

Bruno Kerls Assayers Manual- a very old book- calls
attention to the nscessity of adding iron oxide to a tin assay by the
eyanide method of high silica ores or residues, slags, etc., to tzke
care of the silioa.

You ask about witnessing on analysis by me sometime,
I have no objestion to that'. I do not know when I will be at it again
and T work at-sugh unseemly hours from other peoples habits.

I have had a2 lot of Zetters written to me since I
published my findings, and have also hzd vieits from = number of the
people interedted in the tin deppsits,

I was told by one of theses parties that Mr. Nixon had
informed Mr, Derry that you was not able to get results by my"formula?
I have no formula of my cwn devising. I follow the scheeme laid down in
the standard works on analysis of things in general and especially that
dwelling on insoluble eilicates, glass, ets., ( Scott, Treadwell, Classen.
Fesenlus, et al,

4

I expect to get some samples shortly from definite
places and then I contemplate some further study on the matter as I have
gome ideas I wish to confirm.

Yours very truly,

5%‘1/&/ Wm:



STATE GOVERNING BOARD
W. H. STRAYER, CHAIRMAN, BAKER
ALBERT BURCH . . . . MEDFORD
E. B. MACNAUGHTON . PORTLAND

EARL K. NIXON
DiRECTOR

F. W. LissEY s
J:;’:";;:::‘::N . STATE DEPARTMENT OF GEOLOGY AND
oxoLosieT MINERAL INDUSTRIES
RN e N 702 WOODLARK BUILDING

PORTLAND, OREGON
September 11, 1941

Dr. H. C. Harrison
R.D. #2 —- Sunset Hill
Corvallis, Oregon

Dear Doctor Harrison:

Attached hereto is a letter from Mr. Williem Huntley
Hampton which is self-explanatory. You might put it
in your file for future reference when you see Mr.
Hampton again.

Sincerely yours,

< T ey
(7zm )
EKN:vm Director =
encl.

STATE ASSAY LABORATORIES

400 E. | ST., GRANTS PASS

RAY C. TREASHER
FIELD GEOLOGIST

ALBERT A. LEWIS
ASSAYER
2102 COURT ST., BAKER

HUGH K. LANCASTER
FIELD ENGINEER

WILLIAM T. BURNS
ASSAYER
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THE DIRECT PRODUCTION OF REFINED OILS AND

AMMONIA FROM OIL SHALES, LIGNITE COALS

AND PEAT. EQUIVALENT TO OIL FROM WELLS

COMPLETE RECOVERY OF OILS FROM OIL SANDS

UNCHANGED,

HAMPTON PROCESSES
(Patented)

NEW ELECTRIC, OIL, GAS OR FUEL CONTINUOUS
RETORTS AND FURNACES FOR QUICKSILVER
WITHOUT SOOT PRODUCTION, FOR METAL-
LURGICAL CALCINING AND DESULPHURIZING
WITH RICH BY-PRODUCTS FREE FROM FUEL COM-

NO DESTRUCTIVE DISTILLATION IN RETORTS, NO
ACID REFINING.

TELEPHONE BEACON 8266

BUSTION GASES.

WM. HUNTLEY HAMPTON IMPROVED QUICKSILVER RETORTING, ELECTRIC

CONSULTING MINING AND CIVIL ENGINEER FIRED ROASTING AND SINTERING MACHINES
CHEMIST AND METALLURGIST WITH BY-PRODUCT RECOVERY,
LABORATORY AND ASSAY OFFICE, ESTABLISHED 1886
=475 WEST PARK-STREET=
'~ PORTLAND, OREGON :
Mr. Earl XK. Nixon, 2
State Department od Mining,
702 Woodlark Bldg.,
Portland, Or.

Dear Mr. Nixong:- )

_ 3ince you were here ui-ﬁ Dr., Harrison I havc Dbecn
thinking over the subject he brought up,subject of the acidity of
Btannic oxide and that it was invompatible thatta silkcate of tin was
posaible sueh as I had stated in wy opinion of the Burns ores. Of
ccurse it could exist zs a sodium stannate, but 2leo the tin in the
Burne ore .exists as the non- acidic oxixe~ the stannous oxide- as S0%
of the tin precipitated and separated was in the stannous form.

I find that my impression that silicate of tin was
mentioned in some of my analytical works was from an assumption that tin
was 1ncluded among other elements in fused silicatee such as glasgs that
right be encountered. .

. In the International Tables it is not listed ae achemical
compound, but that does not say it does esist, because I have noted quite
& number of ommisiions in the tables of compounds in everyday use for
VESITE » I run across the follewing in Crookes & Robtig Trestise
on Metallurgy- a very old work- Under heading as to the properties of tis

" Furthermore, as oxicde of tin combines as & base with siliga, and also,
though less markedly, as zn acid with oxide o¢f iron,manganese, lime,é&c.,
its tendency to scorification is very great, forming combinations from
which the tin may be partly extracted only at a high temperature, when th

,foreign metallic oxides present ( chiefly oxide of iron), are also reduce

in larger quantities." EHe does not distinguish between the oxides.

In Dena's System of Mineralogy I find that some of the
analysis of tin stone contzin as much as 6.5% of eilica.

It alsc notes the following mineral occurence but asyet
un-nzmed, I govde~ " Stannife Brieth. (Handb.772,1847), an amorphous,
pale yellowieh-white subetance, from Cornwall, with Hardness-£.5, G. 3.54
has been regarded as a pseudomorph after feldspar, contzining much oxyd
cf tin as = mixture with other ingredients., Bischof obtained, Silica 51.5
Tin 38,91, Aluminum oxide 4.53, Ferric oxide 2.55, Calcium 0,16, ign.0W#3
Totael 99.15. " It looks to me that tin exists as & silicate. without doul

Yours vry truly,










Tl N from Oregon ore will be smelted in this $10,000 pilot unit. The ore lies in a 2000~
acre tract near Burns. From left to right—O. F. Sellel, Baker mining engineer; the
discoverer of the new process that gives the Oregon ore value, Earl Hagey of Burns,
Sellel's partner in the development, and Albert L. Koebel of Sandpoint, Idahoy owner of
the patent rights on a new smelting process in use at the min

W

TIN OIDE is recovered from a series of 96 six-foot bags after smelter gasses
have been cooled in the bag house.
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‘ GOVERNOR Charles A. Sprague, right, has the new type of ore explained to

him by Mining Engineer William F. Hayden, who represents St.

Louis investors. This picture was taken at one of the test shafts on Juniper ridge. The
shaft revealed deposits 278 feet deep and still continuing. '
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Covers Harney County Like the Sagebrush

SUBSCREPTAQN RA
ONE YEAR: $1,5(

Burns, Oregon, Friday, October 18, 1940.

Number

n

evelopers V
20 To

Commerc:

arney Public
nvited for
uest Day

Sunday Morning
Fixed for Caravan
To Juniper Ridge

Members of Burns chamber of

tcommerce Tuesday noon accepted an
invitation from the developers of
what is expected to become America’s|
first large-scale tin mine and will
visit the preperty in a body Sunday
morning. Caravan cars will gather at

Hotel Arrow Head, leaving for the
mine at 9 o'clock, and all others of‘

he Harney county public lnterested
are invited to join the chamber party
In accepting the invitation from
fthe mining group, the chamber voted
o ask William ¥. Hayden, 0. F.
Selle, Albert J. Koebel and Earl
|Hagey to be the chamber’s honor
guests at next week’s regular Tues-
{day noon luncheon. Mr. Hayden is
mining engineer for the group, here
or the past eight months from St.|
ouis; Mr. Selle, former assayer and
mining expert at Baker, is the origi-
ial man in the undertaking; Mr.

agey, a Burns man, is Mr. Selle’s
partner, and Mr. Koebel,
sandpoint, Idaho,

resident of
is owner of thnl

[INE HISTORY TOLD

The minine oronn’s

invitation to!

Camera Glimpses Juniper Ridge Action
On Day of First Demonstration

= Here, in front of the smelting unit of the test plamt at Juniper

Ridge, are, from left to right: O. F. Selle, discoverer; Earl Hagey of
Burns, his partner, and Albert J. Koebel of Sandpoint, Idaho, owner
of the patented new smelting process used for the new type ore.

e Threugh pipes shewo in the upper photo. tii e
—drawn and-eooled fa&ww “bag housu »‘;'Ihewn abon The
‘building houses 96 six-foot bags which capture the tin oxide whlle
permitting the cooled gases to escape.

SABE ATE

Newest Movi
Based on Pi
lant Tests

Huge Ore Depost
Declared Enougl
To Supply Nation

Developers of a tin mining
ect on Juniper Ridge, adjo
Squaw Butte range experimenta
tion "and 37 miles west of B
already are considering install
of a commercial plant capab
handling 250 or 500 tons of
daily on the basis of results obt:
through a $10,000 pilot plant i
eration on the property since
weekend. The announcement
made yesterday.

William F. Hayden, St. Louis
sulting engineer, said he would
within the next few days for
Francisco to obtain plans anc
range for the installation, prov
tests now being conducted shov
to contain values as in mill an
say tests up to this time. He
mates the project would require
monthg to a year and s=aid ov
anticipate additional units wil
proven necessary and would be a
s ‘“fast as possible.”

It was asserted impossible to
mate the number of men who n
be employed in connection with ¢
ation of the Tfirst commereial
until plans are further advanced

| Hayden said he believed such a

roll would number not less than



ouis; Mr. Selle, former assayer and
nining expert at Baker, is the origi-
hal man in the undertaking; Mr.
Hagey, a Burns man, ig Mr. Selle’s
partner, and Mr. Koebel, resident of

ndpoint, ldaho, is owner of thej
paterited smelting  process used in
handling the new-type ore.

NE HISTORY TOLD

The mining group’s invitation to
he chamber and the general Harney
ounty public was extended through

Judge Robert M. Duncan. Attorney
lfor the undertaking before his ap-
ijpointment to the circuit judgeship,
Judge Duncan has been closely in
touch with the development from
ithe start.

Judge Duncan told the chamber
that the mine was not a promotion
and that those now interested are
able and will put the property into
commercial production.

The ore deposit was discovered by
Mr. Selle 10 years ago buf was in-
active until this year. In the mean-
time, however, Mr. Hagey was taken
into partnership in getting the 107
claims together and, in 1937, Charles
F. Hoyt and D. B. Goldman, capitai-
ists of St. Louis, Mo., were interest-
ed for the development. During this
period also the country was closely
prospected and the new process out-
lined for a type of ore that never
before has yielded metal of any kind.
The four men are nNow owners of the
property. Mr. Hayden was employed
to supervise development and techni-
cal activities and has been active on
the ground since March of this year.

PROCESY REVEALED

Mr. Koebel was called from Sand-
point with his new smelting process
when the time came for installation
of the pilot plant in the field, after
“highly promising ‘and very encour-
aging’’ laboratory experiments.

Under the process in use, as ex-
plained by Koebel, the ore as mined
goes to a mill where it is ground and
from there through a roaster to re-
l move moisture before going into a
blast-type smelting furnace. Intense
heat, 3000 degrees, melts silica and
| mica and reduces the tin values of
the ore to a gas which in turn is drawn
through a cooling tunnel 400 feet to
a “bag house” where cool gases are
filtered through 6-foot bags, contain-
ing wool, which stop the fine oxide
while fumes escape. The oxide is
then recovered from the bags and
reduced to metallic tin by regular
laboratory processes.

Going into operation for the first
time Thursday night, the pilot plant
had handled five tons of ore at noon
Friday of last week with assays con-
firming laboratory tests of the past
several months, according to William
D. Rhea of Hines, an assayer exper-
jenced with tin ores in Central and
South America and formerly with the
U. S. government in the Panama
Canal zone.




of the paten ‘w new smelting process used for the new type ore.

Threugh pipes showp dn the upper photo. t'm DEiE ZAsem are
drawn and cooled for 400 feet to the “bag house Shown abovi he
‘building houses 96 six-foot bags which capture the tin oxide whde
permitting the cooled gases to escape.

Ore in great, solid body is covered by a lava crust ranging from
a few inches to three feet deep and, at this point is exposed in
elephant-size out-croppings. In foreground of inspection party is
Governor Sprague, left, and Judge Robert M. Duncan.

SR

Here the opening day party visits one of the many test shafts,
one of which reaches a depth of 278 feet, still continuing in ore.
Gathered around the shaft at the rear are Earl Snell, secretary of
state, left; Archie McGowan of Burns, and Carl Abrahams of Salem,
brother of Mrs. R. M. Duncan. In the foreground, from left: Charles
F. Hoyt, St. Louis capitalist in the development; Governor Sprague;
Consulting Engineer William F. Hayden of St. Louis, with back to
camera; W. H. Derry of Portland Chamber of Commerce; D. B.
Goldman, St. Louis capitalist interested with Hoyt, bareheaded, and
T1mideasa Nitnran




Camera Glimpses Juniper Ridge Action
On Day of First Demonstration

= Here, in front of the smelting unit of the test plant at Juniper
Ridge, are, from left to right: O. F. Selle, discoverer; Earl Hagey of
Burns, his partner, and Albert J. Koebel of Sandpoint, Idaho, owner
of the patented new smelting process used for the new type ore.



ewest lYlove
Based on Pilot

Plant Tests

Huge Ore Deposit
Declared Enough
To Supply Nation

. Developers of a tin mining proj-
ect on Juniper Ridge, adjoining
Squaw Butte range experimental sta-
tion ‘and 37 miles west of Burns,
already are considering installation
of a commercial plant capable of
handling 250 or 500 tons of pre
daily on the basis of results obtained
through a $10,000 pilot plant in op-
eration on the property since last
weekend. The announcement was
made yesterday.

William F. Hayden, St. Louis con-
sulting engineer, said he would leave
within the next few days for San
Francisco to obtain plans and ar-
range for the installation, providing
tests now being conducted show ore
to contain values as in mill and as-
say tests up to this time. He esti-
mates the project would require eight
months to a year and said owners
anticipate additional units will be
proven necessary and would be added
as “fast as possible.”

It was asserted impossible to esti-
mate the number of men who might
be employed in connection with oper-
ation of the Tirsf commercial unit
until plans are further advanced. Mr.
Hayden said he believed such a pay-
roll would number not less than 150.

GOVERNOR IS WITNESS

Lifting a veil of secrecy from nine
months of preliminary work, the
pilot plant was first demonstrated
Friday of last week. It is supple-
menting under field conditions earli-
er laboratory tests for the recovery
of tin oxide through an entirely new
process which the developers assert
will give America its first large-scale
tin producer and make the mnation
self sufficient in the metal it now
chiefly lacks for both economic and
military purposes.

Witnessing the first demonstration
were Governor Charles A. Sprague,
Secretary of State Earl Snell, F. W.
Libbey of the state department of
geology and mineral industries, W. H.
Derry of the promotion department
of Portland chamber of commerce
and 50 other invited guests.

ORE TON NETS $17

Using the new process on a type of
ore that previously has not yielded
any type of metal, the developers
claimed a recovery of from 34 to 49
pounds of metalic tin to the ton,
worth 50c a pound at the present
market. It was estimated a ton of
the ore could be handled at a cost not
to exceed $9 a ton, and gold was re-
ported as a by-product in sufficient
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months to a year and said owners
anticipate additional units will be
proven necessary and would be added
as ““fast as possible.”

It was asserted impossible to esti-
mate the number of men who might
be employed in connection with oper-
ation of the first commercial unit 7
untit plans are further advanced. Mr. =
Hayden said he believed such a pay- 2
roll would number not less than 150.

GOVERNOR IS WITNESS

Lifting a veil of secrecy from nine
months of preliminary work, the
pilot plant was first demonstrated
Friday of last week. It is supple-
menting under field conditions earli-
er laboratory tests for the recovery
of tin oxide through an entirely new
process which the developers assert
will give America itg first large-scale
tin producer and make the nation
self sufficient in the metal it now
chiefly lacks for both economic and
military purposes.

Witnessing the first demonstration
were Governor Charles A. Sprague,
Secretary of State Earl Snell, F. W,
Libbey of the state department of
geology and mineral industries, W. I,
Derry of ihe promotion department
of Portland chamber of commerce
and 50 other invited guests.

ORE TON NETS $17

Using the new process on a type of
ore that previously has not yielded
any type of metal, the developers
claimed a recovery of from 34 to 49
pounds of metalic tin to the ton,
worth 50c¢c a pound at the present
market. It was estimated a ton of
the ore could be handled at a cost not
to exceed $9 a ton, and gold was re-
ported as a by-product in sufficient
quantity to probably pay entire oper-
ation costs when commercial pro-
duction is attained.

In addition to viewing the pilot
smelting plant, visitors were taken
over the 2000 acres of federal range
land embraced in 107 mining claims
and were advised that the ore now
located “would be sufficient to sup-
ply the needs of the entire nation for
many years.” (The United States is
now importing in excess of $100,-
000,000 of tin annually.)

The ore in the huge deposit is
found outcropping in one place and
is seldom more than three feet under
an over-cap of lava. It has been
tested by a series of shafts over the
property and in one place to a depth
of 278 feet, still continuing in ore.
It is a solid mass, not in veins, and
subject to mining by power shovel.

The developers (listed in a com-
panion mews story on this page)
were discouraged in the early stages
by failure of assayers to find a show-
ing of tin in the new-type ore by
usual methods but favorable assays,
corresponding to their own findings,
they announce, have now been oh-
tained from a number of nationally
recognized sources by standard or:
thodox methods,
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Dr, Me@denhall declared.
We are not chemists, but tﬁa
Mendenhall is contrary to
‘We. will put on a d
furnace, to prove to.

t this recovery ‘will have to
ut in some proper laborato

than the USGS and our state labor
. Mendenhall’s opinion on the su

. considered final by our




Grants Pass Courier, Sept. 10 1941

£ Neo Tin In Bamiles.
Sen. McNary Is Tﬂm‘

Sept. 13
52 nder all, dn?eeto
told S
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‘tests ore from the ns a
-in search for tin. W

The state departmei‘xt has
started an investigation in its’
new spegtographw ‘laboratory
_of the various methods of fest-
ing ore for tin with the -idea
' of clearing up confusion over
whether or not tin exists in ﬁhe
Burns deposits.

Dr. W, C. Mendenhall, d1rec~
‘tor of the United States geolog-
| ical survey, informed Senator
Holman that his staff will make
further cyanide fusion tests as
requeﬁed by the senator, al«

| thoug vinced that “if .any

| tin at resent, it is in such
small ¢ ities gs to be insig-
nificant

used by the sur-
e reliable and would
in i ,‘_‘ as little ‘as

‘by rivate mwt, ;
‘been involv%@“ihfa ﬁ h.
 federal agencies as ‘to ther
" or not tin exists. bt
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OregonTin; Yes,or No
Solicitide of a Journal Reader for a Once-for-

All Decision Leads Him to Demand of The .

Journal an Answer That Still Has Metal-
. lurgical Experts§m'mped. 3 ]

GRANTS PASS, June 23—To the Editor
of The Journal—I have read with great
interest the column by.Mr. Tom Hume
phrey under the -caption “We Have Ore-
gon Tin, or Haven't We?” ;

TFor some time I have been making spec-
troscopic studies of the minerals and rocks.
of Oregon and have examined a.number of
specimens alleged to contain.tin. I have also
listened to many wild tales about myste-
ripus buttons of metal obtained by amateur
metallyurgists with cpokstoves.. :

Now Mr. Humphrey makes the definite
statement that A, C. Kinsley has obtained
buttons of tin from the Burns deposits.
Yet he concludes the column with the

~3

surmise “If there’s tin at Burns . .

Why the question? 1f Mr. Kinsley' or any-
one else knows a process whereby buttons
of metal have been: obtained fr&n the
Burnse%)fmsits, there .cannot: be the slight-
est difficulty in deterthining whether or not
these buttons are tirl. If he h3s obtained tin
where qualified experts have: failed, the
fact can be easily demonstrated, immediate-
1y and positively. No elaborate investigation
is needed. Certainly it is incumbent on him
to make such a demonstration or be brand-
ed as a charlatan. i g

This controversy has raged for & long
time. When things come to such a pass that
a dignified organ like The Journal ‘devotes
a whole column to the subject, leaving the
matter still in doubt, certainly the time has
come for a showdown. Either tin has been
extracted from the Burns deposits, or it has
not. If it has been extracted, the fact can be
demonstrated.

At last we have a positive statement in

] Jumns that tin has been extracted

Kinsley. This statement should be
- or withdrawn.
you give your readers the real truth
atter? Frederick W, Vreeland.
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Grants Pass Courier
June 13 1941

‘Tln Report Not
'Complete Yet,
Nixon Declares
BAKER; June-"l’3~.—‘-:(&;f The neg-
ative findings of the United States
geological survey as to the import-
ance of tin in the Squaw Butte area
near Burns was questioned today loy |
Earl Nixon, director of the . state
department of geology and mineral
industries, who is in Baker today
following a trip to Burns where he
studied the tin deposits and started
preliminary work for a more full
investigation of the properties. l
“I regard as premature and pos- !
| sibly even misleading the statement |
! attributed to Dr. Mendenhall, di-|
l rector of the survey that the mater-
.ial in dispute contained no signifi- |
- ;cant amount of tin,” said Mr. Nxx-[

{ on. B 3
“So far as we are aware nothing

|1ike an adequate amount of either‘

field of laboratory work has been
done to justify the conclusion of Dr.
Mendenhall.” 2 :

Mr. Nixon indicated here that a !

complete survey will be made in tl'}e
near future on the matter of tin
deposits in the state .and that the
‘ information will be released as soon
ias it is available. '

.claims.

Baker Democrat Hersald
,~ June 13 1941

~ '3'\":"1 . o

OF TIN REPOAT

Further Investiga-
| tions Planned in
Burns Area

The negative findings of the Un-
ited States geological survey as to
the importance of tin in the
Butte area near Burns, Oregon, 1
questioned by Earl K. Nixon, director
of the state department of geology
and mineral industries, who was in
Burns Thursday, making plans for
further investigation. Mr. Nixon is
in Baker today and granted an in-
terview with the Democrat-Herald.

“I regard as premature and pos-
sibly even misleading, the statement
attributed to Dr. Mendenhall, di-
rector of the survey, that the ma-
terial in dispute ‘contained no sig-
nificant amount of tin,’” said Mr.
Nixxon. “So far as we are aware,
nothing like an adequate amount of
either field or laboratory investiga-
tion has been done, by either the
geological survey, or any other agen-
cy, to justify the conclusion quoted
above,” he said.

Evidence so far gathered definitely
suggests the presence of a funda-
mental problem in physical chem-
istry that is unsolved as yet, accord- ;
ing to Mr. Nixon. “If such is the|
case, and the ultimate findings are .
at variance with the conclusion of
the survey, the effect of a possible
favorable result would be not only
startling from a scientific viewpoint,
but of the utmost strategic import-
tance to the United States. This
consideraion alone, in the present
national defense emergency, with
our absolute dependence upon for-
eign sources for our tin supply,
should compel most serious consid-
eration of this problem.”

In the belief that further field
and laboratory investigation is Jjus-
tified, the Oregon department of ge-

lology and mineral industries, work-
ing jointly with the department of
chemical engineering of Oregon
State college, is completing plans for
a detailed research program on the
tin problem.
] Financing for this investigation
is .being supplies hy a private group
principally interested in the tin










Thefest for tin ore: Place.zinc on

watch glass, ore on theizinc, an-d

pour on few drops of | hloric

~ acid; if tin is present in'the ore, a
4 coating will form.

Briefly, science’s answer is a meth-
od by which the United :States can

on other countries.

primitive times, when the

e still fought with rocks:
rocks give up their
the construction of
W ar - machines,
d death-dealing pro-
one rock that war-
te as' valuable as
'black, sometimes
called cassiterite, In
ige cassiterite is tin

qu $; for example, the
minerals frem -which tungsten and
manganese, 0 important in making
steel. armer and guns, are obtained.
But. in a-n,éihergency the United
States could obtain manganese and
tungsten from its own ores at a price.
With tin:the situation is different.
The United. States, even in* normai
times, ‘uses about 100,000 tons of tin
a year. However, less than 214 tong
are produced from the available
sources. For a strategic metal, this
is indeed an unfavorable position for
any nation. :

s s
R

garded as a strategic metal
is needed in almost every
machine made, It is required in every
machine bearing; possibly no moving
parts would be available without it.
And that makes it an essential metal
of peacetime as well as of wartime.

Bage 10

siterite, or tin ore, ever found.

: lond. Pnest crystalcof cas : : e, e
:ll::"\: :aar;gs:s:c:or:‘dm;;eno‘r ﬁynd a crystal this large in the United States,

but he probably wi

il find smaller ones of the same shape.

T . TrraT T
women's stockings; a.pair of silk
hose contains more of the metal than
a small tin can.

What seems paradoxical regarding
Uncle Sam’s problem of tin is that
there is tin in the United States, con-
siderably more than is now produced,
although perhaps not enough to make
the country independent of outside
sources. It might even be true that
enough, tin could be found in the
United States to meet the country’s
needs.

If this be true, and many mineralo-
gists verify it, why hasn’t Uncle Sam
gone after it? Why doesn’t he strive
for self-sufficiency in this. precious
metal asg he has in other .Strategic
ores?

The answer to this is that very few
people can tell cassiterite, or tin ore,
when they see it; and there has been
no simple ‘test for the ore,

Cassiterite does not look like tin,
and formerly it was only possible to
test it with elaborate laboratory
equipment. Many of the thousands
panning streams for gold have passed
up tin ore that would have been more
valuable than the gold they found,
if they found any gold, simply be-
cause the prospectors did not know
how to tell tin ore when they saw it,
And even if they had been looking
for it, they never would have been
sure it was tin until the ore had been
sent to a laboratory for testing.

But science has now simplified the
problem. Samuel. G. Gordon, curator

The Oregen Sunday Jeurnal, Portland

or mmerals at the Academy of Nat-
ural Sciences, Philadelphia, and a
mineralogist of international reputa-
tion, has worked out a simple test
for tin in its ore, a test that any
prospector may make in the' field.
With- this simple test it is possible
that the United States may, for the
first time, be systematically prospect-
ed for tin. S

Mr. Gordon points out thgf:;with
the hitherto elaborate “laberatory
methods, only the biggest companies
could prospect for tin, and!look for
it in large quantities. Now: the small
brospector, the man responsible for
finding the gold wealth of the United
States, may look for it, While the
small prospector may not locate a
mine that will solve the entire tin
problem of the country, he still will
probably find enough to pay him for
his trouble if he follows Gordon's di-
rections. It should be remembered
that there was a time when the
United "States was dependent on the
outside world for the important
metal,” molybdenum, and then a de-
posit was found in the West, that was
s0 rich that the country can export
some in addition to meeting its own
needs.

The mineralogist’s test, which he
describes as infallible, requires only

a piece of zinc metal (which can be-

used over. and over again), a little
slightly diluted hydrochloric or niu-
riatic acid, and *something like a
watch glass in which to make the
test. "

The piece of zine foil or zine metal




~with the Zi
acid is adde W
hydrogen—will start t

1 ubble off.
In a few seconds the mineral, if it
contains tin, will be coated with the
tin metal due to electrolysis. The tin
js not shiny, but appears as a gray
‘ coating on the minéral.:

Black minerals suspected of con-
taining tin can first be tested with a
magnet. If the grains of mineral are
attracted to the magnet, the mineral
does not contain tin. -

Thousands of years ago the Phoe-
nicians sailed to the end of the then-
known world, to the “Cassiterides”
—_the British Isles, particularly to
Cornwall—for the tin found there.
They needed tin to make bronze, by
mixing it with copper, and bronze
was the principal metal of the day.
Now man goes to the other side of
the world for his tin tg British Ma-
laya, the Dutch East Indies and Thaj-
land for tin, and is ready to
fight for this me \bout a quarter
of the earth's s of ‘tin comes
from the high i Bolivia, sup-
plemented by si oduction from
Niteria and the Congo.

In the United .
chiefly from . |
Hills of South

55 tin has come
;s in the Black
ta and Wyoming,

and an old t Gaffney, S. C.
Alaska has pre d 145 togs. These
finds were 1 pecause the miners
.working thi were trained men
knowing laboratory tests. :

But just where should the pros-
pector look for: tin? L
According to Mr. Gordon," deposits
of tin are limited to veins in granitic
rocks or their neighborhoods, or to
placer concentrations in streams that *
have drained such areas.’

o oo A b rgt”

= “In_the United States,” he says,
‘granites are the backbone o :
; ? 5 ;

Appalachians. Grai
of the states, ex«
Mississippi  va
even exceptions there since granites
are fou‘nd in Arkansas and Texas.
Granites are common in the Eastern
states beyond the margin of the
goastal plain. Alaska is most promis-
ing, as is the vast area known as
the Canadian shield about Hudson
Bay, especially in the Far North.

“Granite is a common rock, and it
may be worthwhile to look for tin
wherever there is granite. Mineraliz-
ing solutions effected concentrations
of metals during the eooling of the
molten rock of which our granite of
today was the cooled product. Such
concentrapion is most frequent about
the margin of granite areas, and
th ose localities, ~and the streams
drammg them, are the best places to
begin to look for tin ore.”

Th_e.best systematic prospecting of
granitic areas for tin would seem to
be panning the sands of streams at
their margins, using a gold miner’s
pan, according to Gordon.

Take his word for it, tin is well
worthwhile looking for.

“If the prospector finds tin, he will
be well paid for his trouble. The lit-
tle over two tons found in the Black
Hllls had a value of $3500. With this
simple test prospectors may not only
net themselves comfortable sums,
probably more than the average man

-panning streams for gold can make,
but. there is always the possibility

that a deposit will be féund that will
make the United St :g&;érgelzy%inde- '
pendent of the outside for this all-

__important metal.”




assiterite ¢ it possible
for tin or follow veins in
eaverns of granitic rocks, as illustrated above.

i




Biker Dem.Herald
10/11/40
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B Wlenlng E“ neer
1 Work‘lﬁ_m

" Oscar f elle, Bakex‘ mlnmg en—‘i
‘xgmeer has developed a new process |
for recovering tin from a deposit

\of ore 30 miles west Of Burns, ac-
received
\

lwrdmg to information

| here.
‘ Private tests were to nhave been

made at the property today w1th\
\Crovemor Charles A. Spragu¢ and
| Secretary of State Earl Snell in at-
ltendance Mr. Selle has been work-
|ing for 11 years on the deposit, said
to cover 2000 acres. Some of the
lmetal has already been recovered in
la new five-ton pilot plant erected
he sponsors.
| byIrE 1929pSe11e found the deposit of
! yolcanic ore, which he _beheved con-
ltamed tin in commercial quantities.
After several years of work on the
property, he gained the financial
support of Charles F. Hoyt and D-.|
B. Goldman of St. Louis, Missouri.
The process used by Selle is a pat-
ented smelting process discovered |
i by A. J. Koebel of Sandpoint Idaho.
|

L R ——m

Baker Dem.Herald
10/12/40

methods were demonstratgd yester-
day on a lonely juniper ﬂ&e'ﬂﬁ ‘miles
from here.

Governor Charles A. Sprattm and

. secretary of ‘State Earl Snell watch-
“ed the first sizeable smenhzg of

tin from lava ore. A
.0. F. Selle, Baker, Ore.,«minklg

f engmeer in cuarge or the venture,
| declared that from 175 te' 190 pounds
lof tin and from $6.50 to $15 in gold

was contained in each ton of ore.

He said the ore, a deposit from
an immense lava flow of ages ago, is
not in veins but in a solid mass to
a great depth. It has been made
accessible, he asserted, by a new
method involving volitization of the
. metals, or suspending them in the
form of gas.

The process was developed and
patented recently by Albert L. Koe-
bel of Sand Point, Idaho. Financial
backers of the development are
Clgarles F. Hoyt and D. B. Gold-.
man of St. Louis, Mo.

G.P.Courier
10/12/40

' Tinand Gold
~ Smelted from
Oregon Lava

‘“/ ,'

BUWSs Ore., Oct. 12. —(P)—Tin
operations ‘of a type whoi

spon-
SOrs ¢ may, revolutionize mining
methods were demonstrated yester-

day on a lonely Juniper ridge 35
miles from here.

Governor Charles A. Sprague and
Secretary of State ‘Earl Snell
watched ‘the first sizeable smeltmg
of tin from lava ore.”’

C. S. Selle, Baker, Ore.,, mining

engineer in charge of the venture,
| declared that from =175 -.and 190
ipounds of tin and from $6.50 to $15 in
“gold was contained in each ton of
ore. '

He said the ore, a deposit from
an immense lava flow of ages ago,
is not in veins but in a solid mass to
a great depth. It has been made ac-
cessible, he asserted, by a new meth-
od involving, volatilization of the
metals, or suﬁpendmg them in the
form of gas.

bel of Sanpoint, Id
backers of the du




Grind 2 or 3 1bs of ore fine-- Cook three hours In

a strong solution of caustic soda,

Filfor-~Wash—- Dilute-- Make slightly acid with nitric
and‘evaporate to dryness-- take up in boiling water
several times to get rid of all sodium nitrate. The

remaining white percipitate is tin oxide. Good luck,

&7 .
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September 25, 1941

Dr. H. C. Harrison
State Assay Laboratory
Grents Pass, Oregon

Dear Dr.

Harrison: -

I have just received a letter fyom Ivan Duncan, the pertinent part

of which I am enclosing a co

herewith. I have discussed it with

the boys in the office here.

I don't know whether the tin that appears in the buttons that

Duncan is evidently getting came into the ore by natural means or
otherwise, but it seems to me that we must eliminate any possibility
of the method he suggests getting tin out of the samples that John

Allen took.
bexond

In other words, I think it is up to us to demonstrate

enture of a doubt that tin can or can not be cbtained from

our samples by the method outlined by Ivan Duncan.

There is always a possible chance that some dub will stumble onto
something that the experts have been looking for unsuccessfully.

This is no criticism of experts, but it has happened. My personal
feeling is that probably someone is salting the samples they are
using, but whatever I think about it I want to be able to write

& letter to Ivan Duncan and his father saying——if that is the answer--
that after exhaustive tests their method does not get tin out of the

samples

ook which indicates quite definitely to us that no tin

exists in the samples which we took.
4

Would you then, probably working with Bassett, go thoroughly into
the matter of treating tin samples with the method outlined in the
attached letter. Then please report to me your findings, negative
or otherwise,

Best wishes.

EKNszac

Sincerely yours,

A

Director




Burns, Oiegon
Sept. 24, 1941

Earl K. Nixon ' '
Department of Geology and Mineral Industries
702 Woodlark Building

Portland, Oregon

This .test is conducted in a reducing atmosphere which we have
found necessary. Take a large crucible (the twenty or thirty gram
size) and place a mixture in it consisting of the following proportions.

2 4 parts of ore (ore should be finely ground 40 to 60 mesh or finer) '”f
) 2 parts charcoal, coke, or coal =
) 2 parts sugar syrup (made by dissolving sugar in water almost to & e

point of saturation)

These should be well mixed. Either put a regular crucible cover over the
crucible or better yet, invert a smaller crucible over the larger one and
force it down until it fits as tightly as possible so as to form an air
tight cover.

The charcoal is to be preferred because when coal especially or coke is
heated in an air tight container there is an oily residue left that is
impossible to get rid of, and which seriously hampers the recovery of the tin.
This oily residue acts as a flotation reagent and picks up the particles of
tin and carries them off when the material is being panned to recover the tin.

Thig crucible with the charge jn it may be then heated in almost any type

of furnace or even by an open:burner. It should be heated to above a red
heat but not to a white heat for from tem to fifteen minutes. The time
being dependant on your type of furnace and heat that is being applied. This
time applies to the length of time after the crucible has reached a red heat.
Earl has worked this successfully here by heating the crucible in a black-
smiths forge.

After the crucible has been removed from the heat and allowed to cool the
charge is reground in a mortar and panned to recover the tin. Use a mortar
to regrind the charge as a grinder will smear the tin particles on the

plates and you would lose them. Also it flattens the small tin particles

so that they will pan much easier. The tin will be in the form of very fine
tin shot and as sponge tin. The sponge tin will float off if you are not
careful. If you find an oily coating coming to the surface of the pan you
will have to skim this off and put it thru a fine mesh cloth and then reduce
this to recover part of your tin. For reducing the tin pannings to a button some
such agent as palm oil should prove satisfactory. It is used in a major share
of the retinning plants to recover their scrap of tin.

(signed) Ivan M. Duncan



. TIN FIASCO

The Engineering and Mining Journal says:

"Human nature being what it is, and more so at some times

than others, one would naturally expect the defemnse program to s
stimulate a lot of "important"” mineral discoveries, particularly

of strategic materials. S0 we were not surprised some weeks ago
when a visitor wanted to advertise in E, & M. J., a Weatern tin pro-
perty and a process for recovering the tin. IHe would disclose
neither the location of the property nor the nature of the process,
_but we gathered that they were complimentary, Without the process
it would be impossible to find tin in the rock, so both had to

ve advertised and sold together, We declined the business, where-
upon our visitor complained that tyou scientific fellers are all alike,
you don't believe anything you don't already knowl' And he departed
with pity for our ignorance, and assurance that he would return

with evidence of an established industry. Then we would be sorry
we had spurned his proposal,

"Subsequently the pother over the so-called Burms tin episode
in Oregon reminded us of this experience, because there again we
found the familiar pattern of a fiasco: earnest promoters; clever
manipulators of a speecial process; a group of 'scientific fellers,!
who, although mgstified by the hocus pocus, still didn't believe it;
and violent partianship ahd sharp words on both sides of a hot con-
toversy. It has all happendd many times before and will happen
over and over again, ' It has ceased to be diverting and leawes us
cold,

"Despite our vistor's deprecation of 'scientific fellers,' there
is increasing reason to rely on science in determining the presence
or absence of a metal in a reck. The spectroscope gives conclusive
evidence, So when reputable analysts in private practice and in
government laboratories use this instrument of precision we accept
their finds against those of adroit operators of special processes.
Especially unimpressive is the claim for recovery of tin by a
volatilization process from rock that yields no speetrum of tin
when volatized in the eleectric arc,”

The August issue of The Technoerat, published by Technocracy, Inc.
of Los Angeles carried an article entitled "The Great Tin Conspiracy-
Politiciens Sabotage American Security by Submitting to World-wide
Monopoly" which we imagine was the sort of stuff which gi§# contemporary,

E, & M. J., Pefused to accept as advertising matter,

The closing paragraphs in The Technocrat's article are hereby re-
printed merely as an illustration of the humbug and nonsense which is
being distiibuted to gullible persons on the Pacific Coast st what may

prove to be their undoing.




\d

‘"America has plenty of domestic tin ore. That is known

and is being demonstated ( see part one ).

£

~ mamerica has the world's greatest array of scientific and
engineering skill., ' That is known and has been demonstrated.

-~

"imerica can build efficient tin refineries. That is known
and has been demonstrated.,

"There is no reason physically, why America cannot become
independent of foreign sources of tin - and their accompanying
entanglements, *The problem facing the United States', as the
1935 Tin Investigation so aptly put it, 'is . « « the breaking
down of politic- economic and other more or less artificial bar-
Pierst,

"America has grown up emmeshed in the rules, entanglements
and intrigue of the Price System, The security and future of
Americe itself has always come second in the gigantic game of
International Business, But. this artificial barrier to the
physical security of this Content is ecrumbling. The hoary era
of Business First must give way to the dewning era of America
First and Always",

The records show that the mine production of tin in the United
States ( exclusive of Alaska) has amounted to a little less than
40 tons during all of the last 40 years. It would be interesting
to know how many millions of dollars of government end private money
was expended in producing 40 tons of the more than 2,250,000 tons
of tin which has been required in the United States during the last
40 years, No form of mining venture in this country has ever been
so unprofitable - except to the stock-jobbers - as has been tin,

6‘—-——---————

4

Editorial appearing in the
American lietal larket of September
24,1941 published at 111 John Street,
New York.




C GORT

June 12, Bgker, The negative tindingn of the United States Geological Survey as
to the importance of tin in the Squaw Butte area near Burns, Oregon, %«tﬁ.@neﬂ
by Earl K, Nixon, director of the State Department of Geology and Mineral Industries,
who was in Burns Thursday making plems for further investigation.

"] regard as premature and possibly even misleading the statement attributed
to Dr. Mendenhall, director Qf the Survey, that the material in dispute 'combained ne
significent amount of tin'," said Nixon. M8o far as we aro}avura, nothing like an
adequate amount of either field or lsboratory investigetion has been done by either
the Geological Survey or any other agency to Justify the conclusiom quoted above,®
he said,

Evidence so far gathered definitely suggests the presence of a fundamental
problem in physical chemistry that is unsolved as yet according to Mr. Nixon. MIf
such is the case, and the ultimate findings are at variance with the conclusion of

the Survey, the effect of a possible favorsble result would be not only startling
from a scientific viewpoint, but of the utmost strategic importance to the United
Stttas. This consideration alone, in the present national defense emergency, with
our absolute dependence upon foreign sources for our tin supply, should compel most
serious consideration of this problem.'!

In the belief that further field end laboratory investigation is Justified,
the State Department of Geology and Mineral Industries, working jointly with the
quartannt of Chemiecél Ingineering at Oregon State College, is completing plans for
& detailed research program dn the tim problem. Financing for this investigetion
is being supplied by the private group principally interested in the tin claims.
Geologic mepping, sampling and field investigation will start within ihe next two
weeks, and will be carried out by the geologicel staff of the State Department of

Geology and Mineral Industries. Laboratory resesrch under the supervision of

Professor George ¥. Gleeson of Oregon State College using present facilities at

o TEeanl R il
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the College and additiona) special apparetus to be scquired, will be carried out
as planned at present, largely by Dr. H, C. Harrison, research chemist and
spectroscopist, recently secured by the Oregon Department of Geology and Mineral
Industrics. |

| Dr, Harrison, who will install and be in charge of the Department's new
spectrographic laboratory, will leave hh present position at the New York State
College of Ceramics end take up the Oregon work on August first.

Ro;inltl of the tin research, whether favorable or otherwise, will of course

be made public at the proper timej,according to Mr. Nixon




: STATE DEPARTMENT OF GEOLOGY AND
MINERAL INDUSTRIES
SRS ORRETREET o~
PORTLAND. OREGON !
702 WOODLARK BUILDING

September 15, 1941

Honorable Robert M, Duncan
Burns, Oregon

Dear Judge Duncant

I have asswed that your failure to answer my last letter, urging that you make some
arrvangement for & tin demonstretion at Corvellis, hes been caused by your duties at
ecourt or possibly because you .‘{ih" been under the weather, We have been minus

about half of our staff for the last two or three weeks because of flu that is going
around,

Dr. Harrison has worked on the tin matter cdngtantl
laboratories at Corvallis, making very de€alied
methods, and analysing various samples
the results have not been very encoyraging

o \ha e done, I believe, a great deal more

assayed by Mr. Williss Huntley Hamgt
verify his results. We had the Oreégox
and the demonstration was unsyccenst
: n b by Geological Burvey, the Bureau of Mines,
&0, Unless something comes to light very prompt~
orfief work done by the Geological Survey was

for more than a month at the
checking various analytical

work of basic scientific natu
or any private group on this magd
1y, we may bave to ccnclude tha

correct in gemeral.

As. our spectrographic laboratory equipment is being rapidly assembled, it will be
necessary to bring Dr. Harrison back to Portland quite soon. We had hoped to get
you and ir, Hagey and perhaps Mr. Rae to come to Corvallis and give a demonstration
but I am sure your reasons for not coming heve been perfectly legitimate and have
been caused by your imability to do so, Nevertheless, we are now in the position
of having to drop the matter of proef im your lap, and we should get the matter
settledin the next week or tem days because of Dr. Harrison's other duties. I
might say that Harrison hag had rather complete spectrographic tests made in esstern
laboratories of various samples we have taken from the Squaw Butte area, and the re-
sults have been negative.

It would mot be fair to close up and report on the matter without your having &
chance to get the parties in question to demonstrate their wares, Fould you write
me &t your very earliest convenience and tell me if you canm help in this situation?
With kindest personal regards, I am

Sincerely yours,

Elivm Director



Oregonian, Portland, Oregon June 11, 1941

Tests Reveal

egative’ 'co',
ay. > :
The geo{ogx survey noti-
ed Senator rles L. Mc-
{ary, republiodp; Oregon, ac-
ording to an' Associated Press\
_ ispatch frem Washington, D. \
';, that tests of a number of
amples of the alleged tin-bear:
ngore “contained no sxgm:txcant
mount of tin.”
A group of m:ospectors and
roduction men known. as ‘the
Hub” has filed a patent claim
n 20 square miles of the
quaw Butte area federal land,
taiming chscove:y of the high-
v strategic defense metal, tin.

Scientific Dnyutt Arises

Interior department investi-
jators using rmmne tests found’
10 trace of tmp but using the
:yanide test employed by the
‘Hub” reportedly did discover
iin, A scientific dispute arose,
while .promoters went ahead
with a $10,000 pilot glant near
Burns and declared they are
recoverin gtin worth 50 cents
a pound at a cost not exceeding
$9 a ton. 2

Whéther the - report of the

. geological survey will end the
dispute -appearéed debatable,
since the patent claimants have
the right of appeal.
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Sept 10,1941

Director “asrl X.,'ixon

State Jepertment of Geology end Vinerel Industries
702 Yioodlerk Building

Portlend,Creson.

Deor I'r.Wxons
I have just completed the guentitetive enalysis of severel portions

of the sample obtained from lir.Hampton end thought you mipcht be interested in
o prompt ‘report,

Samples A} end A, were fused with e mirture of potmssium hydroxide
end sodium pertwide, o Hickel dGrueible being used for the fusion, The solution
obtaeined from the Ay fugion mirture wes analysed by the Pierce-Lowe method based
on the tltration of the reduced solution with e stenderd solution of iodine using
sterch es the indicetor, The solution obtained from the A, fusion was enalyzed
by the same gereral procedure except the method by Hildebrénd end Lundell wes used.

Samples Bjand By were fused with e mixture of potessium hydroxide
and carbon.. The solution obismined from the B, fuskdnnwas enelyzed by the Plercee
Lowe method end the solution obteined from t B, fustbnmwas anelyrzed by the
Hildebrend and Lundell method,

The following Yesults were obteined:

Ay wemems (0,004 Sn
Bl wenmne  0,0047 Sn
By emawas 04005/ Sn
L}

lone of the qualite‘ive procedures used with this ore geve indicetions of a
larczer quantity of tin end T feel thet the quentitetive results egree suffieciently
40 conclude that the 3@1.&(10@! not contain an apvrecieble quentity of %in.

1 am going eheed with the quantitative analyses of the rest of the ores.

I you can obtein the field rheost:t to be used with the motore-enerstor we cen
assemble the econtrol panel,

Sincerely yuurs,




PTTLAND. OREGON

A
E. B. MAcNAUGHTON \“%
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THE FIRST NATIONAL BANK OF PORTLAND D A} et
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¥ . ) .oV 8) ‘Nos.
October 3, 1942

Mr, Earl K, Nixon, Director

State Dept. of Geclogy & Mineral Industry
Woodlark Building

Portland, Oregon

Dear Mr. Nixon:

I have hastily scanned the preface to our tin report.
In my opinion it needs editing, eliminations and simplification.

On the first and semnd pages I have indicated a few
instences which make for better English and less redundancy. I am
opposed tc pleying up the mistskes and errors in Judgement of otherse
State the facts as we found them and our conclusions - nothing more.

I would like to see a revised edition.
Yours very truly,

2 iy

Ee. Bes MacNaughton '\
EBM Re '



UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF MINES 7°
. WASHINGTON

OFFICE OF THE DIRECTOR

July 8, 1941.
Dr. H. C. Harrison
Alfred University
Alfred, New York
Dear Dr. Harrison:

With reference to your letter of June 29 addressed to
the College Park Station, the sample you submitted hes been sub=-
jeoi".ed to careful spectrographic snalysis and tin could not be
detectede As the method will reveal the presence of at least
0l percent tin, your semple, if it contains emy tin whatever,

contains less then this smounte

Yours faithfully,

Re R. SAYERS,
Directors

/j/?’ ﬂ-"f'/:/,a;" Ca. oL 4/’ 4-"'( i/_?,.'
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Had dinper and saw Judge Duncan after dinmer, e

| On July 10 ve left wla in the morning which was spent at Juniper Ridge
ut&bllahing plane table nmetwork. Aftsr helping Brueo &nd Hugh take sample No. 1
from the west side of pit No. 2, while they took mplo No., 2 I worked nearby the
pit setting up stakes and starting the survey. While these samples were taken I
was aovarjnom then 500 feet away. We had lunch in the car and during the afternoon
Hughi and Bruce took Sample JR 3 and 4 from the trench near camp and from pit No. 3
while I v@ completing & traverse. :

On July il we all went to pit No. 1 at the south end of the property sod
started to take W‘ JR 5. I then left Bruce and Hugh for & traverse while they
completed the work, and cut across country to pit No. 4 where we Qez and took sample
Ji6, & long chwngl in the north side of the pit. .

‘ On October 20, Harold and myself drove from Eugene to Burns, arriving at
8130 and Wg dinner, We talked to Ivan Duncan on the phone. .

On Ocﬁﬁur 21 we went out to the property with Ivan and Hagey and made a
‘general tripfpur the property anlﬂding the workings to the west. In the evening
Harrison .nnt to the show and Allen visited at Mrs. Carrico's.

Ocmber 22 Harrison spent the day with Hagey and Duncan burning ore. Allen
made geveral mwnu and ceunctod some samples from the ledge up the creek from
camp juet below pit No, 4. Iu tho evening Duncan, Hagey, Brown, Allen, and Harrison
spent the time at the laboratory of the high school testing samples taken.

Gctober 23 allen and Harrisom drove to the property early in the morning and
built several fires in the creek bed to burn ore. Allen went on a traverse when
Dune .n and Hagey turned up, returning about noon. Spent the afternoon mortorisg ore
from various mm.u, mixing ore wilth powdered balsum, treating for 5 to 10 minutes
in "jack rabbit" furnace and panning out concentrates.

Before we left to drive to Bend that evening, Hagey gave us samples which
he sald were from concentrates of ore from the west pit made in & mill north of |

Prairie City. (probably Blankman custom mill).




; State %.slza’ztmsnt o/ 950[09}/ and &l/(éns’za[ ﬁnalqif’zéai

702 Woodlark Building
COPY Portland, Oregon :

Burns, Oregon
September 24, 1941

BEarl K. Nixon

Department of Geology & Mineral Industries
702 Woodlark Building

Fortland, Oregon

S e R MR a G R R AR SR W A

This test is conducted in & reducing atmosphere which we have
found necessary. Teke & lerge crucible (the twenty or thirty gram
size) and place a mixture in it consisting of the following proportions.

4 perts of ore (ore should be finely ground 40 to 60 mesh or finer)

2 parts charcoal, coke, or coal

2 parts sugar syrup (made by dissolving suger in water almost to
point of saturation)

These should be well mixed, Either put a regular crucible cover
over the erucible or better yet, invert e er crucible cver the lare
ger one and force it down until it fits gs y a8 possible so as to
form an air tight cover,

The charcoal is to be pretw‘ﬁg;;§§ause when coal especially or
coke is heated in an air tigh aduer there is an oily residue left
that is impossible to get 1if which seriously hempers the re-

s{due acts as & flotatlon reagent and

covery of the tin. This :
picks up the particle t carries them off when the material is
being panned to re % An.

G170

This erueci the charge in it mey be then heated in almost amy
type of furnace even by an open burner. It should be heated to above
a red heat but not to a white heat for from ten to fiftcen minutes, The
time being dependant,on your type of furnace and heat that is being
applied, This time applies to the length of time after the crucible has
reached & red heat., B2arl has worked this successfully here by heating
the crucible in a blacksmiths forge.

After the crueible has been removed from the heat and allowed to
cool the charge is reground in a morter and panned to recover the tin,
Use & mortar to regrind the charge as a grinder will smear the tin part-
icles on the plates and you would lose them. Also it flattens the small
tin particles so that they will pan much easier. The tin will be in the
form of very fine tin shot and as sponge tin. The sponge tin will float
off if you are not eareful, If you find an oily coating coming %o the
surface of the pan you will have to skim this off and put it thru a fine
mesh cloth and then reduce this to recover part of your tin. For reduce
ing the tin pannings to & button some such agent as palm oil should prow
satisfactory. It is used in a major share of the retinning plants %o
recover their scrap of tin.

(signed) Ivan M. Duncan



TIN
MICROCHEMICAL TEST FOR. TIN M. N. SHORT  USGS 825

To apply the test for tin to cassiterite the procdure is quite
differant than thet for sulpho-salts of tin, It is first fused
with sodium cmrbonate, and then disolved in a parting cup with
1:5 HC1l, the solute is then drawn up into a capillary tube and
blown out onto a slide. To the spot on the slide a fragment of
cesium chloride is added. This gives the colorless octhedra
characteristic of tin.
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Vol. 51, 1057, 84207 ,

& cal.whotrtm omwn ion 1:: &u b means of toluene=-3=¢=dithiol (“"Dithiol").
Be D C . 66 937) +=~In a previous paper, C. A, 30, s it

was shown that substitubed 1,2-dithiols are delicats and specific tests for Sn and

details were given for detge Sn with 4=chlorobengene~l,2-dithicls There is some

diffioulty in prepge this reagent whereas the reagent now recommended can be

obta camercially ("dithiol")s To dets Sn, the soid soln. should be treated

, acid to ensure reduction to stamous condition, made

soncds HCL and treated with a little agar-agar jelly which prevents

ulation of the red ppte and pemits a coloimetrie comparigon. The soln. ie

boi until all the agar is in soln., cooled under the tap, and a little

reagent (0.2 ge dithiol dissolved im 100 mle of 3% YaOll soln. and treated with

0+3=045 go of thioglycollio acid) is addeds After dilm, to a definite vols,

the soln. is heated in boilimg water for lmin., and the color is then measured in

a Lovibond tintometer. Ixoellent results were obtained with 2.6 to 30 pepem. of

8ns The red units, the yellow units and the brightness were measured.

.

Mellor and Thompson, A Treatise on Quantitative Inorgenic Anmlysis,; pe 313 »ﬁ/‘ﬂ
THE DETERMINATION OF TIN
The Detection of Tim

hydroxide s®lution to the suspected solubion, aeidified
of hydrochloric acide On waming, a pink to magenta=red

a fow seconds if as little as ome part in a million of stemnous tin is present.
- If the tin is in the stapnic state, the colour develops more slowly and the test
is not so sensitive. Consequently a trace of thioglycollic acid should be added
before applying the test to ensure that the tin is in the stannous eondition.
Yo other elaments interfere except bismuth, which gives a brick-red precipitate
quite unlike the colour given by tin. The test hms been adapted for the
oclorimetric detemmination of tip and has been found to give an ascurscy of asbout
10 per cent with from 1 to § parts of tin per million of solution.

1 R, E. D. Clark, Analyst 61, 242, 1986. For the preparation of the reagents, see
We H. Mills and R, Be Ds Clark, Journ Chem. Socs, 175, 19363 R« E. Do Clark, Tech.
Puble Intermate Tin Res. Deve Council, A, No. 41, 1936 For the detectiom of tin by
nitrophenylarsinic acid, see B. Tougarineff, Bull Socs chim. Belgs, 45, 542, 1956.
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1. Vel. 35, 1941, mx’ A n ;
Priodeteh ot 2 e e a0y 948 I} st ap T o b
titrated with a soln. of 1.8=240 ge methylene blue 1., so Sn** can be titrated
:w;ﬂumumwum ue color. For the reduction
proved effioTents Two molse ® 1 mol. SCl2y the redustion

wire proved ePficTats % ot W- but 2 ge of pure A)
product is CygHiglNgSe The methylene blue soln. can be standardised against

Hok: For ores contge very littls Sa, an app. is shown in whish chlorination
of sample and volatilisation of SnOlg omn be acoomplished. Good results
were obtalned with 2«5=g. samples contge 0e2=0.7% Sn. Diagine 5, toluylene blue,
indigo tetrasulfonate and thionine (lauth'e violet) were tried in place of
mothylene blue and satisfactory results were obtained with thionine. For
ordinary ores it is recomaended to fuse the sample in an Fe orucible with 10
tinos as mush Nag02, oxt. the melt with water, filter, boll to decompose excess
peroxide, make aeid with HCl, reduce with Al and titrate with methyleme blue.

2. TVol. 34, 1940, 6189°

Feow methods for the decomposition of the cassiterite ores. A. G. Kamabasgh.
‘L‘?XIW'I, Noe 3, 366=8; Ihim. Referat, Zhur. 1938, Nos 6, 773 of.
=T reduce Sn02 in fused alkalies for analysis, two methods are

plvpooa (1) Treat the 200=mesh le of ore or concentrate witha mixt.
«ﬂ.wmm-m;m (1s4), transfor the insol. residue to
an iron crus s add times the mt. of Na(ll, remove the water carefully,
bring the temp. to » 8dd to the fused alkmli fine shavings of metallie
Zn, fuse for 30 mine., lixiviate with water, acidify with HC1 and dets Sn
agoording to Bvans (of. Cs Ae 41) (redwe with Ph and titrate with 0.1 ¥ I).
The best decompne. of cassiterileo takes place with a ratio SnOR:Zn:NaCH e 1:1
and oruo-ema. The avs relative errvor due to incamplete decompn.

g

‘hw. hngwm-mm-aqume.tmm

u&ﬂ:hgao (2) Puse the M0z (sepdes in the same manmer as in the lst method)
with times the amte. of NaCH, heat to darke-redness, introduce 0«B=0e8 ge of
meballie Nz by means of a special oome~shaped Fe cover. Ne is dissclved rapidly
without explogion or a considerable gas formation. The whole process takes

B=6 min, at 580°. A complete decompn. of cassiterite is obbtained. The remsinder
dn the lst methods Owing to the use of metallis
conveniente

Fe
§
é

:‘:

1
:
<

3. Vol '1. 198?. 3414

The analysis of lowegrade tin ores. Robert Holtje and Hsng Schlegele
Ze anorg. allgem. Chem. 97=108 (1957) y=wilix 3=10 gs of the ore with 1/8 as
much Cul and fuse the » with twice as much of a mixts of equal parts
HagCO3 and KCN. Heat gently at fiprst and then for an hrs with the full heat of
a strong flame in a Frerichs~Nomam furmsce. It is important that the erueible

should rest in the fwmace go that it ie well emve by the hot flame. Talke

e S e e o i e I ) e R - s U Sl .+



$. (Cont'a)
; B min, wash off the sol. Na salts, make the soln. acid with HCl. reduce with Fe
$. (Cont'a)
; B min, wash off the sol. Na salts, make the soln. acid with HCl. reduce ¥ith Fe
§. (Conttd)
; B min, wash off the sol. Na salts, make the soln. acid with HCl. reduce With Fe
$. (Cont'd)
; B min., wash off the sol. Na salts, make the soln. aecid with HCl. reduce ¥ith Fe
$. (Cont'a)
; B min, wash off the sol. Na salts, make the soln. acid with HCl. reduce with Fe
$. (Cont'a)
; B min, wash off the sol. Na salts, make the soln. acid with HOl. reduce ¥ith Fe
§. (Cont'd)
; B min, wash off the sol. Na salts, make the soln. acid with HCl. reduce ¥ith Fe
$. (Cont'd)
; B min, wash off the sol. Na salts, make the soln. aecid with HCl. reduce ¥ith Fe
$. (Cont'a)
; B min., wash off the sol. Na salts, make the soln. acid with HCl. reduce ¥ith Fe
$. (Cont'a)
; B min, wash off the sol. Na salts, make the soln. acid with HCl. reduce ¥ith Fe
§. (Conttd)
; B min, wash off the sol. Na salts, make the soln. acid with HCl. reduce ¥ith Fe
$. (Cont'd)
; B min., wash off the sol. Na salts, make the soln. aecid with HCl. reduce ¥ith Fe
$. (Cont'a)
; B min, wash off the sol. Na salts, make the soln. acid with HCl. reduce ¥ith Fe
$. (Cont'a)
; B min, wash off the sol. Na salts, make the soln. acid with HOl. reduce ¥ith Fe
§. (Cont'd)
; B min, wash off the sol. Na salts, make the soln. acid with HCl. reduce ¥ith Fe
$. (Cont'd)
; B min, wash off the sol. Na salts, make the soln. aecid with HCl. reduce ¥ith Fe
$. (Cont'a)
; B min., wash off the sol. Na salts, make the soln. acid with HCl. reduce ¥ith Fe
$. (Cont'a)
; B min, wash off the sol. Na salts, make the soln. acid with HCl. reduce ¥ith Fe
§. (Conttd)
; B min, wash off the sol. Na salts, make the soln. acid with HCl. reduce ¥ith Fe
$. (Cont'd)
; B min., wash off the sol. Na salts, make the soln. aecid with HCl. reduce ¥ith Fe
$. (Cont'a)
; B min, wash off the sol. Na salts, make the soln. acid with HCl. reduce ¥ith Fe
$. (Cont'a)
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7« Vol. 33, 1989, M‘
F Simplified method for detemmining tin in ores. DBruno Hirsch. Z. anal.
Chem. #, 184~5 (1939) s==Fuse the sample wi
oruecible. Digest the residue with 60=80 ml. of 20% HCl, tramsfer to a 300-ml.
flat-bottomed flask and wash the orucible and beaker with watere The 500-ml.
flask should contain at the start 2 Swedish horsé=shoe nalls and 0.8=140 ge of
Ferrua %W which contains 80% Fe and very little carbide. Hest
nue heating until all the Fe powder has dissolved in not over

6 mins Add a few pleces of marble, some cold water and titrate with dil. I2 solne
at to a starch end point. The Fe nails prevent a reoxidation of the Sm++.
8, Vol. 33, 1939, 30“’

Smel metal lurgioal dustse. Jesse Os Betterton, Albert Jn&%
and Roos E. (to Amerioan Smelting and Refining Cos)s Us Ss 2,188, 065,
Dece 6+ Metallurgical dusts cemprising oxides of Fbe. Sn and Zn, are sintered
in the presence of sufficient borax to form a olinker and a substantially
noncompacting smelting charge. Suscessive portions of the resulting sinter are
charged inte an electrothemicshaft furnace in the presence of reducing agentsy
the initial charging is regulated so that each portion of the charpe becomes
heated throughout to incandescence before further addns. of charge are made,
ginoiferous vapors are educted from the shaft, eand the charge is maintained
suf floiently deep to aveid appreciable losses of Zn wapors The wapor is con-
duwted into an extermal condenser and condensed into liquid Zn. Solder metal
is recovered from the reaction zone in the shaft. App. is desoribed.

. e u tion of tin and an «, Vols, 32, 19
b iyt i ST S A B 2T e
small quentities of Sn, in the presence of other elements likely to be present
by ppine with bensenearsonic acid proved futiles If other metals are absent, |
fn can be pptds as metastannie acid by heating with NHgOH and MHyNOg and the
motastanmic agld oan be weighed as Sm0g. Cupferron can be used advantageously
for sepgs Sn and Sbe The 5n must be in the stamnic condition which can be
acoamplished by treatment with perhydrols Tartarie acid is then added and the
goln. is made very slightly acid with ICl, after which o libernl excess of
"eupferron is added. The 8n ppte is washed with 0.08% cupferron soln., dried at
60=70°, ignited and weighed as Sm 02. Uxcellent results were obtained in 18
expts. with 4=7 mg. of Sne In the filtrate from the Sn detn. it is necessary
t0 remove the excess cupferran before attempting to ppée 5b as sulfide.
Oxidation with HNO§ proved difficult teo accomplish but the desired end was
effected by the repeated action 8f perhydrol and ammoniae Then, in the slightly
aoid soln., the &b can be pptd. by introduction of H2S and the filtered sulfide
can be weighed as SbpSg after heating the Al block: Results obtained in sepg.
1+7 mgs of Sn from 1=7 mg. of Sb wore excellents A new e of miero filter
gtiock is deseridbed which proved useful for all Sn detns. methods here
desoribed appear to be suitablo for detge Sb and Sn in alloys.

10« Vol. 23, 1529, 4664

Treating tin-bearing ores, ete. W. Witter, . Lissaver, . Lissauer
and B, Criesmann (trading as M. lLissauer et Cie)s Brite 304,829, Oct. 27, 1927,
Sn ores and other sn=bearing materials are mixed with a reducing material such as
¢ and heated in stages fram 200° to 800° to remove 4s, ®, Pb and Bi successively
by velatilisation without affeocting the Sn. Zn aleo may be partéaly removed in a
gimilar mamer. Cu and Ag may be sepd. by use of NaCl in a subsequent treatment.
A dotary furmace may be used, and warious detalls are given.
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i 1l YO].& 23, .n”s 3801

Tin ores. Guggenheim Brothers. Fr, 655,965 June 15, 1928. Crude Sn-~
ocontge matorial is treated to remove objoctionahle ities and reduced in the
presence of a carbonaceous reducing agent and a mixt. of allmli and alk. earth
" fluxes, preferably lime and seda with excess 1line. “The charge may be briquetted
with molasses, te liquor, etes The preliminary treatment may consist in
heating with a mineral acid and leaching with MaCl and NaOH solns., from which
Ag.mmm:.;.?;pa.wmn. W may be recovered as Ca or Pe tungstate
from the NaOH If "hardhead" is treated 1t is first roasted to oxidize
the Sn.

ul ano ”3 193,8, 958

: Produstion of tin from its ores. Henry Be Coley. Brit. 361,402, ug.u.
1930, anommum...df.hm-m.mammmmh

A Hioute somne s iaridiatng agent i the praseme of o roduaine agest,
- . on WAy serve as and reducing agent.
m-mws-mmmwmmuummwmma
mmm"u.nehm,umon«,manmmumm.

13, Vel. 27, 1983, 3183

Treating Tin ores. Setsuro Tamaru and Yulo Folswmi (to Mitsubishi Kogye
Ke Ke)o U 8¢ 1,002,738, March 21. Sn ore is treated with an O=contg. all.
earth eompd. such as lime and the mixte. is ignited in the presence of a traoce of
lnduoingtgm-mhunharmlmdﬂuanismnvorbodintoafommmﬂ.
in acid and alkali and may be exbtds by dil. HgSO4.

4. Vol. 27, 10838, 483

Experiments on smelting precipitated fine tin dust. V. A. Vanyukov, NeN.
Murach and AN, Genvarsiii. Tzvetmuie Metal. 1051, 204=10,~=The ordinmary method
otomning&ndnchlntcbr&qwhmdmlﬁuﬁubﬂqmt‘m”ahy"d
powds conl in closed orucibles is wasteful, -in«ngdwofmopwm
, oxidizes and escapes in the form of a white smoke, method used in these expts.
wass Cause the in dust to remct with Cl2 to got SnC)4, reduce this to SnClp wi:
Sn sorap and the Sn with Zn., Press the ppt. into briguets which had the
compn: Sn 79.38, Snllp 6.7, FeClz 2.3, ZnCly 2,04, 6496, other impurities
4.63%. Place these briguets in crucibles under a ing cover of various
salts, such as KCN, ZnClp, CaClg, NagCOg, Callp +MagC0y, ZnCly 4+ CaClp, NagCOg +
K2C03+NaCl and NagS04+ NaCle This method gave good results.

J, 16« Vole 26, 1982, 5032

Wﬂmqfﬂumioox&domdotmdmubym“mm
vaporss Os L. Chaborski and Margareta M. Badesous Bul chim. soc. romane chime
82, 7=18 (1929)=~The proposed method consists in passing vapors of an aliphatic
alo. over heated SnOz or cassiterite (tempts not specified)s The appe consists
of a glass flask for boiling the alkc., a Jems glass (if MeON or BLOH is used as
mimcm)ummmmtubommuphmdnbatm'mm.
& condenser and a receiving flask., With pure the Sn is caled. from the whe
of the residue after reductions with ores it is » from the loss in wte by
reductions In 58 detnss on Sn02 and cassiterite, the results were within 0,077 of
those obtained by Wells' method (Chem. News 64, 294; Ber. 1891, 2508). Total time




|

'”o (M")

required for a detn. (including oo in the heating tube) does not emceed 3
hrs., and 3=4 detns. can be carried simultaneously in the same tube.
Reduction with MeCH, BtOH or PrOH requires B10 mine; with higher aloss or
~orude Me(H, it requires 10«15 min. The condemsed vapors from one detn. ean be
reused, but the time of reduction and vol. of vapors required are imcreased.

16, Vol. 26, 1982, 18565

Reduction of tins Berzelius lMetallhutten=Ges. M«B.He Fre 714,588, Mar,
31, 1951 ©Sn contained in ores or the like, with or without a content of &n and
other metals is reduwed by heating the ore mixed with a solid reducing agent and
a flux such as borax, in a muffle or eless furnace without melting the charge.
The Sn remaining in the ocharge is brought to a reguline or gramular metallic
by distn. Cf. C. As 25, 2678,

17. Vol. 26, 1932, 1566

Treating tin-bearing materials. BEdgar A+ Ashoreft. U. 3. 1,843,080,
Jan, 26 Matgrial such as an ore concentrate, slag or residue is heated to
about with NHgCl to produce iy and volatile metallie chlorides, the
heated material is lixiviated with water and the sol., salts are extd,, and
metals are pptd. from these sol. salts by use of the receovered WHg. Of, C. As

25, 6384,

18, Vol., 25, 1931, 1481

Tin. Soe. D'Eleotrochimie, D'Electrometallurgie et Des Acieries Elec~
triques D'Ugine. Fre 602,640, June 22, 1929. In extgs Sn from its ores, alloys
or slags, an suxiliary element ocontg. & proportion of Si which allows the formation
of an Fe silicide umattached by IC1 or by an acid soln. of SnCly, is added to

19, Vol. 26, 1931, 3503

Cagsiterite analysis by v new method of attach. Setsurc Temaru and
‘Noboru Andos Ze amal. Chems 84, 89=08 (1081).==If cassiterite is mixed with
Ca0 and wood charcoal in the ratios 1 5n02:7 Ca0s0.2 C and heated to for
an hr. in an indifferent atm. (obtained by covering the mixt. with Ca0), the
insol. Sn02 is converted to Cagimlly , which is decomposed éasily by HCl, The
Ca0 cover should be at least 0,016 mme thick. The assumption is made that the
0z is first reduced to Sn0 whidh reacts with Ca0 and is evemtually oxidized
back again to staxmate. The reason why a similar decompn. is difficult to
accomplish with KOH is tmoed to a protective film of stammate fomed around
the particles of native SnOg.

20, Vol. 81, 1087, 1735°

Colloidal ¢in ore deposits. Robert Hersemberg. Hoon. Gecl. 31, 761-6

(19368) y==Pegmatitic, pnoumatolytic and high=temp. hydrothermal processes cannot
entirely ascount for the Mot that cassiterite was formed even later than lkeolin,
alunite, and siderite, that it is in many places very fine-=grained and that it was

ted as colloform wood~tin in some Dolivian Sn deposits. Expts. show that a
gel of colloidal stannic moid is fomed by oxidation of sulfostamnate sols and that
in a few days minute orytals of Sn02 develop in the gele It is believed that the
deposits were formed by rising alke sulfostamnate solns. encountering %
oxidizing atm. waters, causing the formation of colloidal stamnic acid, from
ocassiterite forms as erystals of various sizes, crusts, stalactites and wood tin.



%z o

)

; 81s Vol. 350, 1936, 2135 ,

Tests for motal ions, making uge of dyes. Eomouorm%am
He Jo Longe Jo Chems BEducation 13, 82=3 (1086).==If 2 drops of a satd. so
fluorescein in d11d. MeOH is added to e ;

if
+
%.
E
&
:

ppt. is also formed. If a
soln. oontg. Sn++and the soln. is treated with NaOH dropwise, the color of the
neutralized soln, becomes bright pink.

22, Vel. 30, 1936, 3741°

wmwtmufu:ewt;mu mmm-;m-

dimercaptobenzenes. specifio reagent for + Robert Ee De Clarke. Analyst
61, 242=5 (1936).==is reagents ¢-methyl=1,2~dimercaptobenzene and 4-ohloro-1,2-
dimerecaptobensene were used. About 02 ge of solid was dissolved in 100 ml. of

NaOH solne The solns. of the reagents are » the white
disulfide being pptdes they should, therefore ] ! : addn. of
& fow drops reagent soln. to an acid seoln, (Up to 1574 HC e 8n, &
pink or red color is produced when only 1 part of Sn is present parts of
soln. Th'ulerun!qnm;tmm.\d Snttand forms slowly with aa+*++1,
Addne of a trace of thioglycollic acid causes the rapid reduction of Sm+++7*
and formation of the co

mmmmuwg(nnu.ngpu
lack) and Pb (bright yellow), but when

in which SnSp is usually dRffioul
colorimetrie detn. of Sn. drop of thioglycollic acid to the acid
and dils wumbil the conon. is 145 ¢0 6 pepems Compare with the color obtained
with a known quantity of Sne

i

.

F 23s Veol. N. 1”‘, 1686

Determination of tin in minerals and in metallurgical residues by means
of Oel normal potassium bromates Leopold Deutsch. Amn. chime anal. appl 18,
m(m.~mm.snmnmuuumuum.mmuwxw
m; ‘ be dissolved by heating with Hp80; and NapS04e After

ing with § ge of ferrun reduotum it is r to £il and use an
aliquot for the Sn detn. The Sn is reduced to metal adding approx. 1 g. of
Al and the Sn is then digsolved in 60 mls of coned. HC1 by heating. After the
reduction the soln. is cooled out of contact with air, by allowing NalCOSs
soln. to flow into the flask as necessary. The ocold soln. is titrated with
KBr0g in a soln. contge ZnCly, ZnI; and starch as indicators In alloy amalysis,
the Sn and 5b are titrated together in the above mammer after the Sb has been
dotds by itself with KBrOg in the usual mammers

24, Vol. 29, 1985, 79°
New Method for detecting sulfurous acid and its salts and tin. Hans

Freytag. DBer. 67B, 1477=80 (1954).-~A green dine reagent paper
mmm;nu :'aunuufl of S0g in 28, parts of gas. By bumn=
ing § oompds. such as 2=naphthyl: ¢ acid, H acid, Fe sulfide, oto.,

in eir, 50z can be deteocted in the resulting gas. mMmCl2 gives the same
reaction as 30g.
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&l Vol. 29, 19“. maz

s of ocassiterite ores. F. Ay Fer'yanchich. Zavodskaya lab. 3,
§81~3 (1934).»=Roast a sample or ore (oontgs 0e25 g« Sn) to oxidize sulfide,
digest with hot HC1 to dissolve Feg03 and boil with HNOg wntil all tungstates
are dissolved. Dil., filter and wash with water and dil. OHe Fuse the residue
contge with + 8 and exts the melt with water. tor, add HOAc to the
NagSnSg soln, to ppt. filter, ignite the residue th XOH
at about 300 « Ext, with water, make slightly acid and reduce with
sn Ttsoln, add 1 .th:ﬁbmch.dm.ﬁmnuﬂmm\
Mrdmounfm Titrate Iz equiv. to the emmess bromate with NagSgls
soln.
26. Vol. 81, 1937, 7792°

:
g
g

dets Sn by titrating the soln, with I
lore satisfactory results are :
boiling it with Fb foil for 1 hr. (2860 ec

and titrating with 0.1 N I in a C0p atms Amalogous results are
desompge. the lst residue with 6~8 g. NaOH in the presence of 0.6=048 ge Nao

27, Vole 51, 1087, 6500°

Oosocurrence of tin in micas. S. A+ Borovik. Compte rend. acad. sols UsRe
SeSe 14, 349 (1957). (in English).==lomogenous mica laminae contg. Sn were
investigated chemically and spectroscopically to dete whether the Sn enters the
erystal lattice. The results indicate that it doess The amts. of Sn are too

" gmall to dets by x~ray amalysis.

28, TVol. 31, 1937, 4240°
tion of cassiterite by zine dust in the presence of hydrochlorie
acld at high and low temperatwrese Ve Ae Podgorbunskdi. J. Applied Chems
(UsSeSeRe) 9, 2138=44 (q French 2144) (1938)==Zn dust reduces casserite
itatively at 700=60" in 12«5 min. A complete reduction is possible at
in 20 mins or more.



Standard Methods of Chemical Analysis, ppe 419-21.
e {
T

| He As Baker’ and B 5 Clari®
8n, ate wbe 118473 spe gre 6+56; meps 252°5 beps 2276% oxides SnOz and Sn0.

" DETECTION
Tin is together with arsenie, antimony, gold and platinum, frem
the sulphide preoipitate of the metals of the sesond group, by the action
of azmonium sulphides (Normal ammomium sulphide does not readily dissolve

the sulphides of tin). If the ammonium sulphide solution is acidulated with hydro=
chloric acid and the acid solution reduced with iron, antimeny, arsenie, platimm
and gold are precipitated in the metallic form. The presemce of tinm, which is
present as stammous chloride, is indicated by the reducing action of the solution
on mercurie ohloride, a white precipitate of HgCl or a gray precipitate of Hg
being thrown downe

Reduce the hydrochlorie acid solution of the sample by means of a small
piece of iron wire. Treat with an excess of cold potassium hydroxide. Filter
if the solutiom is not clear. Add an ammoniacal solution of silver nitrate.
(One part 116 parts WigOHs) 4 brown precipitate of metallic silver indicates
the presence of tin. Antimony, arsenisc, platimm and gold are precipitated by the

iron, while all of the heavy metals remaining, except lead, tin, alumimum, chremiwm,
and zine, are removed by the treatment with potassium hydrates

Welch and Weber® recarmend the following method for detection of tin

Add 10 oce comcentrated hydrochi#dric acid to the superfieially dried preeipitated
sulphides from the ammonium sulphide separation. Filter off arsenio which does.
not decompose. Dilute filtrate to 70 cos volume. Saturated with HpS. Ndat to
expel excess HpS. Add b cce of hydrogen peroxide and heat wntil preoipitate is
redigsolved. Add 6 %o 10 grams of exalic acid and pass HpS into the hot solution.
- Antimony separates as & red sulphides. PMlter. Filtrate contains the tin. Reduce

with test lead and add mercurie chloride. White or grayish precipitate indicates
-presence of tin.

ESTIMATION
The estluation of tin is required in commection with the analysis of tin
ores, dross, ashes, dust, tin plate, alloys such as solder, camned foods, and
general analysis.
OPENING UP TIN ORES
As the oxides of tin are not readily soluble in acids the tin can be most

easily removed by assay. Ores, slags, dross, and ashes are first subjected to the
assay process. The button obteined is them amalyzed either volumetrically or

Ionief Chemist, American Can Company.
2psrst Assistant Chemist, ‘merican Can Company.

SJours ime Chen. Soc. 58, 5, 1011, 1916,

T E——————— —— B Yoo e | PSPPI~
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. gravimetrically by one of the methods given below. Having the weight of the button
*:&imp-romummn. the per cent ctﬁn%ptho sample as received can be
L] ted. .

There are two general iamouun of assaying, namely, the Cyanide Process
and the Carbonate of Soda Process. ‘

THE CYANIDE PROCESS

The theory of this method is that the oxides are reduced to the metal by
the action of potassium cyanide, the reaction being represented as follows:

m#m L amu

Potassium cyanide reduces other metals alsc so that the button obteined is
not pure.

Procedures Take 100 grams of the sample which has been dried and finely
powdered. (For camplete analysis the moisture should be detemmined in the usual
way)s Mix thoroughly with four times its weight of powdered potassium cyanide.
Place about 1 ine of potassium cyanide in the bottom of a number H (height 5-7/8
ins., diameter 3*5% ins.) Batterséa olay crucible. Place the mixture of sample
and cyanide on top of the cyanide in the crucible and cover with emough more
cyanide to fill the orucible to within 1 in. of the top.

Place the crueible in the assay furnace and heat slowly umtil it has been
thoroughly warmed and the cyanide begins to melt. Then increase the heat 1
gradually to a pure white, taking care that the cyanide does not boil over.

Grasp the crucible with the tongs and tap it gently on the hearth to assist in
settling the metal. Continue the heating until all of the organie matter has dis-
appeared, adding more eyanide from time to time if necessary. Near the end of the
process the molten mass becomes clear and transparent and finally pasty and
tronslucent. When this last condition appears, remove the orucible from the

_ furnace and allow 1t to cool slowly at the temperature of the room.

When oo0ol, break the crucible and slag away from the button. The appear=
ance of the button and the slag immediately surrounding it indicates whether or
not the process has been properly manipulated. The button itself should be firm
and compact and the slag around it should be white or greemish in color. If the
button is spongy or if the slag has a dirty blaeck coler, assay should be dis~
carded and a new determmination made, using a fresh sample.

Weight of Button s per cent Metal in Semple.

Neight of Metal x per cent 8 . ,er sent Gn in the Semple
100
NOTE. This process should be carried on under a hood in a segregated
room, and every precaution should be taken to avoid breathing the poisonous
fumes of potassium cyanide.

lLtmgo advises that the cyanide should not be allowed to boil. He uses a
small sample (10 grams). "Technical Methods of Chemical Analysis® 1, Part 1, p.
266. It is our experience that satisfactody results are not obtained unless the
extreme heat of the furnace is used.

2300 also Mellor, ". Treatise on Chemioal Analysis,™ pe 270, 1013,

e . I T T TSN law,



THE SODIUM CARBONATE METHOD

/ The semple 1s fused with equal parts of sodiwr carbomate and sulphur.’
" The fusion is them dissolved in waters The tin goes into solution as a thio~
_stannate of sodiume Iron and copper are then separated by the gddition of
sodium mmu,mmm._mngtmmmutsm‘

OTHER METHODS OF OPENING TIN ORES

o+

4

f it The sample of ore is used with ten times
its welgh {um hydrate. 1he process is carried out in an iron crucible
end then to ntokel. The fused mass is dissolved in water and the
tin detormined in the usual wayeS

igniting in a percelain tube in & current of hydrogen. The reduced metal is
then dissolved in hydioohloric acid and the tin estimated by a standard methods

_ xide. J.MMMC.MMJM‘Wom,
slags, etce, DY i sodium peroxide in a nickel orucible. They dissolve
the fused mags in hot water and aeldify with hydrechloric acid. The sample is .
then ready the necessary separations. ;

-

1 Vory finely divided carbon is sometimes preferreds Air must not be allowed
to emtor the orusible. Else deocamposition is mot camplete. Mellor, "A Treatise en
Chemical Analysis®, 1913, pe 270. If carbon is used instead of sulphur the process
beoomes one of reduction to the metal and is earried out in the assay fumace. The
detalls of operation are similar to the cyanide process. The metal as &
button in the bobtom of the erucible. The button conteins other meotals with the ¢in
and must be amalysed further for exact percentagos. ‘

2 yellor objects to the method as being tedious and dirtye
8 low, "Tecimleal Methods of Ore ‘nalysis,” 5d Dditions, ppe 208-213, 1908+

4 Ingineering and Mining Jourmal, 81, 1177, 1906.
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CHAPTER I
A Burvey of
The Occurrences of Tin :

INTRODUCTION
T UCT

A field study of sny ares, with the purpose of determining the presence (1)
or possible presence of any metul, presupposes a background survey of the
available literature concerning thet metal,

An snalytical study also under certain conditions requires am exhaustive

sesrch of past techniques and procedures, before & choice can be made &mong

them.

g s
An extremely condensed summary of the bibliographic and analytical

précedures made is presented here for purposes of completion.
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The Juniper ﬁidge area discussed in tbia'ropbit is about one sguare

mile, lying south of the east-west central Oragon higkuny (No. 54) at a

point 96 miles from the town of Bend and 34 miles from Burns, It 15 crossed .

by the meridian of longitude 119° and the parallel of latitude 43° 31' 15N,
It comprises the 8% of BSeec, 36, !; 238+, Re 253.; an@ the N of Sec. 1,
Te 248., R, 25 E.¥, M,

The area lies on the northeast corner of the U,S., Geological Survey,
Bquaw Butte Fanch fheet, towards the topographic east end of Juniper Ridge.
Belief end Drainsge

The ares is traversed from southwest to nortﬁeaaqvby an intermittent
ereek, which has cut a steep—walied, and in placés precipitous, canyon from
50 to 200 feet deep into a series of benches which drop down by steps from

4 : -
an elevation of 5000 feet at the southwest cormer of the area to 4500 feet
;t the highway. Another dry guleh runs northwesterly through the norﬁh-
east quarter of the area, and neerly joins the main creek before turning
north for 1500 feet where creeks both debouch (1500 feet apart) upon the
aqrtﬁ sloping alluvial piedmont, along which runs the highway. Another

east trending gulch drains the southeastern guarter of the area,

(2



(2)

¥

Ciimate | ARET N RS

.

The climate of this area is semi-arid, with an avérage annual precipi-
tation of less than 10 inches., The summers are hot and.dry and the winters
celds The gtreams aio intermittent, and no springs are présont.

HISTORY

x:n Tin is thought to have been used since very early times, and 1n‘probably (5)
';:htioned by H;roditn; and Homer although trannlatign‘nay have been in error,
Bome authors ever thet it was u#ed in Egypt and China ag early as 1600 B.C.
- The Phoenicians ca?riod on an extensive tin tr#de, ae early as 1000 B.C.{

between the "Cassiterides Islands® generelly thought to be The Eritish

 (wellor, 27: 276, Fewns, 05)
Isles and Mediterranean porte. g

In the thirteenth century, much of the v9¥lg's gupply of tin came
from Cornwall, but tin was also digﬁovored &t about that time in fexony and
Bohemia; and a nnnber'of 16th century writpr; mention East Indien dépoaita
which‘ngy huve been a source of metal as early as tﬁe eighth century.

MINERALOGY
There are only two minerals, cassiterite and stannite, which have been

(&

mined for tin on & commercial scale. Of these, the mineral cassiterite




N
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e
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Acgording to Dana

of their chemical mareup are:

canfieldite  4Agp8.6m8p

(3)

(Dana, 22: 676)

other minerals which contain tin as a part

-~

#

 stokesite HaoCeSnEi40y9

nielmite Y,Fe,ln,Cs,8tanno-niobate

teallite PBSnSz
frandkaitg Pb58n3FoSb2814 nordonhkioldigggiﬂ;&n()03)2
cylincrite Pbgfn PeSbpBi}  hulsite 12(Fe,Mg)0.2Fez03.18007. 38303,
é P : 2Hﬂ :
27

Mellor also reports the followings 5 g2 5

cuprocassiterite

plumbostanite

4 SnogCugSn(6H)¢

SnpSboPby (Fe,8n) o811

He also lists tin as occurring in smell quantities as an accesgory congstituent

in a number of other minerals:
columblte
plunbocolumbite
tantalite
yttrotantalite
ixiolite
ilmenite

ferroilmenite

rutile

aeschinite - phonolite
cyrtolite miecrolite
g :
fredficite olivine
pokyvcrase pyrophillite 3
_
eucrasite kaolin Y
e
sipylite A\
o eryolite %
ferberite
mica

tapiolite lepidolite



ilnanoruﬁilo ' ' tritomite P manganoepidote
euclase 5 ‘ _. : hjelmite ! y py;olusito
fergusonite tyrite . . .pyrite
samarskite ' malacone fahlers
monazite zircon gperrylite
del;renzito scheelite . ‘ incblende
riaorita hatscpettolito‘ thalenite
téurnaline

GEOLOGIC OCCURRENCE
Although tin is so uncommon that it is not listed as among the (7)
26 most abundant elements present in the igneous rocks of the earth's

(Clarke, .24129) :
erustilarke, and the amount has been estimeted to be in the ©T7Cer

(Mellor, 27:280) ‘
of .000006% in acid igneous rocks the percentage is

S ‘ (Fries, 421283)
sometimes as high as ,001% :

The extensive literature regarding the occurrence of tin is
susmarized by Hess and Graton (05), Mellor 27:284), Jomes (25)

and Fawns (05), while a complete bibliography is givep by Hess

& Hess (12)




(5)

Tin doposits are widely scattered on all the continents; but 85% of
P
all the world‘i“production comes from two areas: the deposits at Malay,
8iam and China, and the Bolivien deposits (Mellor, 27:280).

About 70% of the world's production is derived from alluvial placers,

mainly from the Malay Peninsula, the islands of Banca and Billiton near

®

Sumatra, and from Nigeria and China (Lindgren, 28:277). Minor amounts are mined

in New South Wales, Victoria, and Tasmania. Small amounts of stream tin
occur in Alaska (Knopf, 08; Johnson, 10; Harringtonm, 19; Chapin, 19:

Fearing, 20; Steidtmann & Cathcart, 22: Waters, 34), in the Black Hills of

South Dakota (Hess, 09; Darton & Paige, 25), in North and South Carolina (St.

e

Clair, 35; Haney, 28) and in Mixico (Sampson, 27).
The source rock of tin (cassiterite) is either granitoid roecks,
.pegnatites, or quartz veins. Tin-bearing veins are generally considered
4

(Ferguson & Batemen, 12; Singewald, 12) to have a close genetic connection
with the acidic granites, and to have been emplaced soon after the cooling
of the major part of the granite, under "pneumatolytic® conditions

(Lindgren, 28:734-5). It is found near the contracts of granitee, in

part in fissures, in Finland, Saxony, Tuscany, Devonshire (lindgrenm, 28:817),



£

and on the Sward.Ponir‘xﬂaula,'_ Alaska (Knopf, 68; gurrington, 19; Steidt-
mann & cathnart, 22). It de ;uochtod vi.th 'y iargd number of contract
metamorphic and lime-silicate minererals and sulphides, although tourme-
line is more abundant.

Pegmatite dikes bearing tin Mﬁ' been mined in tt;s United States in
South Carolina near Gaffney (Haney, 28), the Black Hills (Smith & Page, 41),

. '
and in Virginia (erguson, 18).

The largest production of "hard rock™ tin has been from the hlgh-}
tenpératuro or Wthumﬂ veins, which hn;re & definite mineral association
of such minerals as molybdenite, arsenopyrite, wolframite, bismuth, and
bismuthinite, with much lcu‘ ébundant Mito, pyrrhotite, chalcopyrite,
galena, and sphalerite, Quartz is the ehiof gangue mineral, accompanied by
l;pldolitc, fluorite, topaz, tourmaline, aximite, and apatite (Lindgren,

) : ,
28:1725). Mines in this type of vein include those of Cornwall, Bolivia,
Japan, New South Wales, Tasmania, Saxony, and in North America, Nova
Scotia (lleu’éivoy, 33; Davidson, 33), Manitoba (DeLuvy, 20; ¥right, 32),

and British Columbia,

Some tin occurs in mesothermal replacement veins associated with

silver, = The Bolivian veins are the best ®Xa8mples of this type.




‘

‘Cassiterite occure in a gangue of'qnurt: with pyrite, arsenopyrite,
. ‘ : /'
sphalerite, chaiéopyrito, stannite, tetrahedrite, andorite, ruby, silver,

and jamesonite (Lindgren, 28:657), Tin silver veins also occur in British

Columbia (Gunning, 31).

The tin deposits of the western United States, although not of great
economic importance, would come in for special notice. There are a number
of occurro;coa in California (Pabst, 38:123), some of which have been
mined, as'in Riverside County (Fairbanks, 97; Dudley, 35; Sampson 35).

Tin also is kmown %o occur in Plumas and Trinity Counties (Hamks, 84 410),
in San Diego County (Penfield & Ford, 16; Schaller, 16), uQci in Siskiyou
County (Pabst, 38:123). Tin occurs in Idaho (Livingston, 19), near
Spokane, Weshington (Anderson, 28; Fernquist, 35), end in Nevada and

New Mexico. The Nevada and lcw‘ii;ico‘eusait.rito deposits are of special
interest, because the veins occur im Tertiary rhyoclites, as at Majuba Hill,
Pershing County, Nevada (Smith & Gianella, 42) where they appear in
altered tourmalinized and sericitized plug or rhyolite porphyry breccia.

In the Black Bangi of Catron and S8ierra Counties, New Mexico, the tin-

bearing stringers occur in fractured and altargd gzonesg of wmid-Tertiary

rhyolites, which
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hawe a fan-shaped cross-section of the primary flow banding, suggesting the
e;trnuivo vents (Hill, 20; Neething, 21; Fries, 40). [The cassiterite in north-
ern Lander county:muevadn. oaon;; in veinlets in Miocene rhyolites, as "incrust-
ations deposited in fumarolic vents along fissures formed by differential con-
traction during the cooling of the lavas" (Fries, 42:279; Knopf, léa, 166). It
should be especially noted that in all these occurrences of tin in rhyolite, the

cassiterite occurs in veins or veinlets in rock which has been hydrothermally

altered, and that the fresh rook'hAl only a normal minute trace (.001%4) of tin
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Qualitativo Chemical Analysis (11)

A survey of the analytical procedures used for the detection of tin disclosed
a large number of possible procedures which were weighed one against the other

to determine which was most likely to yield coneclusive rouult-&?honwna.&ﬂut&hwth.m

4

?IB"?*!&“‘OMB.“Q!‘&’I.Gox

In this invoatisation, Juniper Ridge rock samples were to be analyzed for

A A AL
L A0 s ¥ "

the presence or absence of tin or“tnyJo its eonpnunﬂu. The analytical proced-
ure or procedures used must detect the presence of tin when it is associated with

the other constituents of the sample. On the other hand each analytical procedure

/

must not yield a positive test for tin due to the interfering influence of other
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con’atituents in t‘he eample, even though tin or its compounds are not present in

£

the sample. (/mﬂmmummn«hmh 'M“tﬁ*tst_f"ror“ttn 1is specifie.
Fifteen different reagents or tests were chosen rér this investigation.

These reagents were used to test samples of Juniper Ridge rock to jhich tin had

been added in the form of metallic tin or as compounds of tin. Four tests were

shosen as being speaific for tin when present in Juniper Ridge rock; tﬁat is,

none of the constituents in Juniper Ridge rock interfered with the positive

reaction for tin of any of these reagents. Further investigation showed that

non§ of these reagente gave a positive reaction for tin when used with samples

tin
of Juniper Ridge rock to which/or compounds of tin had not been added.

L

Quantitative Chemical Analysis : (2)

One fire assay method and tqo;\iygt,-’-chuiubuthod. were investigated, by
using standard samples of mnipu: Ridge rock to which metalliec tin or compounds
of tin had been added. mp reason for this investigation was to determine the
ability of these methods to determine quantitatively the amount of tin added to

the standard samples.

Spectrographic Anagli'l A (13)

A number of different methods of spectral excitation were used with standard

samples of Juniper ridge rock to which metalliec tin or compounds of tin had been

added, to determine the lowest concentration of tin which could be detected by all
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4 ‘ /spectrochemical
of the spectrographic methods investigated. Quantitative .

F ) : g\we
analyses were made to determine the concentration of tfn in the samples of

.

Juniper Ridge rock submitted for analysis.
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4 CHAPTER II
BEOLOCIC INVESTIGATION OF A PORTION OF IQﬂIPER‘RIDG! '
e ko (18)
Tarly in July of 1941, the author was requested to meke a turv-yvof the
geologie features of a portion of Junipof Ridge, a#d to collect eamples of
roek from this crea for study. Due to limited ti-é available, it ues a@yinablo.
that, for purpoa;l of the 1nv;501¢ntion, a detailed study and mapping of the
area around th; camp* was preferable $o a less intensive study of a larger area
‘oomposod of roﬁkl apparently identical to those in the more restricted area.
On July 10th and 11th, a primary trisngulation control network was estabe
lished, and the qajor portion of ome square mile was topographically mapped,
the map overlapping tyn northeast oorn;r of the U.8,G.8. Squaw Butte Ranch
skcot. A portion of the geology was plotted and samples were taken at that
tinn.?%irgotobcr 22-and~2% the area was revisited, further samples tnken, and
¢
the geologie field work was completed.
& LITERATORE (16)

Panded rhyolitic lavae and perlitic obsidians are well-known in eastern

*The term "eamp" as used in this report designates the location of the bunk

houses, . the furnace house and bag house, on the south side of the oreek, near

the center of the south line of see. 36, T. 238., R. 25 E.W.M.
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Oregon. Although the geologie literature is not abundant, most of the areas
t!;at have been ngppod contain one or more units with rc/:_cks gimilar to those
b he Peniper RUARS: s30%, i

The Glass Buttes, only 15 miles west of Juniper Ridge contain a rock seq-
.vence of perlite, obsidian, vitrophyre, dascite, andesite and basalt whose char-
scteristics are very close to those of Jumiper Ridge even to the pumice cape
of the flewi. (¥aters, 27) The rhyolite series here is probably correlative
with the Shoﬁs Mountain lavas of Wiocene age.

Areal mpping of the Harmey Dasin to the east (Piper, 39) comes within
twenty miles of Juhipor Ridge. The Palomina But_toa, just south of the high-
way fifteen milgs west of Purns, are composed of extrusives that:

", ...are inflated throughout snd even pumicesous at some apotl;,
end commonly dirselose conspicuous flow banding. Their metrix
is largely siliceous glass (index of refraction less than 1.54)
; ‘

in whieh perlitic cracks and shards sre common, The common
feld spar ranges rren oligoclase to scidic andesine, but come
orthoclase (?) ig present. Hornhlona.c hes been sbundent as &
primary mineral dut is largely sltered to blotite. A few small

erystals of spatite are present, but no other accessory minersls

were recognized in the thin section. The rock of the Palomina




1 Puttes has been aseribed provisionally to the oldar siliceous

extrusives, ’”

.

"Where the older siliceous extrusives and the Steens basalt
are in contact they are separated by an nnconfofnity that has
strong relief and involves éonuidorablo erosion and local angu-
lar discordance, The angular discordance is disclosed in the
northern part of the Crowcamp Hills, in the eastern part of
‘Riddle Mountain, and in the area east of Malheur Cap. In the
last-named area the older siliceous extrusives are crumpled and

‘ traotnrod."horonl the Stoens basalt lies nearly flat, is fault-

ed in = rsther simple pattern, and is not crumpled.” (Piper, 39:52)

Other rocks of later age in the Harney Basin are similar to some of the

spherulitie phases of the Juniper Ridge felsites,
"In the northern pnrt‘ot the area, the lower part of th;
Danforth formation comprises thick extrusive sheets and masses
of reddish gray rhyolite. At some places ites members are con-
spicuous owing to an‘abundnncn of evenly distributed spheru-
lites and lithophysae ("stone bubbles") that are lined with

opaline silica. These opelnings are usually discontinuous

and do not impart perviousness to the rock.....
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4 vIn the Sagehen Hills, west and southwest of Burns, the
rhyolite that haa‘bocn'olansirtoQ a8 the lower, part of the
Danforth formation inclu;ei considerable black glass, is mass-
‘fve, and is jointed so closely thet its initial layers camnot
be readily discriminated. Certain spherulitic facies in that
locality may belong wigh the older siliceous extrusive rocks
{p. 51), whieh they resemble closely in petrographiec charac-
ttr."\ (Piper, 39:46-47).

In the Baker Guadrsngle further to the norﬁhaast (Gilluly, 37: 50=53),
there are, nndorlying Columbin River basalt, porphyritie flow—bandod'aﬁd-
esites and rhyolites which are associated uifh light gray pumiceous appear-
‘1;¢'tlov breccias. On the OUyhnf river (Bryan, 20:44) there is = red to
b..lack flow-bended porphyritic rhyolite, witnout quartz phenocrusts, whiech
underlies the Miocene Owyhee basalt. Further ¥0 the south in the Steens

. . :
¥ountain aree (Fuller, 31:60) there a;o gpherulites and platy rhyoclites under-
lying the Steens Basalt which, since they show no quartz, are clagsified as
rhyolite on the basis of their chemical composition. In the extreme south~
castern corner of the state (Yates 42:324) Miocene lavas range from obsid-

tans to porphyritic rhyolites, and in general exhibit well developed flow

banding.
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-
Four distinct roek-types were distinguished in the field, three of them

.

closely related in age. A adnigtivo order of anporpoiltion was established

(a larger area of mapping would be necessary to finally determine age rela-

tionship) as follows:

(D)

(0)

(B)

(1)

Slightly vesicular platy gray olivine basalt flow.,
mjmwhmnt__________

Red porphyritic pumiceous obsidian, as dikes or lenses,

and pale gray porphyritic pumiceous obsidian, mostly

occurring as floas,

Black (and some red banded) porphyritic and periitie

- obsidian, with lithophysae often sbundant, oseurring

in lenses within the feisite (4).

Finely banded platy or massive red and gray porphyrit;c
felsite. u?psivq phase usually contsains nunoronﬁ lithe
ophysae, banded plagy phese often contorted and folded.

Surrounds and ~resdes into(B).

Distribution of rocks: ’ (18)

¥Within the area studied, the most widely distributed rock type is the platy

felsite (A) which, with the massive ph=se, forms all the "rim rock® with the
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ax?option of bausalt (E) in the northsnst corner of the area. Lenses 01; porl-
1t;o obsidian (B},ggour volow the mezsive felsite glirf; at sevaral pleees
east and southeast of the cnp (eee plate I), in the eiuk bed both just west
of camp and up the ridge for several hundred feet to thé wost, and in the
ereek bed and e=et of the creek 3500 feet to the southwest of the camp. It
also occnrs.on the flat-topped erosion eurfaéo of the main block 2500 feet
south of the camp and 2500 feet south-southwest of cemp. The slze of the
perlite lenses in this srea is from a few tene of feet to nearly a thousand
feet in lensth, and from a few inchee to several tens of feet in thickneess,
Red pumiceous-obsidian (C) wae observed in four loealities on the level bench-
surface of the main bldck. where it appears in narrow vertical (northrestaerly-
.strikinc) dikes or lemses. The grey pumicecus-obsidian occurs as float covér-
ing most of the flat-topped portions of the/main block as well as portions
of other blooké. Tt was found in plesce in only omne cut north of the fence-
line mear the end of the upper road.
Petrography: (19)
In the hand specimen, the flow banded phase of the porphyritiec felsite

(A) is mede up of parallel layers of glassy black and less glaesy pinkich

meterial aversaging less than 1 mm. in thickness, but varying from & meximum
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thfkknell of 3 . down to thicknesses only messursble under the microscope.
The black hands‘yogthsr on ths-surfaca to a dafker'rodf}olor than that of the
pink bands, whieh do not change color upon weathering. FEuhedral to subhedral
feldspar phenocrysts up to 2 mm. in diameter make up abéut 54 of the roqk.
They appesar almost exclusively within the black bands, which swell to lap
around them. The massive phaese of the felsite appeare to have 2 composition
similar to that of the reddish bands, but it is usually characterized by the
presence of frequently hollow pink-eolored lithophysae which grade in size up
to 3 cm. in diemeter, and sometimes meke up as much as 30% of tho'rock.

Under the microscope the banded porphyritic felsite is seen to contain
a8 phenocrysts about 51 subhedral andesine-oligoclase (AbGSAnZS) from 0.2 %0 1.0
mn. long, and ebout 1% anhedral magnetite grains. The autaxit1§ (Kemp & Grout,
40:62) groundmaes consists of 901 imtorgrown miero-spherulites probsbly com-
posed of orthoclase (and possibly quartz), averaging 005 mm. diameter (Tyrrell,
29:99). Elongated cavity fillings parallel to the banding sre filled in by
deuteric grovwth of the sphcrﬁllton lining the cavities and the centers of the
cavities are filled with a nearly eclear isotropic material, probably hyaline

opal., BExtremely minute longulites, probably of iron ores (3 - 5%) are seat-

tored throughout the groundmass parallel to the flow banding.
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4 In the hand specimen the black perlitic obsidian (B) appears to contain (20)

#

about 54 phonocryats.or w§1to subhedral feldspar. The surfaces of the well-
developed porlitiéw;rnctnro- hav; a brilliant blac; to pale gray gloss, depend-
 ing upon the thiotneul of the individual shells of the "perls". Lithophysal
phases contain up to 891 of globular and irregularly shaped pink material, which
has a radiating fibrous tﬁxturo and open cavities in their csntofa (Tyrrell,
29:95). The boundaries of this material are usually sharp but sometimes grade
into the glas;.

Under the microscope the phenOerysts make up about 8f. About 41 1is re-
sorbed andcsinonoligoclaao fron .6 to 1 mm. in size. Darker cloudy arces of
glass often occur around the resorbed feldspar phenocrysts. There is 24 sub-
"hedral augite, .5mm. or less in fizo, 1 hypersthene, and l$ iron ores up %o
.i ma. in size. The groundmaes is perlitic glass, dusted with 5 - 101 of finme
opaque needles, which are from 5 to 10 mumu (.005 - .0l mm.) long and from

‘
1 to .5 muma (.0001 - .0005 mm.), thick. These are probably mtxaq; since
grinding the rock yields 5 - 10% magnetic dust. The order of erystallization
is magnetite - pyroxene - feldspar - megnetite (?) longulites - glass.
The pale gray pumice-obsidian appears in hand specimen %o have only about (2}9

5% porosity, but the tubules =nd directive texture in the glass is well defined

in the hend specimen, and vitreous lustre is not universally apparent. There

0. ———



~arefa few xenoliths of basie rock up to 2 in. aeross, presumsbly torn from the
i 1 '

walls of intruded rock. The specific gravity of a lump is only slizhtly less

aeind

.

than thatlof ad joining rocks.  White feldspar phonouryita averaging 1 - 2 mm,
long, make up about 5% of the rock.. A few minute blaek-c:yatals of iron ores
are also apparént.

Under the microscope the gray pumice is seen to be composed of about 51
aubhqdral andesine-oligoclase (Ab65An55) phenocrysts (.3 - 2 mm,) in a vitro;
phyrie (Knﬁp ; Grout, 40:110) groundmass composed 75% of oriented tnSulos of
clear glass with an index of 1.505 (704 810, 552); 151 oligoslase-andesine
mierolites; and abéut 5% fine accessory iron ore grains.

In the hand specimen the red porphyritic obsidian contains large (up to
5 mm, long)”orientod plates of yh}to feldspar, whieh mske up aboﬁt 54 of the
r;ck, in & groundmsss composed of approximately even parte of dark red uneve
enly fractured glase snd paler uliﬁhtly pumiceous material.

Under the microscope the red pumiceous obeidian is somewhat porphyritiec,

the phenoerysts being composed of 5% euhedral to subhedral and broken sndesine-

oligoclase (.3 - .8 mm. diameter); and 1% euhedral strongly pleochroic iron-
riech olivine averaging .3 mm. in diameter. Ths vitrophyrie groundmass is com-

posed of glases which retains a directive pumiceous texture, but the tubular

(22)
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opqping. are largely lacking. About hqlf of the glass is clear and the other
hglr is dark yoliow, probably due %o contained iron gygdo. the latter distrib-
uted in irrogularm;lonsatoa ylgﬁi. strings, and pa;ehgl.

The olivine hasalt (E) is ﬁ dark gray platy and porphyritic leva with an
sphanitic groundmase characterized in the hand specimen by irregular patches
of lighter material orienfod parallel to the platy etructure. Under the micro-
scope the “henocrysts are seen to be composed of 10% subhedral o ‘anhedral and
corroded 1abréaor1;o (2bsoinn,) lathe from .2 to 1.5 mm. long, and sbout 2%
anhedral resorbed asugite from .2 to l.lmm. in d;aaster. There are a few large
 subhedral to snhedrel olivines (over 2 mm. in dismeter) often more or less com-
pletely altered fo iddingsite, and = few grains of sﬁbhedral prismetic hyper-
sthene. The groundmaaa_conailtc of about 601 andesine-oligoclase microlites
with a faltad or felsophyrie texture; 151 interetitial snhedral elinopyroxene
grains; snd 107 iron oree in subhedral ory;talsband in irregular blebs,

4

The three rﬁek—typoc A, B, and C have similar indices for their glass
eph-tituonta‘§i;0 - 1.51) whieh indicate (Ceorge, 24:353) that they have a
'uiliea content between 68 end 72 per cent. The foldspars are similar (aver-
aging AbssAn35) and no quartz wee identified. On a minerelogic basis the rocks

would be called andesitee, on the basis of their chemical composition (judging

(23)

(24)
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fro& the glass ingox) they would be classified as rhyolites. The field term
#

“felsite" (Kemp & Grout, 40:62) is thus retained in ref;rrigg to them in this

.

paper,

lineralization: . | (25)
None of the rock-types deseribed showed secondary elteration other than

slight weathering features, even adjacent to the raulta. Secondsry limonite

is developed very infrequently on tha fractures of the black perlite and there

has been deuteric alteration of the hypersthene and olivine of the basalte,

but otherwise all the rocks are remarkaebly fresh, with no sugrestion of hydro-

thermal mineralization.

Origin of the Rooks: » (26)

The rhyolitic series of platy felsites and Obaidianq in the Juniper Ridge
area were extruded as viscous, gas-charged laves from a number of central or
fissure vents, and spread out as th{ck lteop-aidediflown or flattened domes
(Williams, 32:69,79; 35:282; Tyrrell, 31:31). Thie extremely viscous lave
contained initial patchee and layers differing in compoeition, ges content,
viscoaitf, and degree of aryltaliization of tha.glnas. gc that movement of the
mass drew the irregularities out intc parallel bende and lines, which are char-

acterized by various portions of spherulites, glaes microlites snd stony met-

erial of slightly varying composition (Tyrrell, 29:39). S&imilar banding in
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rhzflitoc at M. Katmai (ronn;r, 26:740) seem to be dus to the streaking out
.of partly and oqn}lotoly tu;od-innlnlionl of more bacl;,lava (andesite), and
is not banmding o;“;ﬁily cry-ta;llzcd nagma or 'oehiior’n'. ‘CQrtnin lenticuler
areas witkin the glasey magma cooled =o rapidly that not only did the chilled
glass have ndpinn to erystallize, but the contraction due to cooling caused
fracturing of the glass around numerous closely spaced centers snd produced
the perlite lenses ( Tyrrell, 29:99).

The banding, the resorption of phenmocrysts, and the apparent difference
in ecomposition between them and the glass suggest thet possibly the original
highly acid magma came up through a coarse grained andesite, gickad up small
portions of it which were largely dissolved, thus changing the composition
of the leva.

Expansion of contained gases with possible exploeive sctivity in slightly
later extrusives of similar composition developed the rumiceous obeidians, of

4
which the red phase due to oxidation of iron content (Fuller, 27) seems, accord-
ing to field relations, to represent an intrusive phase, Thie pumice cap is

similer to that at Glass Buttes (Waters, 27). Basaltic flows followed the

felsites, and are later than the pumice-obsidians.
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Str&cturea:

#

Attitudec of'tya rlow-bqn&ed faleites may vory Frdm hn;lzontal to va;ti.
gal within tens of feet; in n‘fay localities the oontoftion is so intense that
attitudes conld not be nlotted on the scale used. On a'largor scale, however,
plotted mttitudes indic=te 2 number of primary structures. These structures
are not always continuous bayond the fault blocks within which they lie, and
there 18 little correspondence of arial trend hetween fault bloeke, They une
doubtedly reprezent primary intrusive features. In aevegul looalitiea there
are arsas of quaquaverssl outward dips surrounded by ecorresponding sequences
of inward-dipring rosk-types sround the periphery of the structural domes.
These are charscteristic of nlug dome or visecoue intrusion (Williame, 32),

Jointing in the rocks of the area iz moet prominent parallel to the pri-
mary flow-banding, so that the roéka break up into »laty polygons whose thick-
ness depende primerily upon the dcgrau of development of the flow-banding,
Jointing hae also been deéveloped in other irrepularly oriented directions but
to & lesser dearse,

A well-defined system of northwest-southeast trending normal faults div-

ides the ares into blocks with differing elevations, all down-dropped on their

nbrth-aant side (see Plate II), Feults have been mapped on the basis of dis-

placed erosion surfaces, offset or abruptly terminated perlite lenses,

(27)

(28)
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anofpalously broken (rather than contorted) banding in the felsite, and physio-

#

graphie ridge-saddles and adjacent ravines, 1

The main fro;; fault ltriko; N. 80° B., and 1; the only one which does not
trend in the northwest quadrant. Displacemsnt of 50 to 300 feet along this
fault has reeulted in tﬁa development of the north escarpment of Juniper Ridge
whieh more ér-less parellels the highway for several miles. ¥ithin the area
mapped the amount of displacement dies out rapidly on this fault from east to
wast, being ts;xkon up by other members of the system ;hich join 1?;. South of
thiubfault. the warped surface of the northoast bloeck slopes about 49 to the
southwest.

The nortiwest bloek, whose surfece slopes about 2° to the nortiwest, is
- peparated from the northeast block.by a fault ltrikiné N.50°%. with_a din?lace-
Aant of only a few tens of feat. The northwest and southezst blocks, lying
between the northeast and the main blocks, are separated by a a?iinter-tnnlt

4

striking N.80%¢., with a displacement of over 100 foot.

The main block has a nearly horizontal surface, being bounded on the
northeast by a feult which strikes N.50-60%., and becomes a part of the main
north sscarpment of Juniper Ridge to the west of the area. This block, which

is rroa’z,ooo to 2,500 feet wide, is sayaiated from the warped sast and south-

east sloping south bloek by & small displacement along a less well-defined
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fault whieh also strikes N.SO-GO“W.
y 0 |
The uniform northeast trend of the main creek, stfuctural enomelies and
contorted, ecrumpled, and broken ;low planes in tollito;at several loecalities
along the ereek, and the wind-gap botwoo# the two crookﬁ northeast of camp all
sugreet & zone of movement trending N.309E. through the area. Cince it does
not displaca the block-surfaces, it wns'probably of early development, ante-
_dating both the other fault movements and the erveion cycle which modified the

eurfaces of the fsult blocks. It may even have been established contemporan-

eously with the outflow of the lavas,
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