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, -,dfute (])epaitment of §eofo9J and c/ll(ineiaf [lnduj,hiej, 

,/"-______ __..__ _______ .;.._ ____ __.;;:~---------------------
.;: 702 Woodlark Building 

Portland, Oregon 

BOMBSIGHT CI.jIJ (Optical Calcite) MaJ.heur County 

Owners: R. D. Lytle and Charles w. Swan of Vale, Oregon 

i,ocation: Two miles south, and a half mile west of the point where the 

Watson Road crosses Dry Creek, on the north side of the second 

right hand canyon near summit in the NE¼ sec. 21, T. 23 S., R. 43 E. The 

property is 41 miles south of Vale, 46 miles southwest of Nyssa, of which 35 

miles is over unpaved roads. 

Atu,i One lode mining claim. 

Histou: This general area had a small boom about 15 y-ears ago. It did not 

amount to much and there is no record of production. Wagner1 Tisi ted 

this general area and :made a reconnaissance of the various calcite occurrences 

on April 9, 1943. After a brief study, he recommended that exploration at depth 

be attempted since there was an apparent improvement in crystal grade with in

crease in depth. Lowry2 subsequently- visited these calcite localities in May 

1943 and did some shallow digging at several points on the veins. His trench

ing, which extended to a depth of 2 or 3 feet below the surface, seemingly bore 

out Wagner's contention in that there was an apparent improvement in crystal 

grade immediately below the surface •• F.ollowing publication of Lowry's report 

in August 1943, about half a dozen claims were hurriedly located on open 

ground in this area, but other than this no exploration or development work 

has been attempted. Due to the fact that the war effort is critically short 

of optical grade calcite and owners of the various claims were apparently unwill

ing or unable to operate their holdings, the Department decided to take the ini

tiative and determine whether or not any material of optical grade was available, 

particularly at depth. A crew of 5 men set up camp on February 15 and spent a 

1 Wagner, I. S. •Iceland Spar Claims," G.M.I., April 9, 1943 
2 Lowry, W. D., "Calcite Occurrences near the Owyhee Reservoir, Malheur County,• 

June 1943. 
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month on the ground conducting surface reconnaissance and undergrotmd explora

tion. Following a careful scrutiny of the numerous outcrops of calcite in the 

area south of Dry.Creek, it was decided to explore farther the best looking 
- , ' " -

occurrences on ground which offered the greatest opportunity for digging both 

a shaft and drift. The claim selected was the "Bombsight• claim, held by the 

Messrs. ty'tle and Swan of Va.le, Oregon. 
. . 

This property lies at least 500 feet 

abo~e the floor of Dry Creek Valley and is reached by a rough road constructed 

by the Department 1~3/4 miles long from the end of the road leading to the 

Iceland Spar cl.aims, No. i and No. 2. Another factor in selecting the Bombsight 

claim was that it was.the only claim suitabl~ from a geologic standpoint on 

which the Department was able to obtain permission to carry out its program. 

Several of the other clalms in this area were either under lease or option, so 

that ready permission to enter on the ground was not obtainable. 

Topography, Climate, etQ.: Elevation of the property is about 3500 feet. Eleva-

tions in the district as a whole range from 2500 

to 3500 £eet~ The area is composed, for the most part, of flat-topped mesas 

covered with.basaltic flows which a.re cut up by steep-walled canyons, 500 or 

more feet deep. Crossing the area are numerous creek beds which a.re dry except 

for periods during cloudbursts, when they may rise considerably. Rainfall in 

the area probably is not in excess of 15 inches annually and is largely con

fined to the winter months. A considerable portion of the winter precipitation 

occurs as snowfall at the higher elevations. 

Development Work: Development work done by the Department consisted of sinking 

a sbaf't and driving a drift on two of the three veins cropping 
. . 

out ori the claim. An open cut approximately 6 feet wide by 18 feet long, which 

exposed both sides of the nearly vertical vein 18 inches wide at the surface 
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was canverted into a shaft when a depth· of 6 f.eet -was reached. As the shaft 

deepened, work was confined, to the footwa.J.i side, lea•ing the vein in place.· 

The shaft was bottomed at 20 feet and had been· decreased in cross-section to 

about ., feet wide and 6 feet .long •. At- a point on uother vein '°hich outcropped 

about 150 feet so11th of the ~shaft and 40 feet- below it, a drift was driven along 

the banging wall for a. distance of-15 feet from the face of an open cut 8 feet deep. 

Several other small open cuts were also dug at T&i-ious point·s ili the general vicin

ity,' but none ot them extended inore tban .:, feet below the surfiee. Approrl!lfately 

55 tone of calcite •s expos.d in all the. places worked., 

Geolog: The geological,: i-elationtJbipe'of this area ha.Te been cleseH.bed by Lowry+. 

Briefly-, the area consists' of- fiat-lying beds of sedimentary- material. 

probably of lake origin-· which u-e in pa.rt capped by basal tic flows. Veins and 

veinlets of calcite·laaviDg a. nearly vertical d1p•c\1t throvgh the lake beds in 

numerous places, and have a north?.rest trend, extending in some' places for as 

much. as half a mile before either, pinching out, or aisar.,pearing under overburden. 

A tew minor. veina had a north strike •.. Widths of the veins are from' a few inches 

to as much as 20 or more f' eet al tho-ugh normally about 1 to 2 feet.· 

'!'he. lake bed material weathere to a soft fine soil on erpoeure but changes 

rapidly to a tough, resistant mass at depth and-is firmly cemented by inclusions 

and veinlets of -calcite next to the vein. There are also occasional cobbles, 

pebbles,and some fossil material such as ti-eelimbs~ fish bones, arid snails. 

The calcite in the veins explored was or a remarkable degree of purity for 

the most part. The calcite tended to be a solid mass with but few inclusions 

of foreign material al.though certain areas· along the vein were only cemented 

masses of lake bed material which apparently had slollghed into tlie fault. Gener-

/.: ally the vein made a sharp contact with the lake beds but, as noted aboTe, there 

was som~ impregnation or the bedrock. At the point selected for sinking the shaft, 

*Lowry, W. D., Op. Cit. 
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a solution cbannei was· found in the center ot the vein. This channel, ranging 

in diame-ter from a tiny aperture to an 01>enirig or' 16 or 18 inches, was open 

for the m~s'.t part, and extended trom 'the surface' ·do,m to· at lea.st the bottom 

of the shaft, and apparen~·contintied on to a s6mEmhat.greaterdepth. Frac

turing was common ;in the upper portions of the'vein where·frost action prevailed, 

but d.isappeated with depth. There seemed to be no systematic disposition of 

the water;..clear portions 1n the vein. ·orten perfectly· clear material was found 

adjacent to opaque material of no val.'Ue'whatsoever with :no gradation apparent. 
. ' ,. 

In other places t1ie calcite slowly cba.nged from very·impure material to that 

which was perfectly clear. In gerieral'the central portitins <>f the vein tended 

to be' purer than that along the walls. · This was eTidently. caused by the cover

ing. up of . the walls ot eXposed lake· 'bed material 1d. th layers of calcite, thus 

·permitting lilter solutions to travel upwards through ctileite-ceated channels 

which imparted little or :no extraneous material to:the erysta111zing f'luid. 

One of the'objectives of 'this investigation·was to de\ermi:rie if possible whether 

:or not there(1ras'an 'im~:t-oveinent in the calcite with depth. As far as it was 

possibie to determine in the field, there •as no such improvement.· Perfectly 

clear material was found at the surface of the Yein 'trhe:re it bad been subjected 

to weathering for a considerable time, although this material was of much too 

smail a slz$ to be of optical use. At depth perfectly clear material was also 

obtained.which bad a some1rha:t" greater size but it likewiee was still too small. 

All of the pieces larger than one-half inch ona·side fo\Jnd in any of the· veins 

explored contained pbtsical imperfections such as twinning and fracturing, but 

·thls does not mean ·to say that suitable miterial in marketable sizee cannot.be 

found. Inasmuch as 'the caitite veins must necessarily extehd to considerable 

depths,any difference in grade of the "Yein material, barring purely surface 

effects, between two points separated by only 20 feet vertically would probably 
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b& negligible. In other word a, a shaft sunk t.o a. depth as great -as 100 £eet 

would very likely fail to show any. markea change in the vein • 

. · Aftet- ··the completion· 0£ the prt>Je¢t it was learned that the bulk of 

c,ptical grade calcite currently being productad in ·the .United $tates and Mexico 

is obtained f:rom ngs occurring in cal-c.i te veins ratber than from the solid 

portions of the vein its6lf'~ · Although this ta undoubtedly true, it. is felt 

that in the 11&1hew Countt deposits,ther• is a·clieti.nct possibility of finding 

good grade material•in the solid portions-or the ••in as well as in vugs. 

lioinit The fragile·nature·of aptical ea:leite requires that-any mining opera-

tion must be ear~ied·on without ,the·use of explosives near the vein, 

any ebaf'P blows or heavy strains applied to the vein, or fm1' other operations 

whieh might -eause internal fracturing in the rholibs. :ror these reasons, elow 

hand methods are· indicated, -al.though one operato:r ilr Montana writes that the use 

of air-driven paving breakers and chippers is permissible and effective. Where 

possibleia bulldozer ·might help in removing overburden, although the nature of 

this·partictl1ar ground is such that this might not be· efficient. Once the cal

cite has·bean exposed. the next problem is to.locate areas along the vein where 

wgs o:r ·cavities occur.· These·.spots are likely to- produce better material than 

the solid portions where fracturing and twinning are comaon~ It should be pointed 

out that vugs differ from s0lution channels, in that crystals lining the walls 

of the latter are likely to have suffered- from re-solution from.surface waters, 

while those forming the walls of vugs·a.re less likely to be deformed. Solution 

channels-were fairly common in the veins examined but no·true vugs-were found) 

and although this does not preclude their existenee,,it does indicate that they 

might be hw and far between. :The re1t10val of material from- the walls of• vug 

should.be a fairly tlimple operation, although if the vein adjacent to the vug is 
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solid and has a thickness of 1 or more feet, it presents a serious obstacle 

to the removal of unflawed material. The use of holes filled with quicklime 

to which water is added bas been suggested as a means of prying out chunks 

from the vein. This method would appear to be slow and would be confined to 

down-holes. The use of a quarry saw might prove effective, although no in

stances of its use are known. The Montana operation is currently using 17 per

cent powder and the use of a 4 percent black powder is contemplated as an exper

iment. While sinking the shaft, the first five feet was put down entirely with 

picks and moils. This was exceedingly tedious a.nd it was decided to use light 

charges of powder, usua.lly a half stick of 7/8 inch, 40 percent gelatin, to 
' . 

speed the work. Great care was exercised in placing the shots so as not to 

damage the vein. Due to the nature of the ground and the smallness of the 

charge, most of the holes bootlegged, or broke little ground. A considerable 

amount of the vein was removed from the shaft a.nd much of this material was 

subsequently broken up into chunks not larger than 10 pounds. Reducing these 

chunks was time consuming and often resulted in irregular breakage due to twin

ning. Techniques used in this process consisted for the most pa.rt of attempting 

to cleave along apparent cleavage faces with either a stout knife blade and 

bammer or a wide-bladed wood chisel. ·considerable stress and shock was necess

arily transmitted to the blocks and the need for some better means of reduction 

was indicated. All cleavage rhombs obtained from these blocks tended to be of 

the order of an inch or slightly larger on an edge and even these small pieces 

contained numerous visible cleavages, clouds, or showed evidences of incipient 

fracturing. As the work progressed careful observation was made of the vein 

material and, as far as could be determined, it was difficult, if not impossible, 

to differentiate between portions of the vein containing good and bad material 

without actually breaking the calcite up into small pieces first. Cloudy or 
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badly fractured material closely resembled the clearer portions while still 

in place. 

Economics: The e~onomics of mining and producing calcite of opticai quality 

is quiie different fro1:n' that· pertaining to normal mining operations. 

Since the 'likelihood of finding e>ptical grade material is largely ·confined to 

the areas·adjacent to vugs and other ~olds, it follows that the vugs must be 

located first and this is a hit and miss proposition since they apparently have 

no relationship to faults, solution channels or other· geologic factors. In 

this respect the.mining of calcite resembles that of hunting for gold pockets. 

Since rio optical grade.materia.1 has yet been found in the deposits in Malheur 

Comity, no estimation of.the amomit of suitable material that might be obtained 

per ton of vein material mined is possible. The optical calcite properties 

located in California and Mexico have reportedly yielded from 1 to 13 percent 

suitable material. Taking one-half of the lowest figure as a hypothetical yield 

for the Malheur deposits and assuming that the material obtained brought an 

average price of $7.00 per pound,' a return of $70.00 a ton is indicated. However, 

for every ton of such material mined there may be several hundreds of dollars 

expended in hunting for it and preparing to mine it~ tt must be emphasized that 

the above figures are for purposes of illustration only. Some vugs have produced 

as high as 900 pounds of saiable material. 

From the above it will be seen that it would be idle to try and estimate 

the tonnage of calcite that could be mined per man day, and hence any estimate 

of mining costs is impossible. 

Such a venture is decidedly a gamble since it would be impossible to pre

dict recoveries in advance and the nature and extent of the mining operation 

r would be largely dependent on the showings from day to day~ 
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A!JY mining operation wl:doh would extract, ma.teri_a.l of optiecu grade only 

would be faced'With a good IIIB1Q' serious obstacles •. In t:t:>:e first place optical 

grade calcite ca.nno,t ,tand.any __ Jarring or straiil during mining •. T:tie -nature of 

the lake beds is such. tha.t they __ cannot be wo:r.ked e.fficienU, by hand meth(?ds 

alone. Some t,ypes 0£ power equipment such.as air-driven pav~g Qreake:rs or 

moils might, prove Si-tis.factory._ The veins, too., are tough and resistant and 

where more than a foot thick present a difficult problem in breaking them up 

into small pieces. A few natural cleavage or fracture joints were found near 

the surface ot the Yein ~ut with depth the vein is UJ1if'ormcy- solid and nothing 

short of a stone quarry saw would seem to be suitable for cutting it up • 

. The. present demand 1s for rhombs at lea.st an inch. and a half on an edge 

and having very minor or no impurities, either visible or invisible to the 

unaided eye. Basal twinning is not objectionable, but all other twinning is. 

As mentioned above, all the cleavage rhombs seen either in the vein or actually 

recovered were much smaller than an inch and a half, and all contained visible 

defects. Another disadvantage lies in the·ract that this material will be 

needed in quantity for the duration only and might become relatively worthless 

once the wartime consumption has ceased. These veins occur in a remote area 

arid some difficulty might be experienced.in maintaining a suit~ble camp arid crew 

at the present time. The use of miners familiar with standard mining practices 

would require re-educating them in•the careful handling of this material, since 

one misplaced blow could conceivably destroy several' hundred dollars worth of 

rhombs. 

On the·other band, there are oertain adTantages which an·operatiori ot this 

type poseessee·and which might be great enough to offset the disadvantages men

tioned above. There would be no transportation expense since the marketable 
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material would be of such small bulk. Also there would be no assay charges 

or delays in payments since delivery would probably be made to an agent in the 

nearest town, at wlii.oll.tiae mater~al woulii be graded and payment made. Prices 

range from $5 to $50 a pound depending on the size and purity of the rhombs. 

However, these_pri~es are for material used for.Nichol prisu, while rhombs used 

for military purposes bring only $6 to $8 a.pound. 

TABLE 1 

VALUES FOR RHOMBS OF VARIOUS SIZES AND PRICE RANGES 

~;i,zg Ji:t. £5.QQ &2.0Q i'.Z.QQ &8.QQ £2.QQ ~lQ.QQ 
Qr Raomb Lb. l.121 Lb 1 I.12. I.12. L:b. J;.b. 

li" .33 $ 1.65 $ 1.98 $ 2.31 i 2.64 $ 2.97. $ 3.30 

2" .78 .3.90 4.68 5.46 6.24 1.02 7.80 

2½" 1.52 7.f,;,o_ 9.12 10.64 12.16. 1,3.68 15..20 

3" 2.64 1.3.20 15.84 18.48 21.12 23.76 26.40 

3½" 4.18 20.90 25.08 29~26 37.62 41.80 45.98. 

4" 6.24 .31.20 37.44 43.68 49.92 56.16 62.40 

5" 12.22 61.10 7.3.32 85-54. .97.76 109.98 122.20 

6" 21.10 105.50 126.60· ... 147.70 168.80 189.90 211.00 

Table No. 2 saows the nwaber of rhoabs of various sizes .per ton ·required 

to return $,30.00 per ton of calcite mined. The figure.of $)0.00 per ton is 

used ,since it might possibly approxiaate actual mining costs, although as 

stated above it is difficult to e:atima.te accurately costs of mining and pre

paring the rbombs. 
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TABLE 2 

NUMBER Ol CALCIIE RHOMBS PER TON REQUIRED 
TO REIORN &JQ ff& :J:QH Q,E MAIWAL ~N~. 

. . . ' . -

~l:Zi Wt1 &5.QQ a2 .. uo i1.QQ aa.oo 
1.Jlt L:b. l.R1 ~. I.:12. 

l½" .33 , 18.18 15.15 ,-12.99 .'·11.36 

" 2" .78 7.69 6.41 5.49 4.81 

2½" 1.52 .3.95 3.29 Z.82 2~47 

3" 2.64 2.27 1.89 1.62 1.42 

3½" 4.18 1.43 1.20 1.02 o.78 
4" 6.24 0.96 o.so 

From a st~ ot Table 2, it will be seen that only a very small portion 

of the material reaoved needs to be salable. For material worth t5.00 per 

pound only.;, percent of the calcite mined must be of optical grade, to ,rield 

i30.oo per ton, with proportionately smaller 8Jllounts for higher grade or larger 

Sil-ed rhombs. 

Although the mining operation iteelf would be slow and tedious there would 

be littl• or no expense for timbering since the ground stands well and the arid-

. ity of the region would permit year around operation. Since there are any 

number o! outcrops of calcite in this general area it is likely that mining opera

tions would not be.carried to a very great depth since it would probably be cheap

er to move from point to .point on the surface and confine operations to a shallow 

depth instead. Priorities for materials of all sorts would be the highest avail

able and the full cooperation of the various Government agencies could be expected 

since optiea.l grade calcite is one.of the most critical of the raw materials 

needed in the war effort todq. 

Report bJ;: R. s. Mason 

~: May 9, 1944 
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