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WAR MINERALS REPORT 

UNITED STATES DEPARTMENT OF THE INI'ERIOR- BUREAU OF MINES 

W.M.R. 49 - Chromium March 1943 

JOHN DAY DISI'RICT 

Grant County, Oreg. 

SUMMARY 

Sampling of underground workings and exploration by trenching and 

diamond drilling by the Bureau of Mines1 at three prominent localiti~s in 

the JohnDayareaofeast-central Oregon has indicated 128,000 tons of chro

mium ore that will assay 20.to 25 percent chromic oxide. A supplemental 

program of diamond drilling now in progress may greatly increase these 

reserves. Little is known of otherdeposits in the JohnDayarea except that 

they are much smaller than the three deposits explored by the Bureau of Mines. 

The John Day area ranks third in the United states in reserves of 

chromite. The deposits are accessible and readily minable, but their stra

tegic importance is diminished by the low percentage of chromium in the 

chromite of the principal deposits. With very little preparation mining can 

be started simultaneously at the three largest deposits, now accessible by 

fa.U:ly good truck roads. Open-cut mining with mechanical equipment can 

be employed at these deposits while development and preparation for under-

ground mining is in progress. 1 
1 O, H. Metzger, een1or mining engineer, 
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Most of the ore is of milling grade, though some clean lump ore might 

be produced. In most of the deposits the chromite grains are larger than 

1 mm., but in the Iron King deposit they average 0. 2 to 0. 5 mm. in diameter, 

and losses due to sliming during the necessary fine grinding of that ore may 

be excessive. The gangue of the ore is usually serpentinized dunite, differ-

ing sufficiently from chromite in specificgravitytopermit concentration by 

gravity methods. 

INTRODUCTION 

Grant County lies in the central part of Oregon about midway between 

the Snake River on the east and the Cascade Range on the west. Nearly all 

of the chrome deposits are in the drainage area of the John Day River! which 

crosses the county from east to west about midway between the no.rth and 

south county lines. JohnDay is the largest settlement; it is on the John Day 

River and about in the center of the area. Other settlements in the area are 

Mt. Vernon, Dayville, Prairie City, and Canyon City. 

GEOLOGY AND MINERALOG-f 

.. The chromium ores of this district are all contained in intrusive igneous 

rocks, which when fresh are collectively classed as peridotite, but when 

altered, as in theJohnDayarea, are called serpentine. The most productive 

serpentine mass occupies an east-west belt about 20 miles long and 2 to 4 

miles wide .• south of the John Day River, along the north slope of the Straw-

berry MoUDI:aiils. Two smaller serpentine masses, each about 5 miles lo~ 

and 1 to 2 miles wide, north of the John Day River and in the vicinity-of 

Mt. Vernon, probably are continuous with the main mass under a shallow 

cover of later volcanic rocks. Numerous irregular lenses of serpentine are 

2 Contributed by T. P. Thayer, Federal Geological Survey. See also 
Geological Survey Bull. 922-D. 

( 
v 



JOHN DAY DISTRICT, OREG. 3 

alsofoundinthevalley of Fields Creek, some 20 miles west of John Day, and 

in the drainage basins of Murderers Creek and the Silvies River, south of 

the John Day River Valley. 

The workable chromite deposits 9ccur_as well-defined, irregular len

ticular bodies scattered haphazardly in the serpentine. They range in size 

from a few pounds to 50,000 tons or more, though relatively few of them 

contain more than 100 tons. Though the larger deposits are mainly irregu

lar lenses, of which the long axes mayplunge at angles between 15° and 90° 

in any direction, many small deposits are merely irregular lumps or blobs 

of high-grade ore. 

The essential mineral of the deposits is chromite, which contains 

variable proportions of magnesia, iron oxide, chromic oxide, and alumina. 

The ~hr01:hi (oxide content of the pure chromite in this district ranges be-

tween 32 and 54 percent; in the Dry Camp, Iron King, and Chambers deposits 

it is about 54, 42, and 38 percent Cr203, respectively. The ore consists of 

a mixture of chromite and serpentine in nearly all proportions between mas-

sive chromite and barren serpentine. By far the greater part of the ore in 

the large deposits is disseminated, consisting of one-half to two-thirds of 

chromite grains in a serpentine matrix. This ore must be milled to re~der 

it salable. 

In most of the ores the difference in specific gravity between chromite 

and serpentine is great enough to permit concentration by.gravity ·methods. 

The size of the chromite grains in disseminated ore controls the amount of 

grinding necessary to free the ore from the gangue. In most of the ore the 

grains are larger than 1 mm., and fine grinding probably is not necessary; 

but in the Iron King deposit the grains .average 0.2 to 0.5 mm. and, as chromite 

crushes readily, losses due to sliming during the necessary fine-grinding 

of that ore may be excessive. 
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The composition of the chromite is of fundamental importance, ,because 

it is manifestly impossible to produce a high-chrome concentrate from low-

chrome chromite by any mechanical process. Concentrates containing 50 

percent Cr203 can be producedeasilyfromtheDry Camp (Hanenkrat) mine, 

for instance, whereas concentrates from the Chambers mine probably would 

not exceed 35 percent Cr203. 

HISTORY 

It is not definitely knownwhenchromium ore was discovered in Grant 

County. Lindgren briefly mentioned its occurrence in the area ~ 1901~ The 

first placer miners must have been familiar with it in the form of the heavy 

black sands and the hard, heavy, black cobblestones that occur in all the 

placers of the John Day area. It is possible, however, that they did not know 

what it was nor recognize its possible commercial value for a long time after 

the first discoveries of gold. There is no record of chromium ore having 

been mined in Grant County previous to 1917 or 1918, though most of the 

deposits must have been known and some of them probably were staked 

before that time. 

As a result of the World War, the value of chromium ore rose to an 

unprecedented level in 1917 and 1918. Roads were built to all of the more 

important deposits of the area as well as to many of the less important ones, 

and production was started immediately. Mining was by open-cut or glory-

hole methods, except in one or two places where underground methods were 

used to a slight e:ictent. Asnoneoftheworkingsreacheddepths greater than 

50 to 75 feet, little planning or preparation work was necessary and pro-

duction began as soon as transportation facilities were available. The roads 

to the minesweretoosteepformotor vehicles, so that horse-drawn wagons 

3 Lindgren, Waldamar. The Gold Belt of the Blue Mountains of Oregon: 
U. s. Geol. Surv. 22d Annual Report, pt. 2, 1901, p. 713. 
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had to be used to haul the ore from the mines (mosi: of which were situated 

1,000 to 3,000 feet abovetheJohnDa~ Valley)to bunkers in the valley. From 

these bunkers it was hauled in trucks to Prairie City, which at that time was 

the termiii.us of the narrow-gagerailroadfromBaker, Oreg. From Prairie 

City the ore was s~pped by rail to Baker and thence to points east. The 

Iron King and the Cha.inbers mine (fig. 1) were the largest producers in the 

area. The total production of the Iron King has been. estimated at about 

6,000 tons; that of the Chambers a little less. The production of the other 

properties ranges from a few tons up to several hundred tons each. Ship-

ments of ore from the whole area in 1918 totaled about 16,000 tons. With 

I the cessation of hostilities in Europe in November 1918, the price 
1
of chro-

mium/ ore suddenly dropped to a point where mining became unprofitable 

and all production ceased. Since then the only ore mined has been a small 

.quantity for metallurgical research. 

PHYSICAL FEATURES AND COMMUNICATIONS 

The altitude of the east end of the John Day Valley is 3,800 to 4,000 

feet, and at Dayville, near the west boundary of Grant County, i~ is about 

2,400 feet. The mountains on the south side of the valley rise to altitudes 

of 8,000 to 9,000 feet. The climate in ·the valley is mild and temperate. 

Snow seldom lies at the lower altitudes for more than a fewdays in winter. 

At higher altitudes the winters are more severe and snowfall is much heavier. 

Precipitation is greatest in winter and spring. 

Timber of the region is moStly ponderosa or western yellow pine, 

lodgepole pine, andDouglassfir. Ponderosapine occurs principally at alti

tudes of 3,500 to 6,000 feet; lodgepole pine and Douglass fir at altitudes of 

5,000 to 7,000 feet. 

Seneca, a loggingcamp22milessouthofJohnDay, is the nearest rail-

road shipping point. Express, however, must be handled through Burns, 
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70 miles south of John Day, or Baker, 95 miles northeast. U. S. l{ighway 28 

runs east and west through the John Day Valley; route 395 runs south from 

John Day to Burns and north from Mt. Vernon to Pendleton. 

THE CHAMBERS PROPERTY 

This mine is on the west end of Bald Mountain at an altitude of 6,500 . 

feet. It is approximately 6 miles south of the John Day River and 14 miles 

by road from the town of John Day. It consists of one claim which has been 

held by location since 1929 by c. B. Haight, of Canyon City, and the heirs 

of J. C. Howell, of Prairie City. 

The ore bodies (fig. 2), as indicated by surface outcrops, are .spaced 

at about equal intervals along the line oftheir strike, which is about N. 50° E.; 

dips are 45 o to 50° to the south. Ore in the lower or east deposit is exposed 

only in two small test pits. A good deal of ore was mined from the mi~dle 

deposit by a glory-hole, which had a short adit connecting with its bottom. 

A small amount of ore remains in this deposit above the adit. Ore in the 

upper or west deposit is exposed in a number of test pits and trenches. 

Some ore has been mined from this deposit through an adit that penetrates 

its eastern end. 

Exploration by Bureau of Mines 

Work on this deposit included trenching, rehabilitating drifts, under

ground sampling, and diamond drilling. 

Seven trenches were excavated, and ore was exposed in four of them. 

Where ore was exposed, samples were taken in 5-foot sectio~s and as nearly 

as practicable at right angles to the dip and strike of the deposit. Thirty

five to fifty pounds of material was taken for each sample. Because of the 

relatively uniform character of the ore, selective sampling was unnecessary. 
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Diamond drilling was contracted byR. S. McClintock, of Spokane, Wash., 

who furnished all labor and equipment (two ga.soline-driven diamond drills) 

except three water tanks, one of 750 gallons capacity and two of 300 gallons 

capacity each. Contract price was $2.70 a foot for drilling and $4.95 an 
. r 

hour for time spent on extra jobs, ~ch a.S reaming, setting casing, and ce-

. menting. A sampler or inspector for each drill shift was supplied by the 

Bureau. 

Theequipmentwasmovedto the ground on Septembe~ 28 and 29; drill

ing startedonSeptember 30. Waterwashauled in 50-galloniron drumsfrom 

an 800-gallonwoodtankat aspring5miles by road from the mine. A 1-1/2-

ton truck could haul 12 full drums or 600 gallons with ease. Drums were 

selected because 12 of them weigh only about half as much as a 750-gallon 

tank, but it is doubtful whether this advantage was great enough to offset the 

delays in handling. 

Overburden at the Chambers mine is 2 to 6 feet deep, and beneath is 

5 to 15 feet of loose, caving rock. Where overburden was shallow, it was 

excavated to bed rock before starting a hole. Where it was deep, holes were 

'fish-tailed' to bed rock and were then cased through the overburden and 

shattered rock. Bits for the regular 7 /8-inch core were not used until the 

driller was reasonably certain that solid rock had been reached. 

The ground in general proved difficult to drill. Shattered zones ·usually 

were encountered at the contact between ore and serpentine, and shear zones 

often made it impossible to recover the water without cementing. Water 

consumption ranged from 1,800 to 3,000 gallons per 24 hours for the two 

drills, each operating two 10-hour shifts. Sludge was saved during dril~ 
I 

in bothoreandwaste, butonlythesludgesamplesfrom the ore were assayed. 

All core consisting of ore was split; one part was saved for future reference 

and the other was assayed. 
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As originally planned, there was to be 2,110 feet of diamond drilling, 

or 14 holes ranging in depth from 90 to 200 feet. Ten of these were to be 

drilled opposite the outcrops of the deposit and four at intermediate points. 

The purpose of the latter was to disclose deposits that did not outcrop. The 
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general plan was to start the holes in the serpentine on the up-hill or hanging

wall side of the deposits and drill as nearly as practicable at right angles to 

the dip of the formation. At the middle deposit the holes were started in the 

lower or footwall side and were drilled at a relatively flat angle under the 

glory hole. 

I 

I 
I 
I 
I 
I 

' . 
' ,' 

' ' 
' ' ' ' 

/ 

FIGURE 28. PLAN OF MIDDLE DEPOSIT, CHAMBERS PROPERTY 

.. 
I 

Results of drilling under the upper (southwest) and middle deposits 

(figs. 2, 2a, 2b) were not encouraging. Five holes under the outcrop of the 

upper deposits showed this to be a lens 40 to 50 feet wide dipping about 45° 

southeast and plunging northeastward. The continuity of the dunite zone 

shown by the drill holes below the ore body proves that the ore· pinches 

downward and is not faulted off. The northeastward extension of this body 

at depth is unknown. Two holes were drilled under the glory hole; one was 



10 WAR MrnERALS REPORT 49 

a blank and the other indicated 8 feet of low-grade ore 50 feet verti-

cally below the bottom of the glory hole. 

Holes 12, 14, 15, 16, 18 (figs. 2, 2c, 2d) are all in the same-plane and 

start over the lower or northeast deposit. Holes 12, 14, 15, 16 indicate a 

D.IJ. •;z-4.5° 
0 
I D. D. ~ 4 - 60 • 

I 

SCALE IN FEET 

OC=~~I0 .... 2~0===3~0 .... 4~0==~50 

FIGURE 2C. PLAN OF LOWER DEPOSIT, CHAMBERS PROPERTY 
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continuous ore body about 80 feet deep and ranging in width from 25 to 30 

feet. The deepest ore known in Grant County was cut in hole 18 at 119 to 

145 feet below the collar. This ore is undoubtedly a part of the ore body 

indicated by the holes, but.it appears to have been faulted downward . 

• 
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Holes 19 and 20 (fig. 2e) were drilled to determine the western limit of 

the lower or northeast deposit. Ore encountered in both of these shows the 

deposit to be much larger than is indicated by surface showings. 

Fbur of the five holes that were drilled at points intermediate between 

outcrops are blanks (fig. 2). Holes 13, 17, and 21 (fig. 2f) lay in the same 

vertical plane about midway between the outcrops of the lower and middle 

ore bodies. Hole 13 was pointed to the north at a vertical angle of 70° and 

showed ore between 82 and 132 feet below the collar, or a total of 50 feet, of 

which lOfeetwasverylow-grade and the other 40 feet averaged 26.61 Cr203. 

Hole 21 (fig. 2f) was parallel with No. 13 but about 25 feet nearer the pro-

jected outcrop of the ore; 56 feet of ore in this hole averaged 26.41 percent 

chromic oxide. Vertical hole 17 was mostly in shattered ground suggestive 

of faulting. It is possible that the ore body indicated by holes 13 and 21 was 

cut off by a fault, in which case hole 17 may not have gone deep enough to 

intersect the lower segment. 

Ore shown in holes 13 and 21 was first thought to be a part of a sepa-

rate ore body lying about midway between the outcrops of the middle and the 

lower deposits. The occurrence of ore in holes 19 and 20, however, suggests 

that it may be a part of the latter, in which case this ore body will have a 

total length of 180 to 230 feet, a width of 25 to 50 feet, and a known depth of 

60 to 80 feet. The depth, however, is not fully determined. Little is known 

of possible ore below what appears to be a fault between holes Hi _and 18, and 

deeper drilling may reveal ore at greater depths than is already known. 

In all, 2,346 feet of diamonddrillingwasdone on the Chambersprop-

erty. The last hole was completed on November 11, 1939. Costs were as 

follow: 

2,346 feet . 
Extras .. 

Cost per foot 
$ 2.70 
....Q.QQ_ 

3.20 

Amount 
$6,334.20 

1.170.66 
7,504.86 
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Ore Reserves 

Ore in the southwest deposit contains from· an average of 20 percent 

Cr203 for 20 feet in the adit to an average of 27 percent Cr203 for 50 feet 

in the second trench from the west end. The average for the whole deposit 

is probably 24 to 25 percent Cr203· The middle deposit appears to be slightly 

lower-grade - 23 to 24 percent Cr203. The northeast deposit ranges from 

a low of 16.73 percentCr203 in one of the trenches to a high of 26.61 percent 

for 35 feet iil drill hole 13. The average for the whole northeast deposit is 

probably 22 to 23 percent Cr203. 

Tonnages based upon surface exposures and drill holes are estimated 

as follows: 

Deposit 

Northeast. . -: • 
Middle .. 
Southwest. 

Tons 

50,000 
6,600 

17.500 
74,100 

Cr203, percent 

24 to 25 
23 to 24 
22 to 23 
23.5 

The depth to which either of the two end deposits can be mined eco-

nomically by open cut will depend primarily on the amount of waste to be 

moved. As the deposits dip into the hill, increasingly large amounts of waste 

will have to be handled as open pits increase in depth. Material can probably 

be hauled from the pit bottoms by trucks from depths down to about 30 feet, 

but at greater depths, mine cars on inclined tracks will be required. As the 

maximumdepthoftheupperdepositappears to be 50 to 60 feet, it is possible 

that this can be mined entirely by open-cut methods. Some hand sorting will 

be necessary. The cost of breaking, loading, sorting, and handling waste 

should not exceed $2.50 a ton. 

Open-cut methods will probably be economical at the lower deposit to 

depths of 40 or 50 feet; below that, underground methods will be preferable. 

---- ----·------
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The plan of development for underground mining, on the basis of the present 

outlook, would be to run a crosscut aditfrom the surface to the bottom of the 

ore shown in drill hole 18 and then drift east and west along the footwall of 

the ore body from that point. The adit would have to be started down the 

hillside 140 feet vertically below and 550 to 600 feet horizontally from the 

outcrop. All of the haulage and most of the mining would be from this adit 

level. One sublevel above the adit level might be advisable, if not necessary. 

It is not known just how much ore can be extracted from these deposits 

by underground methods before steps must be taken to support the walls. 

It is therefore impossible to state what underground method is best suited 

to conditions, but some method of wall support must certainly be considered. 

Either horizontal or inclined cut-and-fill method might be applicable. It is 

doubtful whether mining costs, including development, can be kept below 

$2.50 a ton. 

The middle deposit should be mined entirely from the adit tapping the 

bottom of the glory hole. As only a small amount of ore remains here, it 

can probably be mined by hand or by improvised scraping outfit s . 

IRON KING MINE 

The Iron King mine (figs. 2 and 3) lies on the steep southwest slope of 

Little Canyon Mountain at an altitude of 5,400 feet. It is about 4 miles from 

Canyon City by a road, much of which is passable but badly out of repair. 

From the mine to the nearest water, however, a distance of about a mile, 

the road is in fairly good condition. The property has been held by loca

tion since 1929 by Clint Haight, Jr., of Baker, Oreg., and the United states 

Chromium Mining Co. of San Francisco, Calif. The ore is exposed for about 
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100 feet in the face of an open-cut pit or quarry, from which it is stated 

approximately 6,000 tons of ore was mined in 1917-18. Calculations based 

on the thickness of the ore body apparently confirm this statement. 
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Small deposits outcrop at a number of places in the vicinity of the 

open cut and at another place about 1,500 feet west, none of which is of any 

importance; the largest contains probably iess than 100 tons of ore. Those 

in the vicinity of the open cut are probably fragments of the main deposit. 

Intense fauiting is evident where the ore has been exposed. Most of 

the faults that show in the quarry face have small displacement, but in some 

places they have caused a dilution of the ore with enclosing rock. The ore 

and waste fragments in such fracture zones are cemented with aragonite, 

completely filling some of the interstices. This proved a great advantage 

in diamond drilling, assisting both core recovery and return of sludge when 

drilling in ore. 

4 
Geology 

The main ore body appears to be .a nearly horizontal tabular mass 

bounded laterally by faults and broken into a complex system of blocks, 

which rise northward in a series of steps, The main ore body seems to consist 

of two parts - a thin lens ranging in thickness from 3 to 12 feet lying above 

and separated from the lower and principal block by 5 to 20 feet of serpentine. 

The chromite is cut off on the west by a fault that strikes N. 40° E. and dips 

40° southeast, although it appears to strike north-south because of its rela

tion to the steep mountain slope. Recent drilling indicate~ that this is a re

verse fault, for about 40 feet of ore was penetrated in the footwall in drill 

hole 48. 

The north boundary of the ore block is a fault bearing northwest and 

dippingnortheast. Hole 29 penetratedthehangingwallofthisfault at a depth 

of 63 feet. Other and deeper holes indicate that this northern fault is younger 

than the footwall fault and offsets the latter. Virtually all of the ore has 
' 

been brecciated and crushed, with the result that in many places ore and 

waste are intimately mixed. 
4 Contributed by T. P. Thayer, Federal Geological Survey. 
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Exoloration by Bureau of Mines 

Trenching was unnecessary at this property _because the ore of the 

main deposit is fully exposed in the face of the quarry. The ore was sampled 

at 20-foot intervals along this face. Nine channel samples were taken, which 

averaged 23 percent Cr203 (figs. 4 and 5). 

The two diamond drills and other.-- equipment were moved from the 

Chambers to the Iron King mine on November 11 to 13. Water was hauled 

·in a 7 50-gallon tank mounted on a 1-1/2-ton automobile truck. The tank was 

filled and emptied by a small gas-driven pump at the rear of the truck. 

Holes 23, 25, 26, 28, and 29 (fig. 3) were in about the same plane and 

a littletothe~astofthecenter ofthedeposit. Holes 23 and 25 were collared 

from the same set-up about 40 feet north of the edge of the pit; No. 23 was 

pointed at 60" to the north. Four of these holes went through 30 to 53 feet 

of ore (fig. 6). In each instance two ore bodies are indicated - a thin one 

near the surface, ranging in thickness from 3 to 12 feet, aruf a larger and 

deeper one ranging from 25 to 40 feet In thickness. The relative position 

of the ore in holes 23, 25, 26, and 28 indicate at least three faults between 

holes 23 and 28. The ore was either faulted down on the south side or thrust 

up on the north side of the fault planes. As the hill slopes to the south, suc

cessive segments of ore between faults are all about the same depth below 

surface, which should simplify mining operations. Hole 29 was collared 

about 150 feet horizontally north of the edge of the pit and pointed to. the north 

at an angle of 70". It went through 5 feet of low-grade ore at 63 to 68 feet 

below fue collar. At about this point duni~ on the south his been broilght 

into contact with peridotit.e on the north by a fault that probably also forms 

the north limit of the ore body. Hole 24, west of the center of the ore body 
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FIGURE 4. PLAN OF IRON KING OPEN CUT 
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FIGURE 5. VERTICAL PROJECTION A-A IRON KING OPEN CUT 
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and about 80 feet west of the plane of holes 23, 26, 28, and 29, was collared 

about 35 feet horizontally north of the edge of the open-cut pit and pointed 

60° to the south. It went through 39 feet of ore between 17 and 56 feet below 

the collar (fig. 7). The relative positions of the ore in this hole and that in 

the face of the quarry indicates a fault between the hole and the quarry face. 

SCALE IN FEET 

30 4 0 

FIGURE 6. SECTION THROUGH DIAMOND DRILL HOLES. IRON ~l NG PROPERTY 

Hole 27, about 30 feet east of the northeast corner of the open pit, was vertical 

and was drilled to determine whether the ore extends to the east beyond the 

edge of the pit. It was stopped at a depth of about 15 feet below the floor of 

the pit. Since it was a blank, the east edge of the pit maybe assumed to be 

about the limit of the ore body. 

Drilling at the Iron King mine was completed on November 22, with a 

total of 666.5 feet, at the following costs: 
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666.5 feet 
Extras .. 
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Cost per foot 

$2.70 
.:MQ_ 

3.10 

Ore Reserves 

AmoWlt 

$1,799.55 
268.56 

2,068.11 

In the diamond-drill holes, ore ranges in grade from an average of 

19.23 percent Cr20 3 for 10 feet in No. 26 to 28.90 percent for 39 feet in 

' illn7pl~ w,a,.Ao c,:;oJ No. t:"trt!'l-

234 /. 0 26.15 

2.15 2. 0 17.25 

SCALE I N fEET 
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2"1-..1 z.z 37.50 

2-1-~ z.s 41.90 
2.,.5 z . o 37.57 
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247 z.o 28.65 

248 /.0 2.1.17 

249 2 .0 ..1Z..90 

zso /.0 27.32 

2.51 4 . 0 Z3.40 

zsz 2. 0 26.20 

FIGURE 7. SECTION THROUGH OIAMOND-ORILL HOLE NO. 24, IRON KING PROPERTY. 

No. 24. Holes 23 and 24 indicate that the ore in the main ore body near the 

edge of the pit is considerably higher in grade than that farther north of the 

pit. Hole 24, therefore, should not be considered in calculating the grade of 

the deposit as a whole, because there are no other holes in line with it to 

show a complete section of the ore in that part of the ore body. A complete 

north-south section, however, is shown in holes 23, 25, 26, and 28 (fig. 4). 

The average grade of the ore along this section, weighting each hole accord

ing to its ·footage in ore, is 22.5-5 percent Cr203. Since the position of the 
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faults, and hence the size of the ore segments between fault planes, is not 

accurately known, it is impossible to calculate even approximately the rela

tive tonnage represented by each hole. It is believed that 22.5 percent Cr203 

is a fair but probably conservative average for all of the ore in the deposit. 

Accurate tonnage calculations are not possible because of the faulted 

condition of the ore. From holes 23, 25, 26, and 28 it appears that the aver

age thickness of the various segments of the main ore body is about 30 feet. 

Assuming the length of each segment from east to west to be 100 feet and 

the total width of all segments from north to south to be 140 feet, and taking 

a factor of 10 cubic feet per ton of ore in place, the amount of ore in the 

main deposit would be about 42,000 tons. To this should be added about 

4,000 tons from segments of what appears to be a smaller deposit near the 

surface, making a total of 46,000 tons. 

Mining 

Open-cut methods are applicable to all of the ore at the Iron King mine. 

Waste would first be stripped, and the ore would then be broken and loaded 

into.trucks. The amount of waste above the ore is not great; probably not 

more than a ton of waste would have to be moved for each ton of ore mined, 

and as it need be moved only about 300 feet, the cost should not be excessive. 

Although a considerable amount of hand sorting will be necessary, it is be

lieved that much of the handling of waste and the loading of sorted ore can 

be performed mechanically, probably by scraper. 

The direct operating cost ofbreaking, disposing of waste, sorting, and 

loading of product will probably be about $2.50 a ton of ore. 

DRY CAMP MINE 

The Dry Camp mine (fig. 1) is on the east side of the west fork of 

Little Indian Creek at an altitude of about 5,500 feet, or 700 feet above the 
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creek level. It is about 15 miles by road from John Day and about a mile 

southwest ofthe Charles Howard ranch, which is at the end of a county road. 

The deposits are on patented agricultural land, which is assessed to I. B. 

Hazeltine of Canyon City, Oreg. The nearest convenient water is in Little 

Indian Creek about half a mile south of the Charles Howard range. The old 

road from this ranch to the mine is too steep and too badly out of repair to 

be used for any kind of transportation. The difference in elevation between . 

the ranch and the mine is about 1,000 feet. It was necessary, therefore, to 

build 2-1/2 miles of 8-percent road before diamond drilling could be started. 

Geology 

The Dry Camp deposits comprise two para,llel ore bodies about 500 

feet apart (fig. 8). The lower one is about 200 feetlong and 20 to 60 feet in 

width; the upper one is about 120 feet long and 10 to 30 feet in width. The 

ore consists of chromite disseminated in dunite, with which it forms a well

defined banded structure. Occasional bands up to 6 inches in width may 

consist almost entirely of chromite. The ore bodies strike approximately 

N. 45° E. and dip to the southeast. Banding of the material near the surface 

indicates the dip to be about 50°; at a depth of 8 to 10 feet, however, the dip 

may be 70° or more. Geology will be discussed further in connection with 

diamond drilling. 

Trenching and Test Pittirur: 

The outline of the lower deposit was roughly determined by several 

trenches at approximately right angles to the strike of the deposit and some 

shallow surface workings, from which a small amount of ore had been mined. 

This wor had been done by the owners of the property over a period of sev

eral years previous to 1939. As soon as the road was completed, other 

trenches were excavated to determine more definitely the extent of the 
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deposit and to expedite surface sampling. Of eight trenches on the lower 

deposit (fig. 9), four wide ones were made with tractor and bulldozer and 

four narrow ones by hand. Two 4- by 5-foottestpitswere dug on the lower 

deposit, one 8 feet and the other .4 feet deep. Very ' little trenching was 

necessary on the upper deposit, where the overburden was thin, because it 
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had previously been exposed by open-cut and underground mining. One trench 

was made just north of the north end of the deposit to determine how far in 

that direction the ore extended; no ore was found in this trench. 

Sampling_ 

Small hand-excavated trenches about 1 foot wide and 1-1/2 to 2 feet 

deep were excavated on each edge of the bottom of the bulldozer trenches. 

This was . necessary because the bulldozer blade could not cut through the 

tough, rubbery clay that caps the deposit. Samples were taken from the 

bottoms of all of th.e hand-excavated trenches and also from those previously 

excavated by the owners. A total of 117 samples were taken from the two 

deposits- 108 from the lower and 9 from the upper (figs. 9 and 10). It was 

impossible to take more samples from the upper deposit without doing · a 

great deal of cleaning and retimbering, as the underground workings and 

some of the open cuts. were badly caved. 

Diamond Drilling 

Equipment was moved from the Iron King mine and set up at the Dry 

Camp mine on November 23 to 25, and drilling started immediately. 

As originally planned, 1,500 feet of diamond drilling was to be done 

at Dry Camp. Because of approaching bad weather it was decided to reduce 

this to about 800 feet. After the first two holes had been drilled it became 

apparent that not more than 450 to 500 teet would be necessary. 

Looseness of the ground made diamond drilling exceptionally difficult. 

Although core recovery was fatrly good in some places, the core consisted 

almost entirely of short brokensectionsseldommore than 1-1/2 to 2inches 

long. It was seldom possible to recover more than 15 to 20 percent water, 

and sometimes there was no return. Cement usually proved of little help, 

because the rock was too soft and loose to hold it. Nearly all of the holes 

had to be cased for 30 to 60 feet. 
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Holes 30 and 31 (fig. 8) were collared to the southeast of the lower 

deposit about 35 feet from the edge. They were drilled at approximately 

right angles to the strike of the deposit and at a vertical angle of about 45°. 

Because of slow progress and the excessive cost of cementing and reaming, 

it was decided to stop them at approximately 50 and 40 feet, respectively, 

SCALE IN FEET 
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FIGURE 10. PLAN OF UPPER DEPOSIT, DRY CAMP PROPERTY. 

and try drilling at a steeper angle. Hole 32, from the same set-up as 31, 

and ·No. 33, from the same set-up as 30, were pointed at angles of 60°. 

No. 33 was lost at about 42 feet. Accordingtothedipindicated by the band

ing at the surface,_ ore should have been encountered in hole 32 at 40 to 50 

feet. Owing to indications that the dip of the deposit becomes steeper at 

depth, No. 32 was drilled to a depth of 145 feet, all in waste, before be~ 

stopped. 
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Holes 34and35 (fig. 8) werebothpointedatanangleof 45°tothe south-

east. No. 34 was near the footwall edge of the deposit opposite holes 31 and 

32; No. 35 was near the footwall edge. opposite holes 30 and 33; No. 34 was 

75 feet deep and all in waste; and No. 35 was '71-1/2 feet deep, all in waste. 

Hole 36, was drilled under the upper deposit from the footwall side at 

a ·vertical angle of 45°; it was 60.5 feetdeepandallin waste (figs. 8 and 10). 

The negative results of all drilling at Dry Camp shows that neither of 

the two deposits has any great depth. Holes 32 and 34, drilled from opposite 

sides of the lower deposit, overlap at about 65 feet below the surface, showing 

that there was no chance to have missed the ore because of a possible change 

in dip. Because of bad weather the work had to be stopped before enough 

data were developed to show the precise depth of the ore. It may be safely 

estimated, however, that it is not more than 40 and probably not more thari 

15 or 20 feet deep. Underground workings in the upper deposit show that 

the depth of that ore body is 20 feet or less. 

Both ofthedepositslndicatethattheyareonlyparts of a larger deposit 

situated higher on the hillside. Test pits in the lower deposit and also the 

old trenches from which limited -amounts of ore were mined show that the 

broken character of the ore becomes more pronounced with depth, suggestmg 

that this ore boqy rests upon a flatfault of large displacement. In the work-

ings of the upper deposit, ore that appears to be in place is seen to rest 

directly upon large broken fragments of waste ·rock. 

Diamond drilling was completed on December 7, with a total of 485.5 

feet, the cost of which was as follows: 

/ 

485.5 feet. 
Extras .. 

Cost per foot 
$2.70 
~ 
4.28 

Amount 
$1,310.85 

767.30 
2,078.15 
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Ore Reserves 

Of the 108 samples taken from trenches on the lower-deposit, seven 

are beyond the limits of the ore and are excluded from the averages. The 

other 101 samples average about 20 percent Cr203. The average of 9 sam

ples from the upper deposit is 23.53 chromic oxide. 

The length of the lower deposit is 220 feet and its average width is 

39 feet. Assuming the depth to be 10 feet, and taking 12 cubic feet of ore 

in place per ton, the deposit would contain '7,150 tons. Tonnageintheupper 

deposit is more difficult to estimate, because the old workings are <.; , .ved 

and inaccessible. The length is about 110 feet, the average width 20 feet, 

.and the depth about 15 feet. Thus, there was about 2,600 tons of ore in the 

deposit before any was mined; probably less than 1, 000 tons remains; possibly 

·only 850 tons. The total available ore in the two deposits is therefore esti 

mated at about 8,000 tons. 

~ 

The Dry Camp deposits can be mined with mechanical equipment such 

as a scraper. The thin overburden can easily be removed by bulldozer or 

scraper. Little, if any, drilling and blasting should be necessary at the 

lower deposit; The total direct mining costs should not exceed $2.'75 a ton. 

CONCLUSIONS 

Mining could be begun immediately at the Chambers, Iron King, and 

Dry Camp properties with very little preparation. Open-cut methods and 

simple mechanical equipment can be employed for mining these deposits, 

except the deeper portion of the Chambers. 

. ' 
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Operating cost will vary according to the amount of overburden to be 

removed and the method of its disposal, the extent of the deposit, and the 

amount of drilling and blasting required. Wages will probably be as follows: 

Ql.a§.§. 

Miners ... . 
Surface labor . 
Scraper operator . 
Scraper helper . . 
Trilck drivers . . 
Bulldozer operator . 

Estimated Cost of Mining Eauipment 

3 Scraper outfits, complete, 1/2 cu. yd. 
1 Bulldozer, Diesel, with blade, 95 hp .. 
4 Dump trucks, heavy-duty, 5 yd.. . . 
2 Compressors, portable, 300 cu. ft .. 
2 Tripod drills, large . . . . . . . 
2 Jackhammers, complete ..... 

Mine tools, equipment, and shop 

Pipe, hose, steel, bits, etc. . . . 

~ 
.$ 3,000 

9,100 
6,500 
6,600 

600 
250 

Rate 
per hour 

$0.75 
.625 

1.25 
.75 

1.00 
1.25 

l:.Q1§l 

$9,000 
9,100 

26,000 
13,200 
1,200 

500 
...MQQ. 

67,400 
1U1QQ. 
86,400 

Enough chromite ore has been developed in the John Day area to warrant 

the installation of a centrally located 300-ton jig and table mill, the cost of 

which will be about $120,000. The ore from the Dry Camp property prob

ably should be stock-piled and milled separately because of the higher 

grade of concentrate derivable from this ore. 

oOo 
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