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702 Woodlark Building 
Portland, Oregon 

BRISTOL SILICA COMPANY (silica) Gold Hill area 

Owner: F. I. Bristol, Grants Pass, Oregon 

Location: SEt sec. 30, T. 36 s., R. 3 w., about 5 miles from the town of 
Rogue River. Material is trucked 1½ miles over a good dirt road 

to U.S. Highway 99 and thence 3½ miles to the town of Rogue River. 

The total area is 80 acres; two claims of 20 acres each were located 
in the NE¼ SE¼ sec. 30, the SE¼ SE;f sec. 30 is patented and held by 
lease. 

History:: This deposit was discovered in the late 1930's. It was put into 
production and markets were developed by Mr. Bristol all within 

five years. 

Topography: The deposit lies across the top of the west spur of a ridge be-
tween the left fork of Foots Creek and Galls Creek. The highest 

elevation is about 2700 feet and the lowest about 1800 feet in a distance of 
less than a quarter of a mile. The angle of slope is uniformly 23° towards 
the south. The general contour of the deposit is such that cheap q1.UFrying 
can be conducted progressively from the site which is now open. 

Development: Very little development work has been done on the property -
only that incidental to quarrying an amount sufficient to sup­

ply silica required by the sales department of the company. The deposit has 
not been sampled in detail nor bas its extent been proved by drilling. 

The surface of the exposed quartz is approximately 370,000 square feet, 
which, based on weight of 165 pounds per cubic foot, would be approximately 
30,000 tons per vertical foot of depth. A reasonable estimate of the depth 
of the deposit is 100 feet, thus indicating a reserve of 3,000,000 tons. 

Analyses: The following analyses have been made. 

Analysis No. 1 Anal,ysis No. 2 Analysis No. 

Silica 98.52% 98.24% 98.71% 
Ferric Oxide .54: .37 Fe .54 = .37 Fe .48 
Alumina .10 .12 .27 
Calcium Oxide None None 
Magnesia Trace Trace 
Phosphoric Anhydride .018 = .003 P .018 = .003 P 0.089 
Loss on ignition .80 ,, .96 .41 

3 

Analyses Nos. 1 and 2 are by E. w. Lazell, Ph.D., Portland, Oregon, and 
No. 3 is by Lerch Brothers Incorporated, Hibbing, Minnesota. 

9eology: The deposit is an elongated body of creamy white quartz whose 
exposed surface is roughly one thousand feet in length in a 

north-south direction, and whose width averages about 350 feet. It is flanked 
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BRISTOL SILICA COMP.iiliY (Cont.) 

on its western margin by a body of limestone of undetermined extent, and its 
eastern boundary is a fine-grained dark-colored basic igneous rock which may 
be classified broadly as greenstone. The quartz is microcrystalline, and 
its origin probably is pegmatitic. It has been subjected to later pressure 
and movement which has changed its physical characteristics by partial meta­
morphism. Evidence of shearing action can be noted on many of the cleavage 
and fracture planes. A thin section of the material showed clearly the sharp 
murgine of the crystals under the microscope with no evidence of secondary 
silica as a cementing medium. There were no other minerals present in the 
thin section. Feldspars are wholly absent, and no pyrite was observed. The 
only foreign mineral is limonite which is present in very small amounts as 
"stain" along the surface of the shrinkage and fracture planes. This has been 
introduced by surface waters from an outside source. The cleavage planes 
strike uniformly N. 55° w., and dip 82° E. 

General: Climate is mild; winters are never severe; operations can be carried 
on throughout the full year. 

The silica is crushed at the company's plant at the to~~ of Rogue River. 
The plant is adjacent to the main line of the Southern Pacific Railroad. At 
present the use of the material is largely confined to chicken grit, but there 
is a growing demand for the material as metallurgical flux. The quartz is 
crushed according to specifications received from the purchaser. 

lnformants: Kenneth Hamblen, Press Reports, Ray C. Treasher 

Reference: Report on file by Kenneth Hamblen, mining engineer. 
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~rble 1s the only ur;i t of the country rocks which is suft'ioientt 
exposed at the Bristol deposit to warrant special. mention. 'l'he other 
rooks have been adequately described by Well•*• Small, lenticular 
marble ma.sees lie in severa1 discrete belts which strike li-D parallel 

*Wells. F. G. and others, op. cit. (1939 and 1940). 

to the structural trend of the region. A:,'aeen in figure ____ a pod-
shaped mass ot m.E;.rble borders the silica deposit on the north ar;.d north­
west. several smaller marble lenses lie along the lower portion of 
the western contact. The marble is noro.ally tine-grained and gray. 
In some _places along the contact with the $~a body it becomes slight, 
ooarser-grai ned and is pure white. Els~~ is metamorphosed ly 
to e. tremoli te rock which in turn is~p~ y blue quartz. 

General structure: ~~ ~ 
The attitude of the~ ck conforms to the general struct-

ure ot the rooks in thi~ Southwest Oregon. The principal 
tnut4 is 1f 30 'I and ~ p a:cie s from 45 to 65 degrees to the Sl)Uth-
east. The marble~ s small pods 'Which lense rapidly and are 

eontaot betwee · e and the enolosL1g rock is tau.lted in seTera.l 
seldom more th~ undre d teet thick and a tew score wide. The 

places, tor ax e the contact between marble end the volcanics north-
west ot tLe silica body. The actual dis~la.cement is not known but 
probably 1 t is but a few feet. The tracture zone comm.only j_s paral­
lal. tQ. the oontaot and is a bedding•plaoe fault deTeloped between 
rooks ot differing oompe t13noy at the time or de:f'o-rma t ion. 

The ore bodz; 

There are two kinds or quartz in this de;osit. White quartz 
forms the main mass ot the deposlt while a blue variety borders 2/3 
ot the deposit as a narrow band 15 ~o 75 feet wide. The blue rook 
ooniain.s an undesirable amount of 1mpur1 ties but is of interest in 
considering the· origin ot the deposit • . ,/ 

The whi ta silica is dense, Tery line-gra. ined quartz. It is trans­
lucent, milky to cream-oolored.~d not glassy. Seen llD.der the hand 
lens the rock is very finely crystalline ~~th a sugary appearance on 
trash surfaces. No inclusions other than tiny grains of magnetite 
can be seen. In sOI:le plaoes ll.9.rrow discontinuous gray bands and 
streaks ot included magnetite are visible. 

.. 
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thin aeotions examined ,.with the m.icrosoope show that the rook 
1s II per oent c.ruarta with aocessory magnetitie ant ape:si te. The 
magaetite cloea not exoeed. l per •ent while th• ,t~ite, which is 
responsible for the phosphorus oontaot ot '\he slltea Te.ries trom 
l to 41. 5 per tent • Apatite i• more abtua.41:in t ill specimen• 'ta k&D. 
from tlle borders ot the depoai t than it is in the oen-ter. Heaatite 
psentto.m.orphs ot pyrite are oc oasiona Uy s•en, 

. : ; 
!he blu.e quanz a unlike the wh1 ta, shows t,4ome "faris. tion 1n 

•haruter. A.U spa1imens are t:ran.al,.Qent and have a distinctiTe 
blui.sh east. Small included streaks and clots ot magnetite dust a,:r• 
it a mottled appearan.oe. Some specimens, su.oh as those trom the north­
eas'i side ot the deposit, are meuuJive. and even-grained; others, whioh 
ouur al on& the weaiem •niaoi. have a .U.ailn.o\ l.in.JIUOll. 4ue ta al• 
terna tiona ot quar'tz with toils and laminae ot treaoli te. This 1·ook 
grades verr rapi411 io ma.ss1Te rook in one direo tion and to oaloi te-
ire.molite rock in the other. · 

· ThR• are two prominent seia of Joints both or which strike 
a.laout B •• w. The Joints of one system, which are a,aMt. at inter­
~• ot 2 or I tee't, 41.p ••eply to the sou•hwui while the other, 
whioh ia cl.osel:, spaced. at internl.a of 1 to 4 inohes. dip& north~ 
ea•t f1'Ul 46 to II tear•••• a.aid•• the•• he •Jor Joint• ·u1e •* ia b•lraa }y a JIYTiad or elosely-spaoed irregular end ounecl 
traca1urea whioh are normal to the other two systaa. 'fhus the rock 
1• broken into small itlregu~lY-•ha:p.ed pieoea which greatly taoUi­
'8 te ainin& a.a well as the final oruald.:ng. 

'· •·, 

.. 
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There is notioeable 41isplaoement ot ibe east and west 0-0ntaota 
alon& two ta ulta ba:rtng a northwesierly trJlilll more or less parallel 
lo tla.e Joi.Jlt1ng n-.r the ai<idle ot the boq. Jlln7 shin.y polished 
aurtaoea are T1s1ble on ~:be widely-qaeei aouth-diRpi.ng joints indi­
tating slight 41aplaeemen1' al.o~ these planes. Tw normal faulta 
with aall 4.iaplacement are well-upoaed 1n the quarry. !he lower 
west oontaei b•tween th,:; blue quartz and country rock is a fault and 
it 1• believed ihat ther• has been movement along lll.Ueh of the smitll­
western con,aet. !he contact between the wb.1 te quar\z body end the 
tr1.nge ot blue quartz is taulte4 1n placea as is indicated by narrow 
sonea ot traoture and. granulation. !he di•1>laeemeni along these 
'bou..nclary faults has been amal.l. Hone of the faults affect the Tald 
ot the teposit. 

e.,. 
Genfaia 

The relationships of 'the blue t.nd white quartz to each other an4 
to tlle enclosing country rook are important to a consideration of the 
genisis ot the depoait~ 

One ot the most important relationsh~. s the general structural 

paral.1.el.am of directional 1ran.d:a bet . · - ble and the blue quartz 
ooneordanee between quartz and the conn~ 9l!tere is a close 

espe•ially along ~he west boraer • . sit where the attitude 

Withia a. tew teet.ot the eon a marble is transformed to a tr8JIO-
l1te roO.k whioh ii turn i~ ~ by the blue quartz. 

In oonvaat, tllilt~t etl\'een the white end the blue. quarts 
is abnpl and al.•;··. ~ ~~siam contact. ot the w.hite quartz pa:r&l• 
lals the nlua ~· ·. b e oontae'i ii cress-cuts both the marble 
and the blue q. I t the upper end ot the deposit. Furthermore, 
1.here 1a no oo ance along the northeastern oontaot bet'W6en the 
wh11ie an4 blue quartz. Small veinlets ot lithter colored quartz Olli 
'ihe blue quartz in a few :places., and there is some evidence ot slight 
replaoem.ent ot the linea tea bluish reek by more •uisi ve lighter col• 
o'Ted qum.-tz. 

It 1a ~•lieTM that both the blue and the white quartz are ot 
hydrothermal ur1gln. There is nothing whioh indiGates that the cJ.•• 
posit 1a a wholesale Nplaoement ot some rock such as marble, thoup 
1n places there is evidence of partial. replaoement ot the marble by 
the blue quartz. 

there is no evidence to indiea te the controlling factors for the 
emplacements ot the silieeoue .material. careful examination of the 
surrounding area has not revealed sim.!lar deposits of silica though 
quartz veins are common. 

... 
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There were two separate and distinct periods ot quartz depoai• 
tion. The blue quartz waa 4apoaite4 first as a small lense-like bo47 
parallel to the s\ruo,ure ot 'the invad.•d. rooks. It was sutt1c1entl7 
rich 1n map.a i1o solutions and "8pora to partially rep laoe the marble 
with whioh 1't oam.e in oonket. \'llBn 1, ba4 oooled and become solid. 
1'i traotu.rad. and a •••ond wave ot siliceous mtltarial ceme in end waa 
deposited.. Thia material had lii•tle eti'eot on the 1l1T8.ded roeka. 
Cooli11.1 and oonvaotiou oouina4 wl \h ou'iaide :forces resulted in trao• 
iur1n& and the dor.,pr:nnt ot Joint,~ and taulta. 

~!Mtzt 
'!'he toUowina are a.nalT••• ot aaple& of the white ellloa: 

l a • • D 

SiOa ,, .• , 99.4,0 ,, ... ... ,1 tt.54 

h&')r, no analpis tor this oxide .48 .u 

l. Blae,ro-m.ettl~Cl lea OOrp., Portland, Oregon 

;: : ~~ ~ : ·: : : 
4. l.er•h Broa , Hiltlting, Kinn. 
6. lllee\r..... :urgioal Sa.lea. Corp., J:'Ol"tlw:i.d, Oregon 

It wiU be aoi;ed thal all. the se.mples oo:ntain i;:hosphon.. :tihoapho.ru 
ia ot •~•..-a where the q~z is w be used. as a tlu, aa in the 
manutaotu:r·iug of terro-s!licon. 

The blue quartz ia oonsids~ed Td.~leas tor: tlux. No adequa-.e 
analyses L.e.ve been :m.ade ot the blue TU'lety but it is considered to 
haTe a high peroentage of impurities. However• there eeems to be no 
reason tor its act being mined i'or use in en'1er11.risee in which puri"l)r 
is n.ot a pr!JII, alaaent. 

, 
The Bristol S1lloa 4eposl i is well-ex.posed at the surtaee ot a 

'broad. 1 south-t'ae.i.ug ao degreea.,tAepe. The present quarry la 60 teei 
deep, IO teet widfil and b8a been extended a;1)roximatel.y 70 teet 1n 
from the o.rJ.glaal 8Ul"taoe to \he .orld.n& ta••• The IWU'Z7 1• looated 
on ti. ue•"•llnt et the h1Uaid• whee lhar• ia a Jd.ns- ot OYer• 
buri.u. !he thin • 1111•1: of wa ~•4 aterial, whieh ia Hldoa DLOre 
ihan I feei 'hi*• uoeui tat ea a mS.nS.,. ot atrippiug betore \he 
lllU'ts 1• ldae4. So tar "11ere ha.ye oe•n onlJ a tn 'tons ot wa.s te 
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ainee ever71ldng below the overburden haa been Olean rook. The 
wa.ste .1• dumped below the quarry trOJB. the end ot the tram.way. 

SU.ttioient quartz to supply the mill ia mined by '\wo men workinc 
one shift a clay. The holes are drillf»d by la.and using a single jaek 
and 'l/8 inch steel drill. The holes are drilled 'to a depth ot 36 
inches and are loaded with 40 :percent special geletin. 

Approximately 15 tons of rook are bz·oken do-wn fo1· ea.eh hole. 
B••ause of the closely spaced in.teraeoting tr~otures the quartz nat­
urally breaks into smo.ll tragmen ts which are seldom more than 6 inohee 
aoross. The material is aho·~ clown on to a vo odan -;rap frQlfl where i°' 
is loaded into a 2 ton oar, and is txa.mmed by ha...'ld to a '75 · ton woo4en •~a• bin. Thequartz is then trucked t<> the compa.BY plaB"i e.t- Rep• 
River where it is a:.:u shc.d. 

Crushing pltmt,;. 

The crushing :plant is coi:i;pletely electrified and has a capacity 
or a.p~roxi:rratel:y 48 tons per day. A 9 x 18 ~ch jaw crusher reduces 
the rook to a size of 1¼ i.nches s.tt\;)r -wtii' passes betv,een irwo 
24 x 14 ineh rolls which grind it to th~ d size. These rolla 
are adjustable to ~erm.it gringing to~ where from 1 to¼ inoh. 
hom the rolls the cxushed produe~ on: ed and elevated to a 
ltlmk of two three-declc v1bra tin~~. c · e where it is sized and clist­
ribuied to the bins in the i The oust from the rolls 18 
eleva'l;ed to the dus t-oa tch ... ~ 

Develo:pmeni, and est· it : 

A Sll18.ll afj~~ ,vclJ:pment wori.~ has been a.one on the property; 
enly sui'fioient ~ ~ove silioa I'e.· t1uired by the s, ales department of 
ihe company. A ber ot saxq;les fo.r analysis were taken in order 
to looaie the bes grade of quartz. Previous to 1.,L.is survey· the de­
posit ha4 not been mappad in detail ncr had its extent been proven 
by drilling. 

flle sUI•faoe 01' exposed white quartz is approxiaa'ieJ.y 390,000 
aquare feet, whloh, based on a weight of 165 lbs. per cubic :f'oot 1 
would be 32,000 tons ~:.r yertioe.l. toot or depth. Assuming a mineable 
depth of 100 feet,~ conser,ative estimate of minimum tonnage is 
s.200,000 tons. 

J'uture of thy§epo$J.t: 

The amount of silica mined crushed and ship~ed has beenrelatiTe­
ly small. Howeyer~ because of !norea.sa'd 1nduatr1al ac11vity in the 
Portlano. area, this deposit assµmes greater potential importance. 

' . .. ... , 

The estimated minilram. reserve ot 5 1 200 1 000 tons seems ample to 
aapport an 1ndua,ry. It must be femembered that this figure is oon­
eerrat1Te and there is nothing in 'the geologic set-up to indicaie that 
depths area ter than 100 feet might not be expeoted. 

... 
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Q.Uarryin,g is probably tlie cheapest and most practioa.l method 
ot removing the quartz. When a 4epih ot 76 to 100 feet has been 
attained. it would be wise to bench the quarry. thus a aeries ot 
open c'lt.s Gfluld l\e established one abcwe the other up the hill 1n 
s'tep•like fashion. Gravity chutes or oonve7or belts might be used 
to transfer the rook from the que.rz·ies · to the bin level. 

I1' ruture quarrying follows the crest-line of the hill there 
will never be more than a tew teet or overburden to deal with. This 
oan moat eas11,:--1t• •tripped by hand or p0rhaps wi.th a bulldozer. on 
the lower east slope the overbume4 becomes progressiTel7 thicker 
until in plaoes it is over 15 to 20 feet. 

· .,he '9!4lfr Jl'O!>lems to be overooree are those or ma:rket And ffans .. 
portaiia.u. •. · 9l.ll Ua'iuee tr• the Jaine to the eru.shing plant is only 
5 .miles owr good road• but the distance trom the crushing plant te 
ihe Por~lsnd area is OTer 500 miles by rail •. An inereased demand 
tor the a:u,ariz .S.ght overcome this p1·oblem. since there are other :M>4• 
ies ot .,,.,1u size and vurity closer to Portland. 

fhe uses for and the requirements *l~st be t'ultilled by 
q1...artz, in lu~stry ttre given 1.u 'the u. ~] ~~ ot Mines BUlletin 
116• an4 Infoma11on: Oircul.ars 6472 ~i , 

41\veigel, w. )4., Teohnolog~ ~' s ot d.lioa and aa.nd, tr. s. BU.rea 
ot Jlinea, Bull. 216, ~~ ~ 

•sanblyers, a. M-~~a.ud silica Part I - General summary. 11. a. 
Bureau of Kinel~ ~~ Gir. 6472, A~gus-t, li3l. 

San-;myers, :a. ~ Q,uartz and sUioa Part II, Q,uartz, quartzite and 
Bflndstone, U. s. Buree..u of Min.ea Inf om.. Cir. 6473, August, 1931. 

!he peaaible uses for the quartz from the Bristol Silica deposl1; 
are listed below. 

Mete.llu.rgioal and ohemioal uses: 

Abrasives 

l'illers tor 

~luxing, ferrosilioon, tilter rook, quartz for ao14 
towers, sodium. ailioate (water-glass). 

Sandpaper and abi~asivea wheels, soap, ki tcllen olean• 
sers,. scoru·i:Q.&,, 1,ut.t'ing and p.olJ.•:.bins compounds. 

Paint and wood, ru.bber, plaster and eem.en:t. 

.... 



structural usoa 

Refraotory linings 

Oarmnios 

Poul u,- gT'i t 
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Building sand, eore eand. 

·white ware a."ld enamel, placing oond. 

- ..... 
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INTRODUCTION:• 

The properw, of the Brietol Silica Company ia located 

in .Taokson County, Orea;on, about fiye miles from the town 

of Rogue River, which is the nearest town on the southern 

Pacific Railroad. The material ia trucked one and one,. 

balf milea over a good dirt road, which was built DY the 

Company, to the Pacific Highway No. 99, and thence three 

and one•half miles to the town of Rogue River. The pro• 'J,1)-J., 
-·· --"-

perty comprises the( wes~·half of the so~thea1t quarter of 
~-~~,sH,a 

section thirty TWP thirty•aix, range three west, Willamette 

Meridian. Two claims of twenty acres ewch were located and 

named Silica No.l, and Silica No. 2. These two comprise 

the west half and the east half respectively of the north• 

~8-:~-~---q~r1.ex: of the sou,t,hea;~t. _q_ug._;-_~_er of section thirty. 

The southeast quarter of,the southea.stquarter of section '-··----~-----·~·-·~ ····-·····---~~-, ---...-•-' ., ...... 

thirty ia patented land and held by lease. The total area 

of the ground is eighty acres. 

The olimate in this part of southwestern Oregon 1a 

very mild, and winters are never severe. O})erations can 

be oa.rried on throughout the full year. 

GEOLOGY 1. 

The deposit ia an elon.ated body cf creamy white quarts 
., 

whose exposed :::n1ri'ace is roukhly one thouaand feet in length 

in a north-south dire<>tion, and whose width east to weat 

-1-



averagea·about three hundred and fifty feet. It is flanked 

on its western margin by a body of limestone of undetermined 

extent, and its eastern boundary is a fine grained dark 

colored basic igneous rock which is classified broadly aa 

greenatone. The quartz is microorysta.lline, and its origin 

probably is pegmatio. It has been subJected to later 

pressure and movement which has changed its physical obarac­

teriatioa by partial metamorphism. Evidence of ehearins action 

can be noted at many of the cleavage and fracture planes. 
r , 

The mineral was thought to be quartzite rather than quartz 

due to ita microcryatalline texture, and also because of ita 

1ea:ut,ai0&1 features. A thin section of the material showed 

olett.rly the aharp margins of the crystals under the microaoope 

with no evidence of seeono.ary silica as a cementing mediwa. 

This is usually present in quartzite. There are no other __ , 
minerals present. Feldspars are wholly absent. and no pyrite 

was observed. The only foreign :mineral ia limonite which 1a 

present in very small amounts as "stain• along the aurfaces 

of the shrinkage and fracture planes. This has been intro­

duced by surface waters from an outside source. LThere ia "but 

o.37% of iron in the material. (See Analysis.) The cleaTage 

planes are uniformly north fifty.five degrees west, and the 

dip eighty-two degrees east.' 



SAlil'L nm:-

Two samples were submitted to E. w. Lazell for analyaia. 

The analyses are attached to this report. A general sample 

was taken consisting of one hundred seventy separate ~ieoee 

of quartz broken from rook in plaoe, and taken over the 

entire deposit in order to ap....,soxirnate as nearly aa poasil>le 

an average sample. The aeeond sample, which is shown on the 

attached a.nalyais waa ta.ken :from. oruahed rnat.erial at the 

quarry site screened to ten mesh. The analyses were veq 

close in :percentage of silica, there being but a. difference 

The iron and phosphorous were identical, and there 

was only o.02;f difference in a.lwnina., The almost exact 

check of the two analyses is un index to the uniformity of 

the deposit. 

TOfOGRAPllY;• 

Plate No. l shows a :v1·oi'ile of the depoeit. The line 

A-A represents the aenerally north and south strike of the 

de:pos it at i tm ma.ximwn po int of apex. The angle of slo_pe 

is uniformly twenty-three degrees toward the aouth. The 

surface exposure of the deposit also slo~ea at approximately 

the same angle toward the east in ite lesaer dimension aa 

ahown in lines B-B ~nd c-c. The generl::i.l contour or the 

' deposit ia auoh t:hat very cheap quarryiDg can be conducted. 

progressively i'rom the· site which is now opened. 



ASSURED MINER,A.Ls• 

The surface area of the deposit as ahown on Plate No. 2 

in true plan is approximately three hundred seventy thousand 

square feet. The quartz has a s~ecific gravity of 2.6, and 

weighs one hundred sixty five ~ounds per cubic toot1 or 

thirteen oubio feet to the ton. There are twenty-eight 

thousand tone of quartz per vertical foot of depth. The 

assured mineral in this deposit can be eafely assumed to be 

at least one hundred feet deep, although it is quite certain 

that it will extend at least to a depth ec.i.ual to the differenoe 

in elevation between the ends of the deposit. Thia exceeds 

four hundred feet at the point of higheat elevation ot the 

surface exposure. 

S UIDrARY I• 

Thie deposit of ailiQa is of corusiderable commercial 

importance. Although there are several silica deposit• 

in the northwest, both quartz and quartsite, the only ones 

approaching the Bristol pro.verty in purity and ma{;ni tude 

are north of Spokane, Waah1ngton. The diatance by rail 

from the Bristol property to Portland is oTer a hundred mile• 

ehorter than from the deposits near Spokane. A detailed 

study of the silica deposits adjacent to the lower Columbia 

River industrial area, together with a comprehenaiTe treatiae 
I 

on the technology of s,11 ica, was co nduo ted by Dr. Edwin T. HOdge, 



.. 

consulting 1aologist for the Corpa of Engineer,, u. s. Anq. 

Thie has been published in two Tolwnes, comprising 408 page•, 

under the date of January, 1938. No mention is :made of the 

Bristol deposit aB it was discovered after th~t date. 

Th~ deposit is close to rail and highway transportation, 

and quarry oosta will be very l0w. 

There is no overburden on the property which would 

have to be stripI:ed, and which would be n. source of con­

tamination. 

The r ... igh _percentage of silica and extremely low 

percentage of impurities makes this material suitable for 

most chemical, metallurgical or refractory uses. 

There are at least three million tone of hit:;h grade 

silica which can be economically quarried in this deposit. 

Exploration by diamond dr,illine should be doi.e to determine 

the true extent of the deposit. This should &reatly 

increase the tonnage • 



E. W. LAZELL. PH. D. 
CHEMICAL AND EFFICIENCY ENGINEER 

CHEMICAL AND PHYSICAL LABORATORIES 
!537 RAILWAY EXCHANGE BUILDING 

PORTLAND, OREGON 

Oot. 11, 19!8 

Mr• KeJllle th Rmnblen 
LmllbermaA' a Bld&• 
Portland, O:regoa. 

Dear Sir;-

I report the analysis or t-, samples or quartzite .,1bmi tw4 
by you. 

Laboratory No. 39431 - Chicken Grit 

Stli oa ••••••••• ·• • • • • • • • • • • • .98 .&2 " 
Ferric Oxide•••••·••••••••• 
Alumina•••~••····••••··•••• 
Calcium Oxide•••••·••••·••• 
l!apeaie •••••••••••••••·••• 
Phosphoric alihydride •••••·• 
Loas oa 1galtion ••••••••••• 

.54 

.10 
Nou 
Trace 

.018 

.so 

Laboratory No. 59'31 • ATerage Sample ot 4epoa1 t 

Silica ••••••••••••••••••••• 98.M 
Ferric Oxide ................ .54 - .3'1 Fe. -Alumina •••••••••••••••••••• .12 
Calcium Oxide •••••••••••••• None 
Mae.ne•t.a ••••••••••••••••••• 'l'raoe 
Phoapboric AahJdride ••••••• .01a = .003 P. 
LOH Oil ip1 ti on ••••••••••• ·" 

'Ill 
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BRISTOL LDIF.STOD rooTS camm: 

BRISTOL LJ;JIISTOD 

oaer ·• 01,••or: llo. opuaUoa.. Cl.al•• held .. , l.ooaUon, Augut 
iiaf ,~J' f. I. Bristo.l;: Roaue Riyer, w. B. SUlliTan, and Kenneth 
lC. B.aa'blan, Por•lan.4, oregon. 

1.oea11oa: Di aee. •• f. a7 s., a. a•·• and swt aeo. Sl, T. za s., 
- I. 3 w., laua,oa Couaty. nor\h ot the Lett fork ot :roo,a Creek, 

a, ele'f'Biiou ruglng troa ~ "° 2200• • 

.Area: •1ne pluer ola1Ju, 1Ulll84 LS.aea\Olle no • .l lo IJ.a••'°ne no. t, 
upa\eaHd., reCM'Jr4ec1 ai lle4torcl, Orqon. 

lUetorz: .Proper'J waa looate4 in lt3f bJ' a\u471Jag -P• ot liaea'8n• 
011torGpa, an4 thea toll.owJ..Dg lhe vea4 or \laen. 

Dev•l.opau llo deYel.opaeai •rk, o\ber than seyval pi ia wldoh aen-e 
aa aaeee.-t work. Trail.a baYe been l>ruah.84 oul, which tao111-
\a\e4 aeaauriq liJllaato11e body arul es\2.ma'\1ng \o\al tonnage. 

Eguia•\: lioM 

~91ta\icm: Coun\;y higlnrq up i-oo,a er., and. up Let\ Jt>rk ot J'oota 
reai. Very poor roacl up to eley. ot about 1.700'. A ~ grade 

oftr a roa4 2.1 ad.lea ten be constructed fro& lhe lov:e't end. of 
'1l.e qaa.rr,- a1 le, lo the Juell on ot the Lett l'ork .._4 J&&J.a Fork 
roau. Coaa,ruoiioa woul.4 be ot •• 1Nll4oa•r \ype -\ coat would 
•• a ■:lllSlllllll~ Jlo data on rlchWot-way 4?aaemeata tor _,h a road. 

Jd.D.ipg rae111u .. : wawr appaara ,o be aoaroe; ;power 1a on~ rork 
' roa&, a ilaiaoe ot nol onr l. al.le tr• qa&rr7 e1,e; t~~,1• 

Jl.•• '7 ot liuer , aoally tu. Cls.■a u la ala11ar to '8a •\a, ---,,, 
--.,. Pau. Bo 4au. on water rip.ta, or leagih of •••·\ &eason~ 

\, 

'loJ?:Oll'aft!{: 1• aud-aounainou.a w1 ~ ••17 steep hilla1dea. Th•.: dep•~: ' 
a Ylrtuall.y bou4e4 la:, a hilla14e on. ~• aov.\J:mui 91\1. wa14lt, 

1J011lo.tae1lli&M qurrj operat1ou. Vegetation cOYer 1,pr\D,oi­
pally bJ."Uh fYf lhe uazanik-aucklhora-aadrona type, w1tll 1'idely 
apaoe4 1.2" - 18" fir trees. . .·."' 

Geol9R:: flda ia the area ot I1al!aa11s1·•e'ta-aediae11ta an4 •.•~1.p.eoua 
rooks ot Mesozoic(?) age, aa 1n41oated b:, F. o. Wella,@14l'e 
KaUord geologic :map. Thia ae.r1ea 1nolu4•• lentieu.la.r ll•ettonea 
'lhat. 1n \his region, tread uou:l •• 19 E., ,o B. 22 B., ,'ctr 4bout 
•gnet1c north. Dip is al.most Tertical. '!'here ia aoae, ----.·; del'l,oe 
ot aa lC,W fault~• 41•:N&••• 'the l.iaea-sane ao01&\ 000 t••~ to\ 
'the west, halfway up \118 hillside c The lense seems to ayer-a• \. 
troa 200• '° aoo• .in wid'll {Htmlalen anu. Briatol he.Ye aurYeY',,4 
the lenae and mapped its w14b. a\ frequent in'tenala). The b()ri-
aon~l ex'5ea&iOD. ia over 1.000 teet aa 1 t oontinuea aOro1ia liWf ~ , 

•lil&ttr::•1ona. Q,ulily la rep•\•d. '° be 9~ plua caco,. 1'•~7~1• 
\' -. ' /':,,, "- ..... 

I\\ ,,, \' 

f-

""" 



Geology ( continued) 
The limestone is dark in color and is twiswd and contorted 

by shearin& stresses. White oaloite has formed, generally paral­
.le.l to t)le sheering l.inea, and there are occetaional knots or 
"augen" of white cal.cite. 

Econom111a: It is planned to start quarrying 11-stoae at the southwest 
corner ot the deposit, and eatabliah a quarry race al.ons the east­
ern side which will permit at least 300-600 teet ot ta••· There 
1a a reasonable aaount ot dump •pace in the creek canyon. The 
bunker is to be oonatrucwd eel.ow the qu~ITY taoe and farther to 
the southwest. There ia w:idoubtedly a large qu&lltii.y ot liJJlestone 
available; whe ~er it 1a iD. the order ot -a llilllon totus or not 
waa not detend.ua4 wi'Shi.D ~• ahort tiae spent on the proper~y. 
But certainly 1:t i• au:ttio1eat to Jual11"y opeDing a qw.uTy for 
aaricullu.ral and paper-Jllll liaes'lone. QUal'ltit7 an.ct quality seea 
to be aatiatactory; quarrying conditions tend to be favorable for 
low eoa ta, road construe tion should be low in coat. 

Hand-specimeaa: 

Bo. G.P.-30, hlit HW1 sec. 6, T. 37 s., R. 3 w., about 250' east 
of Twp. line and t$/ 850' south ot range line, at an eleyation of 
1925'. 

No. G.P.3Zl, ~• SWi swt sec. 31? T. 36 ti., R. 3 w., about 250' 
east ot Twp. line and 15' north ot range line, at an ~levation of 
2l.50'. 

No. O.F.-32 1 Wi ~•¼ NW¼ aec. 6, T. 3'1 s., R. 3 w .• troaa lense 
southeast ot the lease mentioned abOYe. Elevation ot 1900'. 

No. G. P.-33, Et- SE¼ NEt sea. l, T. 37 S., R. 4 W., .trom·outcrop 
proapected at one time lay ceaent coapany. This outcrop ia pro­
bably part ot the s&ae on• as aaapled by no. Q.p. -32. Elevation· 
of 1700' 

In1'orman t: F. I. .Bria tol ano. ha.y C • Tre usher 
ffiort Kade bz: Ray c. Treasber 
!2!!!!.: l&J1uary 23rd, 1940. 



....... a,ol Liaeatone Foote cree.k 

cofflDDflAL 

keoODDAeadaUona & Concluaioaa: 

Ball.blen'a eatillla.te ot a alllion tons, l believe, is not tar from 
correct. The ttnaly~es were made. b:; Le.zell, e. number ot years ago, 
aad l..azell could. procnioe no 1·eport, so these analJaes 111ay be open 
to question.. "'us.rrying oondi tione are excellen\, aa the quany­
operatioaa will. take a4Yankge ot the natural cleavage ot tbl rock 
to asa1at 1n breakiq. (natural. oleange 1• praotioally vertical) 
Dwap rooa •- to e-e a.ple 1£ properly handled.. Bristol f.illd 
llelQlen haft he.cl n.perieao• with ~1• type ot ••erial, and it has 
~een my experience that they tencl to be rather conaervative with 
\l'.leir eatimatea, and uadera'8a4 1111t.bo4a ot eaapliJl& to pron an 
ore bod7, and working 001ul1t1ona :neeeaaary ror aiooesafttl operation 

Ray C. Treaaher. 

1., ... 
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HOLLIS M. DOiiE, DIR.ECTOR 
STATE OF OREGON, 
DE.PARTMJ!"::NT OF GEOLOGY AND Mirt'£RAL INDUGTRI ES 
1069 STATE OFFICE BUILDING 
PORTLAND l, OREGON 
PHONE2--CAE'ITOL 6-2161 ••• Extension 488 

Hollis Dole was born in Grants Pass, Oregon ••• took geology at 
the University of Oregon ••• then went to work for the State 
Departm9nt of Geology and Mineral Industries here in the State. 

World War II, he served in the Navy ••• I think hs came out as a 
Lieutens.nt Commander. He had several interesting experiences in 
the South .:,aci:t'ic ••• another naval Otfice3' with equal rank, and 
Hollie went into Guadalcanal to look it over tor the eventual 
shore installation, by the nav:,, and spent quite a lot of time to­
getber ••• this pal and buddy happened to be Richard Nixon. Hollis 
Dole and I have been in Washington together to testify on mineral 
policies, and! can assure that Richard Nixon thought a great deal 
or Hollis Dole. 

After the war was over, Hollis Dole did his graduate work in 
Geology at the University or Utah, and then returned to work for 
the Department of Geology and Mineral Industries. I know for a 
fact that he has bean offered more than twice his present salary, 
to go to work !or such companies as the Aluminum Company of America, 
Reynolds Metals and others. He loves his work, bas a tremen~ously 
deep interest in the development ot minerals in the State ot Oregon. 
He has a remarkable ability to get alon.g; with people of all poli­
tical parties. He is basically a conservative Republican, ma:,be 
I should say an extreme !ree enterpriser. You can't be in the 
mining business and be a sucoess without that. Hollis Dole is ex­
tremely able, int.he mining field, and has that rare quality of 
having a great deal of ability in practical politics. I can assure 
you that he will be of great ·help to ypu on any question that 
arises regarding any mi.neral deposit in Oregon, the personality of 
the people involved, and the p~litical background on any particular 

mineral. 



SAM H. WILLISTON 
OORD1GRO .MINING O:JMJ? ANY 
131 UNIVER8ITY AVENUE 
PAl:;0 ALTO, CJd.sI:f'JRNIA 

.?llONE :--DAVB.i."U'ORT 5-3254 

Sam Williston spent a great deal of time in Oregon. He lived on 
Lake Oswego, ~UGt outside or Portland, and his min.ing company 
maintained their offices in Portland. During the }O's he had pros­
pecting crews swarming the State or Oregon, and operated quite a 
number of mines, also did a lot of development work on prospects 
in the State of Oregon. 

He became President of the Oregon Mining Association, and actually 
was the ''sparlcplugu o.f the Oregon Mining Association .. 

During World War II, was very a.eti ve in hearings before the (;en.ate 
Military c\ffa.irs Gommittea, who developed what mineral programs 
we had that were successful during the war. Sam became vitally 
interested in prese::eving our domestic mining industry,and has been 
very active. 

I spent a lot or time with Sam Williston in Washington, D.c., when 
he was in oharge of supply of raw materials, "The Defense Minerals 
Administration", during the Korean conflict. He eventually re­
signed, feeling he w;,uld do more good outside than inside. He is 
considered by the mining industry to be the b9st i~ormed man in 
the world on "strate~i~....!nd critical minerals"~ Su hae two jobs •• 
one is running the Cordero Mining Company, wh::tch is the miuing 
division of the Sun Oil Ooapan,y, also associated with another 
company in Baltimore, Maryland, top surveryors of oil wells. 

Sam Williston, more or lees commutes between Palo Alto and Baltimore, 
.::1iaryland ••• probably spending -a. week a month in Baltimore. , 

Sam is very independent· in his't'hinking. Re is tremendously worried 
about the United States of Americ.u, and will do anything ror it. 
He is a prospector and inventor at heart, and: a rree enterpriser 
from the word go ••• 



HARRY t'iOFFLTT 
AMERICAN MINING CGNGRES8 
RING BUILDING 
WA8HINGTON 6, D .. O 

PHONEs-DIAMOND 7-2900 

You will en;joy Harry :'foffett, he is the man on the hill !or the 
Am•rican Mining Congress. He can get you information on mining, 
but it will reflect the viewpoint, more of the major mining companies 
than would be reflected by Sam and Hollis Dole. He would have more 
accurate information, readily available to you, than the Bureau 
of r.lines or "the Geological survey ever thought or having. I have 

known Harry about ten years, and .round him a. rather wondertul 
tellow to work with. 



Recognising that a healthy domestic mining industry ia vital to 

the State I a and Nation' a economy', and in order that the mineral.a induat.ry 

may provide an essential mobilization base tor acy nat ioaal emergency, 

the Part,y adopts the following plank in its minerals platform.a 

(1) A coaaiatent minerals polic7 designed. to insure an eoonoaioally 

sound and stable domeatic m:ining industry should be adopted immediat.el.7 

by the National Governaent. strategic minerals production ha.a declined. 

to a dang.-oual.3' low level and 01.11' needs a re now al.moat entirely Silpplied 

from :foreign aourcea which are wholl;r vulnerable to blockade in time of 

war. We are courting disaster when we allow our mines to shut down or 

beoaae anemic because of foreign competition, some of it •upport,ed by 

United States assistance. 

(2) Research in both Ildning and metallurgy ahould be aooelerar.ed eo 

that there may be discovery and development. ot new mineral reaouroea and 

metal produota. 

(J) Power of .tederal agencies to withdraw public lands should be 

restricted unless and until suoh wi thdrawala are approved by Congress. 

(4) Specified uses, among other listed multiple uses in public landa .. 
legialatiDn, must include prospecting and mining it we are t.o discover new 

lline:ral deposits neeeaaar,y tor our economic health and aecurit7• and it 

our public lazxis are not to become only playgrounds for the favored few. 

.. 



.Recognizing that. a healthy domestic aining industry ia vital 

·t,o the Stat.e's and Mation•a ecollOIQ' and security, and that it 1tl8'T 

provide an euential mobUiution base for a possible future ...,.. 

genoy, tne Party adopts the f'olloving as it.a minerals platf onru 

The ilDediate adoption of a polio:, at the national level that 

will imure an econcmically sou.nd and lwal~ domestia 111n1ng imuatr:,J 

strategic minerals, ~'hioh are now largely imported but nro foutd 

domesticall;r1 to be im'estigated and allowed to deTelop in order that 

they may be a"f'l.ilahle for expansion during tir&es cf emergenc71 aaauruce 

that domestio 11ineral reaourees, neceasaq to sat.iaty indutrial and 

eeourity need.a, be kept open and available for produotionJ reaearoh 

and mineral and metallurgical imrestigations at both the State amt 

Government level be accelerated in order to meet the requiraaents ot 

the Nation 80 that there may be a wiss and efficient development ot 

mineral resources. 



July 21st 1950 

WE CAN PRODUCE HIGH GRADE CHROME ORE 

By Fayette I. Bristol, Rogue River, Oregon. 

This paper is being written as the United States is under­

going partial mobilization to fight a war in Korea 111th very good 

chances ot it breaking out in other parts of the world. 

As of today there is no domestic production ot e~ome ore in 

the United States. Our stock-pile of chrome ore is very short. 

The writers baekgreuncl in domestic chrome ore production is 

as follows; 

Was a chrome ore producer in 1942, 1943 and 1944. 

Was chairman ot Military Affairs Committee hearing and 

an RFC hearing held 1n Grants Fass, Oregon. Out of these 

meetings came the establishment of local buying depots for 

strategic minerals during the war. 

President of Oregon !fining Association and member 

ot American Institute or Mining and Metalurgical En.grs. 

During the war with Germany and Japan substantial production ot 

high grade chrome was made. The stock-pile at Grants Pass, Oregon 

received approximately 50% of the high grade chrome produced and 

production continued up to and including the spring of 1949 when 

operating costs climbed above. the market price. 

This area of chrome ore producing mines is throughout JacY~on, 

Josephine and Curry counties 1n Oregon and Siskiyou and Del Norte 
., 

counties in California. 

All of this country is very rugged. In most cases the chrome 

mines are on high ridges where much snow is encountered during the 

winter. Truck hauls will avarage 60 miles • .A. very few mines can operate 

during the Winter al though the climate 1n the valleys is very mild. 



High Grade Chrome Ore --- 2 

There are in this area approximately 350 mines and prospects 

from which some chrome ore can be produced. 

Chrome ore occurs in irregul.ar kidneys in the Peridotites. The 

remarkable thing about these kidneys is that the best place to look for 

another one 1s in the neighborhood of the one you have just finished 

mining out. It is very rare that a chrome mine has any real tonnage 

blocked out. Development work 1s the biggest part ot the cost. 

The largest producers in World War I were the largest producers 

in World War II, even though most of them were considered wo,rked out 

in World War I. 

The modern bulldozer opened up many new areas in World War II. 

So today after producing more chrome ore than we thought 

possible during World War II there is now more high grade chrome ore 

indicated than was the case in 1941. 

In 1941 it was possible to get good miners 1n this area for 

$26.00 per week. 

The price paid for chrome ore during 1942 and 1943 was based 

on this wage scale. 

It so happens that as of the present the lumber mills have 

moved into this area and it is enjoying the highest wages 1n the 

u. s., plus a boom. 

The men in the woods aJ?e now getting $85. to $100. per week and 

are the same type of help needed to mine chrome ore. 

The foregoing are the basic problems of producing chrome ore. 

This area produce; 
,, 

can 

30,000 tons of Metalurg+cal grade chrome ore in 1951 

75,000 tt .. " " " .. ti 1952 
' 

110,000" ff tt ff ti ff ft 1953 

To do this the following must be done; 



High Grade Chrome Ore --- 3 

Program made effective by September 1, 1950, delivery to be 

accepted in Grants Pass, Oregon and Yreka, California a:t"ter this date 

in carload lots and truck load lots by January 1, 1951. 

Prices good through 1953. 

As the grade of chrome ore delivered will depend more on 

the price structure than anything else, the price must favor the 

highest grade. 

Basic price 

$120.00 per long dry ton of 2240 pounds for ores 
and concentrates analyzing as follows; 

Chromic oxide (cr203 ) 
Chromium (Or) to 

iron (Fe) ratio 

48.00% 

3.00:l 

(The chromium (Cr) content of any ore or concentrates is 
68.4% of the chromic oxide (Cr2o3 ) co~ent) 

Premiums 

Chromic oxide eontent - above 48%: $5.00 per tron for each 
1% of chromic oxide content. 

Chromium to iron ratio - above 3.00 to 1: $5.00 per ton 
for each 0.10 to 1 ratio up to 
but not exceeding 4.00 to 1. 

Penalties 

Chromic oxide content - below 48%: $4.00 per ton for each 
1% of chromic oxi4e content down to 
and including 40% 

Chromium to iron ratio - below 3.00 to 1: $3.00 per ton for 
each 0.10 to l ratio down to and 
including 2 to 1. 



High Grade Chrome Ore --- 4 

This price schedule means paying approximately $50.00 per ton 

premium for domestic chrome ore or a total cost to the nation of 

$5,000,000. per year to insure a supply of high grade chrome ore. 

During the war with Germany and Japan over 63 ot the first 68 

boats carrying chrome ore to the u. s., were sunk. Bo the cost of 

15,000,000. per 100,000 tons would be a real saving. 

Taxes would recover a substantial portion of the $5,000,000. 
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~ Brilitol Silio alysis (page 2) 

An ly is by ,. P . 1
• lial"ding , ;port l nd , ONSOllt ng. 31 , 1937 . 

Silica ... . ...................... 98. 58 
l.osa on Igni tion .................. , 0.20 
Ferr ic Oxtd ..................... o.38 
' l U!ll.1num Oxide.•••••••••••••••• 0 .. 24 
CaO •••••••••••••••••••••••••••• 0 . 74 
Magnesium Oxi de .................. 0. 36 

Analysis by • •" • Lazell, Portl nd , Oregon, Oct . 21 , 1938, •o 

l.oboritor y ro .. 39431 - Ohio en Grit 

111c ...................... ~ ........ ~a. a 

".J: .. fonn th l 

£' ttie O~ide ... ••••••••••••••••• 0. 54 o:r , a7 J'e 
umina ••• ,. •••••••••••• ,... .• • • • • 0 . 10 

Caloium, O.ide .................... None 
V.agn.e . ta .•..••.••• • .••. • •••.•• • 'tr ace 
Phoaphoru t.nhydrid•••••••••••• 0 .. 018 Or 0. 003 P 
Los on I ition•••••••••• • •••• 6 . 80 

Silia •••••••••• • • ••• •••• • •••• 98. 24 
;;>erric Ox1do . . . .... .. .. ......... o. :;4 or 6 . 37 re 
~lu :i.1.n ... .. . . .............. ,. • ••• 0 . 12 

\ 

Calcium Oxide • • •••••••••• • ••••• ~one 
ro ia ••••••••••••••••••••• • • 1ruc& 

Pbosphoru '"nhy ride••••••••••• 0. 018 or 0 . 003 P 
Los on Ignition ••••••••••••••• o . 96 

alyaia h aded "Uh.on , .t:alyeis"~ ~ 

lron•••••• • •••••••· • ••••••••••• 0. 48 
?hos •• ••••••••••••••••••••••••• 0. 039 
~ u.:.nina • • •••• • ••·•••• • • •••••••• 0 . 027 
ilic •••••••••••••••••••••••• 98. ?l 

toss oo Ignition ................. 0. 41 
99 . 909 

l en 
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Gold P.ill District 

Owner: r.I. Br1stol, Grants as , Oregon . 

location, SE , ,.. sec. 30, • 36 s ., R. 3 W. , in J okson co ty, bout 5 
11es trota tlle town or .ogue rtiver. at rial is tru.-eked li iles ovor good 
irt rod to high11ay 'o , 99 o.nd thence 3~ miles on li1ghw y Uo . 99 to the 

town ot ogue Hiver , 

• 'l'he total are 1• 80 acres; two ola a of 20 . ores e ob wer 
lo cat~· the m. of the S • , ot aec. 30 and the SE. ¼ ot the SE. is patente 
and held by leas . 

1e~oq, Thia deposit h s been di covered only rec tly. The detail 
study ot silica deposits dj cent to the lower COlumbin Riv r industrial rea, 
conducted 't,y Dr. dwin T. Hodge. Conaultllnt Geologist tor the COcys ot ,ngineer, 
U .s. Army, during 193'1, h d no info mat ion on this depoa1 t . Diacovery and 
development has b ell subaequen\ to tb. t t:lsne . 

~9uipmenti o 1nrormaticn oaa been eubmitt d eoncerning the equipm nt 
on the ailio property. 

Geology: "The deposit ie elongated body of er y white quartz wbo 
expo ed eul"taoe 1 roughly one thou nd teat 1n length in nortb- s-0uth direction, 
e.nd whoee •1dth eat to west aver gee about 350 feet . It 18 flanked on 1te 
western margin by body ot 11Jll.oatone or undeteri:r~ned extent , and its eastern 
boundary 1s a tine g:r ined dark colored bale 1gneou.& rook wh1oh is ola aitied 
broadly a greens tone. The qu rtz is . icroorys'l:aJ.line, nd 1 ts origin 1 
probably pep tite. It bes beeu subjected to latter pressure and JDOT ent 
whioh has ch,mg d its physic 1 charaoteriatica by p tial metamorphism. 

14ence of she ring aot1on ce.n be noted at many ot he cleavage and fracture 
lanes , thin section ot the ateri l how• ole-.arly tbe sharp r in or the 

crystals under the m1croaoope with no ev14enoe ot eoondary silica as ace nt• 
ing mediu.~. There are no ot er minerals pre ent . eil~epars are wholly 
absent , and no pyrite w s observed . The only tore! ",n ineral 18 11 n1te 
1fh ob. ts prese t i very small ounte 11 • et in' along the aurt ce of the 
ehrinkago ane f oture planes. Thie he.a been introduo by urr ee wu.tera 
from o.n outside souroe . The ol& v g pl n a :re unttomly •• b O •• , and the 
dip e2° I . " 

Ol1m6te: Cl te 18 mild; winte~s ar never &over• operations oan be 
carried on throughout the full year. 

Toposruttz: he material lies cross the top of the west slope ot the 
river between the right .tork ot oots Cr•ek Md Galla Cre k. e highest 
ele~at1on is about 2700 teet and the lowest bout 1800 feet in a diet nee of 
lees than a quarter of a. mile. The englo or alope ie unitomly 23° towards 
the soutn. The enerol contour of the ~epoa1t is such th t very en ap quarryin~ 
c n b& conducted progr•• ively from the sita which 1& now open . 

pevetoe;,nt: Very little dev lopment ork na been on on t e prop rty; 
only autt1oient to re ove silic re uired by the es dep ~tnont of the 
co.up ny. The depo it hua not been s pled 1n c.etail nor he.s its extent been 
pro~en by arilling. 

(l) 
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nalysis: tollowing t1.nal sis have been submitted. tor thi material: 

Analysis ?Io. l nalysis lto. 2 Analys ia rro. 3 

Silic 98. 62~ 98. 24~ 98 . 'll~ 
I . 

err1c Onde • 4 • , 37 e b4 - · . - .e7 Fe .48 

wninl .10 .12 . 27 

C61Cium 0:rld& l~on None 

gneei& Trace Troe 

Phoapnorus Anhydr14 .010: .oos p . 018 : . 003 P . 089 

.Loss on ignition .ao . 96 . 41 

lya1s lfoe . l and 2 are by . 1 . zell, Ph. D., Portland , Oregon, an 
,;o. 3 ie by Le.roh Brother• ncor:por ted, Hibbi g , 1nneaot • 

"(.wmtitz: . aurt oe or the exposed qu rtz 1 appNx tely 370, 000 
eqll ro feet, wbioh, based on w.ight ot l 6 pounds per cubic root• would be 
28 ,000 vons p r vertical toot of do th. "" conserv tive eatimte of the deptb. 
ot the deposit is 100 teet, which give u &Wl'od tonw.ge ot 3,000,000 tons 
minim.u.:u. 

• tallurp: y • s plunt in 1 ogue 
iver. The plant th nu.in line ot th South rn PacU'ic il• 

re 4 . t preaent the u • ot the teri l ta largely contone to eh1c en grit. 
Tue quartz 1s crush u ocord to speei 1cat1ona receivttd from the purohaoer. 
Ne dat he been euvmitted. on th detail• of the cru b1Ag plant . 

Reoomrn4at1one: ddit:ton 1 rketa tor this teria.l might b round 
tn the pre-cat atone 1ndu try d ae metallurgic l sil1oa. eter nee to the 

' an&lyai■ will how that tbie rock h & a h15h egree ot purity and in e-Y nt 
ot the industri 11 developmen or the lo11ter Ooluobia River a.re and tne use ot 
powe_ 1 h vy i n ustri • thl rook a oula find usetul applioatton. t e:riul 
very 1mul r tot is ora the ~it S111c -..eposit, Chelo.n County, · hinton, 
i re-porte to be suitable tor the nut tu:re or tu.sea qu rtzware. 

~ennetb liamble 
Owner 
Preas Reports 
.c. 'fire sher 

Reter ence: l\.enneth Hemblen • a ,ieport ( quoted ) 

(2) 
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' Elect ro e,al~urg1 lee dorpo~
1
t1on 

,nul ys1a Receiv 15, 1939. 

10. 2 ••••• •. • • • • • • • • • • • • 9t ~ 611:,i 

•203••················· 0.15 
1~3- ••• • •• • •. • ••• • •• •. 0 . 06 

~r. F. I . Bri stol 
Bri stol Si lic Co . 
ogue River • 0N'':On. 

Cao plus •ge•••••••••••• 0. 14 
P2'>5•••••••••••••••••••• O. l l P &qual 0. 048~ 

Cannot use rook oxco ding 0. 05 Pf05or 0. 022 Pho&phoru/'• 
/~O /(/JI 

'lectro-Y;et llurt,;ice.l S lea Cotporat1on !"eb. 1 , 194,0 . 

Sampl e No . Si C2 noe . It I 
l 9~ . 14 0. 089 
2 99. 58 0.029 
3 96. 48 0. 178 I I I I 
4, 99 . 0 0. 019 
5 99 . 52 0 . 034 
6 99 . 56 0.048 I I J 7 99.62 0, 045 
e 99 . 15 0. 041 -9 98. 78 0 . 116 

10 9 . 49 0. 042 
ll 90. 60 0. 035 
12 98. ·2 o.u 
l S 99 . 62 o . O<tl. ~ 14 99 . 7 0. 033 
15 98. 91 0. 084 
16 '9 . 61 o.o .... 
17 99 . 57 0. 000 
10 9 . 26 o. 05? 

1 hon exception, ,MJ.ely ple o. , all t e plea are ie ppo1~t1ngly 
b1gh in pboapboru content , and a number oft connider bly high r then we 
would c r to tolera • • 

loww-0r , · s l d¥1 eG in the Dec. l~th letter tb probl ot &11 1nation ot 
th phosphor us ay not b tnau ount bl • and we suegest , therefore, that you 
1u,intai )'Our record ot loc t1ona tro-:r. whic these on.urpleo ,,ere t ed 1nt ct so 
that core eXh tive surveys my be undertaken when our project beoom aut­
:f'icie.ntll' definlte r.c we.rrent i::or intend,• ana en.W1s!ve investtg tion ot 
the deposit. 

We wieh to twi. · you very much. or your cooperation .l!lt.d to assure you ot 
o r in ·~1.ti n to cc tir.ue to co:i. 1 r your roperty s a potanti l ource or 
supply . 

Very truly your , 

ru.:::cTRO M ;·r J.U]H(}IC,U G.. .. L?S OOHI?OH '1110!'1 
t1 . : . rown, District ' nager. 
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9-,40 
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2 
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9 • l 
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9J. 'I 
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0.089 
o.o v 
o.1ve ' 17 If 
0.01,✓ 
0 034 tJ '"' 

, 
o. . t\ 

0.0"1 o.u , 
I 0.042 

0.036 
0 ll 

.. --
✓ 

.. ow~• . d the o .. 
»rob-le r •lla!W-ltion o sphoraa ot 1.lU~moow.tab , 

'Ch~eto 70tl 1D. o • 
rr . h these aam.pl _ wan iuen ~• 

e~'tive surver• IIUl1 llk&n vm.en our P1'0Jeet · b 
1 7 det'1n1te nt mo~ ill te 1ve 4 xtensi-n 
s ion or- th e • 

bank ya ve117 
and to ou o · ion t-ion to nt 
prop r poten uro of st\P:Pl.Y. 

Very t~ your, 

"' C'fRO 

your coo-per ti.011 
ct:.'mSi r your 
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Figure 3. Quartz Mountain , Douglas County. Quartz replacement body is mined, crushed, and screened on 
site and shipped by truck to Riddle , Oregon, for use in nickel smelting and ferrosilicon production. 

(G. Rannells, Quartz Mountain, personal communication, 
1990). 

The geology of the Quartz Mountain silica deposit was 
described by Ramp (1960). Relict textures indicate the de­
posit is the result of silicification of a volcanic tuff (Figure 
2). Samples 42 and 43 (Plates I and 2) were taken from 
a stockpile and from a working face in the Quartz Mountain 
pit (Figure 3), respectively. 

BRISTOL SILICA AND LIMESTONE COMPANY 

The Bristol Silica and Limestone Company deposit is 
located•in Jackson County about 12 mi northwest of Medford 
near the towns of Rogue River and Gold Hill (sample lo­
cations 44 and 45, Plates I and 2). The initial claims were 
staked in 1937, and production has continued since that 
time. The silica body appears to be a replacement of a car­
bonate lens within the Applegate Group (Oregon Department 

6 

of Geology and Mineral Industries, 1943, page 55; Brooks, 
1989, page 47). 

The deposit is mined by open-pit methods, and primary 
crushing is done at the pit (Figure 4) . The material is trans­
ported by truck to a plant located on a rail line about 5 
mi away where it is further crushed, screened, and bagged 
(Figure 5). Bristol produces crushed quartz in several size 
ranges for decorative stone, exposed aggregate panels, roof­
ing, poultry grit, nursery bedding, and filter bed media . Past 
production has been sold for metallurgical uses and for the 
manufacture of silicon metal and silicon carbide. A small 
amount of limestone and dolomite also has been produced 
for agricultural and horticultural markets (A. Starkey, General 
Manager, Bristol Silica and Limestone Company, personal 
communication, 1989). Samples 44 and 45 were taken from 
a pit stockpile and from a crushing plant, respectively. 

I 
• 



Figure 4. Main pit of the Bristol Silica and Limestone Company, Jackson County; quartz replacement body 
in carbonate host rock. 

Figure 5. A portion of the Bristol Silica and Limestone Company processing plant where crushed quartz 
from the pit is further crushed, screened, and bagged. 

7 
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September 12, 1947 

3arnple submitted by ___ H_. _r_:._D_o_l _e ______ _ 

Sample received on ____ S_ep_t_e_m_b_e_r _2_,~1~9~4~7 ___ _ 
Analysis by: 

~nalysis requested ____ A_s _r_e __ p_o_r_te_d ______ _ 
L. L. Hoagland 

Assayer 

-

Lab. No . Sample Marked Results of Analysis Remarks 

P-6491 HG- 206 Silica (Si02) 97 .10% 
Iron (Fe2o3 ) 0 . 97% 
Alumina (Al203) o.96% 

P- 6492 HG-207 Silica (Si0~) 97.30% 
Iron (Fe2o 1.75% 
Alumina ( 11203) 1 . 30% 

P- 6493 HG- 208 Silica (Si02) 55 . 78% 
Iron (Fe203) 9. 00% 
Alumina (Al2o3) 22. 00% 

' 

P-6494 HG-209- A Silica (Si0j) 96 . 92% 
Washed eiuartz Iron (Fe201 1 . 56% 

Alumina ( 1203) o. 66% 

P-6494 HG-209- B Silica (Si02) 64.68% 
Clay & soil Iron (Fef03) 5.20% 

Alumina Al203) 10. 50;t 

➔~ ➔~- ➔} ~~ ➔(" ➔!- ➔~- ➔~ ➔:- -;<" ~~ ➔r- ➔~ -,r -~~- ➔!- -~~- -3~ ~} ·H- ➔~ ~- -!~- ➔~- 1:- -)~ ➔~- ➔~- ~- -;~ ➔~ 1r -~- ~r ~i"" 
. 

. 



STATE DEPAR'fLENT OF GEOLOGY AND HINERAL INDUSTRIES 
2033 First Street 
Baker, Oreeon 

1069 State C.:i'fice Build ing 239 0 .i . 11 H11 Street 
Portland 1, Oregon Grants Pass, Orcron 

H 6- I 

REQUEST FOR S.Al-iPLE INFORMATION « t'J), :/...: 
1 

() 

The State law governing analysis of sample s by the St a t e a ssay laboratory is given 
on the back of this blank. Pleas e supply the information requested herein a s fully as 
possible and subrnit this blank i'illed out alone; with the sample. 

Your name in full H. M. Dole ------------
Post of i'i ce add res s ___ ...:cp.;.:•...:Oc.:.--"B;;..;:oc::.oc::.-;;.lkc;::l::....i? __ --=G:..=r--=ar;;c.n.:..:tc.::s;........:;P--=a;:..:.:s"'"s'-','----"O=r--=e.g>,..;o""na.-___________ _ 

Are you a citizen ot Oregon __ Y_e_s __ Datc on \·rhich sample is sent ___ a_-_2_8_-4 .... 7~----

Name (or name s) oi' owners of the property ____ F_._ I_. ___ B_r_i_s_t_o_l ____________ _ 

Are you hiring labor? ---------------------------------
Name oi' clain'. sample obtained from ___ B_r_i_s_t_o_l_ S_i_l_i_c_a ________________ _ 

Are you milling or shipping ore? __________________________ _ 

Locat~ on or property or sourc e of S3l11ple (If legal description is not knmm, give 
location 1•li t h reJercnce to knm-m geogr aphical point.) 

County 

Town:::;hip 

How far from 

~ample no. 1 

Sample no. 2 

,Jackson Eining district Gold Hill 

36 s Range 3 w Section 30 -~ua rter s ection 

passable road and narne of road rii:rht on 

Channel ~length} Grab Assay for Descri12tion 

_.x._ 

(Samples for as<;ay should be a t least 1 pound in weight.) 

DO NOT v-tUTE BELrnl THIS LINE - FGR OFFICE US:i:!: GNLY - USE OTHER SIDE IF DESIRED 

Description ______________________________________ _ 

Sarr:ple GOW SILV:iili 
number oz ./T. Value oz ./T. Val.ue --· 

I 

H.eport issued ______ Card filed _____ ileport maileu _____ _ Called for 

(over) 
SIR-5 



STATE DX:.:PAR.l'KENT OF GEOLOGY AND NINERAL INDUSTRIES 
2033 First Street 
Baker, C:reeon 

1069 State C:ffice Building 239 S.E . "H" Street 
Portland 1, Oregon Grants Pass, Oreron 

I-I 6 , 
REQUEST FOR SAfiPLE INFORHATION tlP,_. 0 1 :t 

r 
2-

The State law governing an~lysis of samples by the Stat e assay laboratory is given 
on the back oi' this blank. Please supply the information request ed her ein as fully as 
possible and subJJ1it this blank filled out alone: with the sample. 

Your name in full ---,H!¼,wr-l'Mn.~D~o±-le---

Post office aJdress ----,PF-rl, O,J,.,1..--.!.B*OHiKi'--,!t4crl-#-7--G-r1:ra;;aH'ftH;t,l"sl-+'P'll!-a*8"""~.,,.., --1Q-!'!r,.,ewgH'OW'ln.------------

Are you a citizen of urer;on _____ Datc on 1·1hich sample is sent _____ -""'+------
Xes o• 20.../;7 

l'Jame (or names) oi' mmers of the property ___ ~F-r,-±I -:<",--:BIS'f"P:l:~•s~1;1no~l1--------------

Are you hiring labor? --------------------------------
Name oi' claim sample obtained from Bristol-Si-Ji.-----------------

Are you milling or shipping ore? --------------------------
Locat:i on 01' property or source of sampl e (Ii' l egal description is not knovm, give 

location Nith reference to knm·m geographical point.) 

County 

Tov-.'l1Ghip 

How far from 

~ample no. 1 

San:ple no. 2 

Jackson Lining dJstrict 
Golt! Mill 

36 s Range _ __ 
3 ~· Section ,o ·~uarter section 

\ 

passable road and narne of road 
light, on 

Channel ~lengthL Grab Assay for Descri12tion 

-:x-- Al2o3
,Fe,Si 

2 

(Samples for a s 0~y shoulJ be at least 1 pound in weight.) 

(Signed) 
---.... 1+-i .-:r, ..... ,--...D'""o'"'l~e---------

DO NOT Wd.ITE BELOU THIS LINE - FC1R OFFICE USZ ONLY - USE OTHER SIDE IF DESIRED 

Description ------------------------------------

Sarr.ple GOLD SILnR 
number oz ./T. Value oz./T. Value 

·~ 

Heport issued _____ _ Card fi l ed i.l.ep ort mailed. ---- ------ Called for 

(over) SIR-5 



f 

Seµtember 12, 1947 

iample submitted by ___ H_._!1_._D_o_le ______ _ 

Sample received on ___ Se_...,p_t_embe __ r_2_.1__,l.._94.._7.._ __ _ 
Analysis by: 

lnalysis requested ______ A __ s ___ re ..... p_o_r....,t .... ed ________ _ L. L. Hoagland 
Assayer 

Lab. No. Sample Marked Results of Analysis Remarks 

P-6491 HG-206 Silica (Si02) 97.10% 
Iron (Fe203) 0.97% 
Alumina (Al203) 0. 96% 

P-6492 HG-207 Silica (SiO.,) 97. 30% 
Iron (Fe2o},.1 1.75% 
Alumi.,ia ( 12°-3) 1.30% 

P-6493 208 Silica (SiOJ) 55.78% 
Iron (Fe20i{ 9.<m 
Alumina ( 2o3) 22.00% 

P-6494 HG-209-A Silica (S10
1
) 96 . 92% 

Washed 4uartz Iron (Fe20i 1.56% 
Alumina ( 1203) o.66% 

P-6494 HG-209-B Silica (s103) 64.68% 
Clay !e soil Iron (Fe{~ 5. 20% 

Alumina A '293) 10. 50% 

* -?~- * * "3~ * ~t-- * ii ~:- ir * ~} ~: ~- i:- * * * * * * ➔~* ➔:- ** " * * ***** 



Grants Pass , Oregon 
Baker. r ~Oref$OD. 

Sample submitted by 

.. 

STATE DEPARTMENT OF GEOLOGY .AND MINERAL INDUSTRIES 

ASSAY REPORT 

---"l:z-i 

- ·-----;•r,r;..---- 193 .,,------
~- ~- ~<?tlA..f.~-

:m=:= 441:i-=- -

---------~--=._!_£_' __ • ~- ·~ :--ii--=::-,------1~ ......... __ .,..... ...... ..,..,.,..,,,,... ___ l l 

The assay resul ts given bel ow are made without charge as provided by Chapter l'/6, 
Sect ion 10 , Oregon Laws 1937 , the sender having complied with the provisfons thereof. 

NOTICE : The as say results given below ar"e from a sample furnished by the above named 
person, This department had no part in the t aking of the sample and assumes no 
r esponsibil.ity 1 other than the accuracy of tp.e assay of the material as furnished 
1t by the sender. 

GOLD 
Ounces Sampl e 

Number per ton Value 

l • 

• 

Marke t Q,uot~t ions: 
Gold $ per 
Sil.vel' t · • , 

per 
$ • 'l per 
$ per 

oz. 
oz. 
oz. 
oz . 

SIL 
ounces 
per ton Value 

o. 
l . • 

Percent Val ue Percent Val ue 
Total 
Val ue 

• 

7 . 

STATE ASSAY LABORATORY 

Assayer 
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STATE DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES 

Grants Pass, Oregon 
:Baker, Oreggn . 

Sample description 

• ,., . 

I • 

ASSAY REPORI' 

-~ .... --....... --- 193 , _____ _ 

i l 

The assay results given below are made without charge as provided by Chapter 176, 
Section 10, Oregon Laws 1937 1 the sender having complied with the provisions thereof. 

NOTICE: The assay results given below are from a sample furnished by the above named 
person , This department had no part in the taking of the sample and assumes no 
responsibility 1 other than the accuracy of tr1e assay· of the material as furnished 
1t by the sender. 

GOLD 
Ounces Sample 

Number per ton Value 

D 

l 

Market •iuot.~t ions: 
GoJ.d. · l .. 
Silver $ 

.o • 

J 
$ 

• 

, per 
per 
per 
per 

oz. 
oz. 
oz. 
oz . 

1 
1 

SIL 
Ounces 
per ton Value 

1 ts 
1:n G 

Percent Value 

r 11 .,o 10 
l • 

Percent Value 
Total 
Value 

STATE ASSAY LABORATORY 

Assayer 



CRlB MINERAL RESOURCES FILE I 

RECORD lOENTIFlCAllON 
RfCG~O Na•••••••••••• KCblC32 
,ECORD TYPE•••••••••• XlN 
COUHlRY/GRGANIZAlION. u~c;s 
HAP CODE 'NO. OF REC •• 

REPORTER . 
If AKE.............................. JOHNSOt .. I MAUR[E: N G. 
UPD,TEO ................... i ••••• 8J 12 

.... --------------·-

BY••••••••••••••••••••••••••••• F::RNSs t'ARK L.; (BROOKS, HOWARD C.) 

N,ME AND LOCATION 
DEPOSIT NAKE ................... BRJSTaL SlLlCl to. MINE 

MINING DlSTRICTIAREA/SUSOISI. ~DLO HILL 

COUNTRY CODE .......... ~• .. •••••• ~S 
COUNTRY NlME: UNITED STATES 

STATE CODE ••••••••••••••• OR 
STATE RAME: JREGCN 

COUNTY...... • • • • • • • • •• • • •• JACKSON 

tiUAO SCALE 
1: 62500 

LATITUDE 
4:2-24-'t2N 

UTK NGRTH1NG 
469~264.& 

3bS 
0 ~ 
3J 

QUAD NO OR tllME 
GOLD HlLL 

LO~GITUDE 
123-06-09,f 

UT M EASTING 
491572.9 

TWP •••••• 
RANGE •••• 
S[CTIJN •• 
MERlDlAN. WI LL.AM El TE 

LO~ATION co~~ENlS: SE 1/~ 

CDMKODJTY INFOR"ATION 
CO~KOOITIES PRESENT•••~•••••• SIL 

PRDOUCE~(PAST JR PRESEhT): 
iAJJR PRODUCTS •• Sil 

CDK~CDITY SPECIALIST lNFOR~ATI □~: 

UlM Z.ONE NO 
+IC 

I 

-· 



-.::-.. -.-, 
ST b 

PROPERTY IS lN~CTlVE 

ESCRlPTIDN uF DEPJSIT 

DEPOSIT TY!>ES: 
RE PLACEHE NT? 

FORM/SHAPE OF LEPOSIT: 

SIZE/DIRECTl □N~l DATA 
SIZE OF OEPJSl I •••• •. SMALL 
MAX LENGfH••••••••••• 1500 FT 
HlX WIOTi •••••••••••• 250 FT 

DESCRIPTION JF WOR<INCS 
SURFACE 

PRiJDUCTl □N 
YES 
SMALL PRODUCTIO N 

23 DRE EST 1000.00+ TO NS 1938-I 972 99.5• t Sll2 

RESERVES ONLY 

ITEK ACC A~3UNT THOUS.UNITS YE,k GRAD£ OR USE 
l 3000.000 TONS 1943 EST 

GEOLOGI AND MINERALOGY 

AGE OF HOSf ROCKS•••••••••••• PER~-TRl 
HOST ROCK IYP~S •••••••••••••• ;REE~SlONE, HETAS[ OIME~TS 

L~CAL GE DUlGY 
NAMES/AGE OF FJRMATIONS,UNITS,J R ROCK TYPES 

1) NAME : APPLEGATE GROUP 
kGE: PERM TRI 

COMhENTS (G20LOGY ANO MINERALOG Y): 
O[PJSIT ~AS BELIEVED TO BE A ,EPLACED LIHESTO~E 

GENERAL REFERENCES 
l} MINERAL ANJ k~TER RESOURCES JF 3~EGON, 1969, ODGMI .BULL. t4. P.239 
2) a'.lREGON METAL ~ INES HANDBOOK, 19\ .J , ODG>fl BULL. 1,-c, VOL• 2, SEC. 2 , P.55 

,-





NORTHWEST TESTING LABORATORIES 

MATERIALS INSPECTION 

PHYSICAL TESTING 

CHEMICAL ANALYSIS 

FEEDS AND FERTILIZERS 

10 

3828 N. MISSISSIPPI AVENUE 
. PORTLAND 12, OREGON 

Pebuary 22 ,1954 

)l • 

LT 

• 

r 

. . . .. . . .. 

• 

11 

o. 

ASSOCIATI ONS 

EASTERN U . S. ANO 

FOREIGN COUNTRIES 

ESTABLISHED 1890 
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Boodllr-C~. loc. 
625 Spice I \land Dr. 
Building I, Unit A 
Sparb, Nevada 89-131 
702 (359-9330) 

R[PCRl: R? □ - 1ns n3_4 

~;11r:rL r [Lrl'1[NT 
NUMBER UtHT '.., 
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F'4 TIJ3901 
F'4 l lJ 3'J0 7 
r•4 HJ3907 
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F'4 T IJ J')li3 
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Df'1 

<n.nn, 
<n. □n7 

<fl .1107 
<fl . rm;· 
<fl. (1[1 2 

<n.001 

BC 
BINWHllGC 

Geochemical 
Lab Report 

.-\ [)I\ ISi()\; m 1'-CHCAPr 1'-'~PECTJO\; 6.. TESTl'<G SFR \Kl <; 

0.03 
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n. n.1 

DATF PRI~TfP: 2r APR 9R 
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