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GEOLOGICAL AND GEOPHYSICAL INVESTIGATIONS 

OF 

THE COPPER vlORLD MINE 

STANDARD COPPER CORPORATION 

INTRODUCTION 

The Copper World Mine, locatcid in S25, T18N, R16w. 

Mohave County, Arizona, has been worked periodically for 
many years by various operators who mined copper and zinc 

ore from a section 'of the Copper World Vein approximately 

400' in length and 450' in vertical extent. The bulk of the 

ore was produced from a high grade ore shoot comprising the 
• 

southwest 2cio' of the vein. The boundaries of the old work-

ings indicate that the southwest limits of the ore shoot 

were quite definite and abrup~. Development work and some 

exploratory drilling on several levels failed to locate a 

poss,ible south~" est extension of the vein. 

The vein structu:-e i';'as explored northeast of the nain 

ore shoot by develop~e~t headings on several levels. but . 

the mineralization in it apparently became sporadic. less 

extensive, lowe~ graqe nnd eventually uneconomic. 

Geological and geo physical work was done on the property 
to evaluate additi on~l ore possibi lities during June and 

July, 1966. The ~eoloeical work consisted of surface 

reconnaissance a nd u~de~ground detailed examination and 

mapping. El ec t r o.::'1agnet: c and sel f potenti ~l survey s i';ere 

made over the knc'.:! :'1 'Xl~t and th e projected extensions of 
the vein. 

A Prospectlne Permi t was a pplied for on the NW~ of 

S t t S p t ' ~ ,.. '" 1 n >T R 16' / a e ~ c .L on ) '_ , __ ()!\ , V • and two claims, CW 1 and 

C~ 2. were ~ c=ete1 in ~h c SW~ of S25, T18N. R16w to protec~ 

the projectcG sou~h'.';e st extension of the vein for a c.is :'3.!1ce 
, .. ~ of approXiMately ltJ~, r) feet (S0C Figure 1 ) . 
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Figure 1. Clai::-.s and ?!'os pecti~-: i~ PE!'!!l l t Arca of star.d.c.~::" 
Copper Co r~ ~ ~ati0n . 325 a~d 36, TI8N . R: G~. 
Mohave Cou~~y . Ar ~ zQna . 
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GEOLOGY 

The Copper ~'; orld }line area 1 s underlain by Precamb-
o rian gneisses thnt have a general trend of N30 E and an 

attitude of 85°NW ( see Figure 2). The Copper World Vein 

occurs at and al ong the contact of two slightly different 

types of gneiss. The footwall gneiss, on the southeast 

side of the vein. is fine-gralned\ biotitic, siliceous 

and charac teri sti cally blocky or flaggy. The hanging ~'Tall 

gneiss, on the northwest side of the vein, is medium-grained 

to coarse-grained. also blotitic and siliceous, but not 

noticeably blocky. The hanDi ng w~ll gneiss in the vicinity 

of the ~ain. high grade, ore shoot has been hydrothermally 

altered and is colored reddish-brown to pink. Irregular, 

tabular masses of pegma tite have been introduced into the 

gneisses and a~e generally concordant with the gneissocity 

but locally th ey exhibit c r oss-cutting relationships. 

Numerous faults, s lips a nd shears parallel and transect 

the ~neissocity of the country rock. 

The C o ppe~ 'IJorl d 'Iein occurs in a complex, thrust. 

fault zone that has a n overall strike of about N450E and a 

vertical dip. I n de~ail . the fault zone pinches to less 
:r;-

than 1 inch a nd swells to mere than 10' wide, splits. 
comes together again and changes direction and attitude 

over relatively r.:hort dlste.pces. The hanging wall is 
marked by a pers:sten~ band of sheared, biotite schist 

that varies frc~ less than 1 inch to more t han 2' wide. 

Biotite schist can also occur elsewhe~e within the f ault 

zone. A band of silicificat ion. several inches Wide. 

commonly marks the footwall of the fault zone at the 

gneiss contact. Irregu1 8.r . tabulc.r, ma sses of ant:10-

rhylllte. from a few inches to more tha n 6' wide. occu~ 

within the faul: zorie . genera:ly adjac ~nt to and i n t ~e 

biotite schist. 

The ore ~ineraI3 . crialco pyrite and sphalerite, occur 

!"lainly in ma ssive concentratl ons up to 6' wide along ::~1~ 
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footwall and disseminated throughout the anthophyllite. 

Small amounts of sulphides occur also in narrow. dis
continuous. streaks within the biotite schist and in 

narrow veins along some of the minor, steeply-dipping, 

faults and shears that split off from the main fault zone 
or cut acroSs it. Flat faults are common and. in places. 
they have provided channelways for mineralizing solutions 

to migrate out into the gneiss anq replace some of it with 

small. flat. lenses and seams of chalcopyrite and/or" 
sphalerite. 

The ore deposits have some characteristics of both 

replacement-type and vein-type controlled primarily by ·a 

fault zone. Although the fault zone is essentially 

vertical. it dips locally up to 800 either northwest or 

southeast. These changes in dip seem to have played a 

major role in localizing the ore shoots. especially in the 

northeast part of the mine. Here. the ore appears to be 

localized for the most part. along the vertical and north

west··dipping segments of the "fault zone. With thrust 

movement along the fault. the hanging wall moved up 

relative to the footwall thereby causing the southeast 

dipping segments to be tight. bearing surfaces and the 

vertical and northwest dipping segmentsdilatant areas 

in and through which mineralizing solutions could migrate 
and deposit ore. The mechanism 1s illustrated in Figure 3. 
The horizontal component of movement along the fault, 

although apparently much smaller than the vertical 

component, seems to have exerted a similar but less obvious 

influence in localizi ng the ore shoots. With right han~ 
movement. i.e. hanging wall northeast relative to the 

footwall. the more northerly-striking segments became 

bearing surfaces and the more easterly-striking segments 
were opened up and minerali zed. The rake of the ore 

shoots, in the northeast part of the mine. is estinated to 

be approximately 700 northeast. 
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Southeast d1pp1ng segment, bearing 
surface, tight and barren 

Northwest dipp1ng segment, dl1atant 
area, widest ore shoots 

Vertical dipping segment, d11atant 
area, narrow ore shoots 

Barren 

Ore 

Figure 3. Illustrat lo n of ore shoot for~~tlo~ and con~~o: 
by vertica l thrust move~ent along fault zor.~ . 
Similar T.echar.lsm possibly controls ore s~c~~s 
in horizontal plane. 
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The locus of mineralization appears ~o have been a 

relatively s mall. complicated. fold that plunges steeply 

northea st. Avail a ble a ssays and the location of the old 

mine workings between surface and the 600 level indicate 

that the richest and ~ost extensive ore, probably massive 

sulphides, "laS in and immediately adjacent to the fold. 

The glory hole on surfa ce is in the fold (see Figure 2) as 

is the high grade ore section on the 600 level (see Figure 

4). Northeast and a way· fro m the locus of mineralization, 

the copper and z i n c values of the vein diminish until 

finally they a lmost completely disappear at about the 

northeast end line of the Copper World Claim on the 500 

level. 

Neither the fault zone nor any vein material has 

been found yet southwest of the fold. Complex faulting, 

evideht at the a pparent end of the high gra de ore section, 

has undoubtedly displaced t he vein, but there is no obviou s 

g eological r eason why t he vein should not continue to the 

souU'lwest. 

GEOPHYSICS 

Electr omagn e tic and self potential surveys were made 

on the property i n an effort to tra ce the Copper World 

Vein beyond its preseti~ known limits. A grid consist i ng 

of a 1700-foot base lir.e and 18 cross line s was esta~lish~d 

for survey control.. Th e base lin e extended from the elor:J" 

hole, on the main are secti on of the vein. southwes~ 740 ' 

to the southwes t . enc c ~nter ma rk e r end northeast to a 

point '200' bey ) ~d t h e no~theas~ e nd line of the Copp e r 

World Claim. 

EM Survey 

Prel iminary re sistivi ty te s ts on the 500 l evel 

i n~ icated tha~ at leas t part of the Co;per ~0 rld Vein ~a~ 

electri cal c c:·:':. 1r:'J~ t~· 8. nc.. is :J. conducto r . El ectro~.a0~~ c·t~ : 

or EM surv eys detec t con~uctors ~ithln t h ~ earth ~y 
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measuring properties of the secondary field they produce 

when energized by a primary field. The Turam method, which 

' measures both phase angle shift and intenslty ratio, gives 

better resolution and depth penetration than most other 

EM methods, and ''-las used for the survey. 

Readings lJlere taken at a total of 178 stations 
spaced 50' apart on 14 cross lines along 1000' of the base 

line. Readings that gave questio~able results were checked 

for validity. Curves plotted from the phase angle shift 

and intensity ratio values as calculated from the readings 

are shown on Flgure 5. 
The survey lines on Figure 5 are used as datum lines 

for the curves add, by convention, the intensity ratio and 

the positive phase angle shift increases above the datum. 

A high intensity ratio coincident with a nesative phase 

angle shift constitutes an anomaly. The shape of the 

curves between 1.5N and 0.5S on line 1.5E is considered 

to be characteristic of ~r. ano~aly over a strong vertical 

condbctor. The peaks of the curves are quite symmetrical 

and occur alnost directly over the actual surface locatlo~ 

of the vein on this line. Asymetrlcal curves indicate a 

dipping conductor. 

In as much as the Copper World Vein is a conductor, 

and that pipe and rail on the various underground levels 

are also conductors, ~~omalles are to be expected on the 

lines that cross the known part of the vein. The ano~al le s 

on lines 2E and 3E are br oad and not very characteristic 

where the vein is knovm to exi st. 'fhi s !!lay be due to 

the fact that the groun~ wire for the prl=ary field was 

laid out to work south~est from the glory hole and tha~ 

these line s are somewhat beyond the northeast li~lts of 

the working area . 

Th~ I nst i~dioct ions of the vain on surfac e occur~ 

by overburd.en . E O~'lC':C: !' , thp ::::.: sur-Jcy re s'..:l ts ind:c 9. :::: 

that a co nd'-.l c tor. "A " . ",,' ilion (' ''' uld be the e::tenslon c~ ::-.c 
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~ineralized Copper World Vein, or, just a wet fault or 

shear zone, does continue to the southwest. The anomalies 

on lines 0.5~, 1~ a~d 2W locate a strong conductor betwee~ 

45' and 15' 80utheast of and almost parallel to the base 

line. Between lines 2W and JW, the co~ductor appears to be 

offset about 110' to the northwest. Definite, but weaker. 

anomalies trace the conductor through lines 3W, J.}V1 and 5W 
between 120' and 160' nor-:-:~~west of the base line. A 

questionable anL~aly on line 6w and a weak anomaly on 

line 7W about JOO' northwest of the base line may indicate 

that the conductor is again offset about 150' to the north

west, between 1. ines Jov and 6\'1. The small anpl i tudes 0 f the 

curves of the anomalies at about IN on lines 6w and 7W could 

mean that the conductor 1s dying out or that it is at a 

depth approachin5 the li~its of detec ti on with TUram 

eqUipment. 

A secorlG. conductor "D", located about 200' southeast 

of conductor ".t.." , is indicated by anomalies on lines J\·r, 

4W, 8.", 6'IJ and 7v!. This conC:l.tc tor does :not appear to e:·:te!'::: 

along its projected strike through any of the lines north

east of JW, thus, it ~ay be a branch of the stronger 

conductor "A". 

If either conductor "A" or "B" proves to be an ore

bearing structure, ad'dl tional geophysical surveys should ~e 

made s~utheast and southwest of the Copper World Claim. 
SP Survey 

Oxidizing sulphide bodies generate a natural ~otential 

and thus they can be detectcG. by self potential or SP 

surveys. Copper minerals in the upper part of the Cop;er 

Horl d Vein arc undersoin.s o:·:ida'::i on as evlc:.e:;.ced 'by tr.e 

presence of abundant seca~dary copper m~nerals, especially 

in the vlcltilty o f the glory tole. 

The SP survey was ~~de over the known part ani aIo!': ~ 

the prOjected str ~ke of the vei n far ~istnnces of 70S' 

southwest ane. lO GO' r:02'':heo.2'c o f th e glo:!':,' hole. S? re3..c,:' :..:;: 

were taken at a tota: of 206 statio~s, sp8ced 25' a:..c ~, . 
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apart, on 15 cross lines. The curves plotted from the 

readings are shown on Figure 5. 
The survey lines on Figure 5 are used as datum lines 

ahd. by convention, posi tive values 'in mlilivol ts are 

plotted above the datum line and negative values below. 

Positive values are normal while nesative values in excess 

of _20 0 mv are considered to be anomalous. 

Anomalies were obtained only on thr~e lines, 0, 0.S5E 
and 1E, in the vlcinity of the s lory hole. The location 

of the vein is known for approximately 500' northeast of 

the glory hole and some oxidized copper minerals are evident 

along it. However, the vein apparent'y does not contain 

enough sulphides in the zone of oxidation to produce an 

SP anomaly. The lack of SP anomalies on the lines southwest 

of the glory hole indicate that there are no appreciable 

concentrations of oxidizins copper minerals at the bedrock 

surface immediately below the overburden. If the Copper 

World Vein does continue to the southwest, any wide ore 

shoots containing abundant copper minerals are probably at 

depth. 

HINING AND EXPLOHATION GUIDES 

The Copper World Vein has certain mineralogical and 

structural features that can be used as tentative guldes 

in mining and exploration if they are recognized. 

Mineralogical Guides 

1. Bioti t e - fine- s rain ed to coarse-grained; bro ... m to 

light brown; intensely sh eared; generally occurs as a 

band of s chist on th e hnng ing wall but can occur elsewhe~e 

\~ithin the fault zonc; distinEuishable from the norQal, 

fine-grained, black, b i o tite in the host gneisses by : ~ 8 

l ighter c olor and c reater widths. 

2. Ant ho p hyllite - larc e, l anella~, radiating 

crystals; b ray to bro"mish-gra y; occurs in. irregtllar, 

tabular masses only within the vein; generally adjacer.t t~ 
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the hanging wall biotlte schist but can occur elsewhere 

in the fault zone; contains disseminated chalcopyrite and 

sphalerite and makes lo~ grade ore. 

3. Silicification - fine-grained to cherty quartz; 

gray to "Thi te; ·cornr.1only occurs in a narrow band at the 

gneiss contact on the footwall. 

4. Massive sulphides - high grade concentrations of 

chalcopyrite and sphalerite generally occur on the foot

,-:all of the faul t zone. 

5. Wallrock alteration the hanging wall gnei~s in 

the vicinity of the high grade are shoot associated with 

the fold has an overall reddish-broNn to pink color. 

6. SphaleYite - s mall s tructures that contain 

sphalerite and split off from the main fault zone may 

lead back to the main str~cture so~e distance ahead. 

7. Chalcopyrite - a mobile mineral easily moved into 

s~all fractures and openings under pressure~ not consld~red 

to be too s:gnificant a s a possible ore lead unless 

associated with sphalerite . 

Structural Guld8~ 

1. Vertical - are appe~rs to be located on the ve~tical 

northvlest dippinG seglJents of the faul t zone; southeast 

dipping segment s are [eneral ly tight and unmineralized; 

turn Taise~ into hanging wall if ore pinches out; keep 

raises on the footwall ~lde of the fault zone. 

2. Horizontal - ore appears to be located on the 

more easterly s~riking segments of the fault zone; the 

more northerly striking sev~ents are g~nerally tight an~ 

unmineralizedj turn to the left if are pinches out; keep 

headings on the foot~all side of the fault zone. 

J. Ra~e - the raKe of are shoots in the northe~8t 

section of the mine 13 believed to be about 700 NE tu~ 

locally it may be steeper or flatter; the rake of the _~4_ 

are shoot appe~rs to be st~e ~e~, approxi~ate:y 

Figure 6). 
The character and disposition of the mineraliza::c~ ~~ 
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the Copper World Vein will become better known as mining 

progresses and the validity of these tentative guides in 

mining and exploration will be either confirmed or disproved. 

ADDITIONP~ ORE POSSIBILITIES 

Possibilities for additional ore exist northeast and 

southwest of and at depth below the present mine workings 

(see Figure 6). If these possibilities can be proven to be 

actualities by development work and drilling. the ore 

reserves will be substantially increased (see Table 1) and 

the life of the mine greatly prolonged under present 

economic conditions. 

Northeast Possibilities 

The 'possible ore most readily available above the 500 

level is exposed in a section about 180' long on the 500 

level at the extreme northeast end of the Copper World 

Claim. The ore shoot is believed to rake at about 700 NE 

and ~ontinue upwards to surface where it crops out in the 

vicinity of a small adit. The ore shoot could be offset 

by faulting or folding about 150' above the 500 level, as 

the main ore shoot to the southwest appears to be. The 

average grade of the ore as indicated by assays from the 

500 level is about 1.5% Cu. and 1.5% Zn. and these values 

are considered representative. Assuming an average width 

of 4' and a tonnage factor of 10, the ore shoot could 

contain approximately 72 tons per vertical foot. Above 

the 500 level, Blocks A and A-1 could contain 11.800 
and 12.200 tons of infe rr'ed ore respectively. 

The o re shoot below the 500 level contain s an ad~l

tional 9,000 tons of inferred ore down to h900' elevation 

in Block A-2. If the ore shoot does exist and has the 

anticipated grade and continuity through Bl ocks A, A- : a~~ 

A-2, it can be expe c ted t o continue downward and provl~e 

an additional 21,000 tons of projected ore in Block A-; 
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Table 1. P088ible additional ore reserves. 

Block Tons Cates:o!X, 

A 11,800 Inferred 

A-l 12,200 Inferred 

A-2 9,000 Inferred ' 

A-J 21.600 Projected 

B 10,000 Inferred 

B-1 20,000 Projected 

B-2 20,000 Projected 
C 5,500 Inferred 

Southwest 
extension ? 

Note: 

Total 110,100 

Inferred ore - exposed or sampled on one 
side, assumed to continue for reasonable 
distances beyond either side of exposure . 

Projected ore - not exposed. believed to 
be the continuation of inferred ore based 
on geological information. 
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between 4900' and 4600' elevation. 

The ore shoot mined in the most northeasterly existing " 

stope on the 500 level should rake about 70oNE, continue 

downward at least to the 600 level, and contain approximately 

5,500 tons of inferred ore in Block C. 

Depth Possibilities 
The main, high grade, ore shoot at the southwest end 

of the vein has been mined and opened up by underground 

workings for a ~ertical distance of 550 feet. The ore 
shoot, as ' exposed on the 600 level and cut by drill holes 

about 35' above the level, appears to be just as wide, 

extensive and high grade as it was on the upper levels. 

It is believed that the ore shoot rakes about BOoNE and 
either tonnage continues to' depth without much change in 

per vertical foot or total metal content. 

Cu:Zn ratios from surface down to the 600 

A comparison of 

level indicates 

that the zinc content is possibly increasing (see Table 2) 
and this trend can be expected to continue with depth . . . 

Table 2. Change of ore tenor in main ore shoot 
with depth. 

Level Total ~ Cu+Zn Ratio ~Cu:~Zn 

Surface 10 9:1 due probably to 
to 100 secondary enricr.-

ment 
200 25 1:4 

250 15 1:3 

500 15 1:4 

600 20 1:5 

The ore shoot appears to be about 200' long and, ~~~r. 

an assumed average width of 4' and a tonnage factcr of 2 , 

it would contain 100 tons per vertical foot. Bel ow the 

600 level, the ore shoot could contain 10,000 tons of 

inferred ore to 4800' elevation in Bloc~ B, 20,000 tons of 
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projected ore between 4300' and 4600' elevation 1n 

Block B-1 and 20,000 tons of projected ore between 4600' 

and 4400' elevation in Block B-2. 

Southwest Possibilities 
Geological mapping on surface and the 600 level 

indicates that the main, high grade, section of the veln is 

controlled by a complicated fold and apparently terminated 

by complex faulting. Exactly what has happened to the 

veln and where its extension could be located is not readily 

apparent. However, the results of the EM survey and study 

of the vein on the 600 level provide several leads that 

warrant further investigation. 
The EM survey located two conductors beneath the 

overburden southwest of the glory hole (see Figure 2). 

Either of these conduc tors could be the mineralized south

west extension of the Copper World Vein. 

A pod, or enlargement, of high grade ore is the appa~ent 

end of the main ore shoot on the 600 level. However, a 

tighf and rather insi gnifica nt structure that contains 

some chalcopyrite a nd sphal erite continues across the bac~ 

and leaves the drift in t he northwest wall about 15' so~th 

west of the ·pod (see Figure 4). Another small, mineral i zed 

structure also leaves the northwest wall of the drift 

about 20' northeast of the pod. Either of these structu~e s 

may be the lead to the southwest extension or the vein. 
Drill hole A4 from the 500 level intersected 6' of ore J5' 

above and JO' due west of the pod. This intersection does 

not line up with the upward projection of the main ore 

shoot and therefore it could be on the sou t hwest extens io~ 

of the vein. 

These leads must be explored for, if the southwest 

extension of the vein is located, it is possible that ve~' 

SUbstantial ore r eser ve s could be pro ven and an entirely 

new section of the mine developed. 
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EXPLORATION 

A knowledge of grade, tonnage. character and locatio~ 

of proven ore reserves is fundamental to the efficiency of 

any m1ning and milling operation whether it be large or 
small. This information can only be obtained by explora

tion \,Tork which should be carried out well in advance of 

actual mining to permit mine planning. level development 

and stope preparation. Diamond drilling 1s the fastest 
and most economical method of exploring for and proving 

ore reserves and should be utilized fully. Crosscutting, 

drifting and raisi~~ are often necessary to explore areas 

that cannot be tested effectively by diamond drilling. 

Although slower and more costly, well-planned exploration 

openings yield more information concerning the ore and 

provide access to it for subsequent mining operations. 

Both diamond drilling and underground exploration headings 

are require~ to investigate the various possibilities for 

addifional ore at the Copper Horld Mine. 

The ore shoot exposed in the northeast end of the 

500 level drift can be investi gated by exploration headir.gs 

(see Figure 6). A vertical raise on the southwest side of 

the ore shoot between the 500 level to the 350 level stouli 

be in ore all the way and provide a working opening to ~~~e 

most of Block A. The upper part of Block A can be explorec 
by continuing the 350 level drift about 200' northeast. 

Block A-l can be investigated by · a raise from the most 

northeasterly box hole on the 350 level to surface. 

Slock A-2 and Block· C of the next ore shoot to the sout~

west can be explored by extending the 600 level cri ft 5.::':"":' ': 

440' northeast. The downward extensions of these ore 

shoots can be explored and mined from deeper leve~ s tha t 

may be established. 

Ore ·possibilities below the 600 level can ~e teste~ 

best by diamond drilling froo surface ane the 500 and 6c~ 
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levels. Holes to probe the vein at appropriate intervals 

below the 600 level ar~ listed in Table 3. The anticipated 

vein intersections In these holes are shown on Figures 4 

and 6. 
Four surface and eight underground drill holes are 

necessary to explore for the possible southwest extension 
of the Copper World Vein. The surface holes to test the 
EM conductors and the holes from ~he 500 and 600 levels to 

check the underground leads are listed in Table 3 and 

shown on Figures 2, 4 and 6. If the southwest extension of 
the vein is located and found to be mineralized in any of 
these holes, addi tional drilling l'1ill be necessary to 

determine the extent, tonnage and grade of the ore. 

The total cost of the foregoing exploration wor~ 

which could increase the ore reserves by 110.100 tons or 

more, will be approximately $137.760. Included in this 

amount is the cost of 11.040 feet of diamond drilling at 

$9.00 per foot and the cost of 960 feet of underground 

deve10pment at $40.00 per foot. The exploration work can 

be done in phases as required to meet the demands of t~e 

presently scheduled rate of production. Or. it can be 

expedited and the overall potential of the mine deternined 

within a relatively short period of time. The possible 

advantages of the latter course of action. which might 

prove the feasibilIty of mlll expansion and increased 

production, deserves careful consideration under present 

economic conditions. 



- _. -- .. • ••• _ . _ _ ;: . -.. _ ..... --=--. .. ..... -_ -:- : ':'.; ..:..::... . ':-~::..--:-:<o;!. ~ ... . :.~~ •. -:....,."':.! . " _ •• - __ ;_ .'_~~' _ ...... :'::: ... : _"..:" -=:-"::::;'..:. ";-:-~.......:. . • !..::.~ 

. . 

Table J. Exploratory dlamond drill holes. 

Collar Anticipated Total 
Section Hole Location Bear. Q1J2 Il'ltel'sec~ion Length Remarks 

Northeast s-6 Sur.5050'el. S480E _45° 640' ,4600' e1. 750 ' Block A-3. Collar 
Ore Shoot 2207N,2533E elevation estimated 

r'~ al n Ore 6-4 600 level N020E _270 225' ,4798' el. 280' Block B 
Shoot 1 J29N. 2550E 

6-5 600 level N28°W _42° 150' ./-1-798' el . 215' Block B 
1J29N,2550E 

6-6 600 l evel N640W _40° 160' .4798'el. 220' Block B 
1 329N .2 550E 

5-1 500 level s66°E _42° 490'.4700'e1. 590 ' Block B-1 I 

167 5N .2262E t-' 
co 

5-2 500 i evel S500E _45° 46o'.lj.700'el. 570' Block B-1 I 

167 5N .2262E 
. 

5- 3 500 level SJ30E _45° 460' ,4700' el. 570' Block B-1 
1675N,2262E 

5-5 500 level s66°E -53
0 600' ,4550' e1. 730' Block B-2 

1675N • 2262E 
c 6 
-' 500 level S500E _56° 570' ,4550' e1. 720' Block B-2 

1675N,2262E 

5-7 SOO level S33°E _56° 570' ,4550 ' el • 720' Block B-2 
167 5N .2262E 

:: .. S ~;U J' . 5012'el. S510E _46° 940' • 4 J 50 ' e1 . 1070' Block B-2 
1 ') /" ON , 20738 

; j ,') I t Un, ' ' .: t. : ' -1. ,Sur . 5)11-5' el. NJ7°W _l~ 5° ? ')5'. 5265'el. 400' Condo "A". Elev. est. 
v~ xL'\n : ;l ril l 1 • /! S'N , ~ • lOS Survey grid 

1 I)() ~) N • 2 J7 0r; Nine grid 

... ,. 
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Table J. Exploratory diamond drill holes (cont'd) 

Collar Anticipated Total 
Section Hole Location Bear. Dip Intersection . Length Remarks . 

Southt>lest S-2 Sur.5450'el. SJ70E -4 So 515' ,508S' el. 650' Condo liB". Elev. est. 
Extension It • 00 W • 2 . 80 N Survey grid 
(cont'd) 124SN.1880E Mine grid 

~ 
S-J Sur .5480'el. SJ70E _45° L~70·' .5145' el . 600' Cor..d~ "A". Elev. est. 

4.00W.J.70N Survey grid a , 1 J9 5N • 176 SE 1Une grid .j 

~ s-4 Sur.5460'el. SJ70E _45° 51S' .5090' el. 67S' Condo tlB". Elev. est. ~ 
• 6 . SQ1,o/ .4. 20N Survey grid 

12:0N ,1595E Mine grid 

S-9 500 1 evel NJ5°W 0° 100' .502S'el. 150' 
12J7N.2262E 1 

I--' 

5-10 500 level SJSoE 0° 100' .5025'el. 200' 'D 
I 

12171: • 2262E 

6-1 600 1 evel N1 5°W +4 So 65' ,4940 leI. 125' 
IJIBN,2J77E 

6-2 60 0 1 evel N150W 0° 45' .4900 leI. 90' 
IJ18N,2J77E 

6-J 600 level NlSo\v - 4So 65'~4860'el. 125' 
IJ18N,2J77E 

6-7 600 level N8JoW _28° 21S' ,4798 leI. 270' 
IJ29N,2S50E 

S- I~ 500 level S17°E _lt2° 49 0 I ,4700' el • 590' 
1 £)'7 SN t 2262B 

~~ -I~ 500 1 evel S17°E 
1 t) 7 )N , 2 262 g 

-SJo 600' ,4550' el • 730' 

'f'o tn.l 11,040' 
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SUMMARY AND CONCLUSIONS 

The ore deposits of the Copper World Mine have vein

type and replacement-type characteristics and are localized 

in and controlled by an essentially vertical thrust fault 

that is concordant with the gneissocity of the Precambrian 

host rock. 

Differential vertical and horizontal movement has 

opened up the vertical and southwest dipping and the more 

easterly striking segments of the fault which localize 

the ore shoots. The ore shoots are believed to rake between 

700 and 800 northeast. 

The main economic minerals are chalcopyrite and 

sphalerite which have been deposited in massive and dis

seminated concentrRtions from mineralizing solutions 

introduced along a steeply-plunging fold. The nassive 

sulphides occur along the footwall of the fault and the 

disseminated sulphideE' occur in irregular, tabular ~asses 

of the gangue mineral anthophyllite within the fault zone. 

Biotite is a prevalent gan~ue mineral and occurs in a 

band of schist alone the hanging wall of the fault zone. 

Certain mineralogical and structural features of the 

ore deposits can be used as tentative guides in mining 

and exploration. 

The fault zone. and the mineralized material 1n 1t, 1s 
apparently terminated by complex faulting at the so~thwest 

end of the fold. Er1 survey results indicate that t'l10 

conductors. either of which could be the continuation of 

the vein. extends beneath the overburden southwest of the 

presently knOKn ore ~l~lts. Negative SP survey res~lts in 

this a~ea indicate that if the conductor is the contln~atlon 

of the vein. any high grade concentrations of copper 

minerals within it are not oxidizing at surface but are 

probably at depth. 

Possibilities for additional ore exist northeast an~ 

s 
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southwest of. and at depth below. the present m1ne 

workings. Diamond drilling and underground development 

work to explore these possibilities will cost approximately 

$1)7.760. In excess of 110.100 tons of additional ore 

could be located by this exploration work. 

RECOMHENDATIONS 

In order to explore the varlous possibilities for 

add1tional ore at the Copper World M1ne. the proposed 

diamond drilling and underground development work should 

be done. 

The company should consider the possible advantages of 

increased production to capitalize on the current econo~ic 

donditions and decide whether or not the exploration work 

should be exped i ted to evaluate relatively quickly the 

overall pot ential of the mine. 

Although t he mine is small. the geology is not simple 

and a competent mine geologi st should be employed to do t~e 

work connected with explorat i on drilling and development. 

production. and general mine engineering. 
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INTRODUCTION: 

GEOLOGIC EVALUATI ON 
OF 

THE COPPER WORLD MINE 

'.' 

The Copper World mine was visited on May 7, 1970. Dia~ond 

drill hole CW-3 (Boyles Bros.) cut 25 feet of good copper 

mineralization directly below the 7th level stope. Hole OW-I 

was barren .and hole CW-2 was lost about 20 feet short of the 

target area.~ 

Current operations include pulling of broken ~~terial 

from the 6th level stope and stoping in the 7th level stope. 

GEOLOGY: 

The massive sulfide mineralization in the Copper World 

mine is similar .in appearance to the Antler mine ore; however, 

the primary gangue mineral is pyrite, ·not pyrrhotite. The 

ore-bearing structures dip steeply (80 - 90 degrees) and have 

a general appearance more consistent with a true fissure vein. 

The walls are composed of granitic gneisses and quartz-biotite 

schists., Wall rock alteration varies from place to place in ' 

the mine. The 6th level stope was characterized by an envel o?e 

of soft green chlorite which resulted in excessive dilution 

· of the ore. The 7th level stope does not have any appreciable 

'chlorite. 

A small ore body has been drilled between the 5th a~d 

6th levels. This area is on the hanging wall side of t he 



fault which cuts through the raise at the northeast end of the 

6th level main stope. Rough estimates of about 3,100 tons 

are indicated in this area. 

DIAMOND DRILLING: 

Two of three planned holes were completed. Hole ~1-2 

· twisted off a bit and some rods in the hole and had to be 

abandoned. Hole CW-l cut the ore-bearing structure about 

135 feet below the 7th level track,directly below the bottom 

of the 7th level winze. No mineral was cut in this hole. 

Hole CW-3 cut 25 feet of 4% Copper and 3.2% Zinc. Actual 

values will be higher since the sampler did not sample the 

core between 185-190 feet and between 201-204 feet. This core 

contained visible chalcopyrite and instructions have been 

given to sample these zones. The 25 foot zone (only 17 feet 

sampled) represents a true vein width of approximately 15 

feet. This ore extends from 45 to 65 feet .vertical1y below 

the 7th level track about 40 feet northeast of the center of . 
. . 

) 
the 7th level winze (see enclosed sketch). Hole CW-2,which 

was lost, was designed to test the area below the 6th level 

stope to determine if the mineralization extended downwar d. 

This area remains untested. 

CONCLUSIONS AND RECOMMENDATIONS: 

1. At the present time, ten men are employed at the 

Copper World, producing about 3 tons per man shift. This 

-2-
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crew should be cut to a maximum of five men if any money is to 

be made from this project. 

2. The material being pulled from the 6th level stope 

appears to be waste. Samples should be taken before this is 

·shipped from the mine. The ore from the 7th level stope 

appears to be high grade; however, the mixed ores are,giving 

an average mill head which suggests that the 7th level ore is 

being badly diluted by this material from the 6th level stope. 

3. Since the underground physical facilities are extremely 

awkward, i.e., ore must be dumped on the sill of the 7th level, 

slushed into a small bucket, hoist~d to the 6th level, dumped 

into a bin, pulled from the bin into I ton cars, trammed to the 

main shaft, hoisted in the car to the 5th level and tramu~d 

out the tunnel to the surface bin where it is 'crushed prior to 

. trucking to the mill. A good hard look should be taken to 

determine if. the value of the anticipated ore can justify t hese 

heavy costs. 

4. The royalty arrangement with the University of Arizona 

is based on an 80% mill recovery which must produce a 24% 

copper concentrate. Actual grade for the month of April, 1970 

was 21.8% copper from a 62.56% copper recovery. Since we ~st 

pay $1,000 a month royalty, we must produce at least $10,000 

-3-

. • ' · -0",",:-- ' -"'.': ~- •.. - - . __ ._. _ _ .-. ___ .-



~ - .' 

per month net smelter to cover the minimum royalty. 

A detailed engineering study should be made to establish 

minimum tonnages and grades necessary to make the Copper vlorld 

economic. 

5. If feasibility studies indicate the advisability of 

additional expenditures at the Copper World, additional 

drilling should be done to determine if enough ore exists below 

the 7th level to justify sinking the mai~ shaft from the 6th 

level to the 8th level, (100 feet below the 7th level). 

6 . . A more detailed sampl~ng program should be followed 

to closely evaluate the material currently being shipped to 

the mill. 

AGB :pjd . 

Enclosure 

-4-

Very truly yours, 

Allan G. ' Bird 
Manager of Exploration 
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July 12, 1974 

Mr. Steve E. Tima 
Tima Oil & Mining Company, Inc. 
2242 E. Lincoln Dr. 
Phoenix, Arizona 85016 

Dear Mr. Tima: 

Enclosed are the laboratory analyses of samples taken of your 
Copper World Mine, Mohave County, Arizona, during my recent 
visit. 

Sincerely yours, 

" ) ,I n 
'~j( i .-k~'~,,", 
H. S.JJacobson 
Senior \9~ologist 

HSJ:s 

Enclosures 

300 Park Avenue. New York. N. Y. 10022 • (2121 751-3200 



, " : .... .t;LOS ROCHIN 

• RI"CI:;T£Ar.t. AS 5 AYllit 

~ RIZON" REG . NO . 7126 . 
LOCATION: Arizona 

500 Lu. M16 AJ 

HECTOR C, ROCHIN SR. 
FOUNOtCR 

R£GIST[. R 'O A S SAY(R 

ARIZONA REG. NO. 4073 

1<o~~ift A4d-4Cf tJl/i~e, 1~, 
p, 0, BOX 1323 PHONE (AC 602) 364·8092 

DOUGLAS, ARIZONA - 85607 

ASSA YERS & METALLUHGICAL CHEMISTS 

CERTIFICATE OF ASSAY 

HECTOR A, ROCHIN JR . 
M I NING rNctN,rFJ .NO 

LAND SUAV(YO" 

ARIZONA RtG . NO. 2473 

Same Vlestern Exploration Office Drawer 1217 Douglas, Arizon'a 85607 

Attn: H. Jacobson 
GOLD I SILVER 
ozs. ozs, 

COPFER LEAD ZINC 
c;;, % % 

0 0 13 2.88 
0.45 .0.67 

1 4.4 19.39 1 

--------------------------T------r--
CARLOS ROCHIN 

MANAGER 

RliGIST[REO ASSAYE." 

ARIZONA REG. NO. 7126 

LOCATION: Copper World Mine 
Ar i zona 
T18R 16Sec25 
Quad 176 

HECTOR C, ROCHIN SR. 
FOUNDER 

REGISTERED A$SAYER 

ARIZONA REG. No. 4073 

P. O. BOX 1323 PHONE (AC 602) 364·8092 

DOUGLAS, ARIZONA - 85607 

ASSAYERS & METALLURGICAL CHEMISTS 

CERTIFICATE OF ASSAY , 

500 Lll. M16 AJ 

" i M16 s· 
,. M17 J 

.. __ __ J 
HECTOR A. ROCHIN JR. 

MINING £NGIN(~R '-"'0 

LAND SURV£YGJI 

ARIZONA REG. NO. 2473 

Name ,'[estern Exploration Office Drawer 1217 Douglc..s, Arizona 85607 
. 

; GOLD SILVER COPPER LEAD ZINC 

I Attn: H. Jacobson ozs. ozs. % % % 

-- .-l1t286 13469 Tr 3.00 0~55 2.98 1 5 AJ 1";< n,~ ~ Ii 
34287 13470 Tr 0.40 0.41 21.03 : 5 BJ 1 v'l'" "'T 

7 I 
I I I , 

I · i 

I I ! - I 

i I 

I 
I -"~ ,. I 
! n~\~ - -· ..... ~rJ<j , 

" C.<';~\;I l:"}'-" . 
I l (J~;" 7J'2 ";~~~. ' • I 

I I _ I f9r!?t0s 7 '1'" ; --
I ! 1 ''Z!7'V Ii r j 

: '~g1) I l 

I ! . j 
. ,4~ - <; ,.7 · · I .~ 

I I : ~~~~4' i 

i I I 
I i -I . I · 

RE~IARKS: DATE: 

June 29, 1974 I 
CHARGES: 

8 .. 2.1 .• 0Q ... _ .. _ ___ _ 



.. 
6-24-74 

GEOCHEMICAL ANALYSIS . 
Data Received 6-18-74 .•... -...•.................. _ ........ _ .. _-_ ... - Location ... ~.9.p..P.~.r. ... WQr.J..g ... t1.i.O.~ .. ..J.1.6_Ar.i.z.A .. _._. ____ . 

Em. Spec. .~ ......... _ .......... _ .. _......... X·Ray ... _ .. _ ...... ___ ...•. _._._ Chem. ..................................• - .. . HSJ Geologist ................................... _ ...... _ ......... _ .. _._. _____ _ 

Pulp SAMPLE NUMBER Mo . Pb Zn Cu Ag Au 
,No. T. R. S. IDENT. P.P.M. P.P.M. P.P.M. P.P.M. OZrrON OZ/TON 

3311 18-16-25 14J X X 

/ / 110Y 530/ / / / / 
d 

3312 15 X X 

/ / 4409/ 953Y / / / / 

3313 16 X X 

/ / 2.2Y 282Y / / / ' / 

/ / / / I / / ' / / 

/ / / / /' / / / 

/ / / / ' / / / / 

/ / / / / / / ~ / 

. 

___ I / / / / " /1 / / / -_ .. _-------

1 'l'rn)' 07./1\)\\ ::: J,I.~~H 1'I'M: l~::; ~ Em. Spcctrogrnph X = X·Ray A -:- Atomic Absorption C = Colorometrlc o = Other 
V:4 ~:; V .. I'~' ml'Oll1t S "-~ Sll'onll ?It = Mcdlum F = Faint ND = Not Detected 

--_ .. .. __ ._-.. -..... - ... .. .. _--_ ...... .. .. _--... . ~ ... - _ ..... _ .... ..... " .•. _ .... - ..... ~ ...... ....... . -................ _ .... 



-......... 6-26-74 

GEOCHEMICAL ANALYSIS 
6-18-74 Date Recelved ............................ _ ....... _ .......... _ .. - Location f.<?J?p..~.r. ... ~.?r..!.~ ... ~.i .. ~~ . .J..?.§.J. .. _t::!..L~: .. __ .__ .-

6-25-74 Em. Spec. ... _._. __ .. _ ...... _......... X-Ray ............... _ •. _ ....... _ •. _. Chem. ...................................... .. Geologist H S J . ........................................................ _ .. _ .. _ .•....... _-_ .. _-
Pulp SAMPLE NUMBER Mo Pb Zo Cu Ag Au 
·No. T. R. S. IDENT. P.P.M. P.P.M. P.P.M. P.P.M. OZ/TON OZ/TON 

I 
3303 18-16-25 16J X X : 

/ / 60/ 50/ / / / / 
3304 3C X X 

/ / 350/ 540/ / / / / 

3305 4 X X 

/ / 857Y 2.~ L / / / 

3306 56 X X 

/ / 590/ 590/ /' / / / 

3307 7 X X 

/ / 190/ 14V / / / / 

3308 8 X X I 

I 

~ / 115/ 1.6Y L / / / 

3309 10 X X I 

/ / 107Y 754y' / / / ) 
~ 

3310 13 X X 

/ / 1.1Y 3.~ / / / L 
1 Troy O~ rl'on = 3·\.:.13 1'1'1\1 : E8 :.= Em. Spectrograph X = X·Rny A = AtomIc Absorption C = Colorometrlc o = Other 

VR = VI'I'Y Slrll/lU S = Slrong M = MedIum F = FaInt ND = Not Detected 

_ ____ .. _ .. __ ---.... _ --... -.,. . ~ . ..,--" ... I,.~.'Q .. ' _." ..... ----... --.--.--~ .. - .. • .. - - -· .. _- - . -
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PETROGRAPHIC ·ANAL YSIS 

Date ... _~_/_lJ.)7.!f-....... Sample Location ... _l8.~_L~::.~£:~r; .............. ~ .. Q .. .J.'l.6."J.A~ .... . 

Submitted by: ......... J;lQ.~.Sn1 ................. Petrographer .......... .t..~!;h. ...................... . 

Probable 
Original 
Mode 

Present 
Mode Notes 

% ~ % -frc.;,-,,-J r~ ...... ~.~!~ ••• y.J_'~~~_:i :'.~;.L,,_.d ... ).t,""::f_~~~ ... . 
% . '2 % p ~ bp! ik. ........ ~_ ............................................................. . 
% ~w·.Ji k ~+M .... ; .. V 3 %c/ .. .." "7.c i $ ,:.;.. .Jp-['!"~.:-2.:rr~~~.!':~ ......................... -.... -... --. __ 
% r tJ % J i of -::" J ~ --............. r ... -...................... -.......... -..... _ ....... ___ . 

+r,% ;> ; I~~ \ .liz- % c /.., (':J 5,;j) /1 a.. ....•.•. ~,,~~ •.. f.ll~~f5_ ... ~ ... ~l:':1~!.~_J}).-.. -.--
tr. % fA ... \:g. 'j<- 1'1--% of'" i 'J ~~ {(~_~~.?L .... _ ........ _ ............. __ ._ .. _._ ........ ___ ... _. __ 
-fy-. % ~b y;~ %. . ....... _ ................... _ ........................ _ ...... _ ..... _. ___ _ 

Rock.Name _ ........ :!.~·~p_~1~ ... ):::~"J.t.k .......... Original Rock ............. __ ... _._ ........... __ . __ 

AI tera tion : ':'~""~fP-~ .... !.~~~~"Is: !-:':~ .1. ....... ~t,1J. ..... M.d<:':!YJ.~p-b,;~f'4. .-....................• --

. .. -_ .......... _ .... - ............ -- .... -_ .. .. .............. --- - .................. -_ ............ -_ .... .......... -_ ..... -_ .... - ..... .. ........ .... -_ .. --_ .. ---- --_ .......................... - .... -- ................... _ ........ ---; -- ----------

- .. - ..... -- ... -_ ....... _-- ....... - .. ------ ............. ------ ----------_ .. _---------- ... --_ ...... ----- -----_ ....... _---_ .. - --------------_ ...... _-- .............. __ .... - ------.-.... ..: ----~ - -. 
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PETrlOGRAPHIC AtJALYSIS 

Date ------~l-l~_}.J.~----.--- Sample Location _____ J_~ _ _:J~_:~_?::__._~,Dr _____________ .~._~ .. __ J.?_~. __ AG.. 
Submitted by: _____ . __ r~w~ ___________ .. ______ Petrographer ---.---?.~-~~-----------~--------- _____ ~ 

Probable 
Original 
Mode 

% 
% 
% 
% 
% 
% 

";'.%7-ir~ 

Present 
Mode 
sv% ? ./~.J" 
J~%"";~::JC.1~ 
C%~t"~:L.... 
7 %f.~~~~ 
..3 % f/~/~c.l-..

% 
% 

Notes 

Rock Name ___ }t!:{~ _____ ..st;_f:. .. /s::?:. _____ . ______ " _______ .___ Original Rock -. ___ ~ ___________________________ . ___ _ 

AI tera tion : __ ---fn. .!?_~._--:_~_~-.bf:: ____ j~_f!:!: !tt~_L. __ r~.J~_~_d f..L~-~- ----.c('1F..~.~:i; .. tl!;~J)-------______ . 

. .. -- ....... -_ ............. -_ .... -_ ...................... -_ ........... -- ':' -- --_ .. .. ............... -- ............... - ............. _ .... _ ....... --_ .... - .... -_ ...... -_ ..... ----_ .. --- -- ....... ---_ ................................... -_ .... - .. -- - .. ---
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ANALYSIS 

, , 
. ,' " " '; ' . ' .. : ~ .'~ . .... ~ .. . ~ .• ~. -';',' , :-.: .... .. . ~:.: . ... .. .. ! _: ":,, . . : . .,._ 6 '~~' 

Date ----"-j.L1.J1.'f-., .. ~ ... ~- Sample' Lo~ati'on~j.(l(~_:~'_ .'. __ ._l~~l~.::~£-:Hg: .... ___ . ____ ~ ___ '-~~'----~-----.:' 
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Probable'" 
Original i 
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.. % -,,' 
t;.%~II.t-;~ 

-Ir- %4b'':
' -In % ~I'r~ 
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. ~." ],-", . .." , ,~ -..... 
Present 

.: ' 

" ... 
• .a. 0' 

. Rock Name --.--j~#~.-~-1~~----~--------·-···"·- Original Rock -'---~~--:--------:------~-~-~-~---~, ' 
' AI ' ... ,' ' 'L 'k. " 'L " , I : I; ' ( ," t " ;'" " '\ ';, .>i;·: ' 

teration: _:':_:. ___ ~~J ~ ~ :-_~---.-,..H!~.m'tf:~.M5M.- .. --.. -... -S7~-&~·~~AJ:t.!:-J-~------~:~--_ . 

................. _--------_ .. ................ _-_ .... _--_ ....... -----_ ...... __ ...... --_ ...... -_._---_ ........ _---_ ............ _ ...... -: .................. - .......... - .......... _-_ .... _- ....... - .. -----_ ................. _ ........... _ .. __ .. - .. 
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THE"UN 'IVERSITY OF ARIZONA 
. .. .,'-of#,'. ", ' :' !" " ." 

T U C SON, .A R I Z 0 N.A 85721 
. "'f ' • 

ARIZONA BUREAU OF MINES 

, . 
" 

J , 

r . , 
TOI . Dean Forrester' 

. , 

Froml Fred L. Stubbs 

'. ' j ,4~~ ... , ., ... ~ ' ; ,\.' . . , 
~ \ 

. \ 

. , 

'. ~ 

t · '" 

.I . , 

Subjectl Inspection of Bobcat Mluing PropertY-$by Keith and Stubbs-• . 
on July 11, 1967. . -' . .,. 

. . 
" " 

IDL=i~' ~ __ ~ __ ------~--~'~G~~~':'~: ~~~--~~'---
" . ', .. ~ : 

• , I • : . 

, . 

Standard Copper has c0m?letcd the expansion of tba mill to 
ted 150 ton-par-day capacity. 

This eXp3noion involved the addition of 1 
11 rod mil\,. (about 

. 4-J I x 6 1), eight eddit10nnl copper flotati~~::..: and ' four aaditionnl 
¥inc flotation cella. Thone colla ~Qre 

Hr. Stuart R. ~plan \148 pres 
tho cODt of the expansion ~a8 about 

. to Mr. Slrgo'a deoign. 

our inspection and he said 
plua labor. . 

',-

The mill was shut do~ for rc,air to the rod mill ~on we arrived 
in the mo~1ng. but wns 0 orating gain by midafternoon. No operating . 
data nre available yet on tile enl recd mill; however, the condition of 
tha froth looked rmal wh~ cft the proparty in the late afternoon. 

were 
the .atart-up. 

, . 

to be o~coBBively notty, 88 if the pulp density 
probably changed .as the mill settled dova from 

SeasoIlltl electdcal stomB ht.vo caused llun:.6rOUS pom~l" failuroB that 
have reduced mill production. . 

Wstor is' currently in aC?le supply nnd a fairly substantial t&iling 
dam has been constructed scroGS the draw balotl the camp. I.t is antic1· 
pated that Gome water will be recovered from the ~am ares. 

A reported 1300 tons of brok(m ore bas been etoekpHcd on the.. dW19 
during the mill e~pans1on. 

ReBpactfully Gub:n!tted,' • 
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