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xa1ba~ Smelting 00. 
and 

Petosky Mining Co. 

arm Springs. 

On the Xaibab Plateau better known as Buckskin 
Mountaln~ west and .north of Jacoba Lake about 
half a mil. 45 miles south of Kanab, Utah and 
33 miles outh of Fredonia, Ariz. and in Coconino 
County, Arizona. 

Reaohed by good wagon road from Fredonia or by 
good road from Lees Ferry. Beet means of going 
into t .1s district is by way of Lees re~ry. 

Kaibab Smelt 'ng Co. 'r . C. Timmons, supt: at 
Kanab t Utah., the man on the ground. Hode 
office Los Angeles, Cal. Timmons ill keep us 
posted regarding developments their roo ss. 

7800 to 8000 feet, and about 3000 fe t higher 
than Kanab. 

Eight, patented, four unpatented; latter owned 
by a 4r. Levy and John Mackin of Chicago. 

Property was located in 1896 and called the 
Coconino Copper Co. Relocated in 1907 by 
the Buckskin Copper Co. Optioned for ~l,OOO,OOO 
to Kaibab Smelting Co. recently. 

OrigInal ownere put in a small smelter in 1901 
after doing a small amount of trenching on some 
of the claims. This smelter used Charooa1 for 
fuel but was a failure. Bo iron for fluxing 
purposes or sulphur obtainable. 

In 1905 and 1906 the Esmeralda Copper Co. took 
an option on the property and attempted to leach 
the ore, preCipitating by meane of gaa pressure 
_n tanks containing steam coils. First using 
sulphurous acid gss for bringing the oopper into 
solution. For this purpose they obtained sulphur 
from Beaver, Utah. and installed sulphur burnere. 
This process s a failure altho the company 
made about 1,000 Ibs. of copper. 

Present operators have started installat i on 
of Agne Direct Eed ctlan Process plant 'ith 
which oompany they have a contract for oon
struction of the plant of :rlfty tons daily 
capacity. 

The present plant ill undeniably be a failure " 
since they are trying to obtain a reducing 
act on in a circular furnaoe by supplying air 
for combusti on of the dharooal fed r..ri th the 
ore. Mr . Timmons however intends to try the 
system out for a few weeks to prove conclusively 
tha:t the process is a failure after hieh he 
intends plaoing a oentral chamber within outer 
casing of furnace and will heat to 1700 degrees 
in a reducing atmosphere. For the first work 
however be intends trying to use CO gas obtained 
from charooal burners to supply the air for 
combustion. This will no doubt fail. 



XSibab Smelting Co. #2. 

Geologz 

Development 

Ore ooours as a replaoement of Limestone 
wherein alkaline solutions descending and 
earr ing oopper and silioa in solution have 
r eplaoed an upper layer of the carboniferous 
limestone which underlies the Permian and 
Me.ozie beds which have been mostly erroded. 
These upper beds are probably the souroe of 
t he oopp~r. 

Minerals oonsist of small amounts of chaloocite 
with considerable malachlte,aaurite ohryaooolla 
and ijome CUllrlte and NatiTe oopper, often 
assooiated with iron oxide derived from a seconda 
speoularite whioh in turn was probably seoondary 

from original iron oxide. 

Mineralizing solutions haTe taken natural lines 
of least resistanoe and deposition h"s been oon
fined entirely to fraoture zones in the 11mestone. 
These fraoture zones vary in width from t,n to 
twenty feet and occasional oross fractures show 
mineralization extending late 11y for ten 
to twenty. feet. Depth of ore ~one does not depend 
on depth of lime but may be out off by some bed 
of interoa.lated olay or by some other layer of 
limestone the bedding plaoes of whioh haTe allowed 
esoape for the solutions. literally. The result 
of the leaching and redepos ition has heen a 
very silioeous cherty material. no lime indicated. 

ConSists entirely of trenohes whioh in every 
ca.se where ore was found have been driven along 
fracture zones. Th~se trenohes vary in width 
from two feet to eighteen feet in depth. In 
some oases they have merely uncovered the ore 
bearing formation and no depth has been indi
oated. In other cases they have been driven 
partly thru the are While again they may have 
been driven to the bottom of the ore and in 
some oases have exposed as muoh as eighteen 
teet of are. Sanlpllng ,of the sides of these 
trenches ~t the present time woula not give 
an idea of the value of ore extracted since 
the better portion has already been remo_.d 
and piled alongSide the openings. 

The general strike of the fracture zones in 
whioh the ore occurs is north forty-five degrees 
eaet as shown on the acc 1 mpanytng map. 

Development of Claims 

COPPER GLAl CE 

Going West from Jacobs Lake about half a mile 
t ne first claim is the coPSer Con. This olaim 
s hows one Shallow trenoh e.out six feet in depth 
showing four feet of ore and t a feet of over
burden. Stnoe this claim strikes at ri ht angles 
to the fraoture zone there is little mineral 
showing. 

The oouree of this olaim ie at a slight angle 
to oourse of fracture zones and two distinot 
zones are in evidence. one striking into the 
oenter of. the Copper Con and the other crossing 
the oorner of the Cop er Can and striking thru 
the Shorty Ditto diagonalfy. In one case the 
ore outcrops on this claim and at other paints 
sho s two feet " of overburden with a maximum 
thiokness of are sho ing in one pit of eieht ft. 
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KENNEDY CLAIM 

SHORTY DITTO CLAIM 

RAY NO. 1 CLAD( 

RAY CLAIM 

MACKIN NO.2 

MACKIN NO, 1 
; 

MACDN 

T is claim is trenohed for a thousand leet 
showing continuous ore for that dietance~ This 
main line trenoh shows from four to ten feet 
of ore. Apparently about one third of the 
ore mined was thrown out as waste. and the 
balanoe either piled alongside of the trenoh 
or in the oenter, or oarted away. 

Shows two distinot fraoture zones and ore from 
four to six feet in thiokneee. 

Three distinot fraoture zones tho not oontinuous, 
numerou pi ts a.nd outs wi th four feet of ore 
showing. 

Numerous small outs with evidenoe of two fraoture 
zones but only two to three feet of ore showing, 

One fraoture zone with few shallo pits and outs 
but six feet of overburden and only two to three 
feet of ore showing. 

This claim on a ridge and along center; a well 
defined fraoture zone sho ing six feet of ore, 

This olaim has probabl~ the best showing ob 
the property and has trenohes tor seTeD hundred 
feet showing oontinuous ore "ith a maximum 
thiokness of 14 feet. Pits sunk thirty feet 
from side of trenoh show no ore whateTer. 

Aside from the work listed aboTe there is very 
little development in ore on outlying pro,erty. 
Indioations poInt to a ver.y spotty ore except 
in main fraoture zones. 

CONCLUSION RE. MINERAL VALUE , .. 
Without doubt the report by Emmons mad. 
several years ago in which he claims about 
one million toos of ore of an average grade 
of seTen percent for th se depOSits 1s greatly 
exaggerated. probably due to the fact that at 
that time there was not suffioient work done 
to determine the 1atettl extent of the deposits. 
At various points shallow pits have been sunk to 
the sides of main trenches and 10 to 30ft. 
sway - in no case do, these pits show lateral 

extension o~ ore. 

At the present time it is impos 1bIe to arrive 
at an aoourate estimate of the tonnage available 
Since other areas may roduce ore as yet un
developed. The aotual tonnage on the Kaibab 
property assuming continuous fracture zones 
thru all of the claims oould not exceed 93~OOO 
tons of ore of approximately seven percent. 
Erosion further limits tnis and an estimate of 
62,500 tons would prob ~bly be the maximum 
obtainable tonna e, and in order to determine 
t.is fully numerous shallow pits would have to 
be sunk at various points to the sIdes of the 
E!esent trencnea. 
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The estimate of the ~eroent value is probably 
oor.eot but the irregularity and spotty ohara
oter of the ore ould require oareful mining 
and sorting methods whioh would mean a high 
oost. 

The ores can undoubtedly be handled by the 
Chloridizing Volat1lization prooess and in 
t~e event that it is cons1dered necessary a 
ton of t e average ore oan be bta1ned at 
Kanab. Utah from !r. J. Brown by paying 
transportation to Marysvale at rate of two 
oents per pound and by rail from there to 
Humboldt" 

± oonsider the property of no further interest 
to the western etallurgioal Co. for the above 
and following reasons: 

COS ~ S 

Haul two way. Marysvale, Utah, 170 miles 
per ton 

Oil cost Marys~ale Utah per Bbl 
Salt Oost" " " ton 
Coal Cost Johnson " " 
Cost Haul Coal to Mine 80 Miles, ton 
Coke oost not obtainable 
Coke i£ made at Johnston cost P.T. 
Coke au! "to ltlne P.T. 
Limestone obtainable at Mine " " 

COST OF TREAT WiT 

36.00 
3.00 
'1.60 
5.00 

18.00 

12.00 
18.00 

1.00 

Assuming a 7~ ore with plant locat d at 
Power obtainable from use of steam, wood 
Salt Consumption 5~ Per ton 

ine. 
fired. 
100 lIS 

Lime " 5~ "" 
Oil " 10 ~al. :"" 
Coke " .570 

FO~ Mine costs 150 tons day. 
ining Per ton 

Salt 5% of 42.50 "" 
Lime "" 1.00 "" 
011 " " 43.00 "" 
~tte Haul 90% reo overy assume 

high grade w~tte 70% 126#'s Cu. 
per ton of ore recovered or 
1801's 

Freight, refining and marketing matte 
on 6; per pound copper basis 
Pumping 
Crushing Cost 
Administration, eto. 
Depreciat1on, 6% 5 years 80% 

160,000.00 

" " 
75 Its 
lQ " 

3.00 
2.12 

.05 
2.16 

3.15 

'7.56 
.05 
.35 

1.00 

Recoverable value at 90% extraotion in 
one 'ton 7% or& at 2l.5¥ per # PT 

Total et Return per ton 

20.04 

2'1.09 

7.015 
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Cost of Treatment, Cont • 

Reooverable value of 62,500 tone • 440,625. 

Present owners are asking 1,000,000 for their property. 

Humboldt/ 
EH/ Dec 9,19/ 

By ehipping high grade blister oopper it 
might be possible to make a reduotion in 
cost altho this would be insufficient to 
justify price on property. 



KAlBAB SMELTING CO. or BUCKSKIN MOUNTAIN COPPEJi COMPANY 

Found 0 end 1 ti ons as de sori bed by DeCamp.. but property 

n~w apparently owned by John Mackin. 513 North state st., Chicago, Ill l 

Visited August 20, 21st. 1924. G. M. Colvocoresses. 

REPORT: Elevation of Jacob's Lake---?,500 ft. 

Distanoe from Fredania---53 miles. 

From Kanab---40 miles. Road fair. 

Distance from Lee's FerryJ055 miles, via Bouse Book Hill 

whioh 1s very bad and might otten be impassable, or 126 miles via 

Kanab and road beneen Lee t s Ferry and Kana b also reported pretty 

bad. 

D1stance tram Cedar C1 ty approx1ma tely 140 miles. 

RaIlroad now at Cedar C1ty. 

Cost of truoking lIould be extremely heavy, but road 1s 

rapidly being improved and railroad _111 probably be extended to , 

st. George in the near future. 

Took sample s as follow s: -

#1 Good gra.de ore sorted out near the house. 
Copper 23.2%. 

#2-Lower grade ore from srune locat10n, 9.9%. 

!l3-sample of average ore extraoted from long trenoh 
on Maokin·.Clalm. Copper 15.2%. (?) 

It was espeCially noted that the ore oocurrenoe 1s 

s1m11ar to thedeposi t near An1 ta, south of the Grand Canyon. and 

here, as there, the better grade of ore 1s very si1101oU&. 

The ore oocurs in the seams and .l'issures 1n the 11me-

stone with only oocasional outcrops on the surfaoe, as there is 

generally from one to t1l0 teet ot overburden. 

Tbere does not appear to have been any speoial 1ndication 

to point out the looation ot the mineralized traotions and it seems 

reasonable that cross trenching or stripping the overburden from the 

surfaoe m1ght serve to disoover a number ot additional'bases of ore. 

~he ~pper bed of limestone is approximately only from 

10 to 18 ' in thickness and is underlaid by sandstone, whieh appears 

to be barren ot copper. Comparing tbis deposit w1th those at Anita 

it should be recalled tm t near Ani ta there are extensive beds of 
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limestone and sandstone and some ot the lower beds ot limestone 

oon~ain oopper ore. 

Exploration work at Buckskin should probably consist 

ot additlonal cross trenohes in the surface of the upper bed of lime

stone,. in the expeotation of :t'lnqlng additional flssures and also a 

shaft or drill holes should be put down thru the excessive beds of 

llmestone and sandstone.ln order to explore the low er levels of 11me 

wfl loh mlgh t very well con taln ore bocHes. 

CONCLUSION: Since the are in the upper bed is obviously conf1ned 

to narrow fissures and no wbere appears to have a width of more than 

20 feet or a thickness 'of more than 18 ft. the tonnage Is obviously 

lImited by the number of fissures which may be dl soevered and the 

length Whioh they oould be fol.lowed. "-,' 

At the present time there are a tew hUbdred tons of good 

grade ore which m1ght average &,iq oopper, piled up along *lde the 

trenohes and there are 1ndloations that additional, work ml8bt serve 

to produoe a few tbousand tons of s1mil~ ore trom these trenohes 

already partially opened. There are no indioations of substantial 

body or ~ow grad~ ore between the fissures and 1 t 1s highly im

probable that any very large tonnage of high 'grade ore wl11 be found 

on these ola1ms unless thru exploration of the lower beds of 11me. 

Transportation oonditions make development unattraoslve 

at present, but some further exploration might be Justified and 

if substsnt1 al addi t1ona, to the present tonnage were proved' 1 t 

seems possible that this deposit might later be worked with profit 

ei ther by leachlng or volatilization and the costs of the latter 

process would then be considerably less than estimated by DeCamp. 

') 
l 

GMC. 



KAIBAB SMELTING CO. (Buokskin Mountain Group) 
~ 

DISTRICT: Fredonia, Coconino County, Arizona (North of Grand Canyon) 

Property: Buokskin Mountain Group 

Looation: 20 miles south of Arizona--Utah Boyndary line; and about 

150 miles from Marysville Terminal of D. & B. G. R. B. Wagon road to 

the property. Coal Mine 40 miles north. 

Owners and operators; Kalbab Sma 1 tlng Co. Head ottioe 705 Marsh 

strong Bldg. LOB Angeles r- California. !lold lease and option on 8 
'0' 

patented and 2 unpatented olaims, tormerly known as the Cooonino, later 

as the Buckskin Mountain and now as the KB.1bab smelting Co. 

NOTES: Taken from prospectus, not dated, but evidently written 
\ 

1n the fall of'19l8. Regarding extent and charaoter of ore deposit quotes 

from reports of Hollis Overpeok, .f!:. M .• jE. P. Jennings" the Amerioan 

InstItute ot M1ning Engineers Transactions. 1903, pp. 839-841; and the 

U. • Geological Survey's "Contrlbution to Eoonomio Geology" Bulletin 

285, Page 103. 

The gist ot these excerpts 1s that there is a blanket 

deposit of oxidized copper ore. mostly copper oxide and carbonates with 

praotioally no silioate, oovering a very large area. "The ore beds 

are white chert impregnated with Malaohite and ~urite." 
The average of a number of samples by E. P. Jenn t ngs 

or the General Englneering Co., Galt Lake Oi ty ., to accompany his report 

of Novemberl. 1900, showed CU. 7.1%, s111ca 73.~; Gold Trace, Silver 0.9 

oz. Ore said to be uniformly depos1 ted over many hundred acres, to vary 

in thiokness from 1 to 16 feet., wi th an average thickness of:3 to 5 teet. 

Ore is overlaid by a tew inohes to 3 feet or so of soil and barren rook. 

"There is exposed in the property by means ot cuts aDO trenobes more than 

one million tons of ore of' this grade (?% copper) These trenches are 

sunk thru the ore body and extend in various directions for 400 to 500 in 

length, and ahow the ore body to be enormous and uniformly mineralized." 
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It 1s also said that there areother s1m1lar but smaller deposits witbin 

20 miles of the Buoksk1n Mountain property. 

A. Burnett tells me that tbe prooess of the Ka1bab 

Smelting Co. oontemplates c.rushing the ore to 1/2 inoh .. heating to 1000 

degs. C. (laOO degs. F. A. B.) thereby reducing the copper oarbonates to 

-, globules of metal. The disoharge of the furnaoe would then be ground 

and the copper ooncentrated after oooling furnace disoharge. 

Burnett doubts it the Ka1bab smelting Co. wUl sucoeed 

1n their fInancIng to the point of completing and starting to operate 

a plant. Promoters have held out 60% of the stock and are asking the 

publiO to put up all the money for a 40% interest. 

Said to be 5000 tons of ore on dumps that w111 

average over ?% oopper. 

E. S. Smi th, May 2? t 1919 
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: .~" 
. INTRODUCTION '" 

When the disruption 'of gold mining stopped the' usua;!.E!q1,lrce of siliceous 
flux needed by coppe~ smelt~rs, sandstone copper deposits in northern Arizona 
offered possibili ti'E~ff as a source of the····I'lux during the war emergency. The 

.Federal Geologica.lSurvey, while making a cO!llprehensive survey of s~dstone . 

copper deposits, investigated··'the ,Warm Springs mininBd~~trict in north
central Coconi.~C? C9.~y 1n ·;A:ugust1943. A month '.later, ; .J ·.~"H. Hedges, chief 
of the Tucson ' Pi vision J ' Milling Branch, Burea't,l of ,Mine~; examined the )3pera-
tions in" connect'iou'W1th 'an' ''applicaM.:0n for an access, T,Qad. ~ . 

' .. ' .. " '..:, .. . . .. . ", 
. . : .... :!.:. 

Both investigations concluded that the district·:; as .an emergeljl.cy source 
of copper-bearing. siliceous flll)C, . had considerablQ merit, provided h'igh 
prices for copper c9htinued in ef-fect • 

. / . 

'" ~ ~ " "' ~ :: . 
Early in i944 J ' V" ~r:~ . Ryan and.: S. B. Ather ley: req,uested, assistance from 

the Bureau in exploring':'various d.eposi t ,s on their property. : . . 

The Bureau.3./ drilled 152 holes, aggregating 3 J 756 ieet~ " on the Petoskey 
and Mackin groups of claims. This report .- j:,s bas~d .upon churn drilling done 
under contract from Octqbcb'r 7 to "'November .25, 1944. 

Y "l'he Bureau of Mines .rill 'w~l;~me rep;;l,,~ting of this paper provided the 
following footnote acknow1edgrt!.ent is 'used: "Reprinted ' from .t£lireau of 

_ . Mines Report of Investigations 4013.° " '. 
""y '--:-M1ning ' engineer, Bureau of ~es. - . 
' . ~ Stanton i. Tainter J project ~mgineer. 
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• , • • I ' . I " .... ~ . • ,., .~ .,. . 

;, , . , ,' " "L6.cATioI'i -hill 'ACCESsiBiLiTY' . : : " ," , 
" •• , ..... . " I • • • • • • • • •• .., . ... , . : .' " . ... : ' 

. / , . ; .. 4.,.... .. ~ . : " ... '," _ .: ' . . . ' '." .' . 
The property 1.S approximately 2 miles west o,f ,Jaqob 'Lake Post Office in 

the Warm Springs ·,or. 'Jacop '~e ·.niiri~x}g , ·#st.rict, Co~6~ino'·¢9unty} Arizona. 
(Fig. 1.) The clams, ~,are 'accesslpl~ by a gravelled. ' a,ceess 'Toad from Jacob 
Lake, ""hich is 161 'niflesnorth "of Fiagstaff,' fu:.1i., wld. 159 miles south of 
Marysvale} Utah, over paved highw~y , U . ,-: S,. 89. Marysvale is the terminus 
of a branch line from Salt Lake City ' of the Denver & Rio Grande Western 
R,ailroadi and Flagstaf;t: is ,op, the A.t,chisop}Tope~~}· &. SI;iIlt,a _F~ Rail;way. 

;,.:,;"' :.<.'.'" , : ~.: ' ; ' p~st~' ~S, ~D ciIMATE ' " .. ,,,,:' 
~ ~ .. . t.: I • • ) I. • . .. ; t, ' • . , 

~: : ~ ", The" cl~~m~, :~e ,'op. t,h~· '.K~iba~ . .P~ate'au near, ,~h~ weste~~ margin of the- up
l.:j:ft: ~t 'an, aJ.)atude ' 5f.. 7',900 feet. Th,e topography of the area :i,s character

, ' iZed: b'y: s-eri'es 'of :r;i"dge's and canyons" ' ,The MaQ~in aJ,1d P'etoskey groups of 
- cla:imS ' ate sep.a'r'a,~'e(r by')farm Springs Canyon} a : deep ' gut9~h ,(1r'il-.:j:ning we'stward. 

Jacob Lake is ·iinmediateiy southeast of the Mackin group, and Lambs Lake is 
, on, the Petoskey Broup~ , ,," ,', .. , 

. " I : . , '~ " : •• ~ . t . ,~ ~". ~" .' : ' • • •• • ~.. " ' " ~ 

"Wate-r' is'a pr~bf~monthe Kaibab Plateau,', 'for ther,e ,are J;l'~: .fiow.ipB' 
streams, and the, small basins fed by melting snow f01U intermittent lakes, 
,W{lich oi;:r up dw;:ing the summer . Ill.onth~' ~ ,,1\, n1:Ullb,er, :pf, seeps and, sp':ri~gs are 
found albflg the ' west'ern edge, 6f' the; plateau), of ,which Hig Sprin.gs, 7 ,m;iles 
south of Ryan, ' i's perhaps t :he larges:i:.. ' ,....' , ., . ' 

" ; 
.' ~ . • \".. . t' .;. : '. '. • . .. . " " I : .. . ...... .. 

. . ,' ~h'e,; plateau, supports mark eta;'t) Ie .. timber. , Pinon , an.d .j1,ln~:p:er BVoW' at an 
al ti tUd~:( bel'ow that · of, 'Jac'ob lake ~ Pon9.erosa" pine .grows '"in ,the' vicinity' of 
Jaco9' Lake, and En eelJnBnn " 'spruce , Douglas) white, ap.q..iW,p1ne., firs . grow. , at 

"hlgher a:;I:t:i:tii.4.es '~ ,', TlJ.e; great!3r part of the ,tiliLb'ered :ar,ea is: wi thin the Kaibab 
Nat1'apal. ~¥'?:res-i;.. , ~. ': ,. . , .' ;' " ,. 

Snowfall prohibits open ... cut opEiirationsfrom JaiJ.u~ry to 'May. " DUring 
1944, snow remained on the ground after Noveinber l2~ No' tr-';)uble has been 
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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 tw6 ';s:eason's 
of operations. 

" . .. r . . . .. 
, " ' . . ., . ~ • 1 

:. 'Climati cdatarecorde.ci by the Federal i-Ieather Bureau ' over a six';':;yeax 
pe~i0d ;a:t. 'Bright Angel; 41 miles south of Ja-cob 'Lake;: is :shdwn in ,the .. ' 
following ·table • . The wint'e'rs at Jacob' L~e are a 1it·tle warmer than: at " 
Bright Angel. 

, .. ~ .. " , . ' 

., . . '. ! Temperature, 0]'. ' i . : 
, " !. . , I, Average iAverage i' . , .! !Preeipitation.'J ISnoWfallJ 

" . Month·· .. - l Average. maxi~um ImiX:im~ ' Hi" est i Lowest· I ''' inches inches 
.J an. ' •.••• · •• 1 20.4 · I' 34.L~ i' 6.4 I '56 '. 1 -23 2.69 '24.4 

, Feb. . •••••• ! . 29.4 i ' 42. 6 ' ' 11.8 , I 55 " -20 . :5 .34 '. 22.2 
Mar • •••••• j 29.8 I 44.0 ' i '15.7 57 -14 , " 2.02 . 16.6 

. Apr ••••••• 1 38.2 I 51.4 i 25.0 69 - 4 .. I, 2.93 14.1 
, - May.~ .••. ~ .... ! . ,· ~~.o · , 11 6101 ' i '30.8 76 12 - ' 1 " · 1.26 4.4 

June·.· •••• 1 )-~.6 72.9 ,. 36.41 88 .;.\ '·23 I·.··· . ·1~10 · T 
.:. : :July ...... · ·~ , : I . 6?~1 1 75.,8 "' 1-44• 4, I 87. ! . . _ ~ ~6 ' i . ' 2.2

4
7 .0 

Aug ••.••••• j 5(.7 ·1 72.8 , 42.6 I 84 . , ·'27 r · ·" 2.7 .0 
Sept • ...... I· 51.5 'I 66.5 I 36.6 , \ 80 , j··18 ' j" 2..'93 " .0 
Oct • ••••. ,;.r 42.3. 57'.} . I 27.3 : ! '71 .' . \ . 10 , ' .',: :'·:,'1.865.2 
NOV ...... · ••• i 31.1 .\ . 45.0 · ' i 17.3 ··'1 61 ':' 1 .-10 I ' i.83 '12·7 
Dec • •••.•• ! 20.0 ! 37.4 I 7.3 53 . -12 ' . 2.1519·7 
Annual ••••• j 40.1 1 55.1 1 25.1 88 -23 ~6.85 119.3 

! ' I ; 4 • . ~ . 

The first development work was done south of War.m Springs Canyon by 
the Petoskey Mining Co. Betwe.en ]'900 a.I?-:d 1902, the company acquired f1 ve 
patented cla ims, built a steam punipi'ng 'plant in War.m Springs Canyon near a 
spring 3 ~iles from the millsite, and f1nis~ed constl~ction of a leaching 
plant. Copper was .to be dissolved' from the or'e ' with d.ilute . sul,i'uric .acid 
and pJ:'ecipitated upon scrap ' 'iron • . ' 13~for'e the proc~ss: was trie~J fire d.e-
stroyed the plant and. operations ' ceased.. ..' .' . ' " 

, . . . . 

In 1901, the Coconino Copper Co. located a group or ~iailns, predecessor 
to the Mackin grouP J north .0fWarm SPrings Canyon. ~ small tonnage of ore 
was treated in a reverberatory furnace at RYall J 7' miles west of the property. 
Th..ei smelter failed becau1?e of . the high "siiica,content of th~ ore. A plant 
was then ere cted to use the Neill and Burfeind process .- This was probably 
the first attempt to leach copper by using sulf ur dioxide as ' a 'leaching 're
agent. About 1902, a p'atent .. w~s iss~e<l: on theprocess J which consisted of 
exposing the ore t o the ac~i6n of 8ulfurdioxide J removing the dissolved 
copper in solution from the ore, and driving off the excess , sulfurous acid 
by heating the .solution ang: precipitating the ' copper .as sulfite . ' The process 
was discontinu~d' because of .the . instability Q{ the copper .oompounds • . Later, 
the plant was leased to the Esmeniida ·PruCip{tation . Co. of Ch;i.cago J which 
experimented unsuccessfully with the ore. . ' . ' : . . 

The Buckskin .Mountain Copper Co.; . iA 1907, .attempted experime~tal 
leaching. ' Eight adeli tional claims ' wefe paterite;i, and in 1916 a few tons of 
selected ore was shipped. This was followed. by a period of ' considerable 
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stock promotion, but there vTaS little mining activity in the district until 
192E? .. " 'l'h~ Kaibab Copper C9. }'fa8 ~'':1re:(:U1iz~d 1919. Later that year , the 
company was reorganized as the Kaibab .,Smelting Co., and in 19~1 it was 
merged ,witl? other companies to form. Allied ivlinea & Recovery Co. , " ," 

I About 1928, the Saint Anthony Copper Co. was organized to mine the ore 
" by' 'steam -shaY'el 'methods. C6iisider~ble , ~renchf.ng and test-pitting was· done 

on" the MackilJ. group. A railioa<i"was bUilt to' Ryan to a ' newly constructed 
: lCC-ton bla~t ,i)lmace. Fire" clest;t'oyed, ;the pl811t about 19.29 J and operations 

~. _. . . ., •• •• •• • • __ . ". ... ~ _.f .. . , • ' • • ' ' . • ,. • • • , • •• 

:'were suspended;:- About 1,o.OO .. 'toner\~of" 8-;.p'ercent' 'copper ore was shipped to the 
. smelter at G8rfield. Later, the Los Angeles Expioration & Metal Cb~, · Ltd., 
'obtai...'"l.ed title. to the St. Anthony Co. t s ~?1dil1BS.· , , , 

, . ,' In 1939~ :the United,States Metals Corp. acquired con'trol of' 'the prop-
erties. The m,:1.nes were reopened under 8: , )"~8ing system, but prba.u.'ct1bn was 
small and sporadic until 1943, when Harry' W~ ,Patterson an'd Arthur' W: Simmons, 
,operating as, t.h~ Apex Mining Co., leased the 'property. Open -cut' triihing was 

, .started in July on the Mackin deposit" Cl.r..d, later that yc?-r opera:t:ions were 
.shifted to the Petoskey ciaim grOup. Min'in'g was halted. by hea.vy snowf'all in 

: .December. Pro,d.uction amojrnted to 5,192 'tons of '4:.98-perc'ent c'opper orE; 
" d.uring the sea,.son. " ~ , ' " . , 

, , , 

t ' .' , :' . 

',PRCPERTY AND CWNERSHIP' 

", ,:" Three. cla:iIiJ. groups comprise the property - the Petoskey group of 7 . 
:.patent~d. . clainis ~ the Mack1rl ' group of 12 patent€ld. and 11 unpatented claims, 
and the Phantom group of5 claims, of which ' one is patented (fig. 2). The 
Phantom group, about 4 miles north of -the Petoskey group, was not investi
~ted by tho Bureau. ..... . .. 

, , 

~', Thift,y of ' the claims are owned and fi va are held. under lease and. option 
by' the 'UAf. ted' states Metals Corp '~, ' 510 West 6th Street) Los ,Angelos, Calif. 
Roy S, Gangestad 1s pres1d.en'f, and Vincent G. Dod.d.s is vice prcsid.ent of the 
corporation~ ' " . " , ' 

! ::. 

GEOLCGY AND 'ORE 'CCCURRENCE 

.. Kaibab ' limestone of ' Permian age covers the plateau, and only areas cut 
into by deep erosion exposo the underlying Coconino sandstone and Supai 

. forniations. Kaibab limestone in the d.istrict consists of calcareous sandstone. 
cherty limestone, &'"l.d chert. ' 

The ore bodic s are ribbonlike, irregular runs lying nearly flat and 
folloVTing the stratification. They app'ear ,· to have, formed. a.t the intersection 
of favorable 'bed.s end vertical fissures, .. , 'Th~y vary1n wid.th from 10. to 50. 
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Figure 3.- Location of drill holes, Petoskey mine area. 
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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"15 
feet below the capping. , Where er0l>i.on has removed the capp1ris:; the tops of ' 
the runs sometimes crop out, but usually they ' ate covered by 8;' 'thin ini:iri.tle 
of' soil and forest debris. Limonite-stained cherty sandstone fragments are 
generally the only surfaoe 'indications of' copper mineralization. 

• ' . ~:. : .:' ~ I ;.~." • : •••• :' ': I 

, Malachi te and azuri te are the principal ore:iillirierals. ' J Chftlcbpyri te ' 
and chalcocite 'occur locally. GangUe consists mafhly ' of. chert 'and' sand.' 
stone. ,The average specific gravity of ' the ore ' is 2.6. The '- copper ' con,- 
tent varies greatly wi thin the are ' zone. The 'l1IIiits' 01> miriel"a1fz'a.tionare 
sharp in cherty sandstone rep~aoements and are gradational in zones of 
brecciated chert. Gold and' silver ' oocur :i:ri' small CluanUties,. ' Ail 'increasing 
amount 6f si'lver ,has , been noted in shipments from the P&toskey pit as it:'has 
advanced southward. '- ,-. t': .i .. ~" "" 

.0'.:, ' .. .. 

MINE WORKINGS 

Past Operations 

The; claimS :have' Deen prospeoted 'by n1liD.erous -shallow test pits and ',.. 
trenches. : R~. B. Br.insmade wi'ote;', ' in t116 Engineering and Mining Journal in '. , 
1907, that consid.erablEf dr:Hling had been "dbne in the district previous to ,:,. 
the trenching, and teat · pitting. The propett'y was worked by open cuts in ", 
1943-44 without additional , development. "The1>e"'are "three abandoned pits -
Mackin No. I, Copper Glance, and Kennedy. " 

Pii~sent Operations' 
, ,. 

. , ' -'. '\..' : . . , 
, .H:·.· . 

'r. 

Petroskej 'Group. - Abciut.- "90 percent oi' the 'ore I3hipped from the' 
claims during tnesummer of l944 was produeed' from ' the Petoskey open cut 
(fig. 3). Mining op~ratioi1s were begun on the 'northern end of an ore run 
on the crest of the s0uthsl~p~of WarmSprings Canyon. The cut, 20 to 50 
feet wide and about 20 ,feet deep, has been advanced southward 715 "feet 
across relatively flatterrl1.in.The sorting bin , sorting belt , 'and" chutes 
wer'e located near 'the 'mouth of ,the :cuL:, :Ji.bout -75 'tons of ore was' shipped 
daily, which rcq,uired the r emoval of' about 3 tons of overburden for each 
ton of ore shipped. -, 

\ ..... 

• Strippi,ng of overburden was carried on 1lIlmediately ahead of the ore ' ,~ , 
face, which was :m.fuled in -penchesat right angl~g : ,to " the trend of the'run. 
Several feet of soil was remoVed with a bulldozer • . ' "The" sandstone capping ' " ,'," 
was then drLJ.led and blasted and cast aside wfith the 'bulldozer. The great-
est depth of overburden stripped to December was 12 ·feet. The capping was 
removed from 6 to 12 fee t be yond ' the side ,'rilining limits of the open'out. 
Exploration consisted of dr illing' jackhammer holes and noting the ,color of 
the cuttings. Compressor capacity was too limited to ' permit extensive pros
pe oting by this met hod. In TJJJiy 'cases the bottom'and side limits "of the ore 
were not properly delimited, andas a conseCluence it has been necessary to 
re cast overbu.:rden several' times. : ': ' 
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The caterpillar-Diescl, model RD-B, tractor equipped with a 12-f'00t 
blade, employed in stripping, was also usod for pushin8 broken eire from 
the bonches -Co the shovel, making and maintaining roads f rcG of snow, and 
clearing timber. Trees up to 12 inches in diameter were uprooted by 
pushing, and larger trees were removed in the same Inanner after digging 
around the roots. 

Air for drilling was supplied at 100 pounds gage pressure by two port
able Ingersoll-Rand (models 31)A 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/~-inch air hoses led to the drills. 
The 210-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 consisted of three rows of 
holes across the bench, spaced 2-1/2 feet apart in holes and rows. Roles 
were staggered in successive rows. The noles were drilled to grade and 
were 6 to 10 feet deep. Dl~illing 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-foot changes from 2 to 10 feet. Ingersoll-Rand 4-point jackbits were 
used in 5 sizes. Starter bits were 2-1/8 inch, and the gage reduction vTas 
liB inch. Side-hole bits were necessary for blowing the holes with a mini
mum of plugging. Bits were reground once before discarding. No black-
smi thing was done at the mine. 

Holes were loaded with Gold Medal No. 4 bag pOvTder j 10-i'00t holes 
were loaded with 2 pounds, 8-foot holes with 1-3/4 pOUJlds, 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 vlere 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 14 feet, and the face was worked 
on two benches. OccasionallJ! "hard bottom" interfered with the shovel at 
the toe of the lower bench. 

In December 1944, and Inge~soll-Rand model FM-2 wugon drill mounting 
equipped witn an Ingersoll-Rand DA-35 drifter drill was used to drill a 
12-foot bench. Jackbits were used. Starter siw was 3-inch and decreased 
l/B-inch per change on l-l/B-inch round steel in 2-foot changcs. Holes 
were spaced 5-1/2 feet apart in line and rows. 

A Northwost, 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 manganese 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. 

- 6 .,. 
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The shovel faced the bench, and trucks were loaded behind the shoy.ele 
Loading time was 3 minutes for 3 tons. Waste boulders .were 88t aside by 
the shov61, and occasional 'boulders were broken or chipped to recover in
cluded ore~' Normally two trucks transported ore from the shovel to the • 
sorting' bin. :During December, the time of a trucking cycle from the. sh~vel 
to the sorting bin was 11 minutes. 

Trucks from tile pit dumped the ore amto a grizzly of' inverted rails 
inclined at 3~'deetees and spaced 5-l/2 inches apart-. - Oversiz.e fell.into 
a chute equipped with a down-cut steel arc gate. " Undersize from the,
grizzly passed over a sloping wire screen -of l-incn ', openings. . The minus 
l-inch material passed to drop~board chutes. The plus l-inch material, 
which compris eu. about 50 percent of ·the total or@: ' was fed to a 20-inch 
sorting belt. ·The f low' was regulated by a gate-tendel'".- The sorting belt, 
79 feet long-botween the head and tail pulleys, was driven by a Chevrolet 
4-cylinder engine at a speed of 30 to 50 feet a minute. Three m6n picked 
waste from the belt~ It is estimated that 5 .to 8 percent of the material 
was thrO"iffi out. 

Three trucltp 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 perc6nt where the road crossed vlarm Springs Canyon. Each truck carr;ying 
about 4 tons of ore mado an average of 5 trips, ' or a maximum of 7 trips per 
shift. 'Trllcks were 3 cubic .. yard end-dump , dual rear-wheel, 6- and 8-cylin
del' models. All were equipped with cab , protect~ors. 

The shipping bin, constructed of logs and lined with 2-inch plank, was 
built on a', side-hill slopE). Trucks from the mine dumped from an earth fill 
ramp, and the ore was discharged from the bin through four drop-board 
chutcs 2-1/2 feet wide by 2 feet high. The bottom of the bin sloped at 35 
degrees and 'discharged freely about 17') tons ... 

During Novembor the cr0W consisted of 20 m0n - 1 foreman, 1 master ' 
mechanic, 1 shov-el operator, 1 bulldozor operator, 1 powderman, 5 drillers! 
1 mechani'c j .... 5 tlllck dl"i vers, 3 ore sor'ters J and 1 labor"or. .. .' 

Mackin Group. - 'l'ho Copper Glance and Kennedy claims of the Mackin 
group were worked from AugUst to December under a subluase from Ryan and 
Atherley •. ~hrough Nnvember 1944, 926 tons of oro was shipped, which 
yieldod' 4.22 ··percent copper. The ore formation was directly beneath tho, 
soil in runs that averaged 10 feet in width and 1 to ' 4 feet in ihickhe~s. 

Ore and waste "ere dug with a full,.revolving, Universal-Lorain, mod.el 
40, 3/4-yard gasol:i,ne shovel pow'ered with an 85-horsepowt;;r engine and ' 
mounted on caterpillar .crawls ~ . - The dipper was made of mild steel with ' a 
manga.nose,~steel front ahd was equipped with four detachable teeth. Six' ,.· 
sets of 'teeth ",ere used dur1ng. the season. Digging cables were 5/8 inch, 
Four galions of gasoline was consuIned per hour. 

The overburden was stripped with tho shovel, and the spoil was cast 
on both si.des of the run. Tho' expc>sed ore was drilled with one Thor-CochiBe 

- 7 .. 
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model 75 jackh_~r:. Rows and holes ' w~re spaced equal to the depth of the 
holes. Detachable, .2-i~ch, s'ide-hole, ' ' ~'imken bits were used on 7/8-inch, 
hollow, hexagon sifeel. ' Bits' were discarded after ... drilling 50 feet. A Le 
Roi model 2P85V portabie 'Cdmpres'sor supplied air at 110 pounds pressure. 
About 1-1/2 gallons of gasoline was used. per hour • . " . 

Holes: ~~Fe_J-oad~d.\dth 40 percent gelatin EZ, .load .;i.~ 1'-1/8- by 8-inch 
sticks. Powder .consumed was 4' to ' 5 pounds per ton· of Qre shipped. The 
explosive ch!;irg~swere .fired With No~ 6 cap~ and fuse. , . " 

.. .. .l..... . .. ... ' . . ~ : '._ '. .• . 

.A.fter 1?~~~\ing; : tlfe 'ore was soi"ted and piled. with the ',shovel, arid. .' 
the waste ,was ' ca.,st.'. aside ~ ' Whil'e trucks were . b:eing load~d with the sliovei', 
several men' ;~or't~d, '0!it wasteS 'from 'the trucks betw~~n swings of the dipper. :' 

,-, . I ' . 
The ore was di:t;f'1:cult to sort .> clean because the fri-a.ble ·chert produced: 
considerabi~ .fine.s. .' . " . 

. " ... . .. . :. 

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

Hauling 

The ore fDom both operations was ~t~ucked 159 miles to ,Marysvale, . 
Utah, by separate contractors. ' . 

Ore : fro~ the Mackin group claims was moved in tW9 9-cubic-yard,. 10-
wheel trucks haul~tig 12 to 15 tons per trip. 

Two ' l50-horsepower, 20-ton-capaci ty, l8-wheel,. end-dump J . Ken-worth 
Diesel tractor-trucks capable of hauling 25 tons each transported the ore 
from the Pet?skey group. 

The ore was shipped by rail from Marys·val~ to .the American 'SIne1t1n~r & 
Refining Co. smelter at Garfield, Utah. 

-WORK .DONE BY 'J.'BEI BUREAU OF MINES , 

Two abandoned'Bureau of .PUblic Roads camp bUildings n~ar Jacob Lake '" 
were repaired for use as 8n office and warehouse bef<?re drilling started.¥ 

. & . . • . ' . ... " 

During the period October 7, 1944, to November 25, 1944~ 152chuin
drill holes totalidg ' 3,756 feet were completed. Dr illing was d0ne under 
contract, and. tp.e drill used was a model 29-W Armstrong mounteCion crawls (. 
and dri venby a . Ford 85-horsepower gasoline engine. .All holes were 8 " . .. . . . ~ \ \ . . , ', 

inches ,in diameter and cased with 10-inch standpipes to depths of 2 td ' 5 
feet. The' 'formation below the standp:i.pe was finn enough to penni t d.ri'lling 

l ' . . 

without casing. 
. ... 

The ,: hQles were 'located 'in accordance with recoIIWlondation,s of the 
Federal ~ological ~'urvey '(figs. 3 ·t08). Drilling ' ,.;~~ . sta;Lnf ed,. south of 

1329 - 8 - . 

" 
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Ilc.o 
~ '" OlO~ Hoi, ISamDI. From To Fe,t Cu .,,. ~ .. :':::.:. . . :::' -:::~/ 

1'04 6774 10.0 12.0 2.0 1.05 
" 6775 12.0 14.0 2.0 0.70 
" 6776 33.0 38.0 5.0 0.10 

108 6777 1.0 2.5 1.5 0.64 
II 6778 2.5 7.5 5.0 1.37 
• 6779 7.5 9.5 2.0 0.57 
" 6780 9.5 13.0 3.5 0.25 

III 6781 2.0 4.0 2.0 1.05 
II 6782 4.0 6.0 2.0 0.32 
II 6783 6.0 8.0 2.0 1.84 
" 6784 8.0 10.0 2.0 1.21 
II 6785 10.0 12.0 2.0 091 
II 6786 12.0 18.0 6.0 057 

'gpo ~ ~ 114 6787 2.0 4.0 2.0 4.11 
" 6788 4.0 8.0 4.0 6.13 100 ..!gO 490 II 6789 6.0 10.0 4.0 2.95 .. 6790 10.0 12.0 2.0 1.61 FEET .. 6791 12.0 14.0 2.0 0.8 

NOVEMBER, 1944 , .. 6792 14.0 16.0 2.0 0.54 

Figure 8.- Locations of drill holes in Kennedy open-cut area. 
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Figure 4. - Locations of drill holes, Arizona Jim-Ensign claims. 
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C) 4.0 . 8.0 4.0 3.03 C) 

0-0.66 C PIG L A~~.: _,. : !! ~ 8.0 10.0 2.0 0.94 
4.0 6.0 2.0 3.18 

a 6.0 8.0 " 3.92 
Ul ..... '~ .. 6762 8.0 10.0 II 2.09 ~ .. : .: .. 
\- ~ ..:i .. ::.: ;:.. . II 6763 10.0 13.0 3.0 1.43 
<t 

! ji <:::;"''-' ''y' . ~ .. :~~ 8.0 11.0 3.0 0.9!5 
tX:.~ 11.0 13.0 2.0 1.03 
Ul-l • .'" \ .. 6766 

13.0 15.0 2.0 2.22 
.CL 0 09":F ,~, .. 6767 15.0 17.0 .. 1.12 

U) ~ .~o .. 6768 17.0 19.0 " 0.56 
,0 095 ,6~"t" .. 6769 19.0 21.0 .. 0.2!5 

J~~:t9 ,lt°l :"" • 6770 21.0 25.0 4.0 0.17 
0 85 6771 8.0 10.0 2.0 0.29 

" 6772 10.0 12.0 " 0.19 
87 6773 4.0 6.0 II 1.81 
II 6848 6.0 8.0 .. 1.77 

1I!5 6793 11.0 13.0 II 0.61 
6794 13.0 I 
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Figure 6.- Locations of drill holes nea.r Copper Glance open cut. 
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Figure 7.- Locations of drill holes near Ray No.1 claim. 
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the Pe~oskey open cut, on the Mugwump-Ar:i,zona Jim cla~s, and progrossed 
southward onto the Pauper's Dream claim. Holes were drilled in r ows at 
100-foot intervals, and t~e holes were ~~~ced 25 feet apart in the rows • .. 

, , 

On the Mackin group, the Mackin No.1, Ray No. 1"Shorty- Ditto, Copper 
Consolidated, Copper Glance, and Kennedy claims were drilled. Holes were 
dri lled in rows at interve~s of apprOximately 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 
showed copper mineralizatlon1 the sludge was dumped into a three-way sample 
splitter. Thirty-tvo channel sal1+ples aggregating 85.4 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 roa.ds, ' areas totaling 1,440 square 
yards were cleared of trees up to 8 inches in diameter. 

Condensed logs of hoies, prepared by the Federal Geological Survey, 
are attached to this report. 

CONDENSED LOGS OF CHURN DRILL HOLES 
. 

(Geology by Federal Geological Survey) 
I I . 

, r Collar ' I' 

Hole i Elava- II Footage Percent 
_N;;,;.o..;:.,.;.. +-C.:;..o.::..o;:;:r:..;d=in=a.::..t:..;e;..=s~: ...:t:.;z:~·~o.::.:n:.z.' -'-....::.f..:;,t...:.. +Fr::.::..a.::..:m=-~'r;:...o:"'-_!i-=c:..;o;.o)j):..;;~'O~e~;.;:r---4_~D~e~s.~c=r;:L.l?ti on and .remarks 

1 1699N - 2335E! 7755.1 I 0 3.3 Soil. 

2 

3 

4 

5 

1329 

I · i 3·3 20·3 6.12 Cherty sandstone. 
I, 20.3 24.8 3.96 Do. 

24.8 27.8 ,1.14 Do. 
27.8 50 Clay, cherty-limy sandstone. 

1103N - 23600:1. 77)4.7 I 0 1. . Soil. 
I I 1. 5. 2.51 ,Cherty sandstone. 
I I 5. ~5 . .58 I Do '. 
i !15. 20 . Cherty-limy sandstone. 
I ! 

. I I " 

1707U . - 238 4E I 7754 •7 I-~. 5 ' '~:: 5 

I 8. ~0.5 
jlO.5 15. 

l7llN - 2409E ! 
j 

7755.0 ! 0 
1.4.4 
r+.4 ·3 
1~1. 6 

1715N '!' 2434E 7755.4 I, 0 
! 5·7 

4.4 
14.3 
17·6 
20 .7 1 

5·7 ! 
19.7 1 

Soil 
1. 62 Cher t y sandstone. 

. .38 I Do. 
Cherty-limy sandstone. 

Soil. 
Cherty sandstone. 

.91 Do. 
Cherty-limy sandstone. 

Soil. 
Cherty-limy sandstone. 
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i . . ; 

I Collar I 
Hole II I Eleva- -1~ootage Percent 
. No. 'Coordinates tion, ft . From- ' To- copper Description and remarks 

6 11695N - 2310E 7755 .4 0 i 3. 
3. t 11.5 

11.5 ,19 .. , 
19. 127. 

-
, 

! 
27· i 31. 

1.08 
.21 

Soil. 
Cherty sand.atone. 
, . Do. '" ' 

Do. 
Cherty~l?:mY sandStone. 

7 ,1691N - 2285E 1757.4 o ! 1.8 .,. Soil .• .. 

8 Il1600N - 235lEI' 
, I , 

. 9 11604N - 2376E ' 
I , , 
I 

i 
i 

10 11608N - 240lE 
.,: I 

11 ,1596N -. 2327Ej 

13 i1506E - 2392E i . . ! 
, I 

14 1510E - 2417E 

I 
1329 

, 

7760.4 

7758.8 

i 

1.8 i 30., 

o ' !2.5 
2.5 ~ 15. 

15. 124 • 
24. 127 ~ 
27·· t 30. 
39. . 33! 
33· .' 35 . 

o 
4. 
8.5 

I io. 
113 . 16. 
19. 

4.0 

, 1~:51 

I' i~ : I 
1
9 " 1 130 • 

~ . 

7757.0" 0 ! 3. 
. . 3. ; 30 • I 

77 b~ .1 0 I 3 • I 
\ ~j. 130 . , 

7770~1 0 112. r 
12. , 32. I 

7767.0 ' 0 ! 4. I ' I 4 .. ~ 12. 'I 
i 12. 16. I 
116. 36. I 
! 36 • 38. ! 

,138 . 40. ! 

7764.8 '0 5. 
! 

" 

5. ; 10. 
10. · 1~. _! 

I
· 12.· 15' ~i 
15.5 18.5 j 

! 1~.5 3~. I 
i 32. 3:J.5

1 

- I e .. 
. ..", 

Cherty-limy sand.stone • . 

Soil. ._ 
Cherty sandstone~ 

10.42 ' Do. 
4.00 Do. 

, 2.00 Do. 

2.76 
9.76 
'9. 2 '7 
1.58 

.92 
9·70 
3.76 

1.69 
3.91 
6.03 
1.90 

·Do. 
Cherty-'limy s~d.sion~. 

Soil. 
Cherty sandstone. 

Do. 
Do. 
Do. 
Do . 

. Cherty-limy sandstone. 

Soil. 
Cherty and limy sandstone • 

Soil. 
Cherty and limy sandstone. 

Soil rulU sandy clay. 
Cherty ruld limy sandstone. 

Soil. 
Sandy clay . 
Cherty sandstone. 

Do. 
Do~" 

Cherty-limy sandstone. 

I Soil . 
I Sandy clay. 
i Cherty sruldatone. 
I Do. 
! Do'. 
I Do. 
i Cherty-li my sandstone. 

" 



I Cellar t----
Hele • Elev~, '7 

Ne. Ceerdinates tion, ft. 
'15 1514H ~~ 2442E 7763.0 

16 
1

1

5
1BN - 2466E 7761.3 

17 '1666N: ~ ?138E 7768.6 

18 1670N ' - ~163~ 7767.9 

19 1674N - ,2187E 7766 .7 

. 
20 1856N": 210lE 7765.5 

21 2060N - 215lE 7762.4 

I 

22 1415N - 245BE. 7~75.4 

23 14llN - 2433E 7777.9 

··l, 
I 

24 11419N - 24'83E 7772,4 

I 

25 1325N 

I 
1 
I 

- 2524E I 7781.4 

i' ' Footage 
]'rom -I To-

0 Ill. ll. 1.5· 
115 . 1

42
• 42. 4.5. 

i 
0 . 5. 
5. 38. 

0 I . 5 I . 
5. I 35. 

I 

! 

0 'I ~ 4. 
4. I 30. 

I 
o I 3· 
3.' 26. 

o f "2.5\ 
2.~ ,'30 • I 

I' 
o 8. I 
8. . 24. I_ 

o I 5. !I 

22
5• 1 23"72 • , • I . . 

3'7· 4Q. I 
40. 43. I 

o 4. j' 

4. 29•5 '1 

29.5. 32.5 

32 .5 35. 
,j 

o 12. 
12.. 23. ,i 
23. 27. 'I 

1
27 • , 32. 

I 0 . ' 13. -1 
113. ! 30 • , 

- 11 -

1.68 

R.I. '4013 

Description and remark:s· 
Seil and sandy clay. 
Cherty sandstone. 

Do. 
Cherty-~imy sandstene. 

Seil • 
Clay , cherty and limy 

sandstene. 

ISeil. 
Clay, cherty and limy 

sandstene. 

Seil. 
Clay, cherty and limy 

sandstene . 

'I ' " " Seil. 
Clay, cherty and limy 

sandstone • 

Soil. 
Clay, cherty and limy 

sandstene. 

Seil and sandy clay. 
Clay J 'cherty and limy 

sandstene. 

, Scil. 
• "'01ay and cherty sandstene. 

6.86 Cherty sandstene. ' 
4.04 De. . 

Cherty-limy sandstene. 

1 Seil. 
t Clay and cherty sandstene. 

t
l Trace cepper in cherty 

sandstene. 
~ Cherty-limy sandstene. 

Seil and clay. 
' Clay and cherty sandstene. 

1.12 Cherty sandstone. 
, " Cherty-limy sandstene. 

, . 
Seil and sandy clay. 
Clay, cherty and limy 

sandstene. 
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! ____ C,;;..o:;;.;;ll=ar::;.' ______ : , , ,:: " ", 

Hole : 1 " " Eleya~ " F.ootage' ",: Pe~cent : , ' , ", " , 
No. OOOrd.ina~estioll, f't. ]'rom - m'st, "; c()He:' 1 "Des'cr"iyt:hsni 8fiti .r..emarks,: , 
26 132lN· ,' .. 2499E n 83.5 0 i 2.5 ~ S·oil. < ,i 

.. .. ... . -', : " 

. ;, ~ ' ,." .' 

28 ';L22,6N, ~.:, 2540E ~779~ • 8 

29 1.222N - 25,15E, 77~3,.0 
, I '" • 

. ," .. ' 

.,:. : j 

31 lili.4n - )09BE ' 77 S7 t 9 

j 

, "' "~2'" l60Bi~ ;. 3l50~ I' 7781.5 ' . ' 

; g.5 i 22. 5 ~ Clay r.nd cherty sandstone. 
,22.5 13:1:." 1. 02 i Ch .. ,-rty sandstone. 
31. 1:35. 3.'86 t Fractured cherty sandstone. 

35 . r4~ ~5 5.90; " Do. " ," :, 
42.5 , 48~ 3.38 I Do. ' 
48. i 53~ . Ii Do~ 

o 
2. 

o 
2. 

" 

I 

o 
2. 

o 
2. 

2. 
Xi. : 

I 
1 2. 
14'6.' 

35. 

30; 
47. 
49. 

I 
Soil in open fissure. 

!Soii. .. ' 
}Clay, cherty and limy 
I ' 
I sandstone. 

I 
\ Soil. 
'I Clay, cherty and' limy, 

sandstone. 
I : 
!.soil. " , , . ", ," ' 
jClay, cherty and limY 
I S8Jldstone. 

I r< 'I' !,u.o:t. '" ,' 
!Cherty sandsto~e. 

1.52 I 20. 
i .55 I Do _ 

i , . 

! 50.5 
I,. 

i Che"~t.y·,Umy sandstone. , 

o 
4. 

o 
4. 

o 
3· 

I 
I 4. 
!?5. 
I 

j:5~: · .. 
\ :' ,J', 

I Soil. 
I ClE',;), , ChAt'ty and limy 
i ' ",,,, ' 8 '<'0 1 S""".r1. v ne. 
I i Soil. 
I Clay, cherty and limy 
I ' I sandstone. 

, Soi,1. 
Clay, cherty and limy 

sandstone. 

34 ' 1644N :.. 311& 7181.3 0 5. Soil. 
5. ,D. 

, , 

3~ "I:;9~~' - ' 3747E ! 7801.8 , " '. I 

36 .11962n ~b7p4JlI78W;9 
, • f j ~ _ •• ~ " • , 

0 : 8. 
8. . 2()., 

0 . ,"2. 
',' 

2. 22. 

1329 - 1:2 

I: 
I 

I, 
I 

-

I Clay, cherty and limy 
i sandstone., ., ,,' 

I 
, Soil and clay. 

Cherty and liIIll sandstone. 

Soil. , 
I Clay, cherty and liiny 
, sandstone. 

.-' 
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, Collar . I , I ~ 

Ho;Le: . ,' , ., " - - , El.eva--I .t'~q~t~e i pero.e.n~' .. ., , 
'. No .. ! . Coordinates tion ' :rt. From.- · To- : co er " Descri tion ,and remarks 
, 37 ?944N - 37,8lE 7.805.3 ! 0 I 2. ! Soil. 

I I 2. j lO .,51 Clay, cherty and limy I ! sandstone. 
I ! . 1 

211BN - 3892E 7804.7 I 0 I 2. I 

I ~: I i~: I 

. '. 

. '39. 2100N-3909E I 
, 
I 

I 
40 ' 2082N - 3927E! 

I 
i 
I , 
1 

41 2064N - 3944E I 
I 

I I 110. ,<2. 
122 • 125 •

1 
i • 

7806.5 I 0 -5. ! 
5 10. , 

7807.8 

1

10: ,12. I 
12. lIS. i 
o 
3· 

117 • 
I 
I 0 
I 
I 3. 
118• 

I 3· i 
1 17. : . 
i 22. I 

! 
i 

3· 
18~ 
20. 

42 2136N - 3875E ,', 7802.2 
" ' 

I '0 

i 2. 
! 17· 

i 2 

I I7:' 
i 20. 
i 

, 
! 
I , 

43 2154N - 3'85BE I 7801'.9 
, I" 

1 0 

! 3· ! 
i 

, 44 ' 199BN - 37~0~ r 
I 
! 
I 

2016N - 3713E ! 
, ' J 

" 45 

I 
I 

, i 
49 11879N , ~ 3567E i 

I 
110 . 

7800.0 I 0 
I 2. 
110. 
I 
I 

7798.3 I 0 

I 3· 
12 . 
I 

7796.0 j 0 

., I 
j I <, 

1
16• 

!18. 

1329 

i '3 
I ' ,10. I 

! 13. i 
I '. I 

I 'I i '2. 
! lO. 

I i 12. I 
I). I, 

112 • 

1

13
• 

.16. 
I 

I I8~ 

1,,0 • 
I 

- l~ -

I 

Soil. 
Clay and cher~y sandstone. 
Trace copper in cherty 

sandstone. 
Clay and limy-cherty 

sandstone. ' 
.Fracture,a. eherly:-san'dy 

limestone • 

I Soil and sandy clay. ' 
1.25 ' Cherty sandstone. 

.42 Do,. " , , 

• 97 

Cherty-sandy IDriestone. 

801l. 

I Clay ' and cher~'y s@dst~ne. 
I Cherty-sandy-- limestone. 

Soil. " 
Clay and cherts sandstone. 
Cherty-sandy limest6ne~ 

Soil. 
Clay and cherty sandstone, 
Cherty-sandy +.imestone. 

Soil. 
Clay ~d cherty sandstone. 
ChertY.sandy ~imestone. 

Soil. 
Clay and cherty sandstone. 
Cherty-sandy ~imestone. ~ 

Soil. 
Clay anl cherty sandstone. 
Cherty-sandy limestone. 

Cherty sandstone • 
Do. 

Cherty-sandy limestone. 
Fissure 23-29 feet. 

r 
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,.. Collar i 

Hole I i· Eleva- I Foota&e 
No. i Coordinates I tion. ft. From- To-

; I 
Per~entl 

47 ' ~897N:-~?50E I 7792.8 ~. t '/, : ~: 
I 8. Itf. 
I" 18. .22. 

, I 22. 24. 

48 ; 186lN • 3D81 . 779f).1 0 ). 

I .3. J.6. 
16. 18. 

. I 

49 , l~3.N - 5.,.60~ 7800.2 0 I 2 

. I 2. ~21: 

copper . Descri;ption and. remarks. 
Soil. ' 
(hay and. cherty sandstcine. 

1.25':, ' Che~ty sandstone!!, -
. .' Do. " 

Cherty-sandy limestone. 

Soi~. 
3.0 ' - B.O' trace copper. 
Cla;,. and cherty sandstone. 

I ChertY··SaIldy limestone. 

Soil. 
IB.o - 21.0 trace copper. 

I Clay and cherty sandstone. 
Cherty-sandy lim.estone. I 21. 24. I I ' , , 

50 li1825N '- 3619E!, 7800.2 , .~. : ~:' I, .. 
" 12. -15. I ' 

: 51 11915N .. 35.3.3Ei 77'92.8 0 ' 2.,1 

Soil. 
, Clay and cherty sandstone, 

Cherty-sandy limestone. 

I . . . I 
]"" ',.: ... .. ! 1~:5 : ~~: 

52 , l&!5~' 366~t 7801.8 II ~. 
I I 12. 

I I 114. 

. ' . -5314Y(3~ ~ 4355~ .. 7BBl.2 I 0 
i ' I : 2. 
! ' I . . I ,,12. 

54 4354N ~ 436..3Fi ,; '7887.4 o· 
i 2. 
'18. I 

,·1 .: 
55 :4.324N - 4367' 7886.8 . i '. , 

I 

! 

o 
.3. 

10. 

, I 
2. i 

18. i 
20 .. i 

I 
I 

3· I 
10. 'I 12.6 

I 
56 !4403~ - 4.35lE , 7885.7 o . ' . 2. ·\ 

! . 

57 :4422N . 4~4' 7885.6 

1.329 

2.' ,. ' 10. · 
10. 12. 

o 
4. 

115. 

- 14 -

- 80i1. . 

I Clay and cherty sandstone. 
Che:.·'ty-sandy limestone. 

I 
. !.'Soil and: , cllerty sandstone. 

1. ~ I Cherty sandstone. 
~ ' .b9 ' Do. 

I Che:L'ty-s8.."l.dy limestone. 
I 
i Soil. 
I Cherty sandstone. 
! Cherty-sandy limestone. 
! 
i Soil. _ 
! Clay and. cherty sandstone. 
; Cherty-sandy limestone. 
I 

I Soil. 
I Clay and cherty sandstone. 
,. Cherty .. sand.y limestone. 

! Soil. 
; Clay 8...1l.d cherty sandstone. 
i Cherty-sandy limestone. 
I . 

: Soil and clay. 
i Cherty and sandstone. 
I Cherty-sandy limestone t 
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Collar ,I 

Hole 
No. 

-"""!'"""'"~ 

co~rdi~a~~i~~~V~~. 
l 

Footage . Percent 

58 4423N c 4547EI 1885.1-
From-I To- c~er 
o . I 2 •. ', 
2. I 6., 

Description and remarks 
Soil. 
Cherty sandstone. 

.• . OJ • 6. 10.. .. .07 
/10. 20. I 

59 4447N - 4537E 
7885.

7 I ~~ 1~:' 

Do. 
Cherty-sandy limestone. 

Soil. 

! 16. 20. 
Cherty sandstone. 
Cherty-l'imy liniestone. 

61, 4495N .- 4!27E 

I 
7884.8 I a I 2. 

118• 
. ' I 

7881.1 , a 

.. 

2. 
4. 

15 • 
. j 

62 4515N." 4525E 7-879.51· 0 
2. 

123· 

64 4568N - 4704E 7880.1 

I , 
65 j4590N - 4704E 7878.4 

I 
66 14520N • "472lE 7880.7 

I 
I -

67 4616n - 4690E 7873.1 
, . , , 
i 

1329 1 

o 
2 

110: 
114. , 
I 0 

Il~' ! ' 
116 . 
1
18• 

,138. 
1 ,I a 
i 1. 
! 8. 

,a 
o 2. 
, 6. 

I 2~ ' .. 
' 18" I " 21. 

Soil. 
Cherty sandstone. 
Cherty·sandy limestone. 

Soil. 2~ 

4~ 
15. 
20. 

,1.02. Cherty sandstone. 

I 2. 
! 23. 
! 26. 
I 
i , 2. 
I 

1

10. 
14. 
i 16 •. 
,I 

. i 
i 2. 
: 10. 

1
16 

i 
i 18. I' 

i 38. 

1
42 • 

i l. 
I 

i 8. 
1
13 • 
I ~ 2. 
115. 
120 . 
1 

'I' 2. 
6. ' 

110. t 

- 15 -

Do. .. ' 
Cherty-sandJ' limestone. 

Soil. 
Cherty sandstone. 
Cherty-sandy lime~tone. 
I. ' ., I 
Soil. 
Cherty sandstone. 

42 :po. .. 
Cherty-sand.;y' limestone. 

Isoil. 
2.91 Cherty sfu!dstone. 

1 Cherty sandstono trace of 
I 
I copper. 

1.54 I Che rty sandstone 
!Cherty sandstone and clay. 
iCherty-sandy limestone. 
i 

I
soil. 

.76 Cherty sendstone. 
,Oherty-sandy limestone. 

I
SOil. 

o Cherty sandstone. 
. jCherty-sW1dY limestone. 

I 
,80il. ' 
,Cherty sandstone. 
iCherty-sandy llmestone. 



R.r. 4013 

I Collar I I 
Hole Eleva- Footag~Percent 

No. Coordinates t10n~ ft. From" To- cOPJ?er 
68 1466lN .. 4~ ,. ~ 7~8., 3. ! 0 ,;. 

: 3. ';2. 
,1 32. ,;6~ 
!',;6'. ' 40~ 
i 40. 42', 

69 46~If - 487bE 7 err 7' .,; ! 0, 2. 
I 2. 10. ' 

. 110. 18. 
. ·1 

70 .46';BN" 488,;E 7879.0 1 0 
, ' .1 2. 

2. 
18. 
27· . "'! 18. 

, i 
I 

71 4615N ~ 4895E 7,879.0 1 0 2.5 
.. . .. ' . ' I 2 • 5 19 .' 

119. 24. 
! 

72 4955N. -, 520& 7832 .• 8.' I 0 
, 113. 

13· 
16. 
40.5 i 16. , 

I 
73 ' 711BN - 708,9E .7944.5 0 2.5 ' 

74 7140N - 7078E 

75 7163N - 7067E 

1329 

. i 2.5 16 • .' 
1.16. 20. , 
I 

7944.9 I , 'I o 
2. 
4. 

2. 

7945.1 

i 
i 

8. 
i 10. 
120' , 
I • 

I 0 

I 3· 
I 

i 6. 

1
16• 

4. '/ 8 . 
10: I 
20: -I , 
24.' I, 
3· 
6. I 

t 
16. 
20. 

! 
.7944.7 1 0 

,I 4. 
4. 

10. 
13. 
17. 
20. 

10. 
. 13. 

17. 

7945.3 0 2.5 ' 
2.5 15. 

15. 20. 

- 16 -

.14 

3.06 
1.43 

Description and remarks 
I Soil'.' ,',,' . ' 
I Clay and clierty sands·tone. 
I 'C~e'rty sandstone. " . 
'j Clay ' ,and ' bherty s.ands tone, 

I Cherty-san~ limestone~ 
I 
tSoil. 
iC1ay andcherty sandsto~e • 
j Cherty-sandy I1me~:tone ~ .' 

Soil. 
Clay and ' cherty sandstone • 
Cherty-sandy lime~:tone. 

Soil. 
jClay and .cherty sandstope. 
Cherty-sandy 1,imestone. 

Soil and clay. 
Cherty sandstone. 
Clay and cherty-limy 

aandstone. 

: Soil • 
iCherty sandstone. 
: Cherty-sandy lime,stone. 
t .:4 •••.. : 

1 Soil. 
!Cherty sandstone. 
I Do. 
I Do. 

I Chert~;andY limestone. 

Soil. 
Cherty sandstone - trace 
I conper. 

ICherty sandstone. 
ChertY-$a.~dy ~estone. 

Soil 'and sandstone. 
Cherty sandstone. 

Do • 
Do. 

Cherty-sandy limestone. 

Soil. 
Cherty sandstone. , 
Cherty-sandy limestone~ 

I 
) 



R.I. 4013 

' H~~~T'- COlla~ . EJ!eva- 1 ~~t~~J: Percen~r. , ... ----.-~.~~, 
No~ I Coordinates tion, ft. FrOllJ.- , TO'7~ ~ 'co I Description and remarks 
'78' '7232N 7083E ' '7945.3 ·"0' 2. I SoiL 

2. 15. , I , iSandy'clay'and cherty 

79 722lN - 713lE 

80 6929N - 706lE 

81 6923N - 7085E 

I 
I 

7946 •2 

7946 .4 

8;5 'j 6742N - 6965E I 7945.7 
" I I , 

" 

I 
84 16758N , 

! 
I 

. ~ 
85 i6726N 

I 
I , , 

I , , 
I 

- 6946E I 7944 .9 

" " - 6985E I 7946 .5 

86 ·i.671.W - 7oo4E I 
r 

1329 

15· 

o 
2. 

14. 

o 
2.5 

20. 

o 
2. 
8. 

17· 

o 
2. 

4. 
20. 

o 
2. 

17. 

o 
2. 

114 . 

I 0 
I 2. 

8. 
12. 
16 . 

o 
2. 

14. 

, ' I ! sandstone. 
1'(" • : i Cherty-sandy limestone. 

I 
I 2. 

I 4. 

"20'. I ' 

1
23 • 

I , 2. 
117. 
120. 
1 

- 17 -

.24 

Soil. 
Sandy clay and cherty 

'sandstone. 
Cherty-sandy limestone, 

Soil. 
,Cherty sandstone. 
Cherty-sandy limestone. 

Soil. 
Cherty sandstone. ' 

Do. 
Do. 

Fissure 21-2? feet. 

: 1 Soil. 
: Trace copper in cherty 
I ,I?andstone. , 
ICherty sandstone. 

: I ChertY-Sand~ ' limestone. 

iSoil. _ , 
!Cherty sandstone. : ! Cherty-sandy limestone. 

, , 

"lsoi.1. '" 
ICherty sandstone. 

, j Cherty-sandy lim~stone. 
i 

1s.oil. ," ,' , 
,Cherty s~~dstohe. r , 
i Do. 

I Do. 
Che~ty-sandy limestone. 

t .. . • 

• 
!S 'I i Ol • , 

ICherty sandstone. 
t Cherty-s~dy_ limestone. 
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Collar 
Hole I Eleva-

No. Coordinates tio1;l ft~ 
87 6719N - 6995E 7946.9 

88 720BN - 7268E 7934 .6 
. ' 

8f) 7230N - 7256E '7935 ,.7 

90 7253N . -, 7~45E 7936.5 

, . 
, , 

91 7297N .;. 7444E 7921.7 . , 
" 

: 

92 7342N .- 7421E 7924.4 
-

93 7386N .-, 7399E , 7926.6 

94 7279N - 7464E 791B.5 

95 7252N - 7466E 
* 

7918.0 , 

, 
96 7)3211' - 7167E 7941~ .4 

! 
9'7 7548N - 7148E 7944.7 

1329 

Footage 
Froni- To:-

0, 2~ 
2. 4. 
4. B~ 
8. 10. 

10. 15,. 

0 2. 
2 • 12~ 

12. 16. 

0 2 t ' 

2. 14, 
14. 17. 

0 2~ 
2 ' 

~ , 15. 
15, 21~ 

0 2 • 
2~ 15· 

15. 20. 

0 2., 
2. 15., 

15· 
1
20

., 
0 I ,2., 
2. ' 16. 

16. 19. 

0 2 ·,5: , 
2.5 17., 

17. 20. 

0 I 2. 
2,., 17., 

17· 20., 

0 2. 
2. 

1

16
• 16. 25. 

0 ! 2. 
2. j20. 

20. 25. 

.Percent I , ',. 
copper 

1,79 

. 

" 

I 
I 

I 
1 

I 
I 

I 

I 

, Desc' ription , 8l'l.d remarks 
Soil. 
Cherty sandstone. 

Do. 
1 Do. 
Cherty 

' ,Soil. , 
, ' Cherty 

Cherty 
. . 

Soil. 
Cherty 
Cherty 

I 
IS~il. 
I':::herty 
Cherty 

Soil. 
Ic:nerty 
Cherty 

I 
I Soil. 
Cherty 
Ic~erty 
ISoil. 
I Cherty 
I Che:cty 

!SOil. 
jCherty 

-sandy limestone. 

sandstone. 
-sandy limestone. 

sandstone. 
-ssndy limestone. 

sandstone. 
-s82.'ldy limes tone. 

sandstone. 
-sandy limestone. 

sandstone. 
-sandy limestone. 

sandstone. 
-sandy limestone. 

sandstone. 
~sandy limestone. 'Cherty , 

Soj,l. 
Cherty 
Cherty 

Soil. 
i Cl1,erty 
I Cherty 

ISOil. 
Cherty 
I Cherty 

sandstone. 
- sandy limestone. 

sandstone,. 
- sandy limestone. 

sandstone. 
- sandy limestone. 

- IB -

) 
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~ Co~~ ___ pe~centl Hole . Eleva- :. - R'ootaB~_ 
No . Coordinates tion . ft. IFrom- ' T6- copper Description and remarks 
98 7563N - 7129E 7944.8 0 

l~~: 
Soil. 

2. Cherty sandstone.:" 
18. 20. Cher ty-sandy limestone. 

17516N - 7187E 7944.1 
I 2. 99 0 Soil. 

t 2. l.? I Cherty sandstone. 
. I 15. 20. I Cherty-sandy Hm~stone • 

100 7500N - 7206E 7944.5 I ~. 3· I Soil. 
17 • . I Cherty sandstone. 

1
17

• 

. , I Cherty-sandy Hmestone. 20 • 

7944 .3 
. ' 

101 7535N - 72l5E I g. 2. Soil. 
~7. Cherty ·sandstone. 

Il7. 20. . Cherty-sanelY limestone. 

102 7946N - 6330E 
I' 14. 7922.2 I 0 Soil and sandy clay. 
,14. 17. Cherty sandstone. 
17. 20. Chert;r-sandy limestone. 

1 

103 7978N - 6349E 7921.0 0 6. 1 Soil and sandy clay. 
6. ,25. I Cherty sandstone. 

12). 29. "'l'race copper" in cherty . 
! sandstone. I 

36. I Cherty-sandy limestone. 129 • 
i I 104 SOlON 636& '7919.8 0 10. I Soil and sandy clay. 
10. 14. .87 Cherty s~~dstone. 
14. 18. Cherty-limy sandstone. 

I 

64?OE1 
118. 2'0. Cherty-sandy limestone. 
I 

105 8182N - 7908.6. I 0 2. Soil. 

I 
I 

I) . 33· Clay and cherty sandstone. I 
I '-. 

,I \33. 38. • 10 ,Clay, cherty-sandy limestone • 
, 38. 40. , Do. 

l . 
106 8202N 

- ~54~ I 7906.0 0 2. I Soil. 
2. ' 30. I I Sandy clay and cherty 

1 
I 

I. 
i sandstone. 

I I ,30 • 33· . Clay and cherty-sandy 
I t limestone. 

I I 
107 822lN - 6439E 7905.0 ! 0 2. I I Soil. I I I Sandy clay and cherty' 

! 
2. 25. 

sandstone. 
125. 29; I Clay and cherty sandy 

! ! l:i.meeto~e. 

1329 - 19 ' -
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~ll~ I I 

Hole Eleva- ' Feotage Percent ' 
No. Ceordinates ' tion'" ft. From.-i To"' '' c"'Pper 
~~~~~~~~~~~~~~~ 

Des~ri'l)tien -and remarks 
loB 790SN - 5927E 7919.5 0 1. , SOi'l. ' ,"" " 

109 7883N - 5932E 

III 7932N - 5923E 

112" 18bBN - 5662E 

113 ' 7832N ~ 5658E 

- 6862E1· 

. " 
116 66}J.N ,- ,6682E 

117 6b16N - 66B3E 

1329 

1. 9",5 1.05 Cherty sandstone. 
9.5 ' 13. .25 " DO. ' - ' " 

13. 25. Cherty-sand~r limestene. 

7920.7 

7917.9 

o 
2. 

14. 

o 
1. 

15. 

2. 
I 14. 
I 25. 

I 1. 
,15. 
25. 

7917.2 0 1 2. 
2~ 12. 

! 12. I 18. 

l
IB. i 38. 
38. I 66. 
66~ ~100. 

! I 
7919.6 I 0 I 2. I 

i 2. j 16. I 
116 • : 25. i 

7917.0 0 i 4.51 
4.5 ~ 14'. 

14. I 25. 
i 

7916.5 0 
'I 2. 

I 

6. 
12. 
16. 

7941.4.' ~. 

7931.B 

Ill. 
15. 
17. 

r ~. 
B. 

17· 

I 2. 
! 6. 
I I 12. 
I 16. 
j 2B. 
j 
i 2. 
i ll 
115: r 
~ 17. 
I 25. 

2. 

l~: ,f 

30. 

7931.6 0 2. 
2. l IB. 

IB: . 20. 

... 20 ... 

1.07 
·57 

'5.12 
2.50 

.69 

Scil. 
Clay end che.rty sandstone. 
ChertY'-sana.y limestone. 

Soil. 
Cherty sand~tone. 
Cherty'-sandy limestone. 

Fill. 
I Cherty sandstone. 

I 
Do. 

Cherty-sandy limestone. 
IRed cherty clay. 
Clay and . cherty-sandy 

limestone. . , 

Seil. 

I 
Cherty sandstone. 
Cherty ... sandy limestone. 

IFill. 
I Cherty sandstone. 
I Cherty-sandy limestene. 

,Fill. 
I Cherty sandstone. 
I Do. 
I Do. 
I Cherty-sandY. limestone. 

1 Soil. 
I 

Cherty sandstone. 
.50 Do. 

Do., 
Cherty-sandy limestone. 

I 
! Soil. 
'I Cherty sandstone. 

Do. 
. ICherty-SandY limes~one. 

Soil. ; 
ICherty sandstone. 
! Cherty-sandy limestone. 



--1: . . Collar .. , ' 

Ro~e Eleva-
No. Coordtnates tion, ft. 

118 6646N - 6680E 7932.1 

I , I , } '; 

]foot~ge 

From- : To
O i 2. 
2. I ~7.. 

17. 20. 

119 6572N - 649lE 7922.5 0 
4. 

20. 

120 6587N - 649lE 7922.7 I' 0 
1. I 

I :1 .3. 
7· 

13· 

121 16602N - 6490E
1 

7923·0 

i 

o 
2~ 

20 

6523N - 628lE 

I· 

122 7917.0 , 0 
I 4. 
35. 

I 6536N - 6275E 7916.7 I' 0 
I 3· 
I 1

18
• 

I 6550N - 6269E 7916.5 I 0 
i ',I 3· 

I 114 • 
I ' ! I 

123 

124 

125 6509N - 6287.E I' 7916.5 I ~. 
I i 112.5 

I I 1 

126 I 6495N - 6293E I 7916.2 i 0 

I
, I 2. 

, 1
18

• 
127 6480N - 6097E ! 7915.9 ' 0 

I
', ! 2. 

1 18 . 

128 I 6466N - 6102E I 7916.1 i ~. 
, . I', 1

14
. 122. 

I 4. 
120; 
! 25. , 
1 1. 

I 3· I 
I 7. I . 
, 13 • . I 
1;1.7· 
1 
i' i 2. 
, 20. 

i?5 

I 

, 4. 
35. 
40. 

I 3· 
~8. 
21. 

2. 
.12.5 
15. 

. 2. 
18. 
'20. 

2. 
18. 
20. 

1. 
14. 

122,' 
125. 
I 

R.I. ~013 

-, " 

Percent 
cOPller Description end remarks 

Soil. " 

, Cherty sandstone. I Cherty-sandy limestone. 

1 Soil. I Cherty san~stone. 
I Cherty-sandy limestone. 

Soil. _ 
2.25 Cherty sandstone. 

.50 Do. 
' I Do. 
, Cherty-sandy limestone. 

Soil ~ 
~herty sandst9ne. 
Cherty-sandy limestone. 

I Soil. 
'I Clay and cherty sandstone. 

Clay and cherty-sandy 
I limestone. 

ISOil. ' 
,Clay and cherty sandstone. 
IClaY, cherty-sandy limestone. 

"

Sail. " " ' 
,Clay and cherty sandstone. 

I
Clay and cherty-sandy 

limestone. 

Soil. 
Clay and cherty sandstone • 
Clay and cherty-limy 

'I sandstone. ~ 

I 
ISOil. , 
,Clay and cherty sandstone. 
i Cherty~sandy limestone. 

ISOil. 
ICherty ' sandstone. 
iCherty-sandy limestone. 
i jSoil. 

. 2.07 iCherty sandstone • 
ICherty-clayey sandstone. 
!Cherty-sandy limestone. 

1329 '" 21 -



R.I. 4013 

! Collar I r , I 
Hole I I Eleva- I, HFoQtaSL Percent 

No. Coordinates tion~ ft. From- To- c'6pper ' "Des'oriIltiQn and remarks 
129 16452111, - 6107E 7915.5 ! 0 2. ,: ';- '-SOi.i"!';" ' 

r : ' 2. 14. ' Cherty sa..'1dstone. I 114. ,17. ChertY-/3apdy limes:tC?ne. , 

I I I 
130 16359N - 5937E ,' 7916.0 I 0 2. Spil. 

2. ,18. Clay and cherty sandstone. 
, '1 18• 120 • ,Cherty-sandy limestone. 

131 6350N - 5948E I 79i5.4 I 0 2. ' Soil. 
I 2. 6. Cherty sandstone. 
II 6. ' 8. 6.30 Do. 

8. ' , ~ , ! 10. 1.48 . Do. 
110.' ,·114.: Do. 

o " " ' .f ,~4. 116: ' Cherty-sa.."1dy limestone. 

132 ,,6340N . ' 5960E I 791~ .. ·t' 20 • " 124'. I Soil. 
I Cherty sandstone. I ." ,., ,': :' 1.' ' 14. 116 • Cherty-sandy limestone. 

133 6129N - 5800E 

134 6116N - 5808E 1 
I 

t 
" I I 

135 6104N - 5817E ' 

i 
136 1 6093N - 5802E I 

I ' 
, I 

! ! 
1376062N . ' 57?4E I 

138 

139 

, 
I 
i 

6032N - 5627E i 
I 

I 
! 
I 

I 
601BN - 5613E i 

I 

7918.3 I 0 
2. 

. 18. 
I 

7917.9 I e 
! 2. 
! 14. 
I 
I 

7917.5 I 0 
i 2 

114: 
, 7918.·0 I 0 

2. 
14. 

7918.8 ' 0 
2. 

16. 

:(?~1~41 ~. 
, ' , 16. 

7921.3 1 .. 0 

I ;: 

,.1 ' .. 
I 8. 
1 12 • 
118• , 

l' . ' 

1329 

'I 2. 
18. 

120. , 
I 
, 2,. 

114 • 
117· 

! 2~ 
f 14. 
16. 

2. 
i 14'. 
117. 

I 2. 
16. 
18. ' 

•• :" 22 -

Soil. 
Clay and cherty sandsione. 
Cherty-sandy limestone. 

Soil. 
Cherty sandstone. 
Cherty-s~dy limestone. 

Soil. 
Cherty sandstone. 
Che~ty-sandy limestone. 
' . f • • 

Soil. 
, Cb.erty sandstone. 

Cherty-sandy limestone. 

SoiL , ' .. 
Cherty sandstone. 
Cherty- sondy limestone. 

Soil. 
Cherty sand~tone. 
'Cherty' 'sandy limestone. 

S01l. 
Clay and cherty sandstone. 

1.31 . ·Cher ty s,andstgne • . 
• 46 Do. " 

Do. 
Cherty-sandy limestone'. 



R.r. 4013 

I Collar I 

I 
l 

Hole! I Eleva- Footage Percent i 
I No. i Coordinates ti on , ft. I ~rom J To- copper i Description and remarks 

140 ,6003N - 5635E 7921.0 0 2. !Soil. 
I 2. 18. I Clay and cherty sandstone. , 

18. 20. 'j , Cherty-sandy limestone~ 
! 

141 .J94lN - 5403E 7920.5 0 2 . tSoil. , 
t I 2. 20. !Cherty sandstone. 

I 20. 22 . Cherty-sandy limestone. 

142 15956N - 539& 7921.0 0 l. Fill. 

t 1.- J5. 3.09 1 Cherty sandstone. . 
i 5. 16. iCherty and limy sandstone. I 

I 
I I 

143 15970N - 5394E 7921.3 0 2. !Soil. 
I 

I 
2. 1 16 • I Clay, cherty and. limy 

i I sandstone. 

I 5936N 
I 

144 - 521lE 7918.0 0 I 2. ISoil. 
I 2. 16. I Clay 8...'l.d cherty sandstone. 

I 592lN 

16. I 18. Cherty-sandy limestone. 
i 

145 - 5213E 7918.7 0 2. ISoil. 

I 
2 . 16. I Cherty sandstone. 

16. 18. ICherty-sandY limestone. 

146 
, I 5907N - 5216E 7918.3 0 2. ,Soil . 

2. I 16. 
I 
ICherty sandstone. 

I 16. I 18. Cherty-sandy limestone. 

I 5864N I 1. ' 
I 

147 .. 5097E 7915.7 0 IFill. 
J. . 

1
14

• I ICherty sandstone. 
14. 18. , ICherty-sandY limestone. 

148 ! 5879N - 5094E I 7915.7 0 16 . I Che:~y sandstone. 
16 . 18. I ICherty-sandy limestone. I , 

j5893N - 5091E I I 
I 

149 . 7915.7 a i 2 • iFill • 

I 2. 
1

16
• 

!Cherty sandstone. 
. 16. 18. 

I 
i Cherty-sandy limestone • 

1 I 
I 

7778.2 I 0 I 6 . I 
150 12122N ' - 2517E I I I Sandy clay. 

l 
! I I 6. 20. I ,Clay and cherty sandstone. 

I 

120 • 25. I ! Cherty-limy sandstone. ! . I 

I , I 
7768.8 i 0 i 

{ 151 1951N - 246}E I 12. 

I 
!Sandy clay and cherty 
I sandstone. , 

I 12. 24. jCherty-limy sandstone. 

11724N 
t 
I I 

152 - 2335E 7752.9. I 0 5. I ICherty sandstone . 
t ! 5. 10. I 1.19 I Do. 

110. 20 . .41 I Do. 
I I I 

120. I 35. I iCherty-limy sandstone. 
i 3~ . ! 55. iClay and cherty-limY sandstone. 

i55 • ~OO. iCherty-limy sandstone. , 

1329 - 23 -
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DISTRICT : 

LC'C.(l.l:ION : 

~e TrQCh? /' 

7 4 -9,_ 
o 7nIJER3 .. UD 

OPIJR -:i.'0~ S : 

NOTES: 

Fredonia , Coconino Country , 
(North of Grand Canyon) 

Buckskin Hountain Group 

rizona 

20 mil es so uth 0 f ri zona - utD.h boundary 1 ine ; 
and about 150 miles from Marysville terminal 0 

D. & R.G.R.R. Jagon road to the 2roperty. C 
Hine 40 mil e s north. ...--/ 

Kaib Db melting com.pany~--
Head office 705 Harsh- Strong B ilding , Los ngeles , 
Oalifornia. Hold lease and option on 8 patented . 
and 2 unpatented claims , formerly ~OWD as the 
Coconino , la-cer as the Buckskin :.rountain and 
now as the Kai bob Smel ting COID:pany . 

Taken from prospectus , not dated , but evidently 
written in the ~all of 1918 . Regarding extent 
and ch?racter of ore deposits quotes from reports 
of Hollis Overpeck , E .H. ; E. P . Jennings , .the 
American Institute of Mining tingineers Trans 
acti ons , 1903 , pp. 839 ... 841; and the U.S . 
Geological Su.rveyT s TTContribution to Economic 
GeologylT Bullet in 285 , page 103 . 

:(he gist of these excerpts is that there is a 
blanket deposit of oxidized copper ore , mostly 
copper oxide and carbonates with practically no 
s ilicat e , c overing a very large area . "The mre 
beds are V'h ite chert impregnated with Mal achite 
and Ozuri te n • 

The agerage of a number of samples by E . P . 
Jennings of the General Engineering Company , 
Salt Lrure City , to accompany' his report of Nov . 
1 , 1900, showed Cop~er 7 . 7 %, silica 73 . 8$ , 
Gold trace , · Sil ver 0 . 9 oz. Ore se,id to be 
'lniformly de osi ted over meny 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 cuts and trenches more than one 
million tons of ore of this grade (7 % copper ). 
I'hese trenches are sunk through the oreb ody an d 
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 sinular but smaller deposits wifu
in 20 miles of the Buckskin 1Iount ain property • 

• Burnett tells me that the process of the Kaibob 
Smelting Company contemplates crushing the ore 
to 1/2 inch , heating to 1000° C (1800° F .B .) 
thereby reducing the copper carbonates to globules 
of metal . The discharge of the furnace would then 
be ground and the copper concentrated after cooling 
furnace discharge . 

Burnett doubts if the Kaib~b Company will succeed 
in their financing to the point of coopleting 
and startin§ to operate ~ lant . Promoters have 
held out 6010 of the stock and are asking t he 
public to .Jut up all the money for a 4010 interest . 

Said to be 5000 tons of ore on dumps that \nll 
average over 7; copper . 

E.S .9~ 
Hay 27 , 1919 . 
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TCKSKII LCOU: TAL' ::PE!l C0J.::PAIIY (/~) 

LOCATlmr : (See below) 

o illliR : 
H'01md cOlldi tions as d escri bed by .De Ca~ , but pro erty 

rlOVI apparently ovmed by John .... iackin , 513 3 • State ut . , 
Chicago , Ill . 

DATE VIS I'l'ED : August 20-21st ,1924. \i. I:! . Col vocoresses . 

HEPORT: 

~levat ion of J aoob I sLake:::: 7 , 500 ft • 

.1istance ::rom lfredonia:::: 33 miles . 

l!'rom Kanab::: 40 mile s. rto ad fair • 

.Distance from Leels .J!'erry:::: 55 miles , via liouse liock 
Hill , vlhich is very bad and might often be in~p ssable , or 
128 miles via Kanab and road between .Lee IS .l!'erry and 
Kanab elso rer orted pretty bad . 

Distance from cedar uity approximately 140 miles . 
~ailroad now at cedar cit . 

cost of trucking Vlould be extremely heavy , but road 
is rapidly being improved and railroad will probably be 
extended to ~t . ~eorge in the near future. 

'i'ook samples as fellows;-

WI:::: LTOOa grad e ore s or ted out near the ho use . 
Copper "1: ~ en, 

. I 2. J, l. 7-0 
.;-2= Lower grao e ore frc 1 same 10 cat io n . 

eopper - ~"'~=-e1.J.i.,.. 

7f3:::: tiample o:f average ore extracted from long trench 
on I~ ... ac tin elaim. / J', .L ,~ /? ) 
uopp er- I-"'~'-'~ (t.. ( 

C-

It was especially noted that the ore occureilce is 
Similar to the deposit ne&r Anita , 001.t of the \irand Canyon , 
and :b..ere, as there , t _8 better grade of ore is v.ery JJilicio:1.s. 

The ore occurs in the seams and fisf!ures in the lime
stonev:tli 0 y occasional 01tcrops on the surface, ~s there 
is 99nerally from one to 2 ft . of o~erburden. 

'J:he»e does not appear to .nave been arw special in ication 
to point out the loc~tion of the mineralized fractiolls and 
it seems reasonable that cross-trenchi g or stripping the 
over-burden from t e surface might serve to discover a nu.r .... be 
0_ ad5i tional b ses 0 0 re . 

'l'he upper bed of limestone is approxiILately only fron 
10 to 18 ft. in ttickness and is Ul aerlaid y san stone , 

hich appears to be barre ll of uopper .. Comparing t is deposit 
vlith tmse at Ani ta it sh U 0 be recalled that near Jmi ta 
there are extensive beJs of limestone ana sallcstone ana 
some of the ov:'er beds of liu.estone contain copper ore . 
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~loratioll Vlork at Buckskin Sh017ld probably consi st 
of ad itio!lal cross-trenches in the surfa.ce of the upper bed of 
limestone , in the expectation of finding ad;; itio 1al fissures 
and also a shaft or drill holes shelld be put down tnrough 
the excessive b Ed s of limestone and sandstone , in .... rOer to 
explore the lower levels of ime which might very well contain 
ore bod ies . 

CUI"G.LuSlon : 

~ince thE? ·ore in the upp er bed is obviou sly confined 
to narrow fissures and nowhere appears to have a width of more 
than 20 ft ., 0 r a thicYJ1ess 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 gooil 
grade ore vlI.ich might average 6 per cent Gopper , piled up along 
side the trenches and there are indications that additional v/ork 
might serve to produce a few thousrurn tons of similar ore from 
these trenches already partially opened . 'l'here are no indications 
of substantial body of low grade are bet7een the fjssures al~ 
it is highly improbable t~t any very large tonnage of high grade 
ore will be foulld on the se claims unless tl.rough explorat ion 0 f 
the. lower bed s 0 f Ii me. 

'l'ransportation conai tions make dev elop41 en t unattract iv e 
at the pre sen t time , bu t some further explorati on mig t be 
·1A.L>tifi ed ana if s ubst8.1 ' ial aa d i t iO!1 S to th e present tonnage were 
proved it seems ossible trat this depoei t might later be vlorked 
with profit either by leachilg or volatilizatioL al the- cos s 
of the latter rocess vlould then be cOl.si erably less than 
estimated y De Camp. 
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