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EKaibal Smelting Co. \\ J x;”/
‘and G
Petosky Mining Co.

Warm Springs,

On the Kaibab Plateaun better known as Buekskin
Mountain, west and north of Jacobs Lake about
half & mile, 45 miles south of Kanab, Utah and
33 miles south of Fredonia, Ariz. and in Coconino
County, Arizons.

Reached by good wagon rosd from Fredonia or by
good road from Lees Ferry., Best means of going
into this district is by wey of Lees Ferry.

Kaidab Smeltdng Co. NMr. C, Timmons, Supt. at
Kansb, Utsh., the man on the ground., Houe
office Los Angeles, Cal, Timmons will keep us
posted regerding developments their process.

7800 to 8000 feet, end about 3000 feet higher
than Kaneb.

Eight, patented, four unpatented; latter owned
by & Mr., Levy and John Mackin of Chieago. ‘

Property was located in 1896 and called the
Coconino Copper Co, Relocated in 1907 by

the Buckskin Copper Co. Optioned for §l,000,000
to Kaibab Smelting Co. recently.

Ooriginal owners put in & small smelter in 1901
after doing a small smount of trenching on some
of the cleimss This smelter used Charcoal for
fuel but wes & feilure. No iren for fluxing
purposes or sulphur obtainsble.

In 19085 and 1906 the Esmeralda Copper Co. took
an option on the property and attempted to leach
the ore, preciritating by means of gas pressure
in tanks eontaining steam coils. First using
sulphurous acid gas for bringing the copper into

solution. For this purpose they obtained sulphur .

from Beaver, Uteh. and installed sulphur burners,
This process wes a failure altho the company
made about 1,000 1lbs. of copper.

Present operators have started installation
of Agnew Direet Reduction Process plant with
which company they have a contract for con-
struction of the plant of fifty toms daily
capacity.

The present plant will undeniably be a failure,
gsince they are trying to obtain a reducing
action in a circular furnace by supplying air
for combustion of the dharcoal fed with the

ore. Mr. Timmons however intends to try the
system out for a few weeks to prove conclusively
thaet the process is a failure after which he
intends placing & central chamber within outer
casing of furnace snd will heat to 1700 degrees
in & reducing astmosphere. For the first work
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however he intends trying to use CO gas obtained

from charcoal burners to supply the air for
combustion., This will no doubt fail.



Kaibab Smelting Co. #2,

Geologz

Development

Ore oeccurs as a8 replacement of Limestone
wherein alkaline solutions descending and
carrying copper and siliea in solution have
replaced an upper layer of the carboniferous
limestone which underlies the Permian and %
Mesozic beds which have been mostly erroded. =
These upper beds are probably the source of

the GOppers

Minerals consist of smell amounts of chalcocite ]
with considerable malachite,asurite chrysocolls
and some Cuprite and Native copper, often
associated with iron oxide derived from a scoendaﬂb

specularite which in turn was prebahiy secondary
from original iron oxide,

Hinerulixxns solutions have tak&n natural lines
of least resistance and deposition has been con-
fined entirely to fracture zones in the limestone.
These fracture zones very in width from ten to
twenty feet and occasional eross fractures show
mineralization extending later@lly for ten

to twenty feet. Depth of ore zone does not depend
on depth of lime but may be cut off by some bed
of intercalated clay or by some other layer of
limestone the bedding places of which have allowed
escape for the solutions, literally. The result
of the leaching and redeposition has been &

very siliceous cherty material, no lime indicated.

Consiste entirely of tranehes which in every
cage where ore was found have been driven along
fracture zones, These trenches vary im width
from two feet to eighteen feet in depth, In
some case8 they have merely uncovered the ore
bearing formation and no depth has been indi~
cateds In other cases they have been driven
partly thru the ore while again they hay have
been driven to the bottom of the ore and in
some cases have exposed as much as eighteen
feet of ore. Sampling of the sides of these
trenches at the present time would not give
an idea of the value of ore extracted since
the better {artionlhaa already been removed
and piled alongside the openings. '

The general strike of the fraeture zones in
which the ore occurs is north forty-five degrees
east as shown on the aceompanying map.

Development of Claims

COPPER GLANCE

Going West from Jacobs Lake about half & mile

the Tirst claim is the °°2§°r Con, This claim
shows one shallow trench sboul six feet in depth
showing four feet of ore and two feet of over-
burden. Since this claim strikes at ri-ht angles
to the fracture zone there is little mineral
showing.

The course of this claim is at a2 slight angle

to eourse of fracture zones and two distinet
zones are in evidence, one striking into the
center of the ca er Con and the other erossing
the corner of oprer Con and striking thru
the Short bittc diagonally. 1In one case the
ore outerops on this claim and at other points
shows two feet of overburden with a maximum
thickness of ore showing in one pit of eight ft.



Kaibeb - #3,

KENNEDY CLAIM

SHORTY DITTO CLAIM

RAY NO, 1 CLAIM

RAY CLAIM

MACKIN NO, 2

MACKIN HO, 1

MACKT g i

This elaim is trenched for & thousand feet
showing continuous ore for that distance., Tyis
main line trench shows from four to ten feet
of ore, Apparently about one third of the

ore mined was thrown out as waste, and the
balance either piled alongside of the trench
or in the center, or carted away.

Shows two distinet fracture zones and ore from
four to six feet in thickness.

Three distinet fracture zones tho not continuous,
numerous pits and cute with four feet of ore
showing.

Numerous small cubte with evidence of two fracture
zones but only two to three feet of ore showing,

One fraecture zone with few shallow pits and cuts
but six feet of overburden and only two to three
feet of ore showing,

This claim on & ridge and along center; a wedl
defined fracture zone showing six feet of ore,

This c¢laim has probably the best showing oh

the property and has trenches for seven hundred
feet showing continuous ore with a2 maximunm
thickness of 14 feet. Pits sunk thirty feet
from side of trenech show no ore whatever.,

Aside from the work listed sbove there is very
little development in ore on outlying property.
Indications point to a very spotty ore except
in main fracture zones,

CONCLUSION RE, MINERAL VALUE

Without doubt the report by Emmons made

several years ago in which he claims sbout

one million tons of ore of an average grade

of seven percent for these deposits is greatly
exaggerated, probably due to the faet that at
that time there was not sufficient work done

to determine the laterl®l extent of the deposits,
At various points shallow pits have been sunk to
the sides of main trenches and 10 to 30f%.

away - in no case do these pits show lateral
extension of ore.

At the present time it is imposcible to arrive
at an accurate estimate of the tonnage available
since other areas may rroduce ore as yet un=-
developed. The actual tonnage on the Kaibab
property assuming continuous fracture zones
thru all of the claims could not exceed 93,000
tons of ore of approximately seven percent,
Erosion further limits this and an estimate of
62,500 tons would probably bk the maximum
obtainable tonnesge, and in order to determine
this fully numerous shallow pits would have to
be sunk at Various points %o the sides of the

present trenches.
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EAIBAB #4.

The estimate of the percent valuwe is probably
coregect but the irregularity and spotty chara-
cter of the ore would require careful mining
andtsorting methods which wonld mean a high
CO8T.

The ores can undoubtedly be handled by the
Chloridizing Volatilizstion progcess and in
the event that it is considered necessary &
ton of the average ore can be obteined at
Kanab, Uteh from Mr. J. Brown by peving
transportation to Marysvale at rate of two
eents per pound and by rail from there to
Humboldt,

t consider the property of no further interest
to the Western letallurgical Co. for the above
and following reasons:

C0S8STS

Hauwl two way, Marysvale, Utah, 170 miles

per ton $ 3bB.00
01l cost Marysvale U%ah per Bbl 3.00
Salt Cost " " ten 7.50
Coal Cost Johnson 5 5,00
Cost Haul Coal to Mine 80 nilau, ton 18,00
Coke cost not obtainable
Coke if made at thnaton cost P.T. 12,00
Coke Faul to Mine P.T, 18,00
Limestone obtainablo at Mine 1.00

COST OF TREATMENT

Assuming & 7% ore with plant located at Mine.
Power obtainable from use of steam, wood fired,
Salt Consnmption

Lime
011
Coke

"w
w

5% Per ton 1oo #1g
" w H
10 gal. " " 75 #1g
.5 " " 10 "

FOB Mine costs 150 tons day.

Mining

Per ton $ 3,00

Salt 5% of $42,50 n o w 2,18
Taimg W w 1,00 " » 0B
611 » v 3,00 B W 2.16
Matte Haul 9 recovery assume

high grade matte 70% 126#'s Cu.
er ton of ore recovered or
1804#'s 3610
Freight, refining and marketing matte
on 6¢ per pound copper basis 7,66
Pumping 0B
Crushing Cost «35
Administration, ete. 1,00
Depreciation, 6% 5 years 80%
$160,000,00 60 $ 20,04
Recoverable value at 90% extraction in
one ton 7% ore at 21,5¢ per # PT 27.09
Total Net Return per ton $ 7.08



KAIBAB #5,

Cost of Treatment, Cont.~

Recoverable value of 62,500 tons $ 440,625.

Present owners are s:king'$ 1,000,000 for their property.

Humboldt/

EH/ Dee 9,19/

By shipping high grade blister copper it
might be possible to make & reduection in
cost altho this would be insufficient to
Justify price on property.
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KAIBAB SMELTING CO, or BUCKSKIN MOUNTAIN COPFER COMPANY

Found conditions as dgaoribed by DeCamp, but property

now apparently owged by John Mackin, 513 North State St., chieago; Illi
Visited August 20, 2lst, 1924, G. M. Colvocoresses. E
REPORT: Elevation of Jacob's Lake---7,500 ft.

Distance from Fredonia---=33 miles.

From Kanab---40 miles. Road fair.

Distance from lee's FerryJ055 miles, via Rouse Rock Hill
which is very bad and might often be 1m§assahle, or 128 miles via
Kanab and road between Lee's Ferry and Kanab also reported pretty
bad.

Distance from Cedar City approximately 140 miles.
Railroad now at Cedar City.

Cost of trucking would be extremely heavy, but road is
rapidly being 1mprovad and railroad will probably be extended to
8t. George in the’naar future.

Took samples as follows: -

#1 Good grade ore sorted out near the house,
Copper 23.2%.

#2~-Lower grade ore from seme location, 9.9%.

#3-sample of average ore extracted from long trench
on Meckin Claim. Copper 15.2%. (%) :

It was especially noted that the ore occurrence 1is
similer to the deposit near Anita, south of the Grand Canyon, and
here, as there, the better grade ofore is very silicious.

The ore occurs in the seams and Iissures in the lime-
stone with only occasional outcerops on the surface, as there is
generally from one to two feet of overburden.

The re does not appear to have been any special indication
to point out the location of the mineralized fractions and it seens
reasonable that eross trenching or stripping the overburden from the
surface might serve to discover a number of additional bases of ore.

The upper bed of limestone is approximately only from
10 to 18 ' in thickness and is underlaid by sandstone, which appears
to be barren of copper. Comparing this deposit with those at Anita
it should be recalled tlz t near Anita there are extensive beds of
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limestone and sandstone and some of the lower beds of limestone
contain eopper ore. -

Exploration work at Bueckskin should probably consist
of additional eross trenches in the surface of the upper bed of lime-
stone, in the expectation of finding additionel fissures and &lsoc a
shaft or drill holes should be put down thru the excessive beds of
limestone and sandstone,in order to explore the low:r levels of lime
which might very well contain ore bodies.

CONCLUSION: Since the ore in the upper bed is obviously confined
to narrow fissures and no where appears to have & width of nmore than
20 feet or a thickness of more than 18 ft. thaﬁtennage is obviously
limited by the number of fissures which may be discovered and the
length which they could be followed. ‘

- A% the present time there are a few huhdred tons of good
grade ore which might average 6% copper, piled up along side the :
trenches and there are indications that additional work might serve
to produce a few thousand tons of similar ore from these trenches
already partially opened. There are no indications of substantial
body of low grade ore between the fissures and it is highly im-
probable that any very lerge tonnage of high grade ore will be found
on these claims unless thru exploration of the lower beds of lime.

Transportation conditions meke development unattractive
at present, but some further exploratioﬁ might be justified and
if substantial additions %o the present tonnage were proved it
seems possible that this deposit might later bevworksd with profit
either by leaching or volatilization and the costs of the latter

process would then be considerably less thanh estimated by DeCamp,
‘ GMC . '




' KAIBAB SME;TIHG CO0. (Buckskin Mountain Group)

DISTRICT: Fredonia, Coconino County, Arizona (North of Grand canyon)¢
Property: Buckskin Mountain Group
Location: 20 miles south of Arizona--Utah Boyndary line; and about
150 miles from Marysville Terminal of D. & R. G. R« R. Wagon road to
the property. Coal Mine 40 miles north. '
Owners and Operators: Kaibab Smelting Co. Head office 705 Marsh
Strong Bldg, Los Angelesy California. Hold lease and option on 8
patented and 2 unpatented claims, formerly known as the Coconino, later
as the Buckskin Mountain and now as the Kaibab Smelting Co.
NOTES: : Taken from prospectus, not dated, but evidently written
in the fall of’1918. Regarding extent and character of ore deposit quot;;
from reports of Hollis Overpeck, E. M. ;E. P. Jennings, the American
Institute of Mining Engineers Transactions, 1903, pp. 839-841; and the
U. $. Geological Survey's "Contribution to Economie Geology" Bulletin
285, Page 103, %
The gist of these excerpts is that there is a blanket
deposit of oxidized copper ore, mostly copper oxide and carbonates with
practically no silicate, covering a very large area. "The ore beds
are white chert impregnated with Malachite and gzurite.n

The average of a number of samples by E. P. Jennings
of the General Engineering Co., Salt Lake City, to accompany his report
of Novemberl, 1900, showed Cu. 7.7%, silica 73.8%; Gold Trace, Silver 0.9
oz. Ore said to be uniformly deposited over many hundred acres, to vary
in thickness from 1 to 16 feet, with an average thickness of 3 to 5 feet.
Ore is overlaid by a few inches to 3 feet or so of soil and barren rock.
"There is exposed in the property by means of cugs and trenches more than
one million tons of ore of this grade (7% copper, These trenches are
sunk thru the orebody and extend in various directions for 400 to 500 in

length, and show the ore body to be enormous and uniformly' mineralized."



B
A'~It is also said that there areother similar but smaller deposits within
20 miles of the Buckskin Mountain property.

A. Burnett tells me that the process of the Kaibab
Smelting Co. contemplates erushing the ore to 1/2 inch, heating to 1000
degs. C., (1800 degs. F. A. B.) thereby reducing the copper carbonates to
globules of metsl, The discharge of the furnace would then be ground
and the copper concentrated after cooling furn&ce discharge.

Burnett doubts if the Kaibab Smelting Co. will succeed
in their financing to the point of completing end starting to operate
a plant. FPromoters have held out 60% of the stock and are asking the
public jl;b p'ut up all the money for a 40% interest.

Said to be 5000 tons of ore on dumps that will
average over 7% copper.

E. S. Smith, May 27, 1919
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INTRODUCTION g o9

- When the disruption of gold mining stopped’ the usual source of siliceous
flux needed by copper smelters, sandstone copper deposits in northern Arizonda
offered possibilities as a source of the flux during the war emergency. The

Federel Geological Survey, while meking a comprehensive survey of sandstone.
. copper deposits, 1nvestlgated the Warm Springs mining district in north-

central Coconino County in August: 1943, A month ‘later, JoeH., Hedges, chief
of the Tucson Dividion, Mining Branch, Bureau of .Mines, examined the. opera-
tions 1n connectlon with an" appllcation for an access. road.

Both investigations concluded that the dlstrlct, as an emergency source
of copper-bearing siliceous flux, had conslderable merit, provided high
prices for coppe“ contlnued in effect. "k i

Early in l9hh V. M. Ryan and S. Ba AxherleJ requested a531stance from
the Bureau in exploring various deposits on thelr praoperty.. .

The Bureaul/ drilled 152 holes, aggregatlng 3,756 feet, on the Petoskey
and Mackin groups of claims, This report. is based upon churn drilling done
under contract from October 7 to. November 25, 194k,

1/ The Bureau of Mines. w1ll welcome repripting of thls paper provided the
following footnote acknowledgment is used: "Reprlnued from‘Bureau of
‘Mines Report of Investigations 4013."

fig/‘fMining'epgineer, Bureau of Mines. . .
'3/ Stenton L. Tainter, project engineer. .
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In its program of exploration of mlneral deposits, the Bureau of Mines
has as its primary object the more effective utilization of our mineral re-
sources to the end that they make the greatest possible contributlon Yo~
national geciurity ‘and-economy. If iz~the policy ‘of the Bureai to publish
the facts developed by -each exploratory project as soon &s practical after
its conclusion. The Mining Branch, Lowell B. Moon, chlef conducts pre-
liminary examinations, performs the actual exploratory work, and prepares
the final report. The Metallurgical Branch, R. G. Knickerbocker, chief, *
analyzes samples and performs beneficiation tests.

With regpect to the investigatlons reported in this paper, the functions
of the Mlnlng, and Meuallurglcal Branches were carried out under the direc-
tion of J. H. Hedges, district’ engineer for Arlzona, and S R. Zimmerly,

-----

regional engineer, 1es7ect1veiy. ”hc.Fc@eral Geological Survey mapped the

'''''

geology, recommended drlillng ‘sites, and logged the drill, holes.

|\oAlll

LOCATLON AND ACCESSIBILITY il
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the Warm Springs of: Jacob Lake.mlnlng dlstrict Coconino Count Arizona.
(Fig. 1.) The dlaims ‘are accesslble by a gravelled access: road from Jacob
Lake, vhich is 167 miles north of Flagstaff, Ariz., and 159 miles south of
Marysvale, Utah, over paved highway. U .S. 8. Marysvale is the terminus
of & brench llne from Salt Lake City of the Denver & Rio Grande Western
Rallroad, and Flagstaff 1s on the Atchlson, Topeka, & Santa Fe Railway.

'-u PHYSICAL FEAIURES AND CLIMATE

TPhe’ clalms are on the Kaibab Plateau near. the western marg;n of the~up-
lift at ‘gn. altltude 6F, T 900 feet. The topography of the area is character-
“ized: by serles ‘of rldges and canyons. ..The Mackin and Petoskey groups of
‘claims are separated by Warm Springs Canyon, a deeb gulch .drajning westward.
Jacob Lake is ‘immediately southeast of the Mackin group, and Lambs Lake is
.on, the Petoskey groun. . . ) , RIS

Water is'a problem on the Kaibab Plateau, for there are no flow1ng
streams, and the small basins fed by melting snow form intermittent lakes,

~ which dry up during the summer months. A. number -of seeps and springs are
' ‘found along the western edge . of “the. plateau, of which Blg Sprlngs, T- miles

south of Ryan, 1s perhaps the largest.

The plateau uupports ma“ketable tlmber. Pinon andJunlnergrow at an

. altitud® beldw that of Jacob Lake. ‘Ponderosa pine grows' in the vicinity of

- Jacob lake, and Engelmann spruce, Douglas, white, and Alplne firs grow at
hlgher altltudos. The. greater part of the timbered area is w1thin the Kaibab

Snowfall prohibits open-cut operations from Januarylto'May. 'During‘
194k4, snow remained on the ground after November 12, No trouble has been

1329 -2 -
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Figure 1.- Location map, Apex copper project, Coconino County, Arizona.
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experienced from surface waters flooding the open-cuts during two @easons
of operations.

Cllmatlc deta recovded by the Federal Weather Bureau over ‘a six-year
period ‘at Bright Angel; 4l milés south of Jecob Leke; is :shdwn in ‘the -
following table. - The wintérs at Jacob Lake are a little warmer tham &t

Bright Angel.

1

Temperature,'OF.‘ 0y

e Rkt  Average Average, - 5 iPrecipitation, Snowfall,
Month- - | Average maleumlmlnimum nghest Lowest - 1nches | inches
' J8R wiwesnl 208 [ B H L 6,471 - 56 T23 LT 2,60 - e
» Febi aveese 294 1 42,6 [ 11.8 | 55 |20 | " 3,3k 22.2
Mar. co.o-oi 29.8 ll-l#.o ' 15-7 57 ‘ll{". : EeE A : 16-6
APy seecesl 38,2 | 514 | 25,0 69 -4 2.93 141
Mayosaeeoosl H6,0- | 61,1 |'30.8 -| 76 - 127 . T.26° 4. b
RS sse wgal IO 1 T8eT P36 . B8 Ff 85 1 AT T
Julyevesens| 60.1 75:8" {-bl,4 ¢ 87 |- 26 - 2,27 .0
‘Mige. soesils] 57T | TR:8 | 42.6 TR I A . 2447 0
SePbe-awsewl.Dled | 6645 | 36,6 :1 8- 1 -18 2895, x0
06ta, sinmenie| 8243 | 57eF | 27.% 10 L 4 YO .| v 1,86 5,2
NoVs ceavest Lol "1 85,0 -7} 17,3 -0 "6r" 4] =10 e - “12.7
DEC: ssvies] 2040 374 T3 | 5 | =& | = agls - "19.7
Anghalsassat 4001 | 55,1 . | 25,1 1. 88 . ;. =23 . ! & 26,85 119.3
" HISTORY

The first development work was done south of Warm Springs Canyon by
the Petoskey Mining Co., Between 1900 and 1902, the company acquired five
patented claims, built a steam pumping plant in Warm Springs Canyon near a
spring 3 miles from the millsite, end finished construction of a leaching
plant. Copper was.to be dissolved from the ore with dllute sulfuric acid
and precipitated upon scrap iron._ Before the process vas tried, fire de-
stroyed the blant and operatlons ceased.

In 1901, the Coconino Copper Co. located a group'of'eiaims, prédecessor
to the Mackin group, north of Werm Springs Canyon. A small tonnage of ore
was treated in a reverberatory furnace at Ryan, 7 miles west of the property.

~ The smelter failed because of.the high'silica content of the ore. A plant

was then erected to use the Neill end Burfeind process. This was probably
the first attempt to leach copper by using sulfur dioxide as a leaching re-
agent. About 1902, a patent was issued on the. bprocess, which consisted of
exposing the ore to the action of sulfur dioxlde, removing the dissolved
copper in solution from the ore, and driving off the excess. sulfurous acid
by heating the .solution and precipitating the‘copper as sulfite. The process
was discontinued because of the instablllty of the copper compounds. ILater,
the plant was’ leased to the Esmerslda Pro61pitation Co. of Chicago, w which
experimented unsuccessfully w1th the ore.

The Buckskin Mountain Copper Co., in 1907, attempted exporimental

leaching. Elght additional clalms were patented and in 1916 a few tons of
selected ore was shipped. This was followed by a period of considerable

1329 -3 -
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stock promotion, but there was little mining activity in the district until
1928+ -.The Kaibab Copper Co. was .organized 1919. Later that year, the
company was reorganized as the Kaibab. Smelting Co., and in 1921 it was
merged with other companies to form Allied Mines & Recovery Co.

About 1928, the Saint Anthony Copper Co. was organized to mine the cre
by steem-shovel methods. Considereble trenching and test=-pitting was done
on.the Mackin group. A railrodd was built to Ryen to a'newly constructed
. 100-ton blagt furnace. Fire, destroyea the plant about 1929, and operations
were suspended, ‘About 1, OOO”tons of" 8-percent ‘copper ore was shipped to the

-smelter at Garfield. Later, the Los Angeles Exploration Metal Co., Ltd.,
-obtdlned title, to the St. Anthony Co.'s holdings.

»

v:¢. In 1959, the United States Metals Corp. acquired control of' the prop-

erties. The mlnes were reopened under a 1ea51ng system, but production was
small and sporadic until 1943, when Harry W. Patterson and Arthuy' W.” Simmons,
operating as the Apex Mining Co., leased the property. Open=-cut mihing was

. 8tarted in July on the Mackin deposit, ard latcr that year oper@tions were

shifted to the Petoskey claim group. Mining was halted by heavy snowfall in

. December. Production amounted to 5,152 tons of h 98—pe“cent cdpner ore
.during the season. i -

In ‘the spring of" l9h4 Ve M. Ryan and S. B. Atherley subleased the
Petoskey end Mackin groups and mined 9,246 tons of T.l3-percent copper ore
fram the Petoskey open cut, Copper Glance, end Kennedy claims to December
of that year.

PROEERTY AND OWNERSHIP

Three clalm groups comprise the property - the Petoskey group of 7.

;petented claims, the Mackin- group of 12 patented and 11 unpatented claims,

and the Phantom group of 5 claims, of which:'one is patented (fig. 2). The
Phantom group, about 4 miles north of -the Petoskey group, was not investi-

. gated by the Bureau.

f, Thirty of the ¢laims dre owned and five are held under leaSe and option
by the United States Metals Corp., 510 West 6th Streect, Los .Angeles, Calif.
Roy 3, Gangestad is president and Vlnoent G. Dodds is vice president of the
corporation. rid

GEOLOGY Al_m ORE ' OCCURRENCE

" Kaibab limestonec of Permian age covers the plateaun, and only areas cut
into by deep erosion exposc the underlying Coconino sandstone and Supal
formations. Kaibab limestone in the distrlct conslsts ofcalcareou sandstone,
cherty limestone, and chert. :

The ore bodies are ribbonlike, irregular runs lying nearly flat and
following the stratification. They appear:to have formed at the intersection

- of favorable beds end vertical fissures. They vary in width from 10 to 50
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Figure 2.- Geologic plan, Apex copper project.
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feet, The only ore bodies wider than 20 feet are the Kennedy and Petoskey.
The thickness ranges from a knife edge to 14 feet, although thickness in
excess of 4 or 5 feet is uncommon, Mineralized beds occur to a-depth of 30
feet below a sandstone capping, but the base -of the runs is seldom over'1l5
feet below the capping. - Where erosion has removed thé capping; the tops of
the runs sometimes crop out, but usually they é&re covered by & thin mantle
of soil and forest debris. Limonite-stained cherty sandstone fragments are
generally the cnly surface indications of copper m;nerallzation.h
-Malachite and azurite are the principal ore'minerals. /Chalcopyrite
and chaléociteé occur locally. Gahgue consists mainly of chert and” sand»’
stone. -The average specific gravity of the ore-is 2.6: The copper con=-
tent varies greatly within the' ore zone. The limits of" ‘mikeralization are
sharp in cherty sandstone replacements and are gradational in zones of
brecciated chert. Gold and silver otcur in’ small quantities. An increasing

amount of silver has-been noted in shipments from the Petoskey plt as 1t has:"-

advanced southward.
MINL WORKIVGS

Past Operations

The: claims Have bBeen prospected by numérous shallow test pits and

trenches. - R. B. Brinsmade wrote; in the Engineering and Mining Journal in w5

1907, that considerable drilling had beén -done in the district previous to
the trenching &nd test pitting. The property was worked by open cuts in
1943-4Y without additional- development. There-are: three abandoned pits -
Mackin No. 1, Copper Glance, and Kennedy. :

Present Operatlons S

Petroskey Group. - About 90 percent of the ore shlpped frcm the -
claims during the summer of 194l was produced’ from the Petoskey open cut
(fig. 3). Mining operations were begun ¢n the northern end of an ore run
on the crest of the sovuth- slepe of Warm Springs Canyon. The cut, 20 to 50
feet wide and about 20 feet deep, has been advanced southward 715 feet
across relatively flat terrain. The sortlng bin, sorting belt, end ¢hutes
were locatéd nedr the mouth of -the ‘euti 'About 75 tons of ore was:shipped
daily, which required the removal of about 3 tons of overburden for each
ton of ore shlpped.

btrlpping of overburden was carried on immediately ahedd of the ore
face, which Wwas mined in"benches at right anglés-to: the trend of the run.
Several feet of soil was removed with a bulldozéi.. 'The sandstone capping
was then drilled and blasted and cast aside with the bulldozer. The great-
est depth of overburden stripped to December was 12 feet. The capping was
removed from 6 to 12 feét beyond the side mining limits of the open'cut.
Exploration consisted of drilling jackhammer holes and noting thé color of
the cuttings. Compressor capacity was too limited to vermit extensive pros-
pecting by this method. In may cases the bottom:and side limits of the ore
were not properly delimited, andas a.conscquence 1t has been necessary to
recast overburden several times. ‘
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The caterpillar-Diesel, model RD=8, tractor cquipped with a l2-f'oot
blade, employed in stripping, was also used for pushing broken ore from
the benches ©o the shovel, making and maintaining roads frec of enow, and
clearing timber. Trees up to 12 inches in diameter were uprooted by
pushing, and larger trees were removed in the same manner after digging
around the roots.

Air for drilling was supplied at 100 pounds gage pressure by two port-
able Ingersoll-Rand (models 315A and 210A), 2-stage, air-cooled compressors.
The 135=-cubic-foot unit was connected by a 2-inch air line to a 2-1/2~ by
4-1/2-foot air receiver, from which 3/b-inch air hoses led to the drills.
The 21C-cubic-foot unit was moved around as needed.

Drilling was done dry with 6 Ingersoll-Rand, model JB-5, blower-type
Jackhammers. One jackhammer was kept in reserve as a spare. The ore was
broken by blasting bench holes. The usual round cohsisted of three rows of
holes across the bench, spaced 2-1/2 feet apart in holes and rows. Holes
were staggered in successive rows. The holes were drilled to grade and
were 6 to 10 feet deep. Drilling advance per 8 hours was 75 feet in ore
and 115 feet in waste.

Hexagon, l=inch, hollow drill steel was purchased shanked and threaded
in 2-Toot changes from 2 to 10 feet. Ingersoll-Rend 4-point jackbits were
used in 5 sizes. Starter bits were 2-1/8 inch, and the gage reduction was
1/8 inch., §Side-hole bits were necessary for blowing the holes with a mini-
mum of plugging. Bits were reground once before discarding. No black-
smithing was done at the mine.

Holes were loaded with Gold Medal No. 4 vag powder; 10-foot holes
were loaded with 2 pounds, 8-foot holes with 1-3/4 pounds, and 6-foot holes
with 1-1/4 pounds of powder. The holes were shot with No. 6 electric de-
tonators in a stick of 7/8- by 8-inch, 30-percent gelatin dynamite placed
on the bottom of the hole. Firing was done with a duPont No. 50 blasting
machine. Fines from the pit were used for stemming. Boulder shots were
loaded with 30-percent gelatin dynamite and detonated with No. 6 caps and
fuse. The maximum thickness of the ore was 1k feet, and the face was worked
on two benches. Occasionally "hard bottom" interfered with the shovel at
the toe of the lower bench.

In December 194k, and Ingersoll-Rand model FM-2 wegon drill mounting
equipped with an Ingersoll=-Rand DA-35 drifter drill was used to drill a
12-foot bench. Jackbits were used. Starter size was 3-inch and decreased
1/8-inch per change on 1-1/8-inch round steel in 2-foot changes. Holes
were spaced 5-1/2 feet apart in line and rows.

A Northwest, model 25, full-revolving, 3/4-yard shovel with an 18-
foot boom loaded the trucks. The shovel was mounted on caterpillar crawls
and was powered with an 85-horsepower gasoline engine. Gasoline consump=.
tion per 8 hours was 20 gallons. The front and bottom of the dipper were
made of mangenese steel, Dipper teeth were worn out in 2 weeks. The
digging cable was 3/4-inch cast steel, 6 by 19, regular lay. The life of a
cable was 8,000 tons.
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The shovel faced the bench, and trucks were loaded behind the shovel. ,
Loading time was 3 minutes for 3 tons. Waste boulders werc set agide by
the shovel, and occasional Youlders were broken or chipped to recover in-
cluded ore. WNormally two trucks transported ore from the shovel to the .
sorting bin. ‘During December, the time of a trucklng cycle from the. shovel
to the sorting bin was 11 minutes.

Trucks from tne pit dumped the ore onto a grizzly of inverted ralls
inclined ‘at 32 ‘degrices and spaced 5- l/d inches apart. Oversize fell .into
a chute equipped with a down-cut steel arc gate. Undersize from the .
grizzly passed over a sloping wire screen-of l-inch:openings. The minus
l-inch material passed to drop~board chutes. The plus l-inch material,
which comprised about 50 percent of the total ore,: was fed to a 20-inch
sorting belt. The flow was regulated by a gate-tender, The sorting belt,
79 feet long between the head and tail pulleys, was driven by a Chevrolet
h-cylinder enginc at a speed of 30 to 50 feet a minute. Three men picked
waste from the belt, It is estimated that 5.to 8 percent of the material
wag thrown out,. 3

Three trucks hauled the ore from the sorting chutes to the shipping
bin. The haul was 1-1/2 miles, and the maximum grade against the load was
13 percent where the road crossed Warm Springs Canyon, Bach truck carrying
about 4 tons of ore madc an average of 5 trips, or a maximum of 7 trips per
shift. Trucks weré 3 cubic-yard end-dump, dual rear-wheel, 6~ and 8-cylin-
der models. All were equipped with cab-protectors.

The shipping bin, constructed of logs and lined with 2-inch plank, was
built on a'side~hill slope. Trucks irom the minc dumped from an earth fill
ramp, and the ore was discharged from the bin through four drop-board
chutes 2-1/2 fect wide by 2 feet high. The bottom of the bin sloped at 35
dcgreos and dlscharged £x bely about 17) tons. 5

During November the crew consisted of 20 men - 1 foreman, 1 master
mechanic, 1 shovel operator, 1 bulldozer operator, 1 powderman, 5 drillers,
1 mechanic, 5 truck drivers, 3 ore sorters, and 1l laborer, Fie

Mackin Group. = The Copper Glance and Kennedy claims of the Mackin
group werc worked from August to December under a sublease from Ryan and
Atherley. Through November 194L, 926 tons of orc was shipped, which
yielded 4,22 percent copper. The ore formation was directly beneath the
soil in runs that averaged 10 feet in width and 1 to 4 feet in fhickness.

Orc and waste were dug with a fullerevolving, Universal-Lorain, model
L0, 3/b-yard gasoline shovel powered with an 85-horscpower engine and
mounted on caterpillar crawls, - The dipper was made of mild steel with'a
manganesé~steel front end was equipped with four detachable teeth., Six .
sets of teeth were used during the season. Digging cables were 5/8 inch,
Four gallons of gasoline was consumed per hour.

The overburden was stripped with the shovel, and the spoil was cast
on both sides of the run. The exposed ore was drilled with one Thor-Cochise
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model 75 Jackhemmer. Rows and holes were spaced equal to the depth of the
holes. Detachable, 2-inch, side-hole, Timken bits were used on 7/8~inch,
hollow, hexagon steel. Bits were discarded after .drilling 50 feet. A Le
Roi model 2P85V portable compressor supplied air at 110 pounds pressure.
About 1-1/2 gallons of gasoline was used per hour, . ..

Holes. were loeded with 40 percent gelatin EZ loed in 1-1/8- by 8-1nch
sticke. Powder consumed was 4 to 5 pounds per ton of ore shipped. The
explosive charges were Iired w1th No. 6 caps and fuse._ r

After blaqtlng, the ore was sorted and piled with the shovel and
the waste was oast aside:s  While trucks were being loaded with the shovel

several men sorted out waste from the trucks between swings of the dipper.

The ore was diffloult to sort clean ‘because the friable chert produced
con51derable fines. : O

A normal crew consisted of one shovel operator, one powderman, and two
miners. One shift was worked 6-1/2 days a week. An average dally loss of
about 1/2 man~shift was caused by absenteelsm.

& - Haunling

The ore fvom both operations wes trucked 139 miles t0 Marysvale,, A
Utah, by separate contractors. : -

Ore ; from The Mackin group claims was moved in two 9-cubic-yard, lO- '
wneel trucks heullng 12 to 15 tons per trip. '

TwO‘150~hofsepower, 20-ton~capacity, 18-wheel, end-dump, Kenworth
Diesel tractor-trucks capeble of hauling 25 tons each transported the ore
from the Petoskey group. i ' o

The ore was shipped by rail from Marysvale to the Amerlcan &melting &
Refining Co. smelter at Garfield, Utah. :

; WORK DONE BY THE BUREAU OF MINES-

Two abandonéd’'Bureau of Public Road.u camp bulldlngs near Jacob Lake

were repaired for use as an OfflCu and. warehouse before drllllng startede

Durlng the period October 7, 194k, to November 25, l9h4 152 churn-
drill holes totaling 3,756 feet were completed. Drilling was dene under
contract, and the drill used wad a model 29-W Armstrong mounted on crawls
and drlven by a Ford 85~horsepower gasoline enging., All holes were 8
inches in diameter and cased with 10-inch standpipes to depths of 2 to' 5
feet. The formatior below the standpipe was firm enOugh to. permit drilling
without casing.

The holes were looated in accordance with recommcndations of the
Federal Geological Survey (figs. 3 to 8).. Drilling was staated south of
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Figure 8.- Locations of drill holes in Kennedy open-cut area.
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Figure 5.- Locations of drlll holes, Makin Nos. 1 and 2 claims.
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Figure 6.- Locatlons of drill holes near Copper Glance open cut.
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the Petoskey open cut, on the Mugwump-Arizona Jim claims; and progressed
southward onto the Pauper's Dream claim. Holes were drilled in rows at
100=-foot 1ntervals, and the holes were-spaCed 25 feet apart in the rows.

On the Mackin group, the Mackln No. 1, Ray No. 1,. Shorty~D1tto, Copper
Consolidated, Copper Glance, and Kennedy claims were arllled. Holes were
drilled in rows at intervels of approxlmatel 200 feet and were spaced
- about 25 feet apart in the rows.

The Bureau took 153 churn-drill samples. Sections of the holes aver-
aging 3 feet and not exceeding 5 feet were bailed, and if the cuttings
ohowed copper mineralization, the sludge was dumped into a three-wey sample
splitter. Thirty-two channel samples aggregating 89 L feet were cut from
the surface workings on the deposits.

Roads and drilling sites.were cleared by bulldozer, The Bureau built
5,360 feet of road 13 feet wide and. repaired 830 linear feet of existing
roads. In preparation for the new roads,.areas totaling 1,440 square
yards were cleared of trees up to 8 inches in diameter.

Condensed logs of holes, preparea by the Federal Geological Survey,
are attached to this report. 4

CONDENSED LOGS OF CHURN DRILL HOLES

3 (Geology»b&.Federal Geological Survey)

. Collar o
Hole Eleva- Footage !Percent
No.| Coordinates :tion, ft.|From-| To~ i|copper Description and .remarks
1 |16998 - 2335E| 7755.1 | 0 359¢ . Soil.
- 3.3 | 20.3| 6.12 |Cherty sandstone.
20.3 | 24k.8] 3.96 Do,
2.8 | 27.8} .1.14 Do.
2T+8:1 50 : Clay, cherty-limy sandstone.
2 |1703N - 2360E{ 7T754.7 | O hp e Soil.
' L Se B, 51 |Cherty sandstone.
5. |15% .58 Do
, 15 204 Cherty=-limy sandstone
. ! : . :
3 11T0N ‘= 238EE§ T154% .7 0 ‘1,5 Soil
1.5 & 1.62 |Cherty sandstone.
8. 110.5| , .38 Do.
10:5 155 Cherty=-limy sandstone.
b |1711N - 24OYE{ 7755.0 | O T Soil.
. TR Cherty sandstone.
k.3 |17.6{ .91 Do. :
17.6 |20.7 Cherty-limy sandstone.
5 [1715N = 2434E| 7755.4 | 0O B Soil.
' 5.7 t19&¥ Cherty=limy sandstone.
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v

: Collar s S
Holeﬁ . Bleva~ |__Footage |Percent .
. No. {Coordinates tion, ft.|From=-iTo~ [copper |Description and remarks
6 [1695N = 2310E| 7755.4 | 0 | 3, Soil.
. 3. 115 o Cherty sandstone,
11.5 |19, | 1.08 Do,
19. 127, 21 Do. ,
: 27+ 131 Cherty-limy sandstore.
7 11691N ~ 2285E| T757.4 | O 1.8] . Soil, '
' 1.8 ;30. Cherty-limy sandstone. -
8 [1600N - 2351E{ 7760.4 | 0 =N R Soil... . .
2+5 |15, - | Cherty sandstone.
15. [ek, | 10.42 Doy . °
2k, |27 4,00 | Do.
27. 130. | .2.00 | = ' Do.
30, f33.0 0| Do, .
135..:135. | Cherty-limy sandstone.
.G |1604N - 2376E[ 7758.8 | 0 4.0 Soil.
E b, - 8.5 » Cherty sandstone,
8.5 119, 2.76 Do.
10. [13. 9,76 Do,
13 |&6s 3.27 Do,
16. 19, | 1.58 Da.
119. {30. ' Cherty-limy sandstone.
10 [1608N - 2401E] . 7757.01 0 | 3. Soil.
TR e i R 1.3, 1304 " ! Cherty and limy sandstone.
11 |1596N - 2327E| 776<.1 | O B Soil.
. i 55 304 Cherty end limy sendstone.
12 [1502E - 2368E| 7770.1 | O 1z, Soil and sandy clay.
; - 12. |32, Cherty and limy sandstone.’
13 [1506E - 2392E| 7767.0{ O L, Soil.
] . L. .12, ; : Sandy clay.
Tl : 12. |16. .92 | Cherty sandstone.
; ' 16. |36, 9.70 Do.
. , 36, |38, 3.76 Dos . ‘
38. (Lo, Cherty-limy sandstone.
14 (1510 - 2417E| 7764.8 | © i Soil.
5 5: 28, Sandy clay.
10. - {12, g 1.69 |Cherty sandstone,
. T 12, - 115.5] 3.91 Do.
x ; = 15.5 |18,5; : 6.03 Do.
j i 18.5 | 32. 1.90 Do,
132, 55.5: i Cherty~-limy sandstone.

b b
1329 , : o L
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: Collar j'
Hole Eleva- ; . Footage |Percent| Po— ¢
No.| Coordinates |tion, ft.|From- To- |copper Description armd remaiks
"15 [1514N - 2442E| 7763.0 | O 5 Soil and sandy clay.
. 111. 154 Cherty sandstone.
15. L2, 1.68 Do.
L2, |45, Cherty-limy sandstone.
16 |1518y - 2u66B| T7761.3 | O | .5. Soil.
' ‘ 5, 1584 Clay, cherty and limy
gandstone. 4
17 [1666N - 2138E| 7768.6 | 0 | 5. Soil.
B 35 Clay, cherty and limy
sandstone.
18 |1670N - 21638| 7767.9 | O |-k Soil.
: b 11304 Clay, cherty and limy
sandstone.
19 |1674N - 2187E| T7766.7 | O 3., Soil.
: 3, | 26, Clay, cherty and limy
sendstone.
20 |1856N - 2101E| 7765.5 | 0 | 2.5  Soil.
2.5 |I56% Clay, cherty and limy
: sandstone.
21 |2060N - 2151E| T776R2.4 | O 8. Soil and sandy clay.
: ; 8. [ 24, Clay, cherty and limy
sandstone,
22 |1415N - 2458E| T775.4 | © 5 Soil.
: ~ 5¢ 1824 ‘1 Clay end cherty sandstone.
22, | 37. 6.86 | Cherty sandstone.
37. | 4O, L, ok Do.
Lo, | k3. . Cherty-limy sandstone.
23 |141IN - 2433E| 7777.9 | © b, | Soil.
b | 29.5 Clay and cherty sandstone.
29.51 32.5 | Trace copper in cherty
: sandstone.
32.5 1 35 ;Cherty-limy sandstone.
2 [14ION - 2483E; T772.4 | O 12, Soil and clay.
12, . 25._i 'Clay and cherty sandstone.
23, | €7, 1,12 | Cherty sandstone.
| 2T. .4 32. : i Cherty-limy sandstone.
! .
25 |1325N - 2524E; 778L.4 | O "| 13.° Soil and sandy clay.
13, 30. | Clay, cherty and limy
) ' sandstone.,
1329 - 11 -
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Hole { Eleva- Footqga__Percenth ‘
No. Coordlnates tion, £t |From- Wu‘ coppe:* ! Descrintion an& remarks-.
26 |1321% = 2499E| 778%.5 | O 2 9! '801_,
; B2 ”2 51 Clav cnd cherty sandstone.
2.5 |31. .1 1.02 tCh rty sandstone.
51 £55. 3.86 Fractured cherty sandstone.
35. 42.51 5.90 : Do.
bo.,5 (48, | 338 | Do.-
48. 53, ; Do.
: S0il in open fissure.
27 |1316N. - 2473E| 7784%.5 | O 2; ’8011. fes .3 =
’ SORNR TS A - PRI 5 - P EClay, cherty end llmy
| sandstone.
. s k
28 |1226N - 2540E| 7792.8 | O B }So1l. '
- v | Be  FHOS Clay, cherty and limy
sandstone.
29 |1222N - 2515E| T7793.0 | 0 | 2. Soil. ~
* i L o B 2s 5% Clay, cherty and limy
sandstone.
30 ;665N‘- 3231E| *7788.1 | 0 |--2. Sotk. L. .
Tl 3. e . 2. 130+ | - ! Cherty sandstone.
%0. .{b7. | 1.52 ! T
‘ b, 4. 55 1 Do.
o C 149, 15045 : 1 Cherby-Llimy sandstone. .
31 |1814N - %098E| 7787.9 | 0 | k. Soil.
k, 35, Cley, cherty and limy
i v sandstone.
32 |1608N - 3150E| 7781.5 | 0 |- k.. So1l.
1 i o 4. 130, Clay, cherty and limy
i gsandstone.
33 |1568N - 3L79E| « 7782.5 | 0 | 3. | Soil.
¢ PR S & ' Be 1304 Clay, cherty and limy
_ sandstone.
34 116L4N - 31188 T778L.3 | O 5, Soil.
5 30, Clay, cherty and llmy
. A A ; sandstone., -
35 |1980N - 3TH7E, 7801.8 { O ' 8. | Soil and clay.
t N e 8.: 120, Cherty and limy sandstone.
36, 19621 - 576487802:9 | 0 1 2. Soil,
, ) o A 2. |22, Clay, cherty and limy
sandstone.
1329 -~ 12 -
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. Hole!. . . . .| -Eleva- | _Footage !Percent{ ) SR
" " No.: Coordinates |tion, ft. From- To- copper |.. Description and remarks
_ 37 194N .- 3781E, T7805.3 | O o5 | Soil.
i { o 2 . | 1O%D Clay, cherty and limy
sandstone.
38 | 2118V ~ 3892E| 7804.7 | © 2, Soil. - WELE
; 2% 8. Clay and cherty sandstone.
8. {10. Trace copper in cherty
' | sandstone.
10. 22 .1 Clay and limy-cherty
, i sandstone.
22, {25, | Fractured cherty-sandy
. : 'i limestone.
© 39 | 2100N-3909E 7806.5 | 0 | 5.1 Soil and sendy clay.
} ' i S 10. | 1.25 | Cherty sandstone.
| 10. |12, | ke B .
, _ ; 2. 18. Cherty-sandy limestone.
40 | 208N - 3927E! 7807.8 | O Byl Soil.
o TR 1 o S Clay and cherty sandstone.
. 17. §e2sli Cherty-sandy limestone.
41 | 2064N. - 39LUE! - 7809.2 | O 3, Soil. g L
! 3. |18. | Clay and cherty sandstone.
Bt P 48, 20y Cherty=-sandy limestone.
L2 12136N - 3875E| " 7802.2 | 0 i 2. ! Soil.
& iy 5 I f Clay and cherty sandstone,
y {17. 120. Cherty=-sandy limestone.
u 3 TR
43 |2154N - 38588 T801.9 | O |3 | Soil.
: ) b 3e Mt | Clay and cherty sandstone.
10. 13, | Cherty-sandy limestone.
) o : . Pl | ' :
Ui {1998 - 37308| 7806.0 | 0 1 2. " Soil.
: 2o X0 1 Clay and cherty sandstone.
! 10, 12, i | Cherty-sandy limestone..
L5 |2016N - 3713E{ 7798.3 | O ‘3. ! Soils
: & . 3, |12 Clay and cherty sandstone.
{ 12, 13. Cherty-sendy limestone.
46 11879N - 3567E. 7796.0 | O i16. | * .97 | Cherty sandstone.
: 3 : ‘ 16, (I8 Do,
18. }{30s Cherty-sandy limestone.
i Fissure 23-29 feet.
1329 S .15 -
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' Collar { :
Hole : ! Eleva- Footage jPeroent
No. Coordinates! tion, f't, |From-|To- |copper | Description and remarks.
47 189N -3550E | 77928 | O 1 | 2. T8oiX. -
LSRRG R 2¢:. |8+ |- .{Clay and chert.y sand.stone.
| 8. {18. 1.25.] Chexrty sandstone,
i 18. |e2. . Do.
22, |2k, Cherty-sandy limestone.,
48 11861N - 3585E -7799.1 | O % Soil.
) i ! 3.0~ 8.0 trace copper.
3. {164 Clay and cherty sandstone.
’ 16, {18. Cherty-sandy limestone.
k9 |1843N - 3602  7800.2 | O 2, Soil.
o ’ y 18.0 =~ 21.0 trace copper.
2« |21 Clay and cherty sandstone.
| 2L, |2k, Cherty-sandy limestone.
50 |1825N - 3619E 7800.2 [0 1 2. Soil.
2.. 112, ' Clay and cherty sandstone,
12. 415, Cherty-sandy limestone.
51 |1915N. - 35338 7792.8 | 0 | 2.5 50il. '
o e 2.5 35, Clay and cherty sandstone.
15. -}i8. Cherty-sandy limestone.
S 52 |1895N - 3665 7801.8 | O -2 © 1'Soil and cherty sandstone.
; et 5. *¥2, |- L.84 | Cherty sandstone.
12. ' lho = ab9 ' DO.
‘ 14, |16, iCherty-sandy limestone,
.53 {43738 - b355H . B87.2 |0 | 2.  Soil,
' ’ ) 2. © [12. | | Cherty sandstone,
{ 12. {1k, j Cherty~sandy limestone,
54 (U35LN - U363E C T8BT.L | O 25 4 | Soil.
o ' 2. 118. | Clay and cherty sandstone.
18. 120, | Cherty-sandy limestone.
. 55 143UN - 4367E  7886.8 | O 3. ESOil.
3.: |10.: | Clay end cherty sandstone.
10. |12.6 iCherty«sandy limestone.
. _ ‘ i o d '
56 (403N - b351E  7885.7 | 0 - | 2.] | Soil.
24" “H10%- 1 Clay and cherty sandstone.
‘ 10 12, :Cnerty sandy limestone.
. 57 (kheen - W3L6E 7885.6 0 k. i Soil and clay.
) J : L, 15, | Cherty and sandstone.
i 15, {19, | Cherty-sandy limestone,
1329 -1 -
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Hole 3 Eleva- |__Footage. |Percent|
No.} Coordinates .[tion, ft.‘Frqm-xTo- copper Description and remarks
58 [L4423N - 454TE| - 7885.1°) O 2..f Soil.
; " 2. B . | Cherty sandstone.
\ 6. |80 .|: 97 Do.
10, 20, Cherty~sandy limestone.
59 |ULTN - 453TE| 7885.7 | O 2y Soil.
: < 2., |16. Cherty sandstone.
16, - -} G0y Cherty-limy limestone.
60, |44T7ON - 4530E|. 788+.8 | O Prodd - Soil.
: 2. |318: Cherty sandstone.
18, |2i, Cherty+sandy limestone.
61, |bhosN - b527E| 7881.1 | O | 2, Soil.
: e RETR - 4, | .1.02:|Cherty sandstone,
Ll"- 15' ¥ DO' 5 S
5. 2024 Cherty-sandy limestone.
: s pey 1
62 |4515N - 4525EB| 7879.5 1 O B " Soil.
- Be |83 Cherty sandstone.
23 i‘26. Cherty-sendy limestone.
65 |usk = b713B}- 7880.7 | 0 | 2. 801l
£ g P : 2. 10. : Cherty sandstone.
10, |34 | Mg« |5*pp, : »
14, j16. Cherty-sandy limestone.’
64 45680 - L7OME| 7880.1 | © g Soil. :
2 e 2.91 |Cherty sandstone.
10 (16 1 Cherty sandstone trace of
! é COppeT .
§l6. 18. 1.54% |{Cherty sandstone
§l8' 38. iCherty sandstone and clay.
‘ i58. he. | Cherty~-sandy limestone.
65 {45908 - LTOLE| 7878.k | O | 1. ~ |Soil,
| Xe 8 .76 |Cherty sandstone. »
4 _ P 8. 113, herty-sandy limestone.
66 45208 - 4721E] 7880.7 t ot L af  iSoil.
1 2., 34 - {Cherty sandstone. -
(15, 20, Cherty=-sandy limestone.
67 I4616N - 4690E| T7873.1 ' 0O 2. \Soil.
bscTeeniE b2, 6. iCherty sandstone.
| 6., |10, iCherty~-sandy limestone,
’ _
1325 - 15 -
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Collar E
Hole Eleva- Footage !Percent
No.| Coordinates ;tion, ft.|From- To=- copper . _Description and remarks
68 [hoelN - L8BIE| 7878.3 | O 3. Satle. . ot ‘
ol S e PR ,Clay and cherty sandstone.
13240 136 T 'Cherty sendstone. .
36 " 40. |- 'Clay and cherty sandstone,
e e 140. L2, ‘Cherty-sangy limestone.
69 468N - 48TOE| 7877.3 ! | 0, 2 ,Soil.
g 3 2. 10.° ;Clay andcherty sandstone,
110, 18, | Cherty-sandy limestone. -
% ! :
70 (46388 - 4883E| 17879.0 0 di 1Soil.
: " il 2. 18. :Clay and cherty sandstone.
1118s 27 i Cherty-sandy limestone.
b ) | : :
71 |4615N - LBYSE|7879.0 0 2.5 _|S01l.
T CoL e 2.5 194 * " |Clay and cherty sandstone,
_ 119. 2k, | Cherty-sandy limestone.
72 |4955N - 5208E| 7832.8'| 0  13. 1So0il and clay.
: : : {13, 16, | Cherty sandstone.
{16, 40.5 {Clay and cherty-limy
2 } sandstone. : :
73 {7118N - TO&E .79&&,5 ? 0 2.5} 3011.
‘ | 2.5 116.. i Cherty sandstone.
.16 20. Chertj-saniy limestone.
74 | 71LON - 7O78E| 79%4.9 | © B 'Soil.
: P2, b~ !Chnrty sandstone.
L, 8. 2,05 | Do.
8. 1104 Ob Do.
10, =20, Dai™ :
20. 24, Cherty-sandy limestone.
75 |7163N = TO67E| 7T945.1 ! O Fe Soil.
: 3, By, Cherty sandstone = trace
. _ copper.
{6, 16. | _.{Cherty sandstone.
16. 20, Cherty-gandy limestone.
76 | T129N - 7O84E| 794k,7 | O b, ~ |Soil and sandstone.
¢ L., 10, 3,06 |Cherty sandstone.
10, 13. | 1.43 Do %
taa, byt Do. .
‘ ‘ 7. 20. 4 Cherty~-sandy limestone.
77 17226N - TLOTE| 17945.3 0 2.9} Soil.
' 2.5  15. Cherty sandstone. . ,
15. | 20, Cherty-sandy limestone.
1329
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Nos | Coordinates |tion, ft.|From-|To=" coppgr‘_ Descr;ptlon and remarks
76 4 f23eNw TOSSE | "7945.3 |70 - 2.7 07 [Sodl.
; 2 15} Sandy clay'and cherty
. sandstone.,
5. 7. | ~ iCherty-sandy limestone.
79 [7221N - 7131E| 7945.3 | O 2s 4 =75 T
o) 2e [k, s .|Sandy clay and cherty
. i ‘| 'sandstone.
1 4. 116. |- = |Cherty-sandy limestone,
80 {6929 - TOGLE| 7946.2 | O 2.5 ‘Isoil.
T 2.5 |20, | Cherty sandstone.
20. |25, " |Cherty-sandy limestone.
8L 16923N ~ TO8E | 7946.4 | 0O 2, | |Soil.
: 2. Bai i . Cherty sandstone.,
8. 175 4, 19! Do.
17. |25, 29 Do.
Fissure 21-25 feet.
& |6917N - 7110E| 7945.6 | 0 2, 4! f Hgoil, |
e, b, '~ ' |Trace copper in cherty
L . sandstone.
Lo leo. Cherty sandstone.
20. {23 Cherty-sandy. limestone.
83 672N - 6965E | T945.7 | © 2. . iSoil. T
w818, 117 ! Cherty sandstone.
_ 17. %30 1 |Cherty-sandy limestone.
84 16758V - 69L6E | T9Lk.9 | O -2, 8Soils :
| : 2. |1k {Cherty sandstone.
d 1. |20, " . |Cherty-sandy limestone.
85 {6726N - 6985E | T946.5 | 0 i 2. So11.
" 2. 8 . iCherty sqndstohe.
8. |12, W2h Do. :
12,  Ja6s i AN Do.
16. |20, { §Qhe%ty-sandy limestone.
86  |FT11N - TOOLE | 7947.3 |0 | 2. s {iSoile
ﬁ 2. llh :‘Cherty sandstone.
g 14, 7. . |Cherty~sandy limestone.
1329 - 17 -
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87 |6719N - 6995E| T9L6.9 | O. 24 Soil.
2. 4, Cherty sandstone.
)4'0 8p 1979 Do.
S, 10. Do.
J0. 15, Cherty-sandy limestone.
88 [7208N - T268E! T7934.6| O 2 180il.
Y 2, 12 1 Cherty sandstone.
124 |46 | Cherty=-sandy limestone.
& |7230N - 7256B| 7935.7 | © 2. |80il.
vl op 1 25 | Bbs Cherty sandstone.
k. [17. Cherty=-sandy limestone.
90 |7253N - T2USE| 7936.5 | © 2. Soil.
oE Sac | &54 | Cherty sandstone.
15, 21, Cherty=-sandy limestone,
91 |7297N < THMUE| 7921.7 | © 2, Soil.
: roady Bl 135, Cherty sandstone.
15. 20. Cherty=-sandy limestone.
92 |7342N - 7Th21E| 792h.4 | © g, Soil.
o= 2. 15., Cherty sandstone.
15, 20. Cherty-sandy limestone.
95 |7386N - 7399E| 7926.6| o | 2. Soil.
—_t 2. 116, Cherty sandstone.
16. |19. Cherty-sandy limestone.
9k |7279N - 7464E! 7918.5| 0 2.5 Soil,
: 2:5 |1 Cherty sandstone.
17. 20, Cherty-sandy limestone.
95 [7252N - T4E6E) 7918.0.1 0 | 2. Soil.
' 2. 1174 Cherty sendstone.
17. 20.. Cherty-sandy limestone.
.
96 |7532N - 716TE| 7T94k.4 | O g, Soil.
2. |l6. Cherty sandstone.
16. |25, Cherty=-sandy limestone.
97 |7T548W - T148E| T9kk.7 | O 2, |soil.
2. |20. Cherty sandstone.
20. 25, Cherty-sandy limestone.
1329 - 18 -
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Hole : | Eleva- | Foctage |Percent
No.| Coordinates jtion, ft. [From-lTo- jcopper Description and remarks
98 175630 - T129E| T944.6 | O ‘1'2; Soil. et
2, |18 Cherty sandstone.
' 18. |=20. Cherty-sandy limestone.
99 |7516N - 7187E| T9Mk.1 | O . ' Soile
2. |13. Cherty sandstone.
15. 20 Cherty=-sandy limestone.
100 |7500N = 7206E| T94L.5 | O 3, Soil.
g B 17. Cherty sandstone.
17, [leohk Cherty-sandy limestone.
101 |7535N - 7215E| T944.3 | O | 2. Soil.
: 2. | 17. Cherty sandstone.
T 20. ' Cherty=-sandy limestone.
102 |7946N = 6330E| T922.2 | O 1k, Soil and sandy clay.
Fg ; b, |17, Cherty sandstone.
17. 20. Cherty-sandy limestone.
103 |7978N - 634QE| 7921.0 | O 6. So0il and sandy clay.
: 6. |25. | Cherty sandstone.
25, 29. | Trace copper-in cherty
sandstone.
29, 136, Cherty-sandy limestone.
1 : { ;
104 |801ON - 6368E| 7919.8 | O |1O. ' 180il and sandy clay.
= 10. |14, .87 | Cherty sandstone.
1k, |18, Cherty=-limy sandstone.
18, |2, Cherty=-sandy limestone.
105 |8182N - GU4YOE! 7908.6.1 0 | 2. Soil.
¥ L1 2. 137 Clay and cherty sandstone.
33, |38.° .10 |Clay, cherty-sandy limestone.
38. |40. Do. ‘
106 |8202N - G4SHE | T7906.0 | O 2. Soil.
. 2. } 30, Sandy clay and cherty
' : sandstone.
350. 554" Clay and cherty-sandy
4 limestone.
107 |8221N = 6439E | 7905.0 | O 2. Soil.
s 2 25; Sandy clay and cherty
' ' sandstone.
25, 29. Clay and cherty sandy
limestone.
1329 - 19 -
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"Hole ‘ Eleva~ |__Footage Percent|- ’
+ _No.| Coordinates jtion; ft.|From< To- lcopper | -~ Descrintion and remarks
108 [7908N - 5927E| 7919.5 | O 1; Sl T A e
! ) . 1.1 9.5 1.05 |Cherty sandstone,
| ‘ 9.5 fdde ks Bk ¥ e, e "
_ ‘ 1% 254 ‘ Cherty=-sandy limestone.
109 |7883N - 5932E| 7920.7 0. 2. 1 Soil.
2; {14, |Clay end cherty sandstone.
» . 125, | " |Cherty-sandy limestone.
110 |7943N = 5888E] 7917.9 | © 1. | Soil.
' 1. 1.25. Cherty sandstone.
\ e 5. }EG.F Cherty-sandy limestone.
111 |{7932N -~ 5923E 1917 .2 0 2. Fill,
2. | 12, 1.07 |Cherty sandstone.
l2. | 18. | .57 Do.
18. | 38. Cherty-sandy limestone.
38. | 66. Red cherty clay.
66. 100. Clay and cherty-sandy
52 limestone.
1127|7808y - 5662E| 7919.6 0] 2. : Soil.
2. |16, 1 Cherty sandstone,
16. E 25 Cherty-sandy limestone.
113 783N - 5658E| 7917.0 | © 4.5 Fill,
L L5t 1k, Cherty sandstone.
: 1%, 1 25, Cherty-sandy limestone.
1147|7858 - B5653E] T916.5 | 0 | 2. Fill,
i i 1B { 6. | '5.12 |Cherty sandstone.
6. |12, I 2.50 | Do,
12, {16.] 69! Do
16. | 28. | Cherty=-sandy limestone.
115 |[6650N - 6862E; T94l.k | 0 B Soil,
' . o | 26 1 1), Cherty sandstone.
11, 125§ .50 Do.
15- o lf{' : DO-.
17. | 25. & Cherty=-sandy limestone,
116 |66318 - 6682E| 7931.8 | 0 g, ~ |Boil.
R 2. 8. .51 |Cherty sandstone.
8. |17. Do.
: R Iy 8 30, .- {Cherty-sandy limestone.
117 |6bléN =~ 6683E| 793L.6 | O 2. Soil. '
- 2, X8 Cherty sandstone.
18, 420, *F !Cherty-sandy limestone.

1329 . - B0 -
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Hole Eleva~ |_ Footage |Percent e
No.| Coordinates |tion, ft.|From- To- copper Description and remarks
118 [6646N - 6680E|] T93%2.1 10 1 2. 17" Soil.
: 2, 07, ‘| Cherty sandstone.
T 20. Cherty-sandy limestone.
119 |6572N - 6491E| T7922.5 | O b, Soil. ,
k., |20« Cherty sangstone.
20. 25. Cherty=-sandy limestone.
_ i |
120 |6587N - 6491E| T7922.7 | O 1e Soil.
Ls o 2.25 | Cherty sandstone.
5. T.é .50 Do.
7’ 15' 3 DO.
15, - 187 Cherty-sandy limestone.
. 5
121 {6602N - 6490E| 7923.0 | © 2. Soils
24 20. Cherty sandstone.
20 25 Cherty-sandy limestone.
122 | 65238 - 6281E| 7917.0 | 0 | 4. Soil.
k, 5.4 {Clay end cherty sandstone.
554 0. Clay and cherty=-sandy '
limestone.
123 [6536N - 6275E| T7916.7 | © 3, Soil.
3. 118. Clay and cherty sandstone.
18. |els Clay, cherty-sandy limestone.
124 | 6550N - 6269E | T916.5 | O . B Soil.
3. |1k, Clay and cherty sandstone.
{ih. 116 Clay and cherty-sandy
! limestone.
125 | 65098 - 6287E | T7916.5 | O 2. Soil.
, yio 2. 1235 Clay and cherty sandstone.
12.5 [15: Clay and cnerty-limy
E - sandstone.
106 | G495N - 62938 | 7916.21 0 | 2. Soil.
i 2. |18. Clay and cherty sandstone.
IlB. 20. Cherty~-sandy limestone.
127 | 648ON - 609TE | 7915.9 ! © 2. Soil.
; 2, |18, Cherty sandstone.
Jiebaze | 18. |20, \Cherty-sandy limestone.
L e 4 |
128 | 6466N = 6102E | 7916.1 | 0 Ll \Soil.
‘1. |14, | 2.07 |Cherty sandstone.
‘lh. 22, Cherty-clayey sandstone.
iee. 25, {Cherty~-sandy limestone.
1329 -21 -




R.I. 4013

»

f Collar | [ .
Hole | Eleva- |__Footage |Percent
No. | Coordinates |[tion, ft.!From=iTo~ !copper | -Description and remarks
129 64528 - 6107E] 7915.5 | O - | 2. sy |[Seily e
' - BT e Cherty sandstone.
' L. Apt.. Cherty-sandy limestone. .
130 |6359N - 5937E{ 7916.0 | © 2. | - |soil. :
e 2. 118, ' Clay and cherty sandstone.
: 18. 20, . -Cherty~sandy limestone.
131 |6350N - 5948B! 7915.4 | © 2.1, ‘| soil.
: 2, 6. Cherty sandstone.
6. 8. |. 6.30 Do.
80.:"" lo' loh8_ : DO.
10 P bk : Do.
4, |16. } | Cherty-sandy limestone.
132 | 6340N - 5960E| T791k.k | © 2. " | 8oil.
' L il - o Cherty sandstone.
4, 116, Cherty-sandy limestone.
133 | 6129N ~ 5800E| 7918.3 ; O 2. ‘ Soil.
T : 2. |(18. Clay and cherty sandstone.
18. 120. _. | Cherty-sandy limestone.
z
134 | 6116N - 5808E! 7917.9 1 © 2, " | Soil.
: 2, |1k, Cherty sandstone. .
W, j17. 0 Cherty=-sandy limestone.
135 | 604N - 581TE|{ T917.5; 0 | 2. © | 8oil.
: 2. (1, Cherty sandstone.
14, |16. Cherty=-sandy limestone,
136 | 6093N = 5802E! 7918.0 | © 2. " | Soil.
| 2. |14, ' Cherty sandstone.
! 14, |17, Cherty-sandy limestone.
137 | 6062N - 5T64E| 7918.8 O - Soil, C
R ‘ 2. [26, . Cherty sandstone.
; 16. |18¢" Cherty-sandy limestone.
138 | 6032N - 5627E! 7921l.4% | © X Soil.
. P l.. |16, Cherty sandstone.
EP T ' 16. {20, Cherty-sandy limestone.
139 | 6018N = 5613E| 792L.3 | .0 | 2. Soil.
Jr oy | 2. "g. Clay and cherty sandstone.
’ | S . l.j%.-Cherty sandstone.
! ’ 8. 12. .}'"b DO. Yo
| 12, g.1.8. Do.
f t18

. (20, Cherty-sandy limestones.

1329 e s -




R.I. 4013

Collar {
Hole Footage |Percent:
No. | Coordinates |tion, ft.;From- To- Description and remarks
140 |6003N - 5635E 0 24 Soil.
‘ 2. | 2B ;Clay and cherty sandstone.
18. | 20. | Cherty-sandy limestone.
141 [59L41N - 5403E 0 24 Soil.
24 20. Cherty sandstone.
20. 22. Cherty=sandy limestone.
142 [5956N = 5398E 0 I Fill.
1—| 5 Cherty sandstone, :
5. | 16 Cherty and limy sandstone.
143 5%9LE 0 e Soil,
2, | 16, Clay, cherty and limy
gandstone.
14k 5211E 0 24 Soil.
2. | 16, Clay =nd cherty sandstone.
16. | 18. Cherty-sandy limestone.
145 52138 0 2% Soil.
2. | 16. Cherty sandstone.
16, | 18, Cherty-sandy limestone.
146 5216E 0 2 Soil.
2. | 1By i Cherty ssndstone.
16, | 18. Cherty-sandy limestone.
147 5097E 0 1. Fill.
1. |1k, Cherty sandstone.
1k, | 18. Cherty-sandy limestone.
148 509LE 0 16. Cherty sandstone.
16, | 18 Cherty-sandy limestone.
149 5091E 0 | 2. \Pill.
2 16, |Cherty sandstone.
16. | 18, |Cherty-sandy limestone.
150 25178 0 6. ESandy clay.
6. | 20, |Clay end cherty sandstone.
20. | 25. |Cherty-limy sandstone.
151 oL o3E 0 124 %Sandy clay and cherty
sandstone.
12. | 2k, {Cherty=-limy sandstone.
i
152 23358 0 5 |Cherty sandstone.
I By 10, ! Do.
i10. | 20. ! Do.
120 | 35. ‘Cherty=-limy sandstone.
135+ | 52 IClay end cherty-limy sandstone.
; 55. {00, \Cherty-1limy sandstone.
1329 -2 -
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DISTRICT: Fredonia, Coconino Country, Arizona
S (North of Grand Camyon)

' -
hﬁ’\} PROPERTY ¢ Buckskin Mountain Group
~  LOCATION: 20 miles south of Arizona - Utah boundary line;
< 7 and ebout 150 miles ffrom Marysville terminal o
N e p De & RoG.R.R. Wagon road to the property. C
F2-3¢. Mine 40 miles north. \ L
OWNERS AND Kaibob Smelting Gompany////”*“*,”T““M*/’
OPERATORS : Head office 705 Marsh~-Strong Building, Los Angeles,

California. Hold lease and option on 8 patented
and 2 unpatented claims, formerly lknown &s the
Coconino, later as the Bucksgkin Mountain and

now as the Xaibob Smelting Company.

NOTES: Taken from prospectus, not dated, but evidently
written in the ¥all of 1918. Regarding extent
and chareacter of ore deposits guotes from reports
of Hollis Overpeck, E.ll.,; E. P, Jennings, the
Americen Ingtitute of Mining Engineers Trans-
actions, 1903, pp. 839-841; and the U.S.

3 Geological Survey's "Contribution to Economie

" ) Geology" Bulletin 285, page 103,

The gist of these excerpts is that there is a
blanket deposit of oxidized copper ore, mostly
copper oxide and carbonates with practicelly no
silicate, covering a very large area. "The bre
beds are vhite chert impregnated whth Mdal achite
and Ozurite”.

The agerage of & number of samples by E. P,
Jennings of the General Engineering Compeny,
Salt Laeke City, to accompany his report of Nov.
1, 1900, showed Copper 7.7 %, silica 73.8%,
Gold trace, Silwver 0.9 0zZ. Ore said to be
uniformly deposited over memny hundred acres, to
vary in thickness from 1 to 16 feet, with an
average thickness of 3 to b5 feet, Ore is overlaid
by a few inches to 3 feet or so of soil and
barren rock. "There is exposed in the property
by means of cuts end trenches more than one
_ million tons of ore of this grade (7 % copper).
' These trenches are swik through the orebody and
: extend in various directions for 400 to 500 feet
in length, and show the ore body to be enormous
and uniformly mineralized". It is also said that
there are other gimiler but smaller deposits wih-
in 20 miles of the Buckskin lMountain property.

A, Burnett tells me that the process of the Kaibob
Smel ting Company contemplates crushing the ore

to 1/2 inch, heating to 1000° G (1800° F A.B.)
thereby reducing the copper carbonates to globules
of metal. The discharge of the furnsce would then
be ground and the copper concentrated after cooling
furnace discharge.

Burnett doubts if the Kaibod Company will succeed
in their finaneing +to the point of completing

end starting to operate & plant. Promoters have
héld out 60% of the stock and are asking the
publiec to put up all the money for a 40% interest.

) Seid to be 5000 tons of ore on dumps that will
== average over 7hb copper. {

E.S.Swmdl.
My 27, 1919,




NAME:

7

P Y = >

Kot Lt o
s

BUCKSKIN MOUNTAIN COPPER COMPANY

( K

LOCATION: (See below)

OWNER:

Found conditions as described by De Camp, but property
fiow apparently owned by John liackin, 513 N.State ot.,
Chicago, Ill,

DATE VISITED:August 20-21st,1924, . lf, Colvocoresses,

REPORT:

Elevation of Jacob's Lake= 7,500 ft,
Listance from Fredonia= 32 miles,
From Kenab= 40 miles, rnoad fair,

Pistance from Lee's Kerry= 55 miles, via House kock
Hill, which is very bad and might often be impassable, or
128 miles vie Kensb and rosd between Lee's rerry and
Kenadb elso rerported pretty bad.

pistance from Cedar CGity approximately 140 miles,
Railroad now at Cedar City, : -

cost of trucking would be extremely heavy, but road
is rapidly being improved amnd railroad will probably be
extended to St., George in the near future,

100k samples as follows;-

#Fl= Good grede ore sorted out near the house,

00pper=ﬁﬁ.-£i-7%~ 23 2_7
“»

#2= Lower grade ore from same location,
Copperzgﬁﬁﬁbfhr
?’74

#3= Sample of aversge ore extracted from long trench

oo P o ik (]

l

It was especially noted thst the ore occurence is
gsimiler to the deposit necr Anits, South of the trand Canyon,
and here, as there, the better grade of ore is very Silicious.

The ore oceurs in the sesms and fiseures in the lime-
stonevith only occasional outerops on the surface, as there
is generally from one to 2 ft, of owerburden,.

ihewpe does not appear to have been any special indication
to point out thé location of the minersglized fractions and
it seems ressonable that cross-trenching or stripping the
over-burden from the surface might serve to discover a number
of additional bases'of ore.

4he upper bed of limestone is approximately only from
10 to 18 ft, in thickness and is underlaid by sandstone,
which appears to be barren of Copper, Compering this deposit
with trose at Anita it should be recalled thet nesr Anita
there are extensive beds of limestone and sandstone and -
some of the lower beds of limestone contain Copper ore,




Bxploration work at Buckskin should probably consist
of additional cross-trenches in the surface of the upper bed of
limestone, in the expectation of finding edditional filssures
and slso & sheft or drill holes should be put down through
the excessive beds of limestone and sanistone, in order to
explore the lower levels of lime which might very well contain
ore bodies.

CUNCLUSION:

Since the .ore in the upper bed is obviously confined
to narrow fissures and nowhere gppears to have a width of more
than 20 ft., or & thickness of more than 18 ft., the tonnage is
obviously limited by the number of fissures which may be discovered
and the length which they could be followed.

At the present time there are a few hundred tons of good
grafe ore which might average 6 per cent Copper, piled up along
side the trenches and there are indications that sdditional work
might serve to produce a few thousaml tons of similar ore from
these trenches already partially opened, <There are no indications
of substantial body of low grade ore between the figsures and
it is highly improbable thet any very large tonnage of high grade
ore will be found on these clsims unless through exploration of
the lower beds of lime.

rransportation conditions make development unattractive
at the present time, but some further exploration might be
justified and if substantisl sdditions to the present tonnage were
proved it seems possible that this deposit might later be worked

with profit either by leaching or volatilization and the costs

of the latter process would then be considerably less than
estimated by Le Camp,

GUC:D j A’ L
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