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GEOLOGICAL AND GEQOPHYSICAL INVESTIGATIONS
oF
THE COPPER WORLD MINE

STANDARD COPPER CORPORATION

INTRODUCTION

The Copper World Mine, locateéd in S25, T18N, R16W,
lMohave County, Arizona, has been worked periodically for
many years by various operators who mined copper and zinc
ore from & section of the Copper World Vein approximately
L00' in length and 450' in vertical extent. The bulk of the
ore was produced from a high grade ore shoot comprising the
southwest 200' of the vein. The boundafaes of the old work-
ings indicate that the southwest limits of the ore shoot
were quite definite and abrupt. Development work and some

~exploratory drilling on several levels failed to locaﬁe a

possible southwest extension of the vein.

The vein structure was explored northeast of the mein
ore shoot by development headings on several ievels, but.
the mineralization in it apparently became sporadic, less

extensive, lower grade and eventually uneconomic,

Geological and geophysical work was done on the property
to evaluate additional ore possibilities during June and
July, 1966. The geological work consisted of surface
reconnalssance and underground detailed examination and
mapping. Electromagnetic and self potential surveys were
mede over the known part and the projected extensions of
the vein.

A Prospecting Permit was applled for on the NW% of
State Section 36, T18N, R16W, and two claims, CW 1 and
CW 2, were located in the SW: of S25, T18N, R16W to protect
the projected southwest extension of the vein for a distance

of approximately 4000 feet (see Figure 1).
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Figure 1. Claims and Prospecting Permit Area of Standard

Copper Corporation, S25 and 36, TL18N, RL6W,
Mohave County, Arizona.
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GEOCLOGY

The Copper World Mine area is underlain by Precamb-
rian gneisses that have a general trend of NBOOE and an
attitude of 850Nw (see Figure 2). The Copper World Vein
occurs at and along the contact of two slightly different
types of gneiss. The footwall gnelss, on the southeast-
side of the vein, 1s fine-grained, biotitic, siliceous
and characteristically blocky or flaggy. The hanging wall
gneiss, on the northwest side of the vein, is medium-grained
to coarse-grained, also biotitlc and siliceous, but not

noticeably blocky. The hanging wall gneiss in the vicinity

" of the main, high grade, ore shoot has been hydrothermally

altered and is colored reddish-brown to pink. Irregular,
tabular masses of pegmatite have been introduced into the
gnelsses and are generally concordant with the gnelssocity
but locally they exhibit cross-cutting relationships.
Numerous faults, slips and shears parallel and transect
the gneissocity of the country rock.

The Copper World Vein occurs in a complex, thrust,
fault zone that has an overall strike of about N&SOE and a
vertical dip. In detail, the fault zone pinches to less
than 1 inch and swells to more than 10' wide, splits,
comes together again and changes direction and attitude
over relatively short distences. The hanging wall ig

. marked by e persistent band of sheared, biotite schisut

that varies from less than 1 inch to more than 2' wide,
Biotite schist can also occur elsewhere wilithin the fault
zone, A band of silicification, several inches wide,
commonly marks the footwall of the fault zone at the
gneiss contact, Irregular, tabular, masses of antho-
rhyllite, from a few inches to more than 6' wide, occur
within the fault zone, generally adjacent to and in the
biotite schist.

The ore minerals, chalcopyrite and sphalerite, occur

mainly in massive concentrations up to 6' wide along the
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footwall and disseminated throughout the anthophyllite,

Small amounts of sulphides occur also in narrow, dis-
- continuous, streaks within the bilotite 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 and replace some of it with
small, flat, lenses and seams of chalcopyrite and/or

spnalerite. ,
The ore deposits have some characteristics of both

replacement-type and vein-type controlled primarily by a
favlt zone. Although the fault zone is essentially
vertical, it dips locally up to 80° either northwest or
southeast., These changes in dip seem to have played a

% major role in localizing the ore shoots, especially in the

ﬁ : 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 fauvult 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
' verticél and northwest dipping segments dilatant areas
in and through which mineralizing solutions could migrate
and deposit ore. The mechanism i1s illustrated in Figure 3.
! . fhe horizontal component of movement alcong the fault, '
although apparently much smaller than the vertical
'component, seems to have exerted a similar but less obvious
Influence in localizing the ore shoots. With right hand
movement, 1l.e. hanging wall northeast relative to the
footwall, the more northerly-striking segments became
bearing surfaces and the more easterly-striking segments
were opened uvup and mineralized. The rake of the ore
shoots, in the northeast part of the mine, is est.mated to

be approximately 70O northeast.
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Southeast dipplng segment, bearing
surface, tlght and barren

. Northwest dibping segment, dilatant
area, wldest ore shoots

N
1 : l Vertical dipping segment, dillatant
| area, narrow ore shoots
N &
'Barren e
Ore
1

Figure 3, Illustration of ore shoot formation and control
by vertical thrust movement along fault zone.
Similar mechanism possibly controls ore shoots
in horizontal plane.
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The locus of mineralization appears to have been a

relatively small, complicated, fold that plunges steeply
_northeast. Avallable assays and the location of the old

mine workings between surface and the 600 level indicate
that the richest and most extensive ore, probably massive
sulphides, was in and immediately adjacent to the fold.
The glory hole on surface is in the fold (see Figure 2) as
is the high grade ore section on the 600 level (see Figure
L), Northeast and away from the iocus of mineralization,
the copper and zinc values of the vein diminish until
finally they almost completely disappear at about the

" ynortheast end line of the Copper World Claim on the 500

level,
Neither the fault zone nor any vein material heas

been found yet southwest of the fold. Complex faulting,

evident at the apparent end of the high grade ore section,
has undoubtedly displaced the vein, but there 1s no obvious
geological reason why the vein should not continue to the

southwest.
GEOPHYSICS

Electromagnetic and self potentlal surveys were made
on the property in an effort to trace the Copper World

Vein beyond its present known limits. A grid consisting

of a 1700-foot base line and 18 cross lines was established
for survey control. The base line extended from the glory-
hole, on the main ore section of the vein, southwest 740!
to the southwest.,end center marker and northeast to a
point 200' beyond the northeast end line of the Copper
World Claim. '
EM Survey

Preliminary resistivity tests on the 500 level
indicated that at least part of the Copper World Veln has
electrical continuity and is a conductor. Electromagnetlic

or EM surveys detect conductors within the earth by
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. LEGEND

£ Ore vein exposed

fnel Ore vein projected

—— Mineralized fault, attitude
s Alteratlon, red

"?; = Existing drill hole from 500 level,
vein intersection
f§~?h-Proposed'drill hole from 500 level,
LA anticipated veln intersection

7;73— Proposed drill hole from 600 level,
i anticipated vein intersection

Mep of 600 level.
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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 intensity ratio, gives

better resolution and depth penetration than most other
EM methods, and was used for the survey.

Readings were teken at a total of 178 stations
spaced 50' apart on 14 cross lines along 1000' of the base
line. Readings that gave questlonable results were checked

for validity. Curves plotted from the phase angle shift

" and intensity ratio values as calculated from the readings

are shown on Figure 5. ‘

The survey lines on Figure 5 are used as datum lines
for the curves aad, by convention, the intensity ratio and
the positive phase angle shift increases above the datum.
A high intensity ratio coincident with a negative 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 an anomaly over a strong vertical
condiictor. The peaks of the curves are quite symmetrical

‘and occur almost directly over the actual surface location

of the vein on this line., Asymetrical curves indlicate 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, enomalies are to be expected on the
lines that cross the known part of the vein. The ancmalies
on lines 2E and 3E are broad and not-very characteristic
where the vein is known to exist. This may be due to
the fact that the ground wire for the primary fleld was
laid out to work southwest from the glory hole and that
theée lines are somewhat beyond the northeast limits of
the working area.

The last indications of the vein on surface occurs
between lines 0 and 0.5W. The area beyond thls 1s covered
by overburden. However, the EM survey results indicate

that a conductor, "A", which could be the extension of the
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minerallzed Copper World Veln, or, Just a wet fault or
shear zone, does continue to the souvthwest. The anomazlies

. on lines 0.54W, 1W and 2W locate a strong conductor between

45t and 15' southeast of and almost parallel to the bhase
line. Between lines 2W and 3W, the conductor appears to be
offset about 110' to the northwest. Definite, but weaker,
anomelies trace the conductor through lines 3W, LW and 5W
between 120' and 160' northwest of the base line. A

guestionable ancnaly on line 6W and a weak anomaly on

~ line 7W about 300' northwest of the base line may indicate

that the conductor is again offset about 150' to the north-
west, between lines 50 and 6W. The small amplitudes of the
curves of the anomalies at about 3N on lines 6W and 7W couvld
mean that the conductor is dying out or that it is at a

depth approaching the limits of detection with Turam
equipment.

A second conduvuctor "B", located about 200' southeast
of conductor "A" , is indicated by anomalies on lines 3W,

i, S0, 6W and 7W. This conductor does not appear to extend
along 1ts projected strike through any of the lines north-
east of 3W, thus, it may be a branch of the strongexr
conductor MAM, _

If either conductor "A'" or "B" proves to be an ore-
bearing structure, additional geophysical surveys should be
made southeast and southwest of the Copper World Claim,
SP_Survey | |

- Oxidizing sulphide bodies generate a natural.potential
and thus they can be detected bj self potential or SP
surveys. Copper minerals in the upper part of the Copper
World Vein are undergoing oxidation as evidenced by the
presence of abundant secondary copper minerals, especlally
in the vicinlity of the glory hole,.

The SP survey was made over the known part and along
the projected strike of the vein for distances of 700!
southwest and 1000' northeast of the glory hole. 8P readings
were taken at a total of 206 stations, spaced 25' and 50!
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apart, on 15 cross lines., The curves plotted from the
ézé s readings are shown on Figure 5.

The survey lines on Figure 5 are used as datum lines
and, by convention, positive values in millivolts are
plotted abvove the datum line and negative values below,
Positive values are normal while negative values in excess
of -20° mv are considered to be anomalous,

Anomalies were obtained only on three lines, 0, 0.55F
and 1E, in the vicinity of the glory hole. The location
of the veln is known for aprroximately 500' northeast of
the glory hole and some dxidized copper minerals are evident
along it. However, the vein apparently 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 oxidizing copper minerals at the bedrock
surface immediately below the overburden., If the Copper
World Vein does continue to the souvuthwest, any wide ore

shoots containing abundant copper minerals are probably at
depth.

MINING AND EXPLORATION GUIbES

i

The Copper World Vein has certain mineralogical and

structural features that can be used as tentative guides
Aot _in mining and exploration if they are recognized.
Mineralogical Guides

3 1. Bilotite - fine-grained to coarse-~-grained; brown to
light brown; intensely sheared; generally occurs as a
band of schist on the hanging wall but can occur elsewhere
8o within the fault zone; distinguishable from the normal,
i fine-grained, black, biotite in the host gneisses by its
lighter color and greater widths.

2. Anthophyllite - large, lamellar, radiatiag
o crystals; gray to brownish-gray; occurs in irregular,
Q:?f tabular masses only within the vein; generally adjacent to
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the hanging wall blotite schist but can occur elsewhere
in the fault zone; contains disseminated chalcopyrite and

. sphalerite and makes low grade ore.

3. Silicification - fine-grained te cherty quartz;
gray to wnite; commonly occurs in a narrow band at the
gneiss contact on the footwall.

L, Massive sulphides - high grade concentrations of
chelcopyrite and sphalerite generally occur on the foot-

- wall of the fault zone,

B ‘Wallrock alteration - the hanging wall gneiss in
the vicinity of the high grade ore shoot associlated with
the fold has an overall reddish-brown to pink color.

6. Sphalerite -~ small structures that contain
sphalerite and split off from the main fault zone may
lead back to the main structure some distance ahead.

7. Chalcopyrite - a mobile mineral easily moved into
small fractures and openings under pregsure; not considered
to be too significant as a possible ore lead unless

assocliated with sphalerite.

‘Structural Guides

1., Vertical - ore appears to be located on the vertical
northwest dipping segments of the faull zone; southeast
dipping segments are generally tight and unmineralized;
turn raises into hanging wall if ore pinches out; keep
raises on the footwall side of the fault zone,

2., Horizontal - ore appears to be located on the

more easterly stiriking segments of the fault zone: the
more northerly striking segments.are generally tight and
unnineralized; turn to the left 1f ore pinches out; keep
headings on the footwall side of the fault zone,
_ 3. Rake - the rake of ore shoots in the northeast
section of the mine 1s belleved to be about ?OONE but
locally 1t may be steeper or flatter; the rake of the main
ore shoot appears to be steeper, approximately 80°NE (see
Figure 6).

The character and disposition of the mineralization in
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the Copper World Veln will become better known as mining
progresses and the validity of these tentative guides in

“mining and exploration will be either confirmed or disproved.

ADDITIONAL 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 wlll 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 avallable 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 1s bellieved to rake at about ?OONE

and Eontinue 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 1inferred ore respectively.

The ore shoot below the 500 level contains an addi-
tional 9,000 tons of inferred ore down to 4900! elevation
in Block A-2., If the ore shoot does exist and has the
anticipated grade and continuity through Blocks A, A-1 and
A-2, 1t can be expected to continue downward and provide
an additional 21,000 tons cof projected ore in Block A-3
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L. = Table 1, Possible additlional ore reserves,

j

f Block Tons Category
: A : 11,800 | Inferred
i A-1 12,200 Inferred
, A-2 9,000 Inferred
| A-3 21,600 . Projected
i - B 10,000 . Inferred
; B-1 20,000 - Projected
. B-2 Fol . -20,000 : Projected
3 d g el W TR A B el Inferred
f - Southwest : '

i extension ' ‘7

Total 110,100

it v ©  Note: Inferred ore - exposed or sampled on one
i e ‘ T side, assumed to continue for reasonable
4 distances beyond either side of exposure,

Projected ore - not exposed, believed to
be the continuation of inferred ore bhased
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'70°NE, 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 veln has been mined. and opened up by underground
workings for a vertical 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 rekes about 80°NE and
continues to: depth without much change ih either tonnage
per vertical foot or total metal content. A comparison of
Cu:Zn ratios from surface dowm to the 600 level indicates
that the zinc content is possibly increasing (see Table 2)
end “this trend can be ‘expected to continue with depth;

L] )
.

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

Level Total % Cu+Zn Ratio ZCu:%Zn

Surface’ 10 - 9:1 due probably to

to 100 ' ~ . secondary enrich-
; ment

200 25 1:4

250 - 9 1:3

500 .15 1:4

600 20 1:5

The ore shoot appears to be about 200' long and, with
an assumed average width of 4' and a tonnage factor of 8,
1t would contain 100 tons per vertical foot. Below the
600 level, the ore shoot could contain 10,000 tons of
inferred ore to 4800' elevation in Block B, 20,000 tons of

e AN N 1 PR B RN R S B
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projected ore between 4800' and 4600' elevation in
Block B-1 and 20,000 tons of projected ore between L4600

"and L4400' elevation in Block B-2,

Southwest Possibilities
Geologlcal mepping on surface and the 600 level

indlicates that the main, high grade, section of the vein is
controlled by a complicated fold and apparently terminated
by complex faulting. Exactly what has happened to the

veln and where 1lts 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 leazds that
warrant further investigation.

The EM survey located two conductors beneath the
overburden southwest of the glory hole (see Figure 2).
Either of these conductors could be the mineralized south-
west extension of the Copper World Vein.

A pod, or enlargement, of high grade ore ls the apparent
end of the main ore shoot on the 600 level. However, a

Atighf end rather insignificant structure that contains

some chalcopyrite and sphalerite continues across theAback
and leaves the drift in the northwest wall about 15' south-
west of the pod (see Figure 4). Another small, mineralized
structure also leaves the norfhwest wall of the drift

about 20' northeast of the pod., Either of these structures
may be the lead to the southwest extension of the vein.
Drill hole A4 from the 500 level intersected 6' of ore 35¢
ebove and 30' 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 southwest extension
of the vein.

These leads must be explored for, if the southwest
extension of the vein 1s located, it is possible that very
substantial ore reserves could be proven and an entirely
new section of the mine developed.
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EYXPLORATION

A knowledge of grade, tonnage, character and location
of proven ore reserves 1ls fundamental to the efficiency of
any mining and milling operation whether it be large or
small. Thls information can only be obtained by explora-
tlon work which should be carried out well in advance of
actual mining to permit mine planning, level development
and stope preparation. Diamond drilling 1is the:fastest

~and most economical method of exploring for and proving

ore reserves and should be utilized fully. Crosscutting,
drifting and raising are often necessary to explore areas
that cannot be tested effectively by dieamond drilling.
'Although slower and more costly, well-planned exploration
openings yleld more information concerning the ore and
provide access to it for subsequent mining operations.
Both diamond drilling and underground exploration headings
are required: to investigate the various possibilities for
edditional ore at the Copper World Mine.

The ore shoot exposed in the northeast end of the
500 level drift can be investigated by exploration headings
(see Figure 6). A vertical raise on the southwest side of
the ore shoot between the 500 level to the 350 level should
be in ore all the way and provide a working opening to mine
most of Block A. The upper part of Block A can be explored

by continuing the 350 level drift about 200' northeast.

Block A-1 can be investigated by -a ralse from the most
northeasterly box hole on the 350 level to surface. | .
Block A-2 and Block C of the next ore shoot to the south-
west can be explored by extending the 600 level drift about
44Ot northeast. The downward extensions of these ore
shoots can be explored and mined from deeper levels that
may be established. '

Ore possibilities below the 600 level can be tested
best by diamond drilling from surface and the 500 and 600
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levels. Holes to probe the veln at appropriate intervals
Yy - below the 600 level are listed in Table 3. The anticipated

=
Iy

- vein intersections in these holes are shouwn on Figures
and 6,

Four surface and eight underground drill holes are
i necessary to explore for the possible southwest extenslion
b ' of the Copper World Vein, The surface holes to test the
k EM conductors and the holes from the 500 and 600 levels to
. check the underground leads are listed in Table 3 and
,l? * shown on Figures 2, 4 and 6. If the southwest extension of
" the veln is located and found tolbe mineralized in any of
ﬁ% these holes, additional drilling will be necessary to
?5 determine the extent, tonnage and grade of the;oren
| The total cost of the foregoing exploration work,
o which cculd 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
development at $40,00 per foot, The exploration work can

: i be done in phases as required to meet the demands of the

E ; ‘ presently scheduled rate of production. Or, it can be

: . gi expedited and the overall potentisl of the mine determined
l within a relatively short period of time, The possible

I_ advantages of the latter course of action, which might

45 prove the feasiblility of mill expansion and increased
!

t

i

S kesta ARG

ﬁ‘ -~ production, deserves careful conslderation under present

P! economic conditions,

W, AT




s o

e I

PIIZ suiy
PIa8 LoAaang

HOLEZ *NSOOT
SO0T 2MsHy" T

uoIsueqxy

489 TASTY CuVu . TPUOD  100%  TT®.G925°.652 S MLEN "TR.GHEGTIng  T-S  3SemMy3nog
: . FELOZ *NOHET
¢-d HO0TEd 4040T  "T2.,05€h°.046 9%~ HLJTISS "19,2T05°4ns  §-§
| : o 2922 NG LIT
¢-€ NO0Td 4024 "T®.056%'.045 - (95 HLEES TereT 005 4-§
I i | , 2922 NG L9T
g=d R20Td 4024 "TR.05G4°.045 95- H,05S T84T 005 9-§
. #2922 ‘NG L9T
¢-€ MP0TE 40EL TTPL059Hi009 LS5 HL99S Toa@T 005  §-¢
| . B29ZZ NG L9T
T-€ Y0018  ,045  “T9,004%°:09% Sh~ HLEES ToART 005 €-§
, | _ 2922 ‘NS L9T
T-€ H{20Td 4045  "TP40044"109% St~ H 058 12481 005  2-G
. | . 2922 ‘NS L9T
T-€ 00T 4065  "T2.004%°:06%r 2H~ H 99S Te4A8T 00§ 1-S
_ H0552 ‘N6ZET
€ M00T& 4022  "T2486LN'109T  0h~ M hIN 2481 009 9-9
| | J0552 N6ZET
€ MOOTE  ,5T2 ~"T2i86AH‘40ST 2h- M 92N T84T 009  5-9
| . q0552 N62ET , 100ug
€ A20TE 4082  "T8.864%*i522 ,lz- HLZON TeART 009 H-9  °I0 uiBy
Po3BW LSS UOT3BAS TS _ AEES 2 * NLOZZ 200Ug =Jap
TBTTOD "E-V ¥O0Td 4054  "T9:009%':04%9 St~ & 84S T2.0505°4ns  9-§ 3seauzaoy
SYJBUSY yisusg ,:oﬂpoowhmsz dig ‘*‘JIesg uoTa2eO07 9T0H ucia08g
’ IBTIOD

Te30l  pesedioljuy

“saToy IITIp puoweIp Liojexordxy € oIqel

S G A i e v

TR e



e

S o

~19~-

10H0°TT Te107,
HZ92Z NG L9T
3084 TTRL055H1 1009 LS5 H LTS TesdT 005 8-S
| qZ92ZZ NG LIT
1065 “T®,004%°.06fr  Zh- EHLLTS TeA9T 006 4§
‘ | : HOSSZ “N6eET
1042 "TR.86LR.STE 82— M E8N TS42T 009 479
, | | HLLEZNGTET
1521 "T2.0987L159 St MSTIN o80T 009  £-9
‘ e n FLLEZNGTET
106 "T2.006%°.5t 0 | MGSTIN ToA2T 009 2-9
: . | - BLLEZNQTET
1621 TTOLONEH 1S9 ShE M SN TeA9T 009 19
o . © o H292ZNLEZT
1002 "T®.5205°.00T L0  HSES 18481 005 0T-§
| F29zez ‘NLEZT
105T  "T9:5205°.00T 0  MGSEN Te42T 005 6-§
PTIZ QUTY - © ES6ST'NOTZT
PII8 Loaang NOZ “#°M0S "9
389 TASTE "uHa TPUOD 4549 "TR.0606°iSTS St HLLES TTR.09%5Tans #-S
PTIB BUTY _ FSQLTNS6ET
PTI8 Loaang : NOZ €100 4
389 CASTHE "uVu IPUOD 4009 CTRSHTS 104N Shm HGLAES TTe.0gnhTans  €-8
PTIZ SUTY F08BT NSH2T (P3uo0)
v1a8 Laaang NO8°Z ‘MO0 % uoisusjxy
389 CASTE “ugu TPUOD 4059  TB.5805 (SIS Shm HGLES “TR.064STang  Z-S  3semyijnog
Sjaeusy ygduag SoﬂpommhmpwH d1g ‘Jaesg U0T4BO07] 810y UcT108g
Te10% pejedrotjuy IeTT0D
sTqET

(P,3u00) saToy IITIp puowslp Lxojeroldxy ‘€

TR AN > v AT

yTErTEm



20

SUMMARY AND CONCLUSIONS

The ore deposits of the Copper World lMine 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 Frecambrian
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
70O end 80° northeast. ’

The main economic minerals are chalcopyrite and
sphalerite which have been deposited in massive and dis-
séminated concentrations from mineralizing solutions
introduced along a steeply-plunging fold. The massive
sulphides occur along the footwall of the fault and the
disseminated sulphides occur in irregular, tabular masses
of tﬁe gangue mineral anthophyllite within the fault zone.
Biotite is a prevalent gangue mineral and occurs in a
band of schist a2long the hanging wall of the fault zone.

Certain mineralogical and structural features of the
ore deposits can be used as tentétive<guides in mining
and exploration. '

The fault zone, and the mineralized material in it, is
apparently terminated by complex faulting at the southwest
end of the fold. EM survey results indicate that two |
conductors, either of which could be the continuation of
the vein, extends beneath the overburden southwest of the
presently known ore limits. Negative SP survey results in
thls area indicate that if the conductor is the continuvation
of the vein, any high grade concentrations of copper
minerals within it are not oxidizing at surface but are
probably at depth,

Possibllities.for additional ore exist northeast and
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southwest of, and at depth below, the present mine
workings. Diamond drilling and underground development

" work to explore these possibllities will cost approximately

$137,760. In excess of 110,100 tons of additional ore
could be located by this exploratlon work.
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RECOMMENDATIONS

- In order to explore the various possibilities for
addltional ore at the Copper World Mine, 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 econonmic
conditions and decide whether or not the exploration work

- should be expedited to evaluate relatively quickly the

overall potential of the mine.

Although the mine is small, the geology is not simple
and a competent mine geologist should be employed 4o do the
work connected with exploration drilling and development,
production, and general mine engineering.
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BOBCAT MINTNG COMPANY PROPERTY
(COFPLR_WORLD MINE)

HiZAR

e ey

YUCCA, MOHAVE COUNIY, ARLZONA

Ry

we D, Porregter

Merch 30, 1963 Tucson, Arizons
) Iatroducticn

Tas field scudy upon which this wvopere of ths Bobeat Minlag Company
proparty 4{s bssod was undsriskesn to ascextain the gensral condition of the
aine and ite ownership sad to wmaks an apprsisal of the present &ud posaible
future vaius of tha property. The £isld exawinazicn by tha writaz waas dons
ou March 5-8, 1963, in cowpeuy with Dr. &, D. Wilson, Mr, K. T. Hoora,

Ki. Re T. 0'Hodra, and Hre_Fa L. Stubbn, 41l of the Avizonsd Buvsan of ﬁinaa
staff, Tuwe confzrences elwe wars hald with Nessrs, k. L. Dye and J. H.

Bathrick, both of Kiugmen, Axisons,

The Rebeat Mining Cowpany propaviy iz situatad on the wast flask of the
Bualapei Mountaine of Mohave founty, Avizons, in Section 23§ T. 18 H; R, 16 W.
it fo in the Cedar Valley Miniog Distvict and it ia raégae&ivuly sbout 17
wmiles s8s2 of Tucea and 21 {eizline) wmiles south of Kiogmawn, the County S&aé
of Yeohave County.

Phwaical Betting nod Access

Accass %o the pyogeriy i golned from Yucca which is & small communiiy
located aleng the maie line of tha Atchison, Topake and Santa Fa Railzoad

end ca U. 8. Bighway 66 (see Indox Mep). A ioading dock smists st Yucea end,

e
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therefors, this eita is evailasle fox railroad shipplag. 4 gravel road which

is mpparantly mointained, in peve &t loast, by Hohave County, gxtends from Yucca

¢o the mine and all havlsge, ©o aad frum the proparcy, must bs along this routu.

4 iog of the road from the loading dock at Yucea is ke follows:

1.5 miles

3.4 wilaes

2.8 niles

10.3 milas

0.9 miiae

AL.3 milas
11.8 wilinag
12,3 milas

.- s

W e

o om el

e

o

Goiag south frem Yucea, lsave U.8. Highwey 66,
{Turn lefi ov #ast)

Junetion with read frow Alamo Cressiog.
{Take lofz foxk)

Junctior with zoad from laviathan Miog.
{Taeke left fork)

Battls guard sand feouce.

Junotion with rosd to raach om right,
{Take left fork)

Cattio guard eud fencs ~- Batyy to Hervidge Reach.
Gmnch hougze on iafE.

Junstion with vesd from Antlex Mine.
{Take vighi foxk}

{Hota-- The voad from Bighway 46 o the Antlex Mina jumetion is wida
and well-malntalaed) . , i

15,8 milee

12,6 miies

16.7 wmiles

o fh

wa e ID

o w3

Ranch housze on lall,

(Take vight fork)

Gute and cattle gusrd and junciion with
road from Borians ¥Mine, Co
(Take wight fork)

Mins cgup and mill of Bobomi Mining Company.

{Fota-» The road fxae the Aatlers line juncticn to the Zobeai Property ls
perTow asd gough; aumercua curvas aad steep sections exist. Its
use for fraight hevlage, aete,, would reguire entensivs ropais and

4 DALNCORANCE . )

Yhe Bohear Mining Compeny camp buildings acd mill avs &t about 5000 faak

above ses isvel, 'The topography iz of proncunced yelief and the propexty ia

sisusted im & nArrew sast-wast franding canyop which is dsfinad by steep

gouatsis slopss on the poxth and scuth. Although danes growths of thoray

gerub sax occcur spevediselly on the hiil slcpes, theve are o typee af



commareiel tisbar-growing tvese present im the general ares sad, other than for
2 comparatively sparsa segzonal rainfall snd snow, ac surfance vater is avalilabile.
fndesd, the ouly sustained o perennial supply of watar for the totsl wining
oparetions, includieg mine, will and camp uae, 18 obtained from & shaft whick
has been sunik on the Helem Buth cleim The emount of
weter which can be thus sveilable ie in the quaatity of 7 to ¥ galione » niuule,
accovding Lo ﬁx. Dya. When the sina and mill were srevicusly operated, & 2 incﬁ
ilan, iaid on the surisce, was exployed to bring the watex from the HBelen Buth
to ths mins property. It im aot prasantly in conditdon for immediats uas,
A 44,000 volt electzric power Lina extaads Srom tha Slugosw-Oatwan wein

trensmission line to tha propsriy. It is io good condition,

Geology
The predomivsnt rocks of the sres, which constitute the host rocks whexeln

tha miserel deposit oceurs, sve goelssce and pchists of Precambyisn #gs. Thely
"grain” gensrelly strikes ¥ 43V ¥ end 1t is ezsantinlly vartical in wost aXPOMUKES,
both vandergrovnd sud on the surface, Thess socksy have baan broken by & seriecs of
feults, some of which ave pre-minsral ia aga aad, in the writer's opilaloa, thass
fractures bave ssxved 28 joel ©o control the sporadic ewplacessnt of some later
apiitic-pegmatitic {ignecus} masses se well as o guida tha lozalisatios of tha

(mj primary copper and sine~beaviag ore amineral matarisls which were borae into

place by spwevd migratiog golutions. An affinity appears t5 exist batwacy the




aplitic-pegmatitic rocks and the econonic minersl substances and, slso, ths
devalopmant of bydrothermal alzeration, chiefly biotitigation, has sotably
eccurrad in the wall rosks nest the miuneral depoeit,

Becausa of the geometfic pattern of the pre-mineral and post-mineral
shearing (fauiting) which has occurrsd, that povtion of the minsral dapopis
that is of economie size hap amssumed the geoeval ghaps of esssutially &
verticel, cbimmey-like vein form. That im, the occurrance of potable vein-
forming miverals iz very 2perem laterally along the structural serike {NZ-8W),
away from the complex, chimoey-like central sone. Thess relationshipe eve
depicted on the seversl 50-scale Level Maps® which have besn prapared to
sceompany this report and the writer Leliaves iz is veiy unlikaiy that

addirional ore loeslizations of consequence cen ba expectsd ¢o oceur im ths

iateral veacher or along the lengthwine extents of the minersl deposit, a8 a-
_vhols; ;hna, it sppears thsat the possibla future discovary of presantly us-
revealed ore-bearing sonss within the Dobost Mine will resuit oenly frow
deavalopuent in dapth,

The sconowle winsral mees is cousidexed tu ba of a "replacemen:” Eype and
it is compossd chiefly of the sc-called “ore minarals” of chalcopyrite {CuFesq)
a copper sulphide; and sphalerica (UnS) & zinc sulphida. Minor cccurvances of
galens (Fb3} a lead sulphide salso exist. Accessory {ncn-ore} micersls such as
pyrite (¥eS,) ave sparsely preseat. Gold and silver wiversls &rs not common

and, therefors, precious metal values are essentially nil, The ratic of COPPEGE

£ zimg percentages in the ors vanges in the geneval ordar of 1 to 3.

Betmrrin, AR

% The vein sskerisle sra showa in vsd and the favit structures sre depioted in
blus on the 50-sesle lavel Maps.



"t

Tas develepad, probable, and possibic crs reserve unibs occurrving is the
Bobost Wine deposii &we discussed latev in iis repor’: uader the hssding of

(e Reservas.,

Mine aund Mill-Plant Devalopment

Mizng: The mioe is covprided of an ebsndoced open nit (glory hols) sod several
undexground iavels, ssme of which are opnn, on-grads, to the eurfacss; others

sceasaibles ouly from 2ha isvels within the mine. It {the ming) hss Laan

2
opened up ihrough & vertieal resch of approxbummtely 600 fes: beneath the surface

sod covsiderable stoplug of ore bas besn dons, chiefly in the upper portion of the

deposlie,

The ontent end poedtiom of the awcavations 52 ths wise, o# they sve related
te asch other snd o the olaln boundaries oo The surface, aves depioted on the
verious mape whick have beasn sessmblad and whish ave a pave vf thie raport {ses
Surfaes Hap, Lon&iéuézuﬁl Zgotion, and 3-senle lavel Mapgj.

Brespt for the lowsrmoal level (H00), tha wine is reapoosbly eceeseidls fov
antyy buk, in ovder o Lying it doto condilion for productisn acd, also, to
pracluds unsuthorived enivy, svws rehabililénvicon, ve-sguippiug, end repaiyr wozh

will be required., This wmetter is further discussed below wnder Hehabllitation

of Wina, Mill, and Casp.

Wharess the wina balew the 500 lovel ie flosded and, thavefors, caunot
presenily be anterasd withour dewatering by pusping, the upper opeaings vf ths
miae {above the 300 laval) are extremely dusty avd this makes work in them vary
{rritaving fnameuch 88 the fine dust thet vizoe on ingress is pradominantly zing
suiphate (Ind0.); a chemical compound ehich hue baea formsd by post-mine oxi-~
dation of original minereln.

Iz 1p 2ongideved that 58 sicpes cannet be sotered safely, io most Sy

vubhl some rapalr wixk g done in theowm.
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Yhe mining method which bas baan ompioyed is & modified type of shrinksge -
cut end £411 stoping. It iy balieved that if future mining is dove iu the some
above the 500 level, the ove cmu be pnssad downward through sxisting transfer
ghutas to the 500 level which then would serve a5 & haulsgeway (o the mill ov
main dusp. An sbaudoued surfsce-tramray was uveed in the past for some of tha
hsulags., It extends fxom the mill site to the elevation of tha portal of the
200 level; it ia vot zow im operating condition end its webabilitstion fs neithey
a;;asaaxy ey varrented, '

A iist of the mining equipment which ocours on the property 18 given belww

under the bsading of Valve of Mine and Mill Equipment.

Bili: The wmill, which weportedly was built im 1951, is znud‘as a “I%-zon" woit
8ad it 15 well-equipped ko conduct concsatretion of the ove by mesns of flotation.
Tha general design of the plent appears to be good and, although an sypreciable
smount of vepaire and clesning l¢ uweccssary, it bould be brought to opazatiog
conddeion in & comparatively shorl tfza, A lietiog of the will squipment is

given under Velus of Mise and Mil)l By ipsuni, 3¢ Lo sstimsted thet the origlnal

esst of the mill-plant was in the oox »f siteur $70,000,

. temy

fhe lay-out of the cump of the Bobeat Mine property is shown on thae 100«
seale Burfass Mep sccuspanying this report, Yha buildings generally axa ia
rother poor eonditlen and, before they conld be usad for nine-office quarters

or for other incidantel wsea, such as for en assay office, thsy would ceed

- repeiring and re-squipping.

Record of Past Production

Summexy vecords of minsrel production of the Bobeat Mining Company property
during the several pericds when tha mine bas besn workad siece 1943 have baan

secugad from Dye and Batheick, Thess date, which are pressuted in ths follow-

ing table titled, "Sumsary - Bobcat Mine (Copper World} - Produetion,”™ iadloste



arvee -

{Copper Worid} - Preduction

Fvzmary - Bobeat Mine

b

A

Try Tons
‘- . Bry Tonz _Loncentrate Assnye Talve
Compavy Pata Ora Copnay  Zinc Aufog} Bgfoz) Cu 2ad to Shipper Frestasut Method
Dys & Bathrick 10/44- 3/47 13,552 3.62 10.1%9 8§ 26,527.)1 Direct shipping
Ommego Mecals w\&We &/AT 3,019 i L04% - 0.671 2.75 1%.23 12,333.84) Some shigped
- " ) 2783~ 6742 119.482 L0300 3,350 22.23  5.93 3,26G.033 Some aililad
- - 8448~ 6/%0 233,187 .0019 0.66% £E.65 31,43 11,472.33
{ent.)
Dre & Bathrick 1850 1,503 ©.648 3.43  §.15 2,435.00 Milled ar Antler
HMi.States Mek.lo. 6/53- 3/52 BG6 . 843 0082 3.200 21.31& 10.3 mm.mmw.www
o " o 6/51- 3/52 - - £29.73% RN C.5338 2,23 £35.0% 02,014,050 Hilled
" 1 oEi A 3/52-12/52 735.222 U055 2.83  21.B7 12.48 47,334,865 o2
» . I H7/32~ 9/52 813,726 LG652 1,110 3.32 &4.73 52,123,40 property
- " "o 10/52-12/52 144,205 L0030  1.420 4,72 A0.79 §,325.61
#. L. Alldigon 5/53-12/53 3&3.121 L0071 4.230 24.354 11.33 50.598.268) Hilled on
Sl » 5/53-12/53 351,648 0082 - 1.310 3.5% 43.85 8,426,845} property
Coppexr World Min.Co. 2/54- 8/54 97,953 0037  3.%47 26.22 11,21 8,355.61) Miiled ou
-awnnow_m lease) 3/54- B/534 127.9%2 .0050  1.283 3.02 43.13 2,683.7 property
Bobest Min., €o. T - 2/63 e Ore Processed
Totals: $347,260,52
9‘ HWEON& : sy nSNN QOGUN u.um Eanw
Copper Conct. 2302.623 L0067  3.369 22.32 11,08
Zine Conct., 2510.532 1.0%0 2.85 45,13

.005%




that sows of the ore which was produced was nillad on the proparey; othex
amounts veve shipped dirsetly to outlying reduction planta; some toundges waze
processed et mill-plants in the naar vieladity, such as at the Antler pruperty:
and soms portioms wera neither trsated no¥ shipped.

As shown on ths foregoing teble, the mine hes had & recoxded, more ox less
intermittent yield through essentially the laet 240 yosTs. The shipusats of 06
and concsutreta have ylelded a total gross value of §347,260,32. Thie value u
aot, of cource, the net prefit that has hasn realized duriug the operaticns
inssmuch 8o it Wes wot teflact the costs which hevs ettsndad the work aé
predustisg. |

Valus of ¥ine snd ¥A11 Squipment

Alghowgh such of the mioe snd will squipnent and related Zscilities are
gsaitable for uss 1§ opurazicns of tha piuperty are begem, 1% ie necsssary that
they ba dirsetly appraissd only on ck.m baeds of a selvage valus that could be

reslized as chey oow enist at a glvan alta, aither at the mine or in the Dye
M Bathrick warchouss im iugnan. ‘iﬁﬁ.s e standard practice in uking a
minexal property sveluatiec, '

. _lg ae Bquipuent {ht Mine §itad: .

Item L .,,n.1,;...,,.u.. Condition ' Salvage Valua

1-Bolee, Blas., w/approm, 007 of /4% Excaliend § 3,000.00

vire vops, 60 HP wotor, eouiwellew
aud switeh gear.

1-Mine Caga, 57" = 31", w/auiownntis Gowd - 250,00
gafaty lock _ ; .

1-Drag Sovspas, 0% wide | rate 10,00

1-Drag Beveper, 26" wids L ek X 16,00

1-Blower, 8% ,_ Poor | 10.00

t-Tugger Hoist, air opsseied, druw Pale | 40,00
7% = 8"

1000 f¢,-Bles, Conduvater, 3-liv. 1 frcallang 300.00

twinted coundnstors



. S = moresine

Brom ' Gondition Salvage Value

3000 x,-Mive vall, 18 ib, Paly to Poor $ 200.00
b-ine Cavs; l-tom, ead dwyp Falw 450.50
1-Holnt, drum 15" & 37", w/20 EP votse wale 100,00

and syitch geay
l-Atr Compressor, il n 30, w/530 ey Foor 109,00

soter and switeh geax. i .
l-dir Compréssor, 12 » 20, w/40 Hp Poorx 169,00

motor gad switsh goew,
L-Ady Heceiver, 3¢ x 87 ' ¥alr ‘ 50,00
1-bavil, 200 1b, Faix 10.00
1-Viea, &9 . Moor ' 2.00
A-8wing Saw, timbex framing, 30% Padr 50,00

w0 HF motor end switeh gear.
i-Bullding, hoigthousa, 750 3q. £i., Faly 50.00

woodan frams end covrugated stesl

: Sub Total | §4,632.00
- #izne Bouipment (At Dya & Bathrick ‘Wm‘g&mm&n Bingman, Arisona)s |
tem o Condition falvage Talua
lPump, vertical 310 HF, w/owitch Rebuilie ‘ 30.00
1-Bit Sharpensr, wlee. : Yaix g 30,00
1-Viss, pipe, 4" | Fale 5,00
1-¥ise, pipe, 1-472% o Poor 3,00
3-8ropare, wflegs esd Fistiege . Poor | 30.00
l-dack Hemmaw, w/ele jsg | Sood 163.66
i-Jeck Hawsare, w/aiz lags j Poor 100,00
l-Afy Morar, w/3/4™ wetey puap 3: Pair o | 25,00
i-Box, étesl eowags, 2’ w 2' = &' fod de.00
| | Yub Potal =2 35 0

Total 84,985%,00



¥ill Bquipeant (4t Mins five):

Atem L Gondition  Salvege Valus
1-Beilmdi 1k, S'x $°, w/75 HP wotoy and Paiy $ 1,800.00
gwiteh gear.
jeiiazsifiar, 3'-6% eovew, w/3 BEP drivse Sood 00,08
gnd switah gear.
. i-Fiotation Machine, Dewver Unit Cell peir . 250,00
¥o. 250, w/5 WP wotor and swilch gesr.
i-Filocation Machine, &-cell, Desver Ro.21l Paiw 00,00
o wlheld BE motovs and switch gear.
JeFlotation Meching, 6-cell, Denver ads 800,00
Ho. 18 wil«3 ¥ sodogs snd gelich geaxw,
1-FPiltar, vacoum, i-digk, w/accezsorias Falx BO0.00
iePump, Deaver vartical sandpump, 2%, Pelr 100. G0
. wl5 B wmotoy
- l=Balt Pesder, 16" 2 &° ; Poor 10.06
S«Fenders, rosgeat ‘ Poor m.ag
l-¥iee. Motox, 10 BP : Faix 20,00
I~Jaw Crusher, W-20, w/30 E¥ noto Pair 1,000.00
snd switch geag. '
- i=Belt fonvayoy, 16 w 207 Pair 50.00
1-%hicksner, 40° diam. stesl; ﬁ!drim. Bood . 960,00
. and switch gesx. . 1
1-Pump, dlaphragm, 2%, w/l BP'mofox and Fair 356.00
switoh Bear. .
1-Tank, galv. stael, w/oop, 9' dinm, » Bood 30,00
- 7.9 high. A
1'?&“&:@ x’mdg 19'3 ﬂmn = 111455 hiﬁh ?ai&‘ 50&% o
1-Bullding, @ill, 2900 #q. £, woodan {ood ' 206,00

frame end coyvogatad @beeld

B

fub Total 27,870.00



Mill Equimsent (At Dye & Bachrisk Warchnuss o hdnaean, Avigons):

itan

R e

i-Ballmill, laboratery, 12" x 12%,
wibase

i-Pump, water, 3" x 2%, 3 HP wmotor
direst coundaated ,

-Eles, Moter, L HP

Migcollansous and Uneegregazed (At Mine Site))
Itsa

123-Timbor, 3" ¢ 6" = 97, pine
64-Tank Rtsven, wooden, 2% x 3% x &'
1200 f&.-Pigs, black, 2%

1~Taak, stesl, 3™ x 8', ckid mounted
Scrap ivoen, plya, rail, ese.

Camp Buildinge

giaeslhmow gnd Uasegregated (At Beleo Buth Claim):

Ltem
I”P‘Wg Ho, 2 D

i~Pump, Triplex, 4" x &%

7000 £8.-Pipe, bleeck, 2* {eonncets
Helsn Ruth with Coppex World)

Condition Salvage Valua

foad § 40,00

Rebuile 30.00

Rebuile 13.00

Sub Yoral _B3.00

Total 87,955.00

Condition  Sslvags Value

Guod $ 20.00

Faiw 16.00

Rair 69,00

Poor 3.00

v 25.00

Foor 50;00

Sub Tozald & i70.00

Condicion Palvegs Yalue

Fale & 20;00

Poox 10.00

Faly 330,60

Sub Total a8 00

ozl b 330530
$13,470.40

GRAND TOTAL, Beivegs Yalse of Bquipment



Rebabiliration of Mine, Miil. and Camp

in ovder te undsrtake to muke the Bobeat Mining Compsuy properey opexsble,
it will be addessary o pursus the rehabilitation of the entive facility., Thie
will lnclude the followiag ftems and cutimsted expendituxes:
Repair of rvad (epproximately 4.5 ©Ale8) cvesssvinassensss § 500
Bepaix and clean-up Of min® ...s0cecsccsesasenvonsoossssne 3,000

Rﬁp‘it md CIW"W Gf mll BRLBIIROCEPIEENLII0EPETICOEBTHGEY Z,QQO
Repaiz of camp bﬁlildiﬂgﬁ PO0ORADAREOTNANIEUOOEEPINIRINONANE D 2,500

Repair of water line from Halea Buth cl@im ccoeevsscsassso 00
Dewatariog of $00 Laval cococacsannesarannsvrsssssasussbe k)

tontingansies, auch g puvchsse of incidantsl tocls end
SUpp Ligs ccoea 2,300

70!&1 Gesauebe 31193‘%

Ora Regegvor

The usderground development work end etoping which have been conducted in
the Bobaat ¥ing are of sufficient szcope to pearmit aa ore reserve estimata, 'he
disteibacion of ghe oré caserve blousks 48 shown on the longitndinel Ssction
aseompanylag thie repers. The celculstionr of the individual block tonnages
ave based oo & wiatmme stoping width of 4 fast; 4o oversll operating cost of
$30.00 & ton; @ tounege fsctor {cuble feet per ton) of 7.0; & wmill recowary of
£0,0% of the copper values and 70,02 of the ziue; aud & market prioaﬂper pound
of 30.3¢ foz coppar and il.3¢ for giac.

Although the writer's imterpratations sre fouunded; of course, upon parsonsi
obeexvations in the mins, many of the avsay date; on which the orve resecve
esiouiztions bheve heep made have baen taken from past production vecords aund
| other informetion swpplied by Br. R. L. Dye, #nd othexa.

It will be noted fn ¢the following Ore Reserzve tabulation that tho orxe
blocks have basn dafisad ifuts thrse yvoupa, vamely; Developed {(Proved),
 Probable (Indicsced), and Popsibic (fnferved). Caly the first two divisicus,
'Dcv&loped end Frobable, are considexod &g actual ove inm rezerve for evalustien
' yuxp@aas; The thizd @laﬁé, Poeaible, is that type of futurs, or potantial
coqurrancs that mey roseibly exist in view of the zange of the ove bedy, aa

judged on the sxtent of previous nining in gssersl and, also, on the basis of
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Baological inference. The amistenced of vre in thia classiflcation is mot
spacifically dafined sud, therefore, the tennage of bleeks which thus are
clageified caanot be cosuntad or directly aquatad in the caloulstion of the
(xe Reservea, &s such, This procadure is considered to bs a Propar anginag -
iog practice and it is one Zoilowed by many wining companies,

Also, it will ba noted in ths foregoing tebulstion that some ore rasarva
blscks, which 1lie gensralily in the older, upper portion of the mine whars thuir
mining would be imordinataly difficult in contrast to the benafic that would
scerus, havs bees categoerised ae “Unprofitsble to Mina or Icscoesnible.”

Thie i3 because thay are cosaidared row to be sither toe emell or too TaEote
‘o older caved sectione 21 the wine rnd, hence, oo costly e axplodit,; even
though they qualify technieally s8 ore, on the bases of the Fized standavds of
width and grade which have obtainad {n the ore rescrve calculation, as a whois,
Thiz dbeing the case, sitbough their presencs in ths mine i citaed {n the greis
oxe vedarve tabulation, if {s nsither precticadbls mor reslistiz to includs such
blocks in a determination of the available ora of the property end, therefois,
- the waits that bave haen g6 identifind, have bwen excludad frowm the totsl of the
Rat avallable tons that curvestly exiet inm the Boboat Mina. These tonnAgas
could 2ot be sccaomically wiusd unlese the ovarall cperating cost per tom s
raduced mackadly or the price of metule is greatly improvad.

Ore Reserva Jacspituisgion

Grads
Tons % Cu % 4D -

" Gross Tozal {n‘vaz@y@d)aobpecvao&;a¢~e|oys-aan 16,702 4,60 11,3%

GZ‘QSQ ?ﬁui (h@ublﬁ} dn&teac‘ilbaqaom-aec.aab 183890 i 3-58 13a?3 .

Groes Total {Devaloped‘and Probabla} ...ececs» 33,592 4,03 12.71

Sotal irﬂ%ﬁiblﬁ} ooasmcaéaualaalio.e;e-i@ﬁoaab 16;27é 3.51 7.3



Grade
Tong %4 Su % 2

Tetal Nek Avellable
{Cxoas Devaloped mdnus Taprofitable) 11,4616 5.2% 11.88

Totel Het Available
(Gross Probable minus Veprofitebie) 18,118 5,58 13.74

fross Total Vet Advalleble

{Grose Davaloped plus Probable

winug Uaprofitable) 9,394 3.86 13.03

On the basis of a markat price of 30.3 cents & pound for copper sund

11.5 cante & poucd for sinc and when & gespechiva resovery of 80.0% and
70,05 of tha oopper dnd sine conzant from the ove of the Hubeat HMine is
epplisd, the totel nat aveilable tons {29,394} of ore {2 rasasva, which
have so svarege of 3.34 copper and 12.03 nine, avs culoviated to have &

. conbined Fross wmutal vaiua of §31,175,473.68,
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