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by 

Pr ston • Hotz 

United States Geological Survey 
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January. 1942. 
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Report on ristol Silica Deposit 

Introduction: 
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The Bristol Si ·ca de os1t is in ·ackson County, Oregon in th ld 
11 · ning district about 13 mil e east of Grants Pas • Two t nty acre 

claims ara in the W~ Sc. 30, T. J6 s., R. 3 ·• lillamette ridian. 
dirt road l miles long was laid out to connect the d sit with the 
acific Highwny and the town of Rogue River wher crushing plant wa 

construct d. The d osit was di cov rd and located uring th 'Wint r of 
1938 the first shi ment of crushed silic s de in Au t,1939. 

So far aa is know this de o it is he only one or its kind and pur
ity n Oregon. There ares v ral other bodie of ilicn in th acific 
orthwest, but the only one that co. re with the ristol roperty in 

purity and magnitude is north of Spokan , i shin ton. Th chi r use of 
th silica mined fro th Bri told sit has been for poultry grit though 
some h s been shipped for use s building d, r·1ter rock, refractory 
silica, core sand and the ma.nut cture of soap. ith the co · ng of Bonne-
ville po r to the cific orth t thi cposit s·umes 6-reater impor-
tance a source of ni h grad s·licon for th ma.nut cture of r rro-sill-
con and certain type of gla. s. 

The de sit wa ap din det il by the wr·ter nd Robert T. Littl -
to under tha direction of Franci G. Welle, g ologist of th United 
State Geolo ical Survey. A plane table map wa mad by Littl ton eaiet
ed by loy es of the ri t 1 Silic Co any. The riter is r on ible 
for the re tion of th· g olo ic p. 

r • • I. Brist 1, own r 
enc in the oreparation of tri 

General geolortYt 

d invaluable ae it-

Th country rocks com rie alt volcanics, rgillites, quart -
ite ad marbles. These rocks are exposed over la.r,e area in south

stern Ore on. Ori inally cl ssif'ed as ale zoic by Dillertt and 11 , 
ti y have recently b en r -as ed to the Triassic.· 

~ .. Diller, • S., and Kay, G. ., liner 1 resources oft e rants d-
r ngle and bordering districts, Ore on: u. s. Geolo 'cal rv y Bull. 380, 
PP• 48-79, 19 "' • 

ells, rancis G., and ot er , liminary eologic map of the edford 
adrangle, re on: Oregon Dept. Geol. n Min. Indust., 1939. 

ells, rancia ~., 
aes quad a.ngl, Ore 

d others, reliminary geologic p of the rant 
on: r gen Dept. Geel. and Min. Indust., 1940. 
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arble is the only unit of the country rocks which is suffic ntly 
xpos d at th Bristol deposit to rrant s cial m ntion. Te other 

rock h ~e been adequately describ d by ller.•. Small, 1 nticul 
a es lie in sev ral discret b lt which strike -NE pa.rall l tot 

lle, F. G. and oth r •op.cit. (1939 and 1940). 

structu 1 trend o As s e in figure ___ pod- haped 
mass of marble bor lie deposit on t orth nor t. 
S veral ller lie alon the lo ortion oft tem 
cont ct. The rb 11.y fine-grain d ray. In so 
alo the cont ct lie bo eco 11 tly coa 
and is pure white. it s rp osed to a tremolite 
w ich in turn is re laced by bl quartz. 

The ttitud or the to th g neral struc ur 
oft e rock n thi p rt of outhw t Ore on. rincipal. tre dis 
l 30° • thu dip v ries fro 45 to 65 egree to the southeast. Th 
marble occur as small ds which 1 n rapidly and are sal om rco than 
a f w hundred r t thic and few cor wid • T o cont ct bet n 
le and th nclo in rock 1 r ulted ins v ral place, for example the 

contact between rbl nd the volcanic north st of the silica body. 
Te ctual is lac nt is not known but rob bl.y ·t but a r w f t. 
The f~acture zon commonly is rallel to th contact and is a dding
plane fault d velo d betwe n rocks of diff ring compete cy t th ti 
of def or tion. 

The ore bodY;: 

There are two kinds of q art in this d po it. it quartz o 
t main s of th d eit whil blue ri ty bo rs 2/3 of the 
posit a n rrow band 15 to 75 f t de. T blu rock contains n un-
d si~ ble unt of im ti but i or interest in consi erin the o ·-
gin of the d o it. 

The whit silica i dense, very fin ed tz. It i tr 
lu · to rea colored nd n d r th h d lens 
th -r:, i'inely c'M stalline ry ar ce on f 
u inclusi ther than o etite can b • 

In s narr w ontinu s . an aks of ncl 
a vi ible. 
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Thin sections e · ned 'Iii: h the uicroscopo show that the rock i 95 
r cent quartz with acce sory magn tite nd a.pat'to. The magnetit dos 

not e cecd 1 r c nt hile th apa.tit , wh ch j s res ons ble for the 
hosphoru content of th silic varies from 1 to 1 . 5 er cent . A atit 

is mor bundant in spec ne t ken fro the rd rs or the deposit t n 
tis n the c nter. Hema.ti pseudomo s of pyrit re occasionally 
een. 

qua.rt , unlike the mite, hows o variation in c er. 
1 ar ranslucent and have a. distinct! v blu.i h • 

ke and clots or tit dust give it a mott ce. 
, those ortheast ide of th o re 
en- d; other, occur lo the ~tem c , 

t t on due to al tion or quartz with fo:i 
molite. Thi rock gr v ry r idly to ive rock in 

one direction and to c lcit -tre ol:tte rock in the other. 

Thin ections of the blue q artz from the ste_ contact hav relic 
cryet ls of diop ide and tre lite. One speci n from the northeast eid 
of the de it h s includ d calcite c t ls which are altering tot 
olite. other e ci ens are similar to th wh1.te quartz wh n seen in t'iin 
s c ions except that thay ha.ve ll tl mor magn t1.te. There see to 
be o more apat te in th blue uartz han n the white variety. 

The white qu rtz body is elongat :in a. north-northea ·t; direc ion 
ap roxi tely r lel to th structure of the enclosing ock . 
outhem half i roughly 1 n - d. The orth half ha or 

1 s the .form of an i scel tria 1 with a lo narrow tongue of 
quartz xtending northward from its • The urr c, ext nt is about 
1400 f t and the aver ge widt is 280 f t . Th wide t part is bout 

dway- up the lo ore it i o r 680 feet . The t ep out·rard dip ing 
contact give the body a we pe a.ppe ra.nc in cro s-section. 

re two romin nt sets of joint both of ich strike abo t 
The joints of one aystem, which are a aced at interv ls of 2 

or 3 t t, dip ste ply tot southwea ile th ther, wh'ch is co ely 
spac d at int rval of 1 4 nchea, d northe st fro 45 to 65 degr e,. 

id a these two jor joint t - rock i bro:en by n wn d r clo ly
e ced 1 regular and curve fr ct res which a no 1 to th oth r two 
s stems. Thus the rock is brok n nto 11 irregularly- ha iec 
·•h:i eh ,re tly r cilitate ml i ll the · 1 crus ing. 
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Ther e i s noticeable displacement of the east and west contacts along 
two faults having a northwesterly trend more or less parallel to the joint
ing near the middle of the body. Many shiny polished surfaces are visible 

on the widely- spaced south-dipping joints indicating slight displac ment 
along these planes. Two normal faults with small displacement are wall
exposed in the quarry. The lower west contact between the blue quartz and 
country rock is a fault.and it is beli ved that there has been move nt 
along much of the southwestern contact . The cont act between the white 
quar tz body- and the f r inge of blue quartz i faulted in places as is in
dicated by narrow zones of fracture and granulation. The displacement 
along these boundary fault s has been small . None of the faults affect the 
value of the deposit . 

Genesis 

The relationships of the blue and white quartz to each other and to 
the enclosing country r 9ck are important to a consideration of the genesis 
of the deposit . 

One of the ~ost important relationships is the general structural 
concordance betneen quartz and the country rock . There is a close par
allel ism of directional trends between the marble and t he blue quart z 
especially along t he west border of the deposit wher e the at tit ude of 
the narrow band of blue quartz is the same as that of the marble . With
in a few feet of t he contact the marble is transformed to a tremolite 
rock which in turn is replaced by the blue quartz. 

In contrast, the contact between the white and the blue quartz is 
, abrupt and although the we tern contact of the white quartz parallels tr 

blue quartz- marble contact it cro s-cuts both the marble and the blue 
quartz at the upper end of the deposit . Furthermore, there is no concord
ance along,the northeastern contact between the white and blue quartz. 
Small veinlets of lighter colored quartz cut the blue quartz in a few 
places, and there is some evidence of slight replacement of the lineat d 
bluish rock by more massive lighter colored quartz. 

It ls believed that both the blue and the white quartz ar~ of hy ro
thermal origin. There is nothing which indicates that the deposit i a 
wholesale replacement of some r ock sucn as marble, though in places there 
is evidence of partial replacement of the marble by the blue quartz . 

Ther e is no evidence to indicate the controlling factors for the 
emplacements of the siliceous material. Careful examination of the sur
rounding area has not revealed similar deposits of silica though quartz 
veins are common. 
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There WO!'e two aepa_at • and distinct periods of quartz depositio. 
The lue quarlz was de o · ted first a , 11 lens -like body rail 1 
to the tructure or the nvaded rocks. It was euftici ntly rich in 

gmatic olutions and va. to artially replace tho marble with w ic 
. it c e in contact. 1hen · t had cooled and become solid it tractu d 
and as cond wa.ve of siliceous mat rjal ell.Ire in nd a. d posi d. This 

t r-1 l hn.d lit le effect on the nvnded rocks. Cooling n cont_ ction 
co ned 'th outsi e forces rew lte in !ractur n and the d v 1 nt 
of oints and fault. 

The -<'ollm;' e analyse of le 0 t white il ca: 

l 2 3 4 5 

Si02 99. 57 99.40 99.58 8.71 99.54 

Fe203 no analy io for this oxide .48 .15 

Ali)3 no a.nalysi for this oxide .2? .06 

C igO naJ.y is for thi, oxid n 1 .14 

2°5 • 6 ~.030P .043•.019 P .064=.029 .089:.038 .11=.048 P 

1. 1 ct o-metaD urg cal Corp., crtland, Or gon 
2. " Tl II tr ti II 

3. II If II II " fl 

4. r h ro • _ne., ib i • 
5. 1 ctro-metal uric 1 uorp., ortland, Ore on 

It ldll be noted that all the a , lea cont in phos horus. Phos i 
of concer. wher th -quartz is t b us s a. flux, as in the ctur-
ing of ferro-silicon. 

The blue quartz is consid rd alu 1 s for flux. Jo duquat 
y s },..ave b19en made or the blue variety b t it i_s con ide d to hav 
high percent ge of imourlties. How v.r, th res to be nor a n £or 
its not ing•mined for u i terJ is s n which rity is net o. primv 
lem nt. 

ining: 

Th ristol Sil;c de o it· l s d at t es 
outh-i'" cing egre s slo • quar · s 50 0 

f · been e d 1y 70 f et in nal 
r n Th loc ted on t 

r th r i · bur n. Th 
w • 6 fe t t. · 
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c ean rock. The wa.oto i duped low th q rry from th end or t 
tr y. '• 

Sufficient quartz to m pply t e ndll is mined by two n wo r...i on 
shift a. y . The oles re drilled by d usin0 a single ack and 7/8 

t.e l drill. T e ho ar dri ed t dept· or 36 inc es 
with 40 ere nt ci 1 el tin. 

roximate 15 ton of ck a b oken down for each hol. 
r th clo el.y paced nter ec .ing frac ur s t ~ rtz natur Uy b· 

into mall fragments whic ar oldo re than 6 inches acres. Th 
at i i shot down on to a wooden trap from wher it is load d into 

2 ton oar., and ·s tr ,d by and to a 75 ton 'llrooden st.ora.ee bin. Th 
artz is then truckod to the co oany plant at ogu River whex it 1 

crush d. 

Cru hing plant: 

complet ly el ctrifi d d as a ca cit o_ 
a prox:ima.t 1y 4 per • A 9 .x 18 in h j hr due t1'1e 
rock to a ize nches after which it p ees between two 24 x 14 
inch whic it to th req aize. e rolls are adju t-
able t rmit g to ize from l inch. r a 
roll ru he ct ic co veyed el va.to a bank o threa-
d c ting s where t is sized nd distribute to th in 
th ~e. t fro th ... 11 is ev: ted to th dus h r. 

mall &I:10Unt of de - lo, nt work a b n done en t -ro rty; 
only 

' co . 
t 

.fficlent to .., illca r quired by the les de rtment of th 
number f . 1 s for an lysi were ta.ken in rder t loc t 

ra.de of quartz. P vious to this 1rvey the de, sit d not 
d in det 1 nor had it xtent been rov n by drilling. b 

Th rface or expo d whit uartz i 
t., h1ch1 ba don weight f 165 lb . 

0 tons pr vertical .f'oot f th . 
et,~ conservative eati t of 

a r x:imately 396,000 quare 
per cubic foot, would b 
umi a mineabl d p h f 
tonna e is 3,20 ,ooo t n. 

Future of the de129 t: 

The amount of ilica mined, crushed and shi d has be n r l·tiv -
lye 11. ver, becau e cf inere aed indu trial activity in the 
ortlan are , tM. s de o it sum':l g at r otentitl imr,ortance. 

sti t d minil'!!Wll re f 3,200,000 to ems o sup-
ort ustry. It be ,..,,..,nom e t thi figure i 

and there is ot.hing g to :i ndic t.e th a.t-
r thsn 10 r t mi ht not be d. 
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srryin i probably th cheapest and most ractical , thod of re
the qWµ'tz . rhen a depth of 75 to 100 feet hn.s been ttain d it 

ul 's o bench the qu rry. Thu a series ot o. n cit could b 
tablish d 01e abov t e other pt e hill in t p-like r h1o. GI" vi y 

chute r cor yor b~lt mi ht be used to transfer t e rock fro:n the 
quar-ri o to the bin 1 vel. 

If fut eying follo · 
than a few fe t th. st 

ip ad by ha.n or r · zer. 
he ov rburden b co s ·ely thicker until in 
5 to 20 et. 

Th chief probl a to b overc ho e ma r s-
rta tion. e di t nee from t in e c ng only 5 

miles -v~r good rod, but th distanc f the c h t 
ortl d are is over 300 miles by rail. An incr ased d ma.nd !or t 

quartz t overco,1 this probl m since there ar no oth r odi 
s · r ize and purity closer to Portl d. 

The uses for an th requi m.ont ch must be fulfilled y qi1 rtz 
in industry a .. .-e i~ n in th U. ~. r :u of Jin Bulleti."1 266* and 
Info tion Circul s 6472 d 6473. 

-:: l, ·• ~., o mol 
, B• 1. 266, 1927. 

d us so ilica and, u. s. Bure u of 

• , artz ic 
Inform. Cir. 6472, 

- G neral SUirlm&l'.'V • 

1931. 

'., artz and ilic Pe.rt II, u rtz, 
U. S. Bure o Min Inform. Cir. 6473, Au 

1• 

• • 
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