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1,000,000 ton • If 100 feet thick, there would be 10,090,000 tons. The 

limestone lense of this area usu l1y stand nearly vertical am are pod shaped, 

that is, long and narrow. The pods usually lie almost horizontal and the 

depth, or vertical extent, is seldom lass than one-quarter the length. 

Vertical difference in elevation between the low and highest points ot 

limestone outcrops on the claims is 550 1 , so that an average thickmss or 

100', and an average tonnage ot 10,0001 000 is not out of reason. The owners 

claim a reserve of 5,000,000 .tons, which on the basis of our figures would 

permit 50 percent inclusions of sbaly material. Should the rock be used for 

paper-mill rook, or exoeptionall.J, high-grade consumers, the e timate of 5,000,000 

tons is still reasonable .. 

These estimates and conclusion are reached after studying the limestone 

deposits of Josephine and Jackson countie and noting their irregularities 

and inconsistencies. 

Economics: Quarry face could be established, either at the lower end 

(south) wher a maximum width of 600 feet could be obtained, or along the 

west side using the preoipitou canyon wall as the beginning of a quarry face. 

Overburden is practical~ nothing; normal quarry waste will exceed the quantity 

of overburden. 

References: Winchell, A. N., Petrology and mineral resources of Jackson 

and Josephin Counties, Oregon: Oreg. Bur. Mines & Geol. vol. 1, no. 5, Pp. 
232-233, 1914-

Hodge, E. T., Available raw materials fo use in connection 
with Bonnevill Power; Limestone, Vol. , p. 1936. 

Informant: F. I. ristol; Ray C. Tr asher. 

Report by: Ray c. Treasher, 3/15/40 • 
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The former reported that about 5, 000 tons were ground and sh i ppe• 
agricultural lime in 1939-40. 

Geologic setting 

The area is mountainous and covered by fairly dense forest. 1 
marble stands in relief with very little soil cover and sparse vegetc 
The deposit is a lenticular interbed in the highly deformed and mei 
phosed rocks of the Applegate Group of Upper(?) Triassic age. Ir 
dition to marble, rock types of the Applegate Group in the area ir 
argillite, quartzite, sandstone, schist, gneiss, and metamorphosed 
and lavas. The metavolcanic rocks are difficult to recognize and 
guish, owing to metamorphism. Wells and others (1940) mapped tf­
er portion of the Applegate Group as metavolcanics (Figure 2). 
mapped in this study (Figure 3) appears to be underlain largely by 1 

morphosed sediments. 
The marble deposit is less than a mile west of an elongate stoc 

diorite that underlies the Williams Valley, extends north across thE 
gate Valley, and south into the rugged Sugarloaf-Grayback area a 
Siskiyou Mountains. The area is also intruded by numerous si 11-1 ik 
pentine bodies which appear to be more or less conformable to the 
rocks of the Applegate Group. Later dikes of dioritic composition , 
ably related to the Wil Iiams diorite stock, ore less common than th 
pentine. Variable ta Icky alteration is found in the narrow serpenti 
bodies and along contacts of the larger bodies. Soapstone that is s 
for carving has been found in such areas. 

Just to the south of the marble deposit, there is a band of limy 
ite as much as 400 feet wide. It contains numerous lenses and thin 
beds of recrysta 11 i zed Ii mes tone which has similar texture to the Jo, 
marble deposit. Although this limy quartzite layer has no surface c 
nection with the marble deposit, it is parallel to it and may represE 
folded limb of tbe same sedimentary horizon. The quartzite grades 
o normal granular quartzite to a very fine-groined, banded chert tf­
have originated as a non-elastic precipitate more or less contempor 
with the deposition of the limestone that later was converted to mar 

Structure 

The layered rocks of the Applegate Group strike north to north, 
and generally dip at high angles. Dips to the southeast ore the mos 
mon in the area mapped. The attitude of the sill-like serpentine be 

155 

___ .,._ ... ____ "T'_ ... ~~-•~ ... - ·- ------------



• The Ore,Bin. • 

Published Monthly By 

STA TE OF OREGON 
DEPARTMENT OF GEOLOGY AND MINERAL INDUSTRIES 
Head Offic.e: 1069 State Office Bldg., Portland l, Oregon 

Telephon~: CApitot 6-2161, Ext 488 ... , , . . 

Field Offices 
2033 First Street 239 S. E. "H" Street'· 
Baker Grants Pass 

ription rate 50 cents per year. Available back issues 5 cents each. 

* * * * * * * * * * * * * * * * * * * * * ~ * * * * * ·~ *. * •• * * 

Second class postage paid 
at Portland, Oregon 

* * * * * * * • * * * * * * * :II_ * * * * * * * * * * * * * * • • * • * * 

GOVERNING· BOARD 

Frank C. McColloch, Chairman, Portland 
Fayette I. Bristol, Grants Poss •~ Harold Banta, Baker 

DIRECTOR 

Hollis M. Dole 

GEOLOGISTS IN CHARGE OF FIELD OFFICES 

Norman S. Wagner, Baker 

* * * * * * •••• * •• * • ·• • ..• , • .• • ·• *. * * *'* * * * * * * 

ermisslon is granted lo reprint inf-tlon contained h..-eln. Any 
'ith• Oregon State O.par~t of Geology• Mi~rat l~_'!lrl-. f, 
information wlll be apprec:1oted. - -

The ORE BIN 
Volume 24, No. 10 

October, 1962 

JONES MARBLE DEPOSIT, JOSEPHINE COUNTY, OREGON 

By Len Ramp* 

Introduction 

The economic geology of the Jones marble deposit is part of a larger study 
designed to gain more detailed information about the sedimentary portion 
of the extensive Upper(?) Triassic Applegate Group rocks (Figure l) of 
southwestern Oregon. Detailed mapping in areas that contain limestone 
are thought to be the best possible sources for stratigraphic and structural 
evidence, and because nearby diori te intrusives may have been favorable 
host rocks for mineralization. 

Loca.tion 

The Jones marble deposit is located 4 miles west of Williams and 16 
miles due south of Grants Pass, Oregon, in the NE¼ sec. 31, T. 38 S., 
R. 5W. (Fig. l). The deposit lies between 2,300 and 2,900 feet ele­
vation on the nose of a north-trending ridge. From Grants Pass it can be 
reached via Oregon highway 238 for 13 miles, south on Water Gap road 
6 miles to Williams, then west on Kincaid road 3 miles to Marble Gulch 
and up the mine road about l mile. Total distance from the deposit to 
the railroad at Grants Pass is 23 miles. The area is on the Oregon Caves 
quadrangle 15-minute topographic map. 

Historx 

The deposit has been described by Winchell (1914), Hodge (1937), 
and Treasher (1952). According to Treasher, "The quarry was originally 
worked by Al and Lum Jones (deceased) as a source of monumental stone. 
They made a living for 30 years, quarrying the stone and dressing it by 
hand at their home." In 1934 the deposit was purchased by F.I. Bristol. 
Present owners are Mr. Bristol, Grants Pass, and T. T. Leonard, Salem. 

*Resident Geologist, State of Oregon Dept. Geology & Mineral Ind. 
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The former · reported that about 5, 000 tons were ground and shipped for 
agricultural lime in 1939-40. 

Geologic setting 

The area is mountainous and covered by fairly dense forest. The 
marble stands in relief with very little soil cover and sparse vegetation. 
The deposit is a lenticular interbed in the highly deformed c:ind metamor­
phosed rocks of the Applegate Group of Upper(?) Triassic age. In ad­
dition to marble, rock types of the Applegate Group in the area include 
argillite, quartzite, sandstone, schist, gneiss, and metamorphosed tuffs 
and lavas. The metavolcanic rocks are difficult to recognize and distin­
guish, owing to metamorphism. Wells and others {1940) mapped the great­
er portion of the Applegate Group as metavolcanics {Figure 2). The area 
mapped in this study (Figure 3) appears to be underlain largely by meta­
morphosed sediments. 

The marble deposit is less than a mile west of an elongate stock of 
diorite that underlies the Williams Valley, extends north across the Apple­
gate Valley, and south into the rugged Sugarloaf-Grayback area of the 
Siskiyou Mountains. The area is also intruded by numerous si 11-1 ike ser­
pentine bodies which appear to be more or less conformable to the deformed 
rocks of the Applegate Group. Later dikes of dioritic composition, prob­
ably related to the Williams diorite stock, are less common than the ser­
pentine. Variable talcky alteration is found in the narrow serpentine 
bodies and along contacts of the larger bodies. Soapstone that is suitable 
for carving has been found in such areas. 

Just to the south of the marble deposit, there is a band of limy quartz­
ite as much as 400 feet wide. It contains numerous lenses and thin inter­
beds of recrystallized limestone which has similar texture to the Jones 
marble deposit. Although this limy quartzite layer has no surface con­
nection with the marble deposit, it is parallel to it and may represent a 
folded limb of the same sedimentary horizon. The quartzite grades from 
a normal granular quartzite to a very fine-grained, banded chert that may 
have originated as a non-elastic precipitate more or less contemporaneous 
with the deposition of the limestone that later was converted to marble. 

Structure 

The layered rocks of the Applegate Group strike north to northeast 
and generally dip at high angles. Dips to the southeast are the most com­
mon in the area mapped. The attitude of the sill-like serpentine bodies 
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appears to be control led by this predominant structural trend. This pc 
is interpreted as o series of tight, isoclinol folds resulting in repeatec 
posures of o given horizon at various places across the section from ·w 
to east. 

The marble dee_osit 

The body of marble is lens shaped and is believed to be o squeezec 
segment of o former more extensive thin bed of I imestone. The rock f­
been completely recrystallized too granular white marble, with occo 
al gray streaks which give it a pleasing, variegated appearance. Ind 
viduol calcite crystals in the marble range from 1/3 mm in diameter tc 
mm. The overage diameter of the crystals is about l mm. 

Important impurities in the deposit consist of occasional smol I lensE 
quartzite and argillite and o hornblende diorite dike about 6 feet wide 
Small streaks and knots of quartz occur at various places, usually alig 
with the trend of the main body. A few sparse scatterings of pyrite al : 
occur in the mass. 

The lens or canoe-shaped body of marble is about 1,700 feet long c 
300 feet wide, tapering rapidly at both ends. Residual layers, such oi 
streaks of impurities or gray bonding within the marble, dip from 45° ~ 
to vertical. These layers appear to dip more steeply near the southern 
than at the upper or northern end of the deposit. Also, dips observed r 
the western margin ore generol ly less than those observed near the east 
margin. This implies o pinching of the deposit at depth as illustrated i 
cross-section A-A'. 

A rough calculation of the available tonnage is based on the follow 
rectangular overage dimensions: length, l, 500 feet; width, 200 feet; c 
depth, 200 feet. Using a value of 12 cubic feet per ton, there ore 5 rn 

lion tons indicated in the deposit. 
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Marble from the dP.posit is of high purity. Winchell (1914) quotes an 
analysis of this marble by R.C. Wells (1910),which showed 99. 14 per­
cent calcium carbonate and no magnesia. Analyses of 3samples token by 
o former department field engineer, E.A. Youngberg, in 1945 from east­
ern, western, and southern quarries on the Jones marble deposit all showed 
similar results. An average* of the analyses is listed below: 

Silica (SiO2) 0.71 Calcium carbonate(CaCOJ} 
Iron (Fe2O3) 0.08 Magnesium carbonate(MgCO3) 
Alumina (Al2O3} 0.24 Phosphorus (P) 

Possible utilization 

98.54 
1.11 
0.02 

The purity of the Jones marble deposit makes it occeptobleformostuses. 
Stone for building purposes and monuments has already been produced in 
smal I amounts from this deposit. Possible use of the marble os rubblestone 
in wollsin modern architecture offers a market for a limited yearly tonnage. 

The Jones deposit hos recently been considered as a possible source of 
lump lime for pulp and paper manufacturing. This use may be feasible, 
since there are pulp plants as close as Coos Boy and Springfield. Use of 
the powdered product as on opaque white filler in paint, paper, etc., 
may also be practicable. 

References 

Bowen, O.E., Jr., 1957, California Div. Mines Bull. 176, p: 304. 
Hodge, Edwin T., 1938, Market for Columbia River hydroelectric power 

using northwest minerals; section 111 - Northwest I imestones: U.S. 
Corps Engineers, North Pacific Division, Portland, Oregon. 

Treasher, R.C., 1952, Oregon Metal Mines Handbook, Josephine County, 
Bull. 14-C, v. 2, sec. 1, revised ed., p. 158: Oregon Dept. 
Geology and Mineral Industries. 

Wells, F.G., and others, 1940, Preliminary geologic map of the Grants 
Poss quadrangle, Oregon: Dept. Geol. and Min. Ind. mop. 

_ __,,._,,.__,,.,.,__. ____ , 1949, Preliminary description of the geology 
of the Kerby quadrangle, Oregon: Bull. 40, Dept. Geol. & Min. Ind. 

Wells, R. C., 1910, U.S.G. · s. Bull. 419, p. 209. 
Winchell, A. N., 1914, Petrology on mineral resources of Jackson and 

Josephine Counties, Oregon: Oregon Bur. Mines and Geology, 
Mineral Resources of Oregon, vol. 1, no. 5. 

* * * * * 

* Average of P-4113, ·P-4114, and P-4115. L. L. Hoagland, ossoyer­
chemist, State of Oregon Dept. Geology and Mineral Industries. · 
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I TO HOARD GOLD IS NOW FASHIONABLE IN GERMANY 

Three ways to that type of expensive saving 
Reasons and background for hoarding 

In the U.S.A. reserves of gold are diminishing, but ot the some tin 
in Europe are increasing. In the Federal Republic of Western Ge 
gold is eagerly asked for at all bank counters. Its shine tempts one 
believe in its steady value : The private purchase of gold, which ir 
lately, hos no connection whatsoever with technical currency que 
because gold is with us just on article of merchandise. The gold , 
is freely traded in our country is mainly mined in the Union of Sou 
But also many other countries sel I gold. 

At the present time more gold than ever is purchased. In o S, 
financial paper the following note appears: 11 It is remarkable as tc 
reasoning of the German gold hoarders, whose attitudes and experi 
find their reasons in experiences of times of war and turbulent ofte1 
that they, without any regard to the comparatively high price, buy 
coins. 11 

Indeed, it hod not happened for a long time that in the Federo 
public gold coins and gold bars were bought in such large quontitie 
during these last weeks. The smol I savers especiol ly ore eager buy( 

Gold purchases were usually only transacted in times of war. I 
likes to port without good reason with stock and shares, or liquidah 
savings. It seems that there is an important motive for the present 11 

into gold" in finding that during these last months there was plenty , 
about the diminishing purchasing power of the D-mark * * ; the ca 11 s 
warning of our Finance Minister have, without doubt, caused more 
among the population than was expected. 

To "keep gold in a stocking" seems to be fashionable today. Th 
purchaser hos three possibilities: gold coins, gold medals, and gold 
The lotter is the simplest. Added to this, bars can be hod, in gener, 
o cheaper quotation. The smallest bar (10 grams) costs 55 DM, the 
gram bar 4800 DM. The heavier the bar, the relatively cheaper the 
chase price. 

*Translation by Rudolph Zobl, Accountant, Oregon State Dept. Ge, 
and Mineral Industries, of on article by Ernst Guenther Eack, econo 
contributor, Bonn, Germany, printed in Welt .Am Sonntag, Frankfor: 
Main, Sept. 9, 1962. 
**Value of D-Mark os of Oct. l, 1962, about 25 cents American. 
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JONES L STONE DA RY 

PERSONAL 
RAY C. TREASHER 

I.O R APPlEOATE DISTRICT 

Ownert F. I. Bristol and rs. F. I. Bristol, Rogue River, Oregon. 

r:iorth-south 
Area: Three placer claima, two ot which have their long direction />IJ'f,l~l>Jt on 

the W½ NE¼ sec. ,1, 1'. ,S S., R. 5 W., and one h a 1 te long direction eaet-

west on the N SE~ of the s e a~otion. 

Hietory I The quarry wae oTigina.lly worked: by Al and lutn Jon.es (deceased) as 

a source of mol'lUll.tental eton • They made 11 living for ;o yes.re, quarrying 

· the stone, a.nd dressing 1'tt by he.nd a:t their home. The ole.ime were pur­

cha.sed by Bristol, trom tho Jones Brothere, they a.re held by loeation filed 

at Grants Paee, Oregon. 

1nchell J/ reported on this limestone deposit in 1914 as follow, 

"For .eeveral years a deposit of.' marble about 4 m1lea weat of illiems 
ha11 been exploited by a man mmed Jones, ao t.hat -tho depoeit ha.a come to be 
lcnown as the Jonea marble quarry. It is in section ,1, T. ,as., R. 5 w., at 
a.n elevation of a out. 2600 f'eet., a• m.ee.sured by barometer. The limest.one here 
trikes N. 45° E., and dipe about 65° S.E. The rock ie a variegated marble in 

thie opening, being white and blue; in some places it ie stained by limon1te 
d~rived from the alt ration or pyrite. The marbl forms · a lens which is about 
2000 feet long nd about ,00 feet wide as a maximum. At the northeast end it 
ie dl.lt off abr~ptly; at the eouth•e•t end it tapers to a point. It forms a 
cliff on the aide way from th dip, th tis, on the northwest side. It con­
tains argillaceoua streaks and 1kncts• in some places. It ie ea.id to be on 
railroad land.• 

"Thi depo it has been used under very unf vorable cond1t1one. It ie 
about an eighth of a mile £rau the nearest wagon .road, and it is about six miles 
from the place where the stone out.ting and polishing he.e been done. Naturally the 
results have not been eatisfaot.ory, • lt.hough the stone 1e of good quality.• 

r 

11An analysis of thia ma.rble made by a. o .. Wells (U. S . G. S. Bull. 
419, p. 209, 1910) of the O. s. Ge6log1cal Survey resulted as follows: 

Oompoe1t1on of Marble Near. Willi~s. 

S102••••·•••«••·•·•~•·••0•1' 
Ala()'+ Fec?0,., ........... 0.,8 
M,gC) ........... ., ........ .,. • none 
eao.~ .. ,, .............. 05.5, 
H20, ••••••••••••••••••• 0.26 
®2• .......... ., ........ 43 •. 63 / 

w:95 . 

•The e.nalysie ehowa that the marble is over 99 percent pure &!lei te. 11 



Hodge reported on the same property in 19~ as fo llowe f 2/ 
•Thie quarry ie. • about 24 miles by road south of Grants a.ea 1n eec. 51, 

?. ,S s., R. 5 ., 4 1le■ west of ill1ame by poor dirt road. Plate 57." 
• 

M'l'he marble outcropa at :,4oo feet elev tion. The quarried blocks have 
b en rolled down the steep hill to the old chromite road below, where it was 
loaded onto truck■ and n.gone. By th1e slow and laborioue method only emall 
amounts haV'e been 'taken out.• 

"The lower outcrop show a very pleasing black and white varieg ted arble, 
but that from higher up eha hill varies from gray to white. It appear• to be 
quite pure. The 11m.eetone occur• as beds of' variable thiokneae, ;f'rom 6 inches 
to upward■ qt 100 feet, in sahieta and elates. The general strike ie about 
N. 40° E • ., the dip 45 .E., nearly par llel to the mountain elope. The ridge 
summit 1e a bare limestone hogback f"orming a 50 :foot c litf'. ln places there 
are num roua knot of pyri:te e.nd quartz which replaoe th 11 eatone. Util1-
zatioli;l of these depoeite ,rould necessitate construction ot a trU\ one-third ~ 
one-half 11 long and reconstruction of about three miles of ro d. The total 
truck haul to Grants Pas would be 26 miles•. 

The property 1• idie Jt, epri.ng 194o,. 

D v lo;ement: The only developnent on the property was th t done by the Jones 

Brothere in gett.ing out moll!Jlllontal atone. There are three large outs of 

which the upper t.wo al"e one-a ov -th --o • Bristol bae done qui t.e a 

bit ot clearing, nd trail ela.shing. Work h • ~en done on tho one~Ue 

of' unimproYed r eo 't.hat it ia pa aable. 

quipment: none. 

'tr n$POr1;.at1on; a s t d 1n the od.ge report, th PJ'Operty iG 26 mileu frm 

Grants Paaa. However, recent highway improvflllente have brought a hard 
. 

. eur:f'aced road or th• ' ~-coat, 11 variety wi t.h1n o -mil of the prop irty • 

Th mile or Wl1mproved road ia the "chrome road 11 mentione by Hodge, and 

ihia haa been worked by Bristol ao that it is paeeable they e.r 'round. 

The grad i mode.ra1.e., and the 1.Ugrment se:t.is:ta.ctory. H e.vy hauling would 

neoeesi te f\u-th r w ening nd aur:f'aeing. 

Mining [aoiliti qt The d posit. 1 1 in the foothills ot the "Oregon Caves" country 

nd s such, an levat.ion of '400 feet means very little snow. It is doubt­

tul it anow- would oloae operations for more than a few days each year. 

Timber :ls plentiful; D~usle. fir~ yellow pi~, and madronna being moet com-

mon. Th con1:f'ere frequ ntly ttain a three foot di etor. 



Toa9graphz I The area ie mountainous. The 11.tnestone form a. hogback, the ridge 

ot which has e. southward. trend. The wost side of the deposit ii quite stiitep, 

and in placea, precipitous. 

olo&' A ch on the elew.t1ons 1ndice.tee an error in the Hodge repori,. The 

lower end ot 't.h l stone ia t leva"t.1on 2}50 1 and th upper quarries are 

at 2900 1 • ThQl"e 1a a good po s1 bl li ty that the limestone lens continues 

north rd. 

The 11meetone ie variaga.ted black & white, 'to pure white, the UJ.eJ. 

whit.e portion being nee.r r t e nter of the lena. It is quit cryst lline 

and 8hould be oi~a•~d as a.r le. Inclusions of eilioeoua ahale are not 

unoommon, but it 1e doubttul if these inclusions are mor plent,itul than 
/ 

in aey limestone deposit. One inclusion th twas at lee.st 20 feot long 

was noted. ar the cont.a.ote the lim stone contains aea ot siliceous 

m terie.l th t to.nd out. small., esietent knoba whe the atone wee.there. The 

ea are ll and hould "'Ye b t little o'ff ct on -t total analysis. 

Narrow. one-half' inch dik 1;1 at ba.sie1 fine-grained igneoue rook (baa lt'l) 

wor found t one lace, and some tall12'Jltion with pyr te at the con­

t.a.eta. 1o other evid•nc of metalli tion a • .en. 

'l'he • uarr!ea 11 or pits that haye been' opene~ show limeet.one with 

ehal or schist on one •ll. Thie f'orei mat rial ropreaell't.a so e or 

t o "" neluaione 11
, and it 1 my opl on t.'1.at they a.re very local in extent. 

The limestone eeem• to p1no to blunt •noee1 at the 11outh. The 

width inoreas • r pidly o 200 t e~1 nd ten less rapidly to 600+ feet. 

The outcrop wae rollow d th a fair degree of conaie~ency acroae a port.ton 

of the .. , and ½ ~. so that inehell 1a est1.me.te_ of 2000 r et x 6oo feet 

1 not exaggerated. 

An eet :te of quantity wae r ehed il-1 th follo ing nner. 2000 1 x 

600' x l ' thl ck "' 1,200,000 cu. rt. i t.h lime tone t 165 1 bs. per cubic 

foot, this l'fould represent lOOlOOO torus. If' the deposit is 10 feet thick 



there would be 1,000,000 tons. If 100 feet- th-1ck, there would be 

10,000,000 tons. The limestone lenaea of this area usually stand nearly 

vertical and are pod shaped, that is., long and narrow. The poda uaua.lly 

11 almost horizontal and the depth, or vertical extent, ie eeldom lees 

than one-q'Uarter t.he length. 

Vertical •dit'terenoe in levation between the low and high at points 

o:l limestone outcrop, on the clai s ie 550 •, so that an average thickneee 

of 100 1, and e.n average tonnage ot 10,000,000 ie not out of reason. 'l'he 

ownerG claim reserve of 5,000,000 tone, which on the basis of o tiz-

'Ul"ea would permit !5() percent 1nolusiona of ahaly material. Should the 

rook b used tor papar-mtll rock, or sxeeptionaly high-grade conJJUniEJI"&, 

the e.et.imatc of 5,000,000 tona le et.ill r-eaeonable-

'lheae eatimatea and conelu:eiona are reaohed aft.er et.udying th 

limestone deposit.a -or Josephine and Jackson count,1&• a.nd noting tb<t1r 

irregularities and inoonoiatenciea. 

Economics , quarry face could: be atablieh 4, 1 ther t. the lowe!' erul (south) 

,mere -.xirma width of 6oO f~et could b obtained, or along the weat side 

ustng t e prec.1pitoue ea'cy'On 1fBll 8.8 th eginning of .. ' quarry f'ace. Over­

burden it pre.c'l:.icall.J noth1ngJ normal quarry we.st.e will exceed the quantit.y 

of overburden. 

J.NH Rof erenoea: Winchell, A .. 
and Josephine Counties, Oregon: 

•• P$trology and mineral resourcee of Je.okaon · 
Oreg. 8"r .. Mi.nee & Geol. vol. 1, no. 5, PP• 

2;2-2,,., 1914. 
Hodge~ E.T., Available raw m terials for uae in connec~ion 

•1th Bonneville Power; Umeeitone, Vol. , p. 19,0. 

Ini'ormanta F. I. Brietol; Rq C. Treaaher. 
Report. bys Ray c. Treasher, ,115/40. / 
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