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REPORT ON 

BAGDAD CO)?PER CORPORATION PROPERTY 

YAVAPAI COUNTY, ARIZONA 

INTRODUCTION. 

BY 

ROLAND B. MULCHAY 

JUNE ),9i 1940 

Since 1906 extensive copper mineralizatimn 

oft the property of the Bagdad Copper Corporation west of 

Hillside, Arizona has been prospected by cn-urn and diamond 

drill holes, and underp;round ea:peoration and development . 

The p roperty has been examined by many engineers, and several 

detailed reports are available . In 1934 an examination for the 

Anaronda Coprer Mining Co. was made by Mr. V. D. Perry and 

Mr . R. B. Mulchay, and in 1936 a supplement~ry report on 

current work was vvritten by Mulchay. At the request of 
• \...o".Ju .... ~ Mr. R. H. Sales further fleld exefl"'Hiltlizn at the property 

was done 1: y Mulchay and Mr. R. S . Moehlmanf rom May 13-23, 1940. 

This examination h~ d f or its primary objective the investigation 

of geologic pos sibilities for extensions of the Bagdad orebody. 
~+ .1",,, {>''''<>' t,.,:." I p.. .... i '7-0~ 

A detailed ore estimate was made in which the records of the 
}.. 

Bagdad Corpora tion and other reports were used. Vfui1e the 

field work was in progress the Bagdad Corporation re auested a 

loan from the International Smelting Company. As bearing upon 

this proposition considerable detailed operating .data was obtained 

from the manager at the property, Mr . J. W. still. The cost and 

production data have not been checked but are believed to be 

reliable records of the present operation . 



LOCATION AND PHYSICAL FEATURES . 

The property is located in the Eureka 

Mining District, Yavapai County, Arizona in Sections 4 and 5, 

T. 14 N, R 9 W, and Sections 29 , 32, and 33, T 15 N, R 9 W. 

The mine and camp at Bagdad are connected with Hillside station 

on the Santa Fe Railroad by 27 miles of graded improved road. 

Hillside is 20 miles by good graded road f rom the Phoenix­

Prescott surfaced highway near Congress Junction. Various 

routes to connect Bagdad with rail tr~nsportation have been 

surveyed but all a re dif ficult and costly. 

Water at the rate of a~proximately 50 

gall ons per minut e is now obtained ~rom wellS, springs and 

the mine. Water rights on Boulder apd Burro Creeks are o"'Jned 

by the company and are re~pectively 2 .5 and 7.5 miles f-rom 

the present millsite. To suppl y water for a suggested 500 

ton per day operation, present plans call for a pumping ,. 
plant at Boulder Creek to furnish 150 gallons per minute. 
against a head of 544' . 
This ~upply is belEved by Mr . Still to be sufficient to 

provide water for eleven months of the year with one month 

to be p rovideCljby @4;e~~@ water stored behind an earth dam 

below the mill, and the present supply. For a Iarger tonnage 

oper~t ion If'ater would be pumped from BUi1ro Creek against a 

1000' head . 

Power is supplied for the present operation 
975 ('?\~e.d h...o ~~o--.....Ie l'" 

by Fairbanks-Morse diesel engines with @-p~@El lioJ?seF~"Ner it&=-

which deliver on intermittent load about 650 HP . For the 

Schlereth-Whi taker report an estimated cost of $ 40,000 was made 



including transformers~ 
for a power line.,; ",from the Arizona Public Service lines to 

Bagdad. Thi s estimate was ··'based on power for a 1000 ton per 

day operation. 

The main drainage of the Bagdad area is through 
southwesterly 

Copper Creek which cutsAacross the main orebody, and then swings 

to the northwest. Copper Creek although dry during most of the 

year occasionally carries flash flood waters. Some provision 

for such oe~~ would have to be made in any plan for 

mining the main orebody. 

The mine is now making water at the rate ~f 

about 20 gallons per minute . No special mining problems should 

be created by present underground water condit j ons. There is 

no timber in the district. 

PRESENT OPERATION. 

In early 1937 preparations vere made to 
0.", J ..,M. \ \ 

mine~a part of the Bagdad orebody as a test for possible large 

scale operations. Two one hundred feet square blocks have been 

undercut on the 2990 level, and an intermittent produc t ion on 

a 200- 300 ton per day basis has been in progress since 1937. 

To May 1,1940 a t.otallof 157,587 tons had been extracted from 

the stopes and surrounding development . Since October, 1937 

the property has been operated under the direction of Mr . Still, 

who supplied the following figures: 
Tons Total Oxide Tons %Cu Ratio of % 

Oct. 1937 to treated % Cu Cu Conc. Conc. Conc. Recovery 
April 1938 

48,026 1.51 0.11 1224.9 46.59 39 . 2 78.7 

April 1938 to 
Nov. 1939 Shutdown 

Nov. 1939 to 
May 1, 1940 44, 346 1.498 0.17 1041.6 45 .73 42 .. 6 7l.! 



Since November, 1939 monthly tonnages 
fr~ 

treated have varies 6367 to 8093 tons. The present operation is 
" hampered by a failing water supply. Production would be maintained 

about at mill capacity of 8000 tons per month if there were no 

. 1,I>rater or equipment failures. Concent.rates are shipped by 

truck to the International Smelting Co. at Miami, Arizona.Q+ fil 

c.o.st of $6 .00 ]3S? ton. Cost data are surnnarizec'l at the end of 

this report. 

Dnning May the Bagdad Corporation, acting 

through Mr. C. Q. Schlereth anruMr. Still, made a reques t for a 

loan of $150,000 - ~200,ooo from the International Company for 

needed plant expansion and working capital. The loan would be serured 

by a mortgage upon the property of the Bagdad Corporation. 

According to Mr. Still)the loan, if obtained,would be expended 

as follows: 

Mill 
Reeapip and rebuild present mill for 
500 ton per day operation. 

Water Supply 
Pipe line to Boulder Creek, pumpjng plant 

for 150 gallons ~ er minute Rp.ainst a~ 
600' head, and earth storage dam in 
Marooney Gulch 

Tailings disposal line: 7000' 

Power: Install 200 BP a61111@ft~1 diesel engine -
Working Cap i tal 
Total 

GENERAL GEOLOGY. 

$ 50,000.00 

18,000.00 

7,000.00 

25,000.00 

50,000.00 
$150,000.00 

At Bagdad a monzonite intrusive with several 



acid phases has intruded older schists and coarse grained 

granitic rocks. North and east of Copper Creek the i ntrusive 

~nzon~and th~older p;ocks are covered by g~avels and capped 

by a basalt flow. Within the monzonite araa there has been 

'wi de snread primary mineralization , parts of which have been 

enriched by secondary processes to form tabular bodies of sef\ondary 

copper ore. The older rocks also contain traces of primary 

sulphide miner alization but there is no evidence of high g~ade 

primary or s econdary ore within these rocks. No orebodies are to 

be expecte d , therefore, outside the monzonite . There , is no 

major faulting in the area, although there are numerous small 

clays which have some small displacement. In the area near the 
0() I 

Giroux tunnel and to the east, the Hawkeye fault rops the 
cle 

V'\w\:\-. eFl st side relative to the southwest side. No bodies of secondary 
chalcocite ~ 

Aore have been f ound sout~A of ~ fault in this area. 

The secondary ore blanket developed at 

is related to an old erosion cycle in which the 
"' 

principal drainage was through a canyon, now gravel filled and 

capped with basalt, which extended northwesterly across the 

present course of COpl)er Creek immediately north of CDH 108. 

Copper Creek here cuts across gravels about 500' wide, and as 
ll@bol 

develoned in a shaft put down for water, ffom 125 to 150' deep. 

Nori- h of this gravel the rock exposed is monzonite with many 

included schist fragments and little primary mineralization. 
c... 

North of this ~~on schist is exposed . Immediately east of 

CDR 108 ~ the schist - monzonite cantact cuts 

irregularly across Copper Creek. The contact strikes northwesterly 

on the west si de of the canyon and about H 75°E on the opposite side . 

This contact to the east is assumed to swing to the south toward 



the exposures of schist and grainitic rocks e~e8- found along the Bagd 

Hillside road above the mill From Copper Creek northwest there 

is no ~~~ 0 show the strike of the contact. It is 

possible thatthe old canyon more or less followed this major 

feature of the rock pattern of the district. CDR lo~ dri lled about 

3200' northwest of CDH 108 was lost in gDavels st an elevation of 

3020' . CDHs 108, 100,101,98, and 97 are reported to have been 

drilled into primary mineralizAtion in monzonite at elevations 

above the a-~a~eR~-bottom of the channelway. he drill 

records these holes are ~~~~~Tlocated along the southerly side 

of this old erosion feature . 

General notes on the rock relations and mineralization 

features of the areas south and southwest of Copper Creek are posted 

upon the surface geological map which accompanies this report. 
these 

Further description of ~B4e areas is.given under section 1 of the 

discussion of possible ore extens i ons. 



1 

In the northwestern part of the property 
the Black Mesa , explored 
~ breccia pipe kReWH-ae-~ae has been partly ge¥e~e~e& by a tunnel and 

two short winzes, a churn drill hole and a diamond drill hole. 

The breccia~s exposed at surface for a width of 200' and a 

length of 600' disappearing under gravels and surface wash to 
oval sha-ped 

the northeast. It is similar structurally tOAbreccia pipes 
) 

developed at Cananea. The miheralization, which cements angular 
in the tu"nel 

r~agments of monzonite,,, is ~omposed of white quartz, pyrit.e, 

chalcopyrite, ahalcocite and few specks of molybdenite. Near and 

around the southwest nos~ on the tunnel level there is good chalcocite 
.droo' 

mineralization, and a f9~~y f8~ winze'is reported to have 

averaged 4% copper. A diamond drill hole drilled into this 
<the-

structure to a d~pth of a@e\i~ 700 t b~low surf'a ce showed A M'hainy 

~
~r"~ ~ ~--t'C, - ~P'l'r; _t'llo~... '1"'C. _ 

e mi eraLization to persist to that deDthfaltlt~iiit:0 'i'R±S 
No c.o~~ 1...o..I~ o!Q ~'\JcA."'(' \ "" ~""- \.~~~ t-"'L lA-, ' 

n . e. Copper assays .Jon LId ==3te were uniformly low. 

MINERALIZATION. 

The monzonite intrusive has been mineralized ' 

with seams and disseminations of pyrite, chalcopyrite, quartz, 

and little molybdenite, and secondary enrichment in the norhherly 

part of the area has formed secondary chalcocite orebodies. 

Oxidized minerals at and near sur~~ee are malachite, chrvscolla, , 
native copper, cuprite and azurite. On the 2960 level in the north 

part of 800W XCN there a re small seRms which contain ouartz, 

galena, s~halerite, and tetrahedrtte. On this level there 

a-pp ea r to be ",Tide variations in the intensity of the primary 

mineralization. In the sect i on in 800W XCN from 625N to 77~N 

there is prominent~lliI~f~pyrite, pyrite, molybdenite and little 



chalcocite in hoth seams and disseminations . The seams strike 

N 75-85°W and N 20- 2.5 °E and dip very steeply. In 700W XCN at 

30' south o~ 525 XCE on the 2960 level there is an occurence 
1 

o~ native conper with disseminated chalcocite, chalcopyrite and 

pyrite . 

On the 3080 and 3020 levels two narrow 
~ . 

northwest stringer veins have been developed and a s~all tOITPage 

was selectively min d from them in 193,6. These veins on the 

3080 level contain from.4" to 24" of pyrite, chalcocite and Quartz. 
r r 

On the easterly vein, or 43 1/4 vein which dips steeply to the 

west , ~ the structure at 600N coordinAte has broken into two thin 

par llel clav gouges with-epe-~Q-£e~~-~Bo@o§ 1"- 4" of pyrite , Quartz, 

and chalcocite. On t~e 3020 rlevel VQ:--'t~ ~~Jthe structiu:e-is 

similar but with even less mineralization. Vertil"ally below 

this area o~ the 2960 level the vein was not mapped althou~h it may hav 

passed through the workings behind timber. To the southeast on this~ 

level the vein showed 'leak bunchy pyrite , Quartz miner:ctlization v-ith 

very little chalcocite. SoRthe~e~ of ~ftO 8QQft gR tQe ~e8e level 

tMr; T.reir.t is ver; OJOBok 98:3?3?yiHP fFe!ll 1 6" of qUartz and OYl'lCe tel10th 

little 9aBoleoei~e aRe i1"9'S 'ii'xl.Q,e. On the more westerly vein, 

or 8 .30 which dips to the eastr, development on the 3080 level 

showed that northwesterly the vein breaks up into a nu-,ber of small 

fracture s some of which have an E - W strike. A short drift on this 

vein on the 3020 level showen weak mineralization. 

The first eleven lots of concentrates s 1i nne d 

to the International Smelter had the following avera~e analysis : 

Tons 

~75 .0 

Total 
% Cu 

Oxide 
% Cu 

44 .80 2 .76 

Ounces 
Ag Au 

% Fe 

1.4 0.01- 10.5 

% S 

?1.6 1.25 



Th e ore reseyve blocks were oalculated on 
spaced 

vertical eections~at one hundred foot intervals parallel to 

the mine coordinates at N go 15' E. The outlines of the various 

undercut level blocks has been transferred from the sections to 
level 

the m4Re plan mRps which acromnany the report. A volume of 

13 cubic feet in place has been used as equivalent to one ton. 



Examinntion of these concentrates shows that 

a large proportion of the conta ined co~per ' is in the form of chalcocite~ 

Calculation from smelter analYses indicates that from 85-90% of 
• 

the sulph i.de copper in the concentrates is contained a:a v,", 

chalcocite, and that the remainder of the sulphide copper is chalcopyri-t-e. 

Examination of numerous drill hole samples by Mr . P . C. Benedict 

indicted that malachite was by far the most important mineral of 

the oxide group . 

ORE RESERVES . 

During past years many-~4~~~98 est imates of 

Bagdad ore reserves have been presented by var ious engineers . 

The present calculation has been made largely from Bagdad drill 

hole information, supplemented by the ~itt and Benedict~eport , 

on which there is no Only that mtneralization 

~ which anp eared to be min~ble in an established mining plan 

has been considered. This has necessitated the eliMination o~f 

some narrow and spotty e~ctions along the south and southeast sides 

of the orebody. A limit of about 65' height a~ 1.25% copper 

~~ea9- has been used as a miniimum mining grade . Thelevel 

\/ assays have been used where assumptions of grade or ore extension 

f\ ..:-ere necessar ~ the Giroux :;;, widely spaced sco,;tholes have show" 

~ ,..,.... a certain amount of secondary minerali7.ation . This information is 

,>~/ sO scanty that the are reported for this section must be considered 

as probable but not developed . In the main Bagdad area some of the 
by drilling I 

thoroughly explored~than others. However , ore blocks are mUch more 
\t....."Se.. 

in all of ~blocks the tonnage seems reasonably assured, and furhher 

exploration would only make more certain the grade of the ore. 

, -



The calculation has been made on the basis o~ three undercut 

levels at the 2930 ,~8ve~- 2990 and 3050 elevations. Following 

is a summary of the ore reserves: 
A&eve-~ke-

~~~~~&-summ&ry is as follows: 

BAGDAD 
.::::::::..-- d 

Sulphide , 
3050 Level 4,625,390 tons 

2,517,390 

6,894,720 

1.376% conper 93 height of ore 

2990 

2930 

TOTAL 

GIROUX Sulphide 

14,037,500 

--

1.254 

1.247 

1.291 

Probable ore. 

1,548,000 tons 1.39% 

105' 

156' 
+ 

126' 

80' 

Above the Bagdad secondary ore blanket there are 

large amounts of eopper oxide mine~a1ization41 itpii"hlglI • tie 

da:~;;;~ cO" Per~S::;:;=-1iY Cbs W:Ut d i5cfte~:t; 
e.:x:amiF;l4tioD of numerous diPil1 hale satnpl-e-s.,iQ 2 , h. ]; i'be., m : 'i\c. r"\ '~~.'" 

Q..- -t;:::;......, ._, -c- ~ v-J. ~ 
Using a lower limit of 0.6% copper) 36£ a~ M"eesAab"bvA the 

~ ~ \L~~: 
su11 hide ores been ca1cul~ ted ",it] ! 1 fillew!i:ll@!) 18 '!Hilts· 

Bagdad Oxide 

3050 level 676 ,540 tons 

2990 92,310 

~930 
'")- , ">-10, ~~ 
~g8't95Q~ 

Total -2 ,999,800' 
~, o'.\" /c>lo 

Giroux Oxide Probable ore -

0.805% copper 

0.870 
ol~ .. 4 

...o,8?5 ... 

-e • Be-

0 .8'2. 

535,540 tons 0.71% copper 

49' height of ore 

120 
83 

~ , 
:!f.:I!F 
,~' 

3d height of ore. 



There are in addition two other areas in which 

sUbstantial amounts of oxide ore are indicated. In 6HH 104 

and the area developed near the portal of hhe Giroux tunne~ 
of 1.2'T-Plus oxide coup er 6-"1 .. _ 

121,15o..~Ould be developed if the ore ~et:i=rn has the l:un! an: .L 
1i7Y\~ ~ ;:J..("'\\ ~\e. ~ .. ~,....... ~ ~ 

heip.:ht ~s sho'WIl b y 04'1.11 llcile ]n4=. /(til E li'!I\J 3:e:~9pally gf t~B­
~l<..~r"l'S 10,"" 

but is limited to west and by CDHS 105 and 

107. Between the Giroux tunnel oxide area and the main ~ ____________________ ----~~t 
Ba gdad are:;, CDR 115 

from 115 to ~35'. 

cut~' of 1.04% oxide mineralization 
~ -p,l o("_h~/) ~ 

There is no other d'Cve-lopmm;r! north of the 

Hawkeye fault i n t h is area a nd considerable tmnnages of 

ox ide ore could be developed H1~'tfhQ';;-ceW:fi~I~h go:;U;* 

sXtcB8: flOFfl:'t;oFl:-y i50lOdld C'BHs 18 and .",., T!fltt ea~;;e-ri¥-~ 

GDHS: !i:8, :% 9 A fin 86 • :. 

The ore reserve c alcul~ tion has beenAbased 

upon drill hole as~ay information J2rovided by the Bagdad co.po ~~\on 
ff'r', . ~~ 

There is no accurate 'PlY _ check ~hese gJigjIlililZIP.,'9' records. ""Block 

1 '''hich has been nearly com,ple tely J11inea.., 
) ~~,,~ . 

calcula ted fr om 

drill hole records "1,51 g a grade of 1.7% copper. As ca lculated 

from development assays by Mr. Still the grade is 1.5%. In J' ~ /J l 
~ ~ oT11I...o- k.a «"5 

t h is case) wJ%ii£l th qrUl holes a ppea r high. il'8ey '8T! 150 lwul.4t=;y 
cPV'\ +k c:.,..(ft"v'\e~5 0-(' z 'clo cc. VY\..A.'1 be::.. 
salted by :PE:"7i i ;agAthrough the t wo northwest veins prev.i ouslYH .. . f". 

1\ ~ I~/· ~ ~.,.." '~ICQ 

described.~ t ho± £ I;e ~ he a pparent discrepancw~~reater 
A", ""'.tc.\""~C- c+ .~. ell\"'"; 1\ "- ~c'S ~ol)lc:l a~ ...... 

than ~eee@~@~~- ttoLQal. GRlculation of 50' sections of the 
~~ "tJy.... .....-.L. 

drill holes ~o compare with average <'l cr~sr;cut samples around 

drill holes etII!==t;M.-o@Iieii~.iIIa:II~ 811 owe a ' id e var i a t ions, but a 
",...~-~ ...... 

fairly good check on ~====~~9# 



\,-( 

to 

blw 

ore or 

this vein 

evel show weak mineral; zation . 
·~,(.~H ... ~ b 

The~ conce tra tes shipped to the International 

Cu o ide Oun es sr ~ Fe ~ ~c;.'). 

Cu Ag Au % c>-fd 

l ·76 44 . 8 0.01- ' ,,"lS" 

t hes 

th~ r.onta ined 

aitiiwO'i,qr ',,,, l,t: 
'Po ~ ~ 1'3 &..E QQ.,e e:",--=r=e~ s l o~ S 

Pos sibilities for ore extensions may be 

divinen into four grouns 8S follows : 

1. P os sible serondRry orebonies south and 

southwest of Copper Creek. 



2. Extension of the main Bagdad orebodtynortheasterly. 

3 . Extension of the main Bagdad orebody northwesterly. 

4 . The Black Mesa Brec ia pipe . 

1. Copp r Creek wh ich forms the present ~ain 
~~IJJ.A. 

drainage channel f or the~area a. Ba~~~d cuts southwesterly 
",,+V-.J'!iolole-

across the eastern part of the monzonite~and then turns 

northwesterly through the monzonite area . South and 

west of Copper Creek there are extens i ve rock exposures 

unscreened by gravel, basalt or extensive surface wash 

as found to the north and natheast of Copper Creek. In 

Marooney, Mineral and limn creeks; which are tributAry to 

Copper Creek from the south there ~xtensive ex'")osures 
) 

of the the mon70nite nd older rocks which have been 

stained .rith iron oxid7 and locally with coppe r oxides. 

Throughout these areas in surafce exposure s and in short 

tunnels and cuts fresh pyrite with occasional chalcopyrite 

can be observed. Three diamond drill holes were drilled 

in a +tempt to develop secondary ore under one of the 

bet ter apDearing areas There a clay gouge and crushed 

zone shows copper oxide minerals at surface . The results 

of these holes is tabulated below: 

DDH 126 

DDH 127 

""~ 0 tlt--&40-455' 3 . 3%~e?p9~ lesL of assays below 1%, 

W 
All assays below 0.45% e8~r~ 

generally 
below 0.5% 

DDH 128 85-100 ' 1.5% cu ather assays below 1.0% C~ 
~enerally below 0.5% 

General notes on these are ,q s are pos ten U1')on 

the surface geolo~ical man which ac~ompanies this report. 

The fresh primary mineralization exposed at and near 

surface throughout these areas definitely disposes of any 



hope that secondary enr ichment processes have been 

operative ~xer periods great enough to~oduce 
\ '""-' \-' H \or. 1"\ 't- . 

a,, =-.i~Qle enricijmBnt. 

_,c. +c.."", '5.\ I) "" 

2. Possible northeast " of the Bagdad 

mineralization is screened at s urface by gravels , surf ace 

wash and a basalt capp ing. Underground development on 

the 3080 level toward this area is now inaccessible. 

Churn dri ll ,and diamond drill inf ormation must t herefore 

be used a s a basis for d ' scus sion of possib i lites for . 
ore extension; iR- to the northeast. 

Churn drill holes ll ~ , 11 3 , 114, 96, 

99,1?1, l P2 and 123 all drilled to the south and east 

of the Bagdad orebody s how primary mineralization without 

appreciable secondary enrichment. A narrow thin ore 
) 

blanket extendi ng to the northeast is ind! icated by 

diamond drill holes 309, 310, 313, ~ nd 316 drilled fram 

t he 3080 level. These holes show t h iclmesses of 25' to 

125' of fair secondary mineralization below the 3080 

level. Churn drill records i nd cate that this level is 
0'(-'- ~lt>. ~'c.+ 

close to the top of the secondar y rmri i l,,,gnt in this 

area.The lateral width of this mineralization is limited 

on the northwest byCDH 32 which cut 60' of 0.81% copper, 

and on the southeast by 

copp er before it passed 

1.25% 

projected at surface should cut across the trend of this 

ore zone with in four to f ive hundeed feet, and no extens i on 

past this contact c~ n be expected. From present 



information therefore i,.t ,;jOSU; Bet 8: ]:lee? lill:el, Ltnat QP .. 

no large increase in ore reserves can be predicted f rom 

~ ___________ ~e~x~p~1~0~r~e~t~1~Q~n~Q~f __ t~!b~j§~aa~r~e~a~. __________________________________________ ~ 

~~. l 

\+ ~\So 

3. As in the case of the possible northeast 

extens ; on of the orebody, the surface to the north and 

northwest is covered by gravels) surface was~and basalt. 

Underground development on the 3080 ~@¥e~T 3020 Rnd 2960 

levels ~ ives addit i onal evidence f or use with drill 

hole information in this area. 

It has been suggested that the s_'nger 
\"'" 

northwest stringers . ~ ~ the main Ba~dad 
for 

ore body might indicate a trend or direction ~ftwft~eft the 
disseminated 

stronger~mineralization.M4~ft~ These veins as developed on 

the 3080 level~ are most s trongly mineralbized nor+hwest 

of the shaft and south of coordinate 600N. Southeast of 
,-,: ~'"- -."- (,. " 

the s haft the 43 1/4 vein is very poorly minerllazedf~ 
~ I.l o..'IT'"L..

1 
,?,{(. ;t-~ P..~cl.. ~.t'O ...... o)(.~d...o.... 

~appears to be ~weaker with depth as suggested by 

development on the 3020 and 2960 levels. The 8.30 vein 
~ ~tro~ 

is ~8e!i:&113 ::oak where develo~ed on the 3020 level. 

These structure~ *G-=~~. while locally strong in 

relat i on to the other seams and dissem~~ion~ fof the 

orebod~do not appear to be structurally dominant features 
vM~",\i -:"A-h'.,~ 

which might be expected to control ~~trends or to 

be expressions of underlying s t ructures v~ ich ~ control 

extensive primary mineralization channels. Close inspection 
of mineralization f eatures 
~nthe 2960 level leads to the belief that the monzonite 

eve.< i r-... ~""IA(" "'1'",---
is minere lized~bY seam~ and dis seminations 

of Quartz, pYrite chalcopyrite, etc., aM t hat wlblH.n 
\.,.oJ w.-.L "" I"'e- l /l C4M \ Y ~d.- ~:h-- ~!" +L...- ~ '" 

~1c..C.Q..""''' ~r Q.~, 



tae:!6 be t tel' mine! &1 iz;ed &-iPsee thsiPS apeemall but 

d-e;i;;i.;Q,;i.ts 9'1ia?1n~ seruiIS witlI aoeftuiLe alhuIDl611ts both 
n~th .w~:tb:i:n4hese are-a: appears 
that all seams e9!'l'9a :br er mlnera 

seems llil rena. 
of er secon ary 
mineralizatio • Possible extension of the orebody to 
the north or northwest under the basalt mesa is ~~I~lwi 
limited by drill hole information, CUE 108 and DDR 130 

amounts of north of the orebody. contain neglibleA co!,per mineralizat:i on. 
DDH 131' cut 55' of lQos% copper be~ore it went into leached 
material and was lost at an elevation of 2834'. CDR 94 
and 95 to the northwest showe(l some secondary mineralization. CDR 
Re~e 95 contained Imly 40' of 1.42% coper and botiomed 

CDR 
in primary mineralization. ~e}e 100 approximately 300' 

northwest of fiDH 95, cut 50' of 0.65% copper And then 
passed into primary mineralization. 
~itewe&.,.. ;Rart bJ&Ast Qf CD~94 ~oft~ined 

thicknesseB of ~eeondary min~alization, and ther~ w~ 

xtengion 0 the Bagaad mineralization 
throu~h this area to rd ~he &:roux mineralization. 

~\'o~ ~ l't-~extension to the northwest under the"mesa is limit'¢ed \'" cs;'Z,,<. e:;o~ • .;c.- o;,.......J \ by the mentione~ Arill holes. Should some such"extnnsion +Iv.- Y\.4t'~ ~~ "'e~""""""" 'Vp,\- \),1 a--V cD ,~ fvM~ \; h:,J ,>.1 exist ~t would necessarily b~ .. ,by the wes tward ./ 'S' ~ct-- W\.oO "" ... ~~i"e.... 
projection of the ~i8tAco~ct ex posed in Copper Creek) 
and by the pos sibility that Adeep ~~1i4~ main 

vJ \ drainage chan~ el of the old erosion cycle had cut 
into primary sulphides as has Co' p/' er Creek south and west \ 

of the orebody. It is therefore / ~~ a ~BlieLY @~yeesens that any g- eat extnsjon of the Bagdad e ody can be expected from exploration north and norhtvlest 



South of 6DH 100 and northwesterly from CDHs 80, 

78, 79 and 94 there will probably be an extension of the main Ba~dad 
76 and 

mineralization toward CDHSl7 located between the Giroux area 

and the Bagdad. Following are the better mineralized sections 

cut in these holes: 

CDR height % eu 
ll<&l~ 80 80 feet at 1.0% 1300' southeast of CDR 77 

78 95' ,..we 0.98% 1000' n n " 
79 129' fJI!f! 1.08 1100' n If " 
94 113' JlIC 1.1>9 900' n tt If 

77 75' pte 0.97 

76 85' ~ 1.45 400 northwest of CDH 77 

The drill hole inf orma t i on on this poss ible ext-
orebody 

ensiop of the Bagdad . . n indi cates that the secondary . . 
thin and 

minerRlization is relatively~ow ~rade .&~~ ~e-R@~- Further to 

northwest and north of the Giroux exploratory holes, CDRs 101, 

97 and 98 were drilled into low grade primary minerQlization 

w~*k@~* and did not cut sectJons of appreciable secon~ary 

enrichment. These holes defin i tely limit possible northerly 

extension of minerclization under the basalt in this area. 

the 



q 
of eBBs 108, 94 and 95, and DDHs 130 and 131. 

~ -c0 -+-><><: 
\~ 

4. The Black Mesa 
I.AJ ~ CA.-'\ 'hl i,1'\. ~ 

brecc ia 'tI:t a stragly mineralized 

ecntailtl [Ig primary mineralization of a type often 0 

A~ _ 'PQ~3 L IQIe. 
associated with high grade copper es.~~oeeR 
.fo(" DooJ c:..cr-p~ ~ t:)~ ~Clet '/ ,'+ V\.,...~ \c:J • +-L.. ~U\.~ 0 i amond 

< eonside~le geological speculation. ~ drill hole \~ 
drilled 

Aat an inclination of -56 0 in a N 85 0 E direction from the 

tunnel port~l was lost at a depth of 843'. The brec ~ ia was cut 

in this hole at 290' and the core to 362' shows irregular white 

quartz mineralization with pyrite, chalcopyrite, and 1 itt1e molyb­

denite. From 362' to the bottom of the hole no sludge was 

recovered and the core was crushed for assay. Inspection of thesel 

samples showed the same type of mineralization ' 

t 

allfI QW ,.7'& -sa s fO]] mom' 

\ 

6 !,!! 9l!tMO [(OJ[\ 



labIa. 

o. 2 " copper 

elIbrat10n of: pr~ ora minerals xiats within l1:Jn1t of exploration by 

rilling.. Should furtHer exploration of: thiS struoture b tteropted on 

the lena ohl'XICe that G'Uch ore ru.ght be foulid the tunnel should be memed 

~o~ioal exploration of the struoture should be direoted 

toward the noses of the pipe where experienoe has shown that better 

primary mineralization is often ~9&a}~8@e found . 



MINING . 

Present production from the mine is from 

two caving block stopes undercut on the 2990 level and 

drawn through ax extraction level at 2960 elevation. 

Boundary drifts around the two~hundred foot square blocks 
approxi~ately 120' in height 

A were run on the 3020,3050 and 3080 levels.#~-~~e No 

grizzly level is used. The ore is drawn directly from 
level 

the undercut level to the 2960 through draw points spaced on 
in 

25' centers #~m-extraction drifts on 50' centers. Haula~e 

drifts below the stopes are about 50% timbered, and reQui~e 

very little maintenance. Chute mouths permit passage 

of 18ft diameter pieces which are eas ' ly broken through 

grizzlies on the st~on. The rock is extremely brittle, 

although it stands well without support on the haulage 

level. The results of the present stopes indicate that 

the ground is well suited to caving <bperations. aR@-

Closer spacing of draw points to insure greater ver all 

,8 eye ~- e ¥traction and lessen chances of channeling 

might cause greater maintenance cost. However, a higher 

pillar between undercut and haulage levels might eliminate 

any dif ficulty of this kind . Mining of larger blocks would 

reduoe boundary drift development costs. As the ground stands well 

scraper haulage might be utilized for extraction of blocks well 

above the main extraction level to minimize development 

costs. 

During April, 1940 a total of 7601 tons was 

mined and milled with an averageA grade of 1.476% copper 

which included 0.171% oxide copper. 174.99 tons of 

concentrate were produced with an average grade of 45 .76% conper. 

The mill recovery was 71.3% and the ratio~ of concentration / 

! 



was 43.4 :1. Smelter analyses averages show the concentrates 

to contain 2 .76% oxide copper and 1.25% molybdenite . 

Present average o~erating costs at the mine 

and Mr . Still's estimate of costs on a 500 ton per day 

operation are as follows: 

Present Estimate on 500 
Operation ton per day basis 

Mining $0 .66 $0 .65 

Milling 1.04 0.76 

General 0.10 0~08 

Total $1 .80 $1 .49 

These costs do not include charges for 

income taxes, insurance, eastern office expense, depreciation, 
Without including these items, 

or depletion.. n the 500 to basis Mr. Still beldeves 

that copper can be produced at a cost of 8.5 to 9.0 cents per 

pound. as against a present cost of approximately 11 cents. 

This figure does not include a credit for molybdenum. 
in this estimate 

The reduction in costs~ver the present 

operation would be gained in the mill. The larger items would 

be lessened labor and power costs, and inc~eased extraction. 

Tests made for the Bagdad Corporation are said to show 

re~overieB of plus 85% of the toal copper as compared with 

the present recovery of 70-75%. The large amount of oxide copper 

in the ore will undoubtedly make a r e covery of 85% difficult, 

and perhaps impossible of realization by flotation. 

The smelter contract with International 

Smelting Company is as follows: $3.00 per ton~reatment; 

pay f or conitained copper less ~ twenty pounds at New 

York quotation less 2.0 cents; nay for contained silver less 

5% at net r ealized price, presently 70.625 centa . 



Smelting charges amount to about 2.5 cents per pound of 
to the smelter 

copper shipped to the smelter, and transporBation on the 

present grade of concentrates about¢. 6 per 

pound. 



CONCLUSION. 

Results pf recent investigation 
of possibilities for ore extensions at the Bagdad property 
may be summarized as follows: 

low grade 1. South and eaBth~west of the ore body primary 
sulphide mineralization is exposed at surface and near 

at ur:C 0-8 surface workings. ~f minexaliza~ion definitely 
~~~ ... s~nesa areas as ~@4~le-ee~~~e@-&f secondar co ar 
~~~~~8S. No secondary copper orebodies can be expect~d 
in areas showi~g such mineralization as surface features. 

2. Drill hole information indicates that a 
may 

narrow thin ore blanket w~~~ extend norhheast of the 
main Bagdad orebody betwe~HDs 32 and 121. Such a northeasterly 
extension may continue to the schist-monzonite contact whioh 
from surface ev~idence should be not more than 500' from the 
present development. It does not appear that a large increase 
in ore reserves can be ExPected from expl c~tion in this area. While n.o positive conclusion can be stated 3. Brill ho~! inf ormation and under~round notes 
do not of sUbstantial ore tonnages C~~ 

northwest of the Bagdad orebody beneath the basalt Mesa 
in the area east of CDH 100 and north~ly from CDHs 108, 94 
and 95 and DDH 131. Should an ore extension be present it would be 
lim.ited to the north by the channelway of the previous ...... ~ mineralization erosion cycle which from in holes 100, 101 a~dq 

~ .JWtr,:!IIIe' cut deeply into primary mineralization,..as 
Copper Creek does south and west of the present orebody. 

~M!d~~g northwest toward the Giroux area 
from CDHs 80, 78,79, and 94 there will pro bl. extension 

ser.ondary 
low grade relatively thin~mineralization ~¥e~e~e 1 



can probably fie developed. From present information this 
mayor may not be of 

mjneralization w4~*-ee-e~-m&Pg4Re* value as an ore re serve. 

In the vicinity of CDH 115 and near the ~ortal of 

the Giroux Tunnel additional ~onnages of oxid;ized mineralization 

of fair grade may be expected. 

4. The results of DDH 129 drilled into the 

central part of the Biack Mesa breccia to a vertical depth of 

700' are not encouraging. his hole does not eliminate 

this structure as a possible source of high gtade primary 

copper ore However, that such ore in this structure 

within present li~its of drillin~ from surface is 

made much more doubtful by DDH 129~ 

Compared with ore reseyves at other low grade 

copper properties , the 14 million tons of 1.29% conar an 
and 

avera~e thickness of 126! W~~A 3 million tons of 0.82% 
the main Ba~dad orehody 

oxide copper overlying the sulphide is not an impressive total. 
t present are no 
here ee-Re~-eee good possibilities vhat this tonnage 

-t ' 
can be doubled, Whether or not, st$ com Ie 

·on, assuming they 

aTe~~~~~~~ ~ on 0 led to suit 
developed fl 1/ 

is a subject for detailed operating study. 

problem presented by Copper Creek and sudden 

fl ood waters, the mining of the ore reselrVe should present 

no spec ial problev1 s and might be done at a l GW cost. Hetiallur.o;y 

of the ore and transpor~ntion problems are more difficult of 

soluti on. At best on an 11 cent COpf8 r market the property 
) 

could not be expected to 

prof it. 

. - 1roduce a large 

Re spectfully submitted , 
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TRIP TG BAGDAD, ARIZONA AREA OCT. 18t19, 1952 WITH 
AIME GEOLOGICAL SECTION 

-. At Bagdad mine is produc ing about 3000-4000 
tons per day with grade probably varying from about 0.6% 
to 1.1% dependent on part of pit production comes from. 
Damm acro ss Copper Creek almost at 3500 ft. elevation and 
bench upOn which production is made is at 3130; one lower 
bench now serving as sump for water from behind Copper Creek 
dam. Rock termed quartz monzonite, primary mineralization 
chalcopyrite with some molybdenite, pyrite and quartz. 
New loan will make stripping back to Black Mesa rim possible, 
and make greater area of ore to west of Copper ereeek availabl~ 
Are stacking large amount of leachable waste to south and 
southeast of pit in arroyos tr·ibutary to Copper Creek. 
Colville (~o.) chief egnineer and in charge of trip 
arrangements, also Jones. Using Euclid and Dart trucks. 
Concentrates sent to Hillside about · 26 miles for $2.75 per 
ton. West side of pit in alluvium and starting to slide; 
pit slope on this side originally about 50-550

• Plant 
buildings prevent additional stripping to south on east s ide 
of Copper Creek but are probably near ore limits in any 
case. Visited Black kesa breccia pipe. 

At Old Dick Mine southwest of Bagdad, 1ense of 
strong mineralization i n schist, probab~y generally 
parali)'e1 to schistocity. No strong alteration in schist 

but sonsiderab1e mineralization works out in HW on 225 level. 
Oreshoot probably about 200 ft. long on U0per levels;, rake 
flatly to southwest. Dip steePistrike northeast. Mineram­
ization in oreshoot on 225 leve up to 20 ft. thick, probably 
local. Crosscut on 300 level has just cut ore zone and 
15 ft. of stroDg chalcoRyrite, pyrite, spah1erite mineral 
is exposed with more i~ace. Is very good showing, and indic­
ates strong mineral continu~ing with depth. On 225 level 
some rhyolite on east side, and though stated to be later . 
than schist, may be part of schist series. Grade of shipments 
last year 17-32% Zn, 2-4% Cu. Ore now being shipped to Deming. 

On Sunday visited Tungstona and Black Pearl tungsten 
mines northeast of Hillside Mine. Tungstona operates through 
tunnel from Boulder Creek. Is on persistent stringer zone, 
individual stringer s disconsinuous, which can be trac~d over 
2000 ft. Other les s persistent zones on west side. urade 
reported to be 0.2 - 0.35% WO~ and occurs chiefly as wolframit.e 
with some scheelite. Now drilling churn drill hole for 
ventilation near end of tunnel. Operated on money supplied 
by Bagdad interests. 



At Black Pearl property, owned by ~im Cazier and 
Ed Scholz, who hold lease and bond until 1959, definite vein 
structure from few inches to five feet wide, probably 
averages 3.0 ft. with white quartz, massive pgrite, light 
colored mica (muscovite ?), and wolframite. Some specularite, 
magnettte where veins echelon, and some irregular beryl. 
Walls are granite, and vein structure is persistent with 
small echelon offsets. Can be traced over 2000 ft., reported. 
Now se t ting up small jigging operation to handle fines from 
hand sorting of coarse wolframite mas sives which are later cleaned 
by magnetic separator. 

Cazier and Scholz also operate the Copper King 
zinc mine, now down, and shipped 2200 tons of 35% zinc at 
19.5 cent price last year and this year. Reported in schist 
and on same zone as Old Dick. 



. \ 

BAGDAD CHAHGES FROM UNDERGROmm 

TO 

ePEN PIT MINING 

Uost nining non of this state are somewhat familiar with the 
ore body at Bagdad therefore" I will not atter.1pt a lengthy dis-
cussion on the geophysics of this property. Briefly, the Bagdad 
ore body is a r.lOnzonite porphyry carryinG copper values fairly , 
evenly distributed fl"Ola the surface down through the prir.lary zone. 

The ore body is tabular and extends over several hundred 
acres. The oxidized zone averages about sixty feet in thickness 
and assays about 0.50;,b copper and under which is the chalcocite 
zone" or the zone of secondary enrichm.ent, which averages about 
one hundred feet in thickness and assays about 1.4% copper • . Under 

this zono lies the primm.'y zone and extends in play·es to a Imovm 
depth qf about ono hundl'ed and fifty feet and averages in grade 
about 0.60~b copper. 

The block c aving uothod of ext racting the ore from the 
chalcocite zone was installed several years a[jo when it was 
necessary to draw only ~'out 250 to 300 tons per day, ~lich was 
the capacity of the old uilling plant. 

Early in 1943 the now 2500 ton daily capacity concentrator 
was comple ted and put into production. Drawing oro from the 
developed ' stopes in suffic.ient tonnage to furnish the nill at 
capacity proved unsuccessful in more ways than one. First, draw-
ing the oro at an acc elorated rate caused a large amount of 

-
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dilution, thereby lowering the grade, and also caused funneling 

through the surface,. The surface material was very detrimontal 

to milling metallurgy. The developnent of these stopes was very 

costly per ton of oro extracted, and did not prove well adapted in 

our case from an economical standpoint. The grade of ore extracted 

was docreaaed, making it lllpossible to maintain a mill head of over 

nine-tenths of one percent copper. The cost of development, draw-

(' 

ing, trarming and hoisting this ore avera,sed 'I?1.05 per ton and vms 

only able to furnish the nill an average of 45,000 tons per nonth 

of less than one percent ore. It was a losing proposition. 

Other methods of extracting this ore were given careful con-

sideratibn. A co.roful survey was made of the possibility of 

mining this ore by the open pit-glory hole method. Several things 

entered into the pic turd, such as gett ing RFe pel"r.1iss'ion to change 

our netliod of mining; our ability to secure the necessary equip-

ment - shovels, ~rucks, bulldozers, etc.; and last, but not least, 

the finunces needed to mnlce the change~ov·er. 

The cheapest way out was to use the glory hole method and the 

present u~derground haulage systen, then later, when conditions 

perni tted. install n conveyor from the pit to the 1aill. This plan , 
was finally agreed upon and stripping wus begun in May 1~45, and 

two raises, which were to be used as ore passages for the ore tlined 

on the surface after the overburden was removed, were finished from 

the haulage level to the surface. 

By Decenber 1945, the Mill was running at full capacity, 

.1 
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seventy-five p~rcent of tile are coning from th~ open 'pit and the 

balance bein~ drawn from the rer,laining developed stopes. 

In July 1946, we conpleted the fourth raise to the surface, 

giving us four O1"e passages from the surface to the haulage levol. 

By August 1st., 1946, ninoty-sevon percent of all are furnished to 

the concentrating plant CM.le from the opon · pit. Total mining cost 

was cut considerably. Tonnage was increased to full mill capacity 

with an average grado of bettor than one percent copper for the 

first six months. bf this ~"car. 

Cost cOr.1parisons of mining by the block caving and the open 

pi t-glory hole r:J.ethods follow: -

For the year 1945 

}'or tho first 8 months, 1946 

Total Mining Cost $1.054 

Total rUning Cost 0.87 

By changing fror:l underground to open pit-glory hole mcthod, 

a saving of ~~0.184 per ton is effccted, und the r.1ill supplied at 

full capacity with ore averaging one percent copper. 

A greaten> savinG is to be made boe;inning about January, 1947, 

as we aru now installinG u large crusher in tho" pit and a 36" 

conveyor, 1000 ft. lon[;, fran the bottom of tho pit to the present 

crushing plunt~ This installation, when completed and in 

operation, will mnl:o a further savinG of ~~O.44 per ton of ore 

r.1ined as no further underground operation will be required. 



Tho following is an estimatod 'tota.l coot for stripping, 

mining and conveying oro to the oill after tho convoyor is in 

operation: 

Stripping or development ~0~2031 

Mining, shoveling & trucking .1668 

Prmary cI'ushlng &. conveying .0619 

Total cost por ton ore $0.4318 

October 25, 1946 

ERlII:ST R. DICKIE, General Manager 

BAGDAD COPPER CORPORATION 



Mr.Roland. B .~lohay 

CYjJ/J()S ' 
8(161)1}(J 

January 22 1944 
P.O.Box 1612 
Presoott,Arizona. 

1\ 'i1j,\<-v~ 

~.~1-:.J, 

Cananea Consolidated Copper Co., 
Cananea,Sonora,Mexioo. 

Dear Mr.MUlobay. 

As you might have heard,I resigned at 
Bagdad on the 1st of the yea.r-and. am at the preseIIb ti~ 
looking around :tor a new payroll to peroh on. . 

Knowing that you are quite active and 
are probably pretty well ao-quainted with conditions in 
Mexico, I thought I 'WOI.l1d write on the chanoe that you might 
be able to give me a lead or two that might be a bet. 

After all the long slow years at Bagdad 
I hated to have to pull the plug-but oonditions finally got 

so stio~ that there was little else to do. I had to sit on the 
job as manager and take the responsibility for the 'Whole operation. 
and I did not have the authority that had to go along with the 
job.The net result was that we were not dOing (to my 'W9.y of 
thinking) anywhere near as good a job as should have been done. 
At any rate after months ot trying to work it out1 ,I could see 
that it was no soap-so I sawed myself off. The Bagdad people 
have ·a bear by the tail-for with a 2~ million dollar debt plus 
a limited time on copper premiUlllS~o come anywhere near ooming out 
the operation has to be one where you are getting out the last drop. 
With three or tour oooks trying to stir the soup it just wont work. 

Hope this f'inds you and yours all in the pink. 
The Stills are all enjoying life-and taking on the usual cargo of 
meat and drink with regularity and. gusto.Two of' the boys· are in the 
se.rvioe-Bob in England as a mechanic in the Air Foroe-and Jaok will 
graduate as a Navigator at Ellington Fie14 ,Texas this coming 

month.Art is in his lasy year o:t High Sohool here in Prescott and 
is all hot to join the narines this coming summer. 

This epistle is just about to run oft the 
sheet-so will wind it up.With best regards,I am,as ever, 

Yours very trullf'~ .~. 



Mr. G.G.Thomas, 
Bagdad Copper Corpora~1ont 
Hillside, Arizona. 

Dear Mr. Thomas: 

Cananea, Sonora, Mex., 
Sept. 8, 1934. 

Mr. Perry has asked me to forward to you 
the maps and drill logs whioh he borrowed at the time of 
his visit at Bagdad. Under separate oover, therefore, I 
am sending the following : 

I 800 soale geologie map by Witt and Benediot 
lImO soale plan of the 3080 level 
1 100 soale surfaoe map showing looations of 

drill holes and olaims 
1 Book of ohurn drill logs. 

Our ohief ohemist, Mr. J.M.Smith, has supplied 
us with an outline of the method used in making assays for 
molybdenum here at Cananea. A oopy is enolosed for your 
information. Mr. Smith has informed us that this method is 
only suitable when the molybdenum is oontained in the ore as 
a sulphide. 

I am also enolosing ppints of the snapshots 
we took while there. The~ were not a oomplete suooess as 
you will readily apppeoiate. In spite of the laek Qf ~light 
at the time the piotures of the deer were taken, the prin­
cipal difficulty appears to have been our distanoe from 
the sub jeots. The piotures taken the next morning must, l..owQ."~ ·· 
~ 8& .. e,stand on their own merits. ' 

Perry and I wish again to express our 
appreolation for your many kindnesses to us while we were 
at Bagdad, and to send our ~arm regards to yourse ~nd 
family/and to Mr. Mueller. We would appreciate an aoknowledgment 
of the reoeipt of the above maps,eto. 

Yours very truly, 
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