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~~O: A. F. Budge DATB ~ July 17, 1989 

FROM: John W. Norby with COPJ8S: file 
A.F. Budge (Mining) Limited 

S'TJBJECT: CURRENT PROJECTS - ASSESSMENT AND f .ECOMMENDED WORK 

INTRODUCTION 

~" F. Budge (Mining) Limited (Budge) currently has two producing 
,;recious metal properties (both in Arizona) ; the United -- Verde 
Extension (UVX) underground gold flux mine and the Vulture Mine 
mill tailings gold heap leach facility. In 3ddition to the mined 
orebody at UVX, a larger lower grade lold reserve has been 
delineated. At the Vulture Mine property . in addition to the 
tailings leaching operation, an exploration program has been 
cpnducted in ~earch of 1) disseminated mine~alization around the 
Vulture vein, 2) Vulture vein offsets, 1) other Vulture-like 

.1 . 
V ~!lns, and 4) placer gold. The company also controls a moderate 
sized open pit - heap leach gold reserve on ·':he Cimarron property 
in Nevada. Additionally, Budge is partic l.pating in the Gold 
Canyon open pit heap leach gold depo 7,i t exploration joint 
v~nture in Montana, and in the soon-to-be-dropped Ash Peak 
1J .. -'.derground si 1 ver-si 1ica f lux mine exploral:ion joint venture in 
.. \i~izona . 

~~r:! planning for future development of additional economic 
:i. f.:; ecious metal reserves, and attendant comp,lny growth, the first 
order of business is to determine the potential of properties in 
hind. A quick summary of mineral invento:y, past 'exploration, 
and expenditures is included for each proper ~y as a gauge of past 
p~rformance, a partial indicator of future potential. 
F.~acmmended action on each property is inclucl.ed. 
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ASH PEAK 

EXPL'ORATION SUMMARY 

On March 7, 1989, Budge paid $50,000 to enter into a 6 month 
option to earn a 50% interest in the operating Ash Peak silver
silica flux vein mine hosted in Tertiary volcanic rocks near 
Saff~rd, Arizona (option expires September 7). An economic 
evaluation indicated further exploration and development of the 
silver-silica vein reserve would not be economic. However, 
manto-style silver-gold-zinc-lead-copper replacement 
mineralization in lime-bearing sediments underlying the local 
volcanic pile could be profitable if discovered. Depth to 
underlying favorable sediments was unknowr.. . High risk 
exploration for this. deep manto deposit was thought to be 
just~fied by the lucrative target. Two relatively deep core 
holes tested the down-dip and -rake northwest portion of the vein 
syst~rn in search of manto mineralization or at least favorable 
sedi~entary host rocks. The deepest hole tested the local 
geologic section to 2400 ft, finding no favorable sedimentary 
rocks. This drill program tested what is probably an economic 
depth for development of a high-grade manto deposit. Exploration 
costs totalled $140,000, for a total Ash Peak expenditure of 
$190;000. John McKinney will have the exploration summary report 
completed this week. 

RECO~NDATIONS ., 
\, 

1) ~et the option expire -September 7, as recommended in the 
exploration report. 

2) Return all data to Canamin • 

. . ~ 



TO: A.F. Budge 
R.R. Short 
C.A. O'Brien 
D.A. · Allen 

FROM: J.W. Norby 

A.F. Budge (Mining) Limited 

DATE: May 11, 1989 

COPI·ES: J .A. McKenney 
File 

SUBJECT: ECONOMIC EVALUATION OF ASH PEAK SILVER VEIN TARGET 

If no basement sedimentary rocks (capable of hosting higher grade 
manto mineralization) are located within an economic depth in 
drill hole B-2, then the remaining exploration target at Ash Peak 
is the silver vein system. Within the vein trend, the Shamrock 
Mine area would be the best place to concentrate exploration 
because it has the best developed known silver vein, a possible 
reserve, and the most workings. A 1988 evaluation by J.R. 
Woodcock, P.E. suggests that a possible reserve of - about 250,000 
tons grading an estimated 5.5 oz silver/ton exists at the 
Shamrock Mine within the area of previous development above the 
975 ft level. He further states that based on historical 
production (1916 - present), silver grades expected for much of 
the future mining will vary between 4 and 8 oz silver/ton. 
Unfortuneately, historical gold grades have never averaged above 
the 0.03 oz gold/ton smelter cut-off grade. 

Considering that the smelter pays $18/ton for silica flux and 75% 
of silver value, 5.5 and 8 oz silver/ton grades are equivalent to 
0.110 and 0.138 oz gold/ton grades, respectively, at Wednesday's 
quotes. Intuitively, these gold equivalents suggest the grade is 
one-half to one-third of that needed to comfortably project a 
profitable underground operation. To confirm this initial 
reaction, cost vs. recoverable value calculations were run for 1) 
the quarter million ton possible reserve above the 975 ft level 
and 2) an as yet undiscovered half million ton orebody between 
the 975 and a hypothetical 2000 ft level (Apc 1 and 2). These 
orebodies would loose an estimated $3.4 and $7.7 million, 
respectively. Not included in those calculations are the initial 
$1 million buy-in and a $150,000 debt repayment to Southern Gold 
Resources Limited. The economic estimates include conservative 
$30-35/ton mining costs. 

Another consideration is that it would be extremely difficult to 
develop a reserve large and rich enough to justify a mill. 
Therefore, Ash Peak will probably continue to be a flux mine, 
subject to the whims of smelter contracts. 

/ 
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Appendix 1. Net Value Calculation for Shamrock Mine Possible 
Reserve above the 975 ft level. 

Assumptions 

250,000 tons 
5.5 oz silver/ton 
0.015 oz gold/ton 
$6/oz silver 
75% smelter payment for silver 
no smelter payment for gold 
$18/ton smelter payment for flux (silica) 
$2/ton + 6.25% of metal value royalty 
$5/ton crushing 
$14/ton shipping 
$30/ton mining 

Recoverable Value 

250,000 tons x 5.5 oz Ag/ton x 75% x $6/oz Ag = 
250,000 tons x $18/ton flux = 

$ 6,187,500 
4,500,000 

Total Recoverable Value $10,687,500 

Costs (underground costs estimated by R.R. Short) 

250,000 tons x $5 crushing/ton 
250,000 tons x $14 shipping/ton 
250,000 tons x $2/ton + (6.25% x $6,187,500) 
250,000 tons x $30/ton mining 
Shaft Rehabilitation 
Level Rehabilitation 
Drill Confirmation of Reserves 

Total Costs 

Net Value 

(-$3,374,218) 

= $ 1,250,000 
= 3,500,000 
= 886,718 
= 7,500,000 
= 500,000 
= 300,000 
= 125,000 

$14,061,718 
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Appendix 2. Net Value Calculation for Hypothetical $hamrock Mine 
Reserve between 975 and 2000 ft Levels. 

Assumptions 

Same as in Appendix 1, with the following exceptions: 
500,000 tons 
8 oz silver/ton 
$35/ton mining costs (deeper) 

Recoverable Value 

500,000 tons x 8 oz Ag/ton x 75% x $6/oz Ag 
500,000 tons x $18/ton flux 

Total Recoverable Value 

Costs (underground costs estimated by R.R. Short) 

500,000 tons x $5/ton crushing 
500,000 tons x $14/ton shipping 
500,000 tons x $2/ton + (6.25% x $18,000,000) 
500,000 tons x $35/ton mining 
1000 ft shaft x $2500/ft 
2500 ft development drift x $250/ft 
Secondary escapeway bean hole raises 
Stope development 
Equipment capital 
Exploration (10 surface holes) 

(30 underground holes) 

Total Costs 

Net Value 

(-$7,695,000) 

= $18,000,000 
= 9,000,000 

$27,000,000 

= $ 2,500,000 
= 7,000,000 
= 2,170,000 
= 17,500,000 
= 2,500,000 
= 625,000 
= 250,000 
= 1,000,000 
= 250,000 
= 500,000 
= 400,000 

$34,695,000 
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• CANAMIN RESOURCES LTD. 

Suite 220, Quayside Plaza, 145 Chadwick Court 
North Vancouver, B.C. Canada V7M 3KI 

November 16, 1988 

Mr. Donald C. White 
521 East Willis Street 
Prescott, Arizona 
863(,n U.S.A. 

Dear Mr. White: 

Re: Ash Peak Mine, Duncan, Arizona 

(604) 986-3376 
Fax (604) 986-5928 

Further to our conversation of 15th November 1988, I enclose the 
requested technical data on the Ash Peak Mine. This includes the 
following items: 

1. 1988 Cash Flow Actual & Projected 

2. Shipment Records 1988 

3. Ash Peak Report (Woodcock P. Eng) 1988 

4. Ash Peak Petrology (Woodcock P. Eng) 1988 

5. Progress Reports (S.P. Quin) Aug. & Nov. 1988 

6. 1983 Drilling (Phelps Dodge) 

7. Sage & Assoc. Evaluation, July 1976 

8. Inspiration Reports 1941 

9. Assay Long Sections & Shaft Cross Section 

10. Level Plans Assay & Geology (where available) 

I trust the above information will be sufficient to permit you to 
fully evaluate the Ash Peak Mine. Should you have any questions 
about the data or feel you require additional information please 
call me at the above number. 

I think you will find the Ash Peak Mine has excellent potential to 
be a major supplier of flux for a long period. Current "reserves" 
are est imated in one of the progress reports. Redpath est imate 
35,000 tons mineable in the 200E stope. Long term it is our 
intention to develop the additional reserves indicated at lower 



levels; the Ash Peak vein on the 800 level (22,050 tons @ 10.95 
oz/ton and the 900 level (41,500 tons @ 8.10 oz/ton) assuming a 7-
foot width. Further, the Hanging Wall vein is unmined below the 
500 level but explored to the 700 level, indicating 150,000 -
300,000 tons for a 10 - 20 foot wide vein. This fairly well
defined reserve potential should keep us in production for an 
additional 3 - 5 years without major development or exploration. 

Feel free to discuss any questions that arise and I plan to visit 
the mine the week of the 28th November. 

Yours truly, 
CANAMIN RESOURCES LTD. 

£J/--,,-.~ 
~~ 

~Stephen P. Quin 
Vice-President, Exploration 

Enclosures 

C:\WP50\C\LETTER\WHITE.LTR 



A.F. BUDGE (MINING) LIMITED 

TO: A.F. Budge 
R.R. Short 
C.A. O'Brien 
D.A. Allen 

FROM: J.W. Norby 
J.A. McKenney 

DATE: May 10,1989 

COPIES: File 

SUBJECT: ASH PEAK DRILL PROGRAM UPDATE 
-----------------------------------------------------------------

A two hole core drill program at Ash Peak is designed to follow 
the relatively low grade Ash Peak silver vein system (5.5 - 8 oz 
silver/ton historical and current production grades) down-dip 
through relatively unprospective volcanic host rock to 
underlying and more prospective (reactive) sedimentary rocks. If 
these sediments are limestone or contain limey or silty beds, 
then relatively rich silver - base metal manto ore (finger like 
replacements out into the surrounding sediments) is possible in 
the vicinity of the vein. Depth to these sediments is a 
signi~icant economic consideration and the favorable composition 
of these sediments can not be projected into the Ash Peak area 
from regional geologic maps with certainty. 

The first hole, B-1, was designed to intersect the vein at 
relatively shallow depth in order to I} confirm the local dip of 
the vein, 2} obtain a relatively shallow vein geochemical 
signature for comparison with a deeper intersection, and 3} gain 
experience with the critical drill deviation. B-1 (-70 degrees, 
N40E) was collared April · 3, 1989 and completed April 15 at a 
depth of 1201 feet. The Ash Peak Vein was intersected 860 feet 
down-dip from the surface (beneath the Hardy Shaft headframe), 
confirming an 80 degree southwest dip. The intersection is 6.0 
true feet thick and grades 5.72 oz silver/ton and 0.025 oz 
gold/ton, which is uneconomic. The hanging wall portion of the 
vein is of higher tenor containing 1.8 true feet grading 16.26 oz 
silver/ton and 0.019 oz gold/ton. The vein also contains a 
weighted average 0.160 % zinc, 754 ppm lead, 170 ppm copper, 4 
ppm antimony, <2 ppm arsenic, and 0.021 % manganese. A second, 
thin silver vein with marginal breccias was intersected 31 true 
feet footwall to the Ash Peak vein. This footwall vein-breccia 
package is 4.2 true feet wide and grades 1.36 oz silver/ton and 
0.006 oz gold/ton (0.150 % zinc, 421 ppm lead, 213 ppm copper, <2 
ppm antimony, 10 ppm arsenic, and 0.039 % manganese). Drilling 
costs for B-1 totalled $31,000 or $26.09/foot. Assay costs were 
$2,603. 

The second hole, B-2 
and is at 1800 feet as 
intersect the vein at 
to test for underlying 

(-68 degrees, N44E), was collared April 21 
of this writing. It is designed to 
a depth more than twice that of B-1, and 
sediments within an economic depth. At 
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the current angle (-74 degrees) the vein intercept is projected 
to be at 2100-2200 foot drill depth (2050 feet down-dip from the 
surface). The hole will be continued to approximately 2500 feet 
(2380 feet below the surface) primarily to test for underlying 
sediments containing manto mineralization, and secondarily to 
test for parallel veins. 

This two hole deep drill program will satisfy the $100,000 
minimum expenditure requirement of the six month option period 
ending September 7, 1989. An additional $75,000 payment is 
required to extend the option another six months. If no basement 
sediments are intersected within the 2380 foot section tested by 
B-2, then additional deeper drill tests are not recommended 
because the target would be at an uneconomic depth. Exploration 
of the silver vein system is also not recommended based on its 
historically low grade. An economic evaluation of the 
development and mining of a silver vein reserve at Ash Peak 
suggests a negative cash flow. This evaluation is detailed in a 
separate forthcoming memo. 
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A.F. BUDGE (MINING) LIMITED 

TO: A.F. Budge 
R.R. Short 
C.A. O'Brien 
D.A. Allen 

FROM: J.W. Norby 
J.A. McKenney 

DATE: May 10, 1989 

COPIES: File 

SUBJECT: ASH PEAK DRILL PROGRAM UPDATE 
-----------------------------------------------------------------
A two hole core drill program at Ash Peak is designed to follow 
the relatively low grade Ash Peak silver vein system (5.5 - 8 oz 
silver/ton historical and current production grades) down-dip 
through relatively unprospective volcanic host rock to 
underlying and more prospective (reactive) sedimentary rocks. If 
these sediments are limestone or contain limey or silty beds, 
then relatively rich silver - base metal manto ore (finger like 
replacements out into the surrounding sediments) is possible in 
the vicinity of the vein. Depth to these sediments is a 
significant economic consideration and the favorable composition 
of these sediments can not be projected into the Ash Peak area 
from regional geologic maps with certainty. 

The first hole, B-1, was designed to intersect the vein at 
relatively shallow depth in order to 1) confirm the local dip of 
the vein, 2) obtain a relatively shallow vein geochemical 
signature for comparison with a deeper intersection, and 3) gain 
experience with the critical drill deviation. B-1 (-70 degrees, 
N40E) was collared April - 3, 1989 and completed April 15 at a 
depth of 1201 feet. The Ash Peak Vein was intersected 860 feet 
down-dip from the surface (beneath the Hardy Shaft headframe), 
confirming an 80 degree southwest dip. The intersection is 6.0 
true feet thick and grades 5.72 oz silver/ton and 0.025 oz 
gold/ton, which is uneconomic. The hanging wall portion of the 
vein is of higher tenor containing 1.8 true feet grading 16.26 oz 
silver/ton and 0.019 oz gold/ton. The vein also contains a 
weighted average 0.160 % zinc, 754 ppm lead, 170 ppm copper, 4 
ppm antimony, <2 ppm arsenic, and 0.021 % manganese. A second, 
thin silver vein with marginal breccias was intersected 31 true 
feet footwall to the Ash Peak vein. This footwall vein-breccia 
package is 4.2 true feet wide and grades 1.36 oz silver/ton and 
0.006 oz gold/ton (0.150 % zinc, 421 ppm lead, 213 ppm copper, <2 
ppm antimony, 10 ppm arsenic, and 0.039 % manganese). Drilling 
costs for B-1 totalled $31,000 or $26.09/foot. Assay costs were 
$2,603. 

The second hole, B-2 
and is at 1800 feet as 
intersect the vein at 
to test for underlying 

(-68 degrees, N44E), was collared April 21 
of this writing. It is designed to 
a depth more than twice that of B-1, and 
sediments within an economic depth. At 
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the current angle (-74 degrees) the vein intercept is projected 
to be at 2100-2200 foot drill depth (2050 feet down-dip from the 
surface). The hole will be continued to approximately 2500 feet 
(2380 feet below the surface) primarily to test for underlying 
sediments containing manto mineralization, and secondarily to 
test for parallel veins. 

This two hole deep drill program will satisfy the $100,000 
minimum expenditure requirement of the six month option period 
ending September 7, 1989. An additional $75,000 payment is 
required to extend the option another six months. If no basement 
sediments are intersected within the 2380 foot section tested by 
B-2, then additional deeper drill tests are not recommended 
because the target would be at an uneconomic depth. Exploration 
of the silver vein system is also not recommended based on its 
historically low grade. An economic evaluation of the 
development and mining of a silver vein reserve at Ash Peak 
suggests a negative cash flow. This evaluation is detailed in a 
separate forthcoming memo. 
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ASH PEAK MINE 

A S1lver Qua~tz-Flux Mine 
located In ArJzona, USA 

SUMMARY REPORT 

FOR 

CANAMIN RESOURCES LTD. 
Su1te 220, 145 CbadwJok Court 
North Vancouver, B.C. V7M 3K1 

~+eve) 
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M1nJn, Geolog1st 

Ma~ch 1, 1988 
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1. INTRODUCTION 

CiniMJn Re&ource& Ltd. ba, IcquJred I lOO~ Jntere$t In the 
A~h Peak ~1lve~ qua~t%-tlux m1ne In soutbea~te~n A~Jzona tb,ourb 

A~I%ona Flux }l1nes, Inc. (UII). TbJ" m1ne 18 our~ently !n 

production at a rate ot 100 tpd and I, In the process ot 

ezpandlng to a rate ot 300-400 tpd. CanaMln's Inve"tment will 

allow thl" expan"lon to be completed more eftlclently and on 

6cbedule, to reacb lull production by the end ot April 1988. 

Tbe following report outlInes tbe location, history and 

,eology ot the Ash Peak Property and attempts to live $ome Ideas 

a~ to tbe potential p~otJtabillty ot the operation. 

2. LOCATION AND ACCESS 

The A.sh Peak M1ne 1~ located 0.4 km louth ot Arizona State 

Highway #70, 16km we,t 01 tbe town ot Duncan In Greenlee County, 

southe.stern Arizona. The mine I. approxJmately SZOkm east ot 

Phoenix, Arizona, and 320 km we~t ot El Pa.so, 1ezas. 

The area Is well ,e~vlced by paved hllbways to all maJor 

supply oenters and air and rail tran,port points are wltbln 

rea.onable distance,. A large, t~alned labour pool J, avaJlable 

trom otber mlnJnl dJ,tr1ct. In A~lzona or nearby New Mexico. 

Llmlte.d supplle.l ot electrical power and water are aval1able on 

the property, .uttlclent to~ the current operatJons and the 

proposed e%panded operatIons. 

WlthJn a radJu, 01 240 km tbere are lour operating copper 

SMelter., with 5everal additIonal .melters not muoh turther away. 

Thl, put, the A,b Peak Mine In an Ideal po,ltlon to .upply tlux 

to the smelter Indultr,. 

The clImate Js mIld, permIttIng operations to be oontlnued 

lear round. The mine 1s at an apprOXimate elevatJon of 1422m 1n 

an arId, de~ert lettln,. 
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3. fBOpEBTY 

Ille Alb Psak Mine Property comprises 5 patented mininr 
claims, 2 patented mill sites and 33 unpatented mlninl claJms, as 
listed belo,,: 

Great Eastern 
Commerce 
FractIon 
Summit 
Home,tead 
Commerce 
SUlZUDit 

SlJamroc 
Shamrock 

bamrock #2 
Pa t foil ',1 :' 7 

" (relocated) 
Hardy '1-Z 
Lone Camp #3, #6 
HelltJro '2 
Suden #2 
Fran '2 
Courar 'Z 

andu _ #2, '~-'f 
'JIarmon,y: .1 ' 

Blt.B '1-4 
lIAB '1-6 

Lode 
Lode 
Lode 
Lode 
Lode 
IIi 11 JI it e 
Mill' Jt e 

Placer 
Plaoer 
Placer 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 

LIST Of CLAIKS 

St a!.Lli. 

Patented 
Patented 
Patented 
Patented 
Pat ent ed 
Patented 
Patented 

Unpatented 
Unpa tent ed 
Unpatented 
Unpa tent ed 
Unpa tent ed 
Unpatented 
Unpa tent ed 
Unpatented 
Unpatented 
Unpa tent ed 
Unpatented 
Unpatented 
Unpatented 
Unpa t ant ed 
Unpatented 

Patent' 

183151 
183161 
783751 
783151 
783751 
183761 
183751 
BLH Serlal , 
4127~ 
41276 
4121., 
572'f8-84 
(16S064-1.6~060) 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
100836-100839 
100840-100846 

~ 

" liar 1921. 
7 Mar 192.1 
7 Mar .1921 
'f Mar .1921 
" !IJ1r 192.1 
., Mar 1921 

" !l4r 1821 

19 lIay 1963 
19 May 1983 
19 May 1983 
14 Jul 1979 
24 Feb 1982 

9 Feb 1972 
9 Feb 1.972 
9 Feb 1972 
9 Feb 1972 
9 Feb 1912 
9 Feb 1972 
9 Feb 1972 

24 Feb 1982 
13 Jan 1980 
13 Jan 1980 

Tbe.se clalms are held under option by Ar1zona Flux Mine3, 
Inc. ("AFM"). AFM is required to make minimum .ontbly payments 
to the property ' owners 01 US ",260 per month or to pay the 
equivalent ot a net Jlmelter royalty, wbicbever 1. ,reater. It 
tAe min1mum montbly payments exceed the royalty, the balance ot 
the ditterenoe iJl beld as a cred1t a,a1n.t tutur. royalt1es tbat 
mJrht exoeed the minlmum montbll amounts. As 01 January 1988, 
AFM has a credit 01 'T4,432 4,ainJlt tuture royalty payments. The 
.ttective rate ot this NSR atter u~Jnr up aval1able credJts, 13 
approximately 8-10~, a •• et out below: 
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He t Me tal ya 1 u e 

Less tban 'ZO/ton 

.20/ton to '82/ton 

'~2/ton to .eZ/ton 

Greater tban ,e2/ton 

4 

VALUE OF ROYALTY 

Royal t Y 

'Z/ton (p o~ ~ 

'4 + 22.5~ ot 
amount over $52 

'8.28 + 37'.5' ot 
amount over .82 

P.? 

10~ 

10~ to 7.7~ 

7. 7~ to 1 O~ 

10~ to 20$ 

Tbe Impact ot tbls NSR J& somewhat le~& tban would be the 

case tor mo,t mJnJn~ operations because ot tbe lImIted on-site 

processing ot tbe tlux. Hence, oapltal and ml11Jnr costs that 

are not deductible trom tile royalty torm a mucb lesser percentage 

ot tile overall co.st.. than would normally be tile c.,e. The 

royalty has provisIon, under which It may be eliminated by 

purcbase. 
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4. HISTORY 

Tbe Asb Peak Mine was discovered in j899 and IJve claims 

were patented In 1913. Goldfleld Consolldated Company tben 

proceeded to develop tbe property under an option a~reement, 

slnkJn, 8 sbatts totalllnr 625 meters, tbe Sbamrock Shatt alone 

reacblng 244 metres In deptb, and 2,026 metres ot lateral 

development. GoldfIeld could not tben allord tbe purcba,e prlce 

ot '1,000,000 and abandoned tbe property In 1918, even tboulb 

tbey bad developed 88 tons lor every ton mIned. ProductIon tor 

tbat perIod J~ estimated at 6,663 tons at an avera~e grade ot 18 

OPT Al and 0.05 OPT Au wbJob was dIrect sbipped to the s~8Iter. 

Several ore reserve caloulatlons were made ,bortly atter closure 

and tbe averare of all tbe.e IndIcated 443,300 ton, remaInIng at 

an avera,e trade 01 14.3 OPT A, (Sayre 1936). 

(~ 1),/ 

~
1?~V The property remained InactIve untIl 19Se wben Veta MJnes, 

~~ Inc. took over the property and rehabIlltated tbe 3 maln .batts, 

constructed a 300 ton per day tlotat1on mIll and conneoted tbe 

// RetcN ' Sbamrock and Commerce ."orklngs lor ventilatlon purposes. Tbe 

S'~ rA~ mIll operated tram September 1938 to January 1938, producIng 

~I~\ .I~~~ 113,282 tons ot ore at an estImated head ~rade at 9.8 OPT slIver 

~> ~~~ and 0.036 OPT gold, but only reoovered 5.4 OPT slIver and 0.02 

11~ r gold. The mIne olosed wben the price ot 'ilver "as out trom "T.~ 

~ cents per ounce to 64.6 cents per ounce. Poor recovery "as also a 

. ,,0/:' lactor jn tile closure decision, tallln" allsaylng 2.6 OPT AI 

~lt accordlng to Sayer (1936). 

In 1941 tbe mIne Was reopened by the Inspiration 

ConsolIdated Copper Company and tbe ore dlrect ~bIpped to their 

,melter at MIamI, ArJzona. Total produotion I. 8,tlmated at 

123,817 tons at an avera,e trade at 9.23 OPT A, and 0.04 OPT Au. 

Up until thIs time all productJon bad come trom the maIn, or Ash 

Peak, veln. In'pIratlon drove a cro" cut Into tbe banrlng wall 

and dlscovered tbe "Han~ln, "all" veIn wblcb ba, since proven to 

be noarly a, extensIve as, and ot similar trade to, tbe Asb Peak 

vein, but does not outcrop on surlace (Setter 1968). 

In 1983 Sayer and Setter lea~ed the property and .sub-leased 

Jt to Beaver Mesa ExploratJon In 1988 wbo produced 17,606 tons 

avera,lng 4.04 OPT ,11ver trom open pIts and oommenced 

rebabllHatlon ot the sbalt. The ore was dIrect ,blpped to the 

Pbelps Dodge Smelter (Setterrf). The oompany tben fot out ot tbe 

mintn, busJnes, to concentrate on 011 and gal and abandoned the 

property. 

DurJn, the early 1980'. Pbelps Dodle acquIred an opt1on on 

the property and drove 3 decl1nes Into the veIns and produced 

79,~95 tons averar1ng 4.2 OPT silver and 0.02 OPT ,old trom the 

Asb Peak veIn, prlncipally tram open pIts around the Commerce 

shatt (rr 1981). Phelp~ Dodre ahandoned the property "lth tbe 

collap,e ot the prices 01 oopper and .ilver in 1983. 
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Tot~l production up to 1988 Is estImated at 401,083 tons 
averarIng S.S OPT sIlver and O.OS OPT rold. fhls Includes 3 
mlllion ounces ot sllver and 12,500 ounces 01 ~old. Tbe 
productIon 11~ures are $u~rIsed below: 

Company 

Goldfields 
Vet a 111 nes 
InspIratIon 
Bea ver Mesa 
Pbelps Dodge 

SU~BX Qf PBODUCTION 

Prof/uct Ion 

6,883 
1"3,282 
123,911 

1",608 
79,595 

401,063 

SlIver Grado (OPT) 

18.00 
9.50 
9.23 
.4. 04 
4,20 
8.27 

(6.4)* 

Gold Grade (OPT) 

0.05 
0.036 (0.02)'6 
0.035 
0.02 
il...Jl.Z. 
0.032 

* Recovered Grade In bracket. Head Irade e~tlmated. 

Arl%ona Flux Mine" Inc. acquIred a lease on tile property 1n 
June 1986. 1bey commenced lImited productIon ImmedIately at 70-
BO tpd, wblle rehabilltatlni old worklnKs, princIpally around tbe 
Shamrock 'bait. Rebabl11tatlon to tbe 350 tt, level was 
completed 1n February 19B8 and development on the 300 It. level 
commenced. The tlrst development ore was hauled up tbe shalt on 
26 February 1'88 and ,tope produotlon I. ezpected by 1 AprIl 
19B8. 
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S. GEOLOGY 

Tbe rocks in tbe area are TertJary volcanJc&, maJnly 
ande~Jtes, rhyollte~ and rbyolJte tutts. Tbe A~b Peak system ot 
veJns bas been emplaced along very strong fault zones trendJn, 
northwest. The Ash Peak veIn Itselt 1s in a fault %one tbat 
ranges trom 8 to 18 metres 1n w1dth and thJs t.ult Jone can be 
tlia~oJ .lon6· Holl "l£, lA.CJ lUI' "''ire; tJ.~" Lj,t'~~ "~lOIll8tflrs ("arnel, 
1986). In ~eneral, the veins are steep and thelr dip. ran,e trom 
70 de~rees to nearly vertlcal. Parallel velns such as the 
Hanginr Wall vein south ot the Ash Peak veln, and the Green veln 
nortb ot the Alb Peak vein, have been found. It Is hJgbly 
possIble that other simIlar, as yet undiscovered veIns mi,bt 
exJst on the property. Tbe Ash Peak veIn Itselt has been 
dellneated at depth through exten.Ive underground and surtace 
drIl1Jng (tbe latter mostly by Phelps Dod,e) and by extensJve 
sampllnr in underlround workIngs. Tb~ Hanging Wall vetn bas only 
been partIally explored by wIdely spaced drIll holes and cross 
cut,. Tbe Green veIn t$ unexplored. 

The veIns consIst ot massIve cbalcedonI0 quartz. SllJceous 
materIal Js also evIdent In tbe wall rocks adJacent to the veIns, 
where the rocks are stron,ly breoolated and sillcttJed. It 15 
evIdent that several ~ta,e~ ot brecclatJon and ,llJoltJcatlon 
bave taken place alon, tbe pre-eXistIng tault zones or tlssures. 
Collotorm bandJn" breoolatlon and 1nerea,lnl ~rade wltb deptb 
all lndJeate an epltbermal orl,ln. 

Tbe minerals In tbe veIn~, In order ot Importance, . are 
chalcedony, quartz, oalclte, rhodochrosIte, amethyst, argentIte, 
pyrite and {old. Secondary mInerals present are cerarryrJto, 
malacbJte and gypsum. The ,llver-bearlng mIneral, ar,entlto, ~s 
dltflcult to readily IdentIty In tbe tield; It I, otten observed 
a~ whIte "clouds" and In places II otten assoolated with 
rhodoohroslte and copper oxIde .talns. Very olten, tbe only way 
to discarn economl0 ~tlver ore trom wa.te I. throurh assayln, 
(Karnel, 1988). The low lulpl:JJde oontent I. an additional 
attraction to the smelter~, as are the low alumInum and carbonate 
levels. 
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8. RESER YES 

Several reserve estJmates have been made over the years, 

evaluatJnt the deve~op8d tonnages In the old mJne work1nrs. 

Unfortunately, these tl~ure$ are basically unrellable s1nce tbey 

rely on hlstorJcal sample data that 1s trom numerous unver1fiable 

sources, 01 v.ry uneven dJstributJon and trequently does not 

Include the sample wJdths. Furtber, samples were otten only 

taken over a 1.5m to 2m wJdth, whlch wa, the historical stope 

wldtb, and rarely took 1nto account the actual veln wIdtb. The 

velns, 1n tact, vary trom 1.5m to 10.1m In wJdth. In additlon, 

tbere are numerous relerenoes to drJIIJnl and drtttJn, into the 

vlrtually untapped Han(1n~ Wall veln w1tb .llnJtJcant wldths 

Intercepted. This veJn bas a 18m w1dth on tbe 600 toot level. 

No reserves have been asslgned to tbe Hangln, Wall veln ln tbese 

calculat1ons. 

Leon summarlsed the avallable re.!erves in 1986 as tollows: 

RESERVe POTENTIAL 

proyen Probabl e Pqsslble T~tal 

Commeroe 56, 000 • S.T 166,000 • ~.T 222,000 0 5. T 

Sbamrock 8,000 • ;13.6 88,000 • 8.0 92,000 • 8.S 

"Depth" 166,000 c 6.0 186,000 C 6.0 

~.21 QQQ I ~I~ .22~IQQQ I ~,2 1a~.QQQ I 2.Q ~i!aIQQQ ~ ~IQ 

Merz, 1n bls pJann1nr document dated October 1987, looked at the 

overall potentIal ot tbe property as Jndlcated not only by assay 

data but al~o b¥ document~d report. ot other velns, 

Interseotions, etc. He conclud~d that "a total potentJal ot 

600,000 ton. remalned above tbe 9T5 leveJ, wltbln 800 teet ot the 

Sbamrock ,bait, at an averale w1dth ot S teet tor eaeb ot the two 

veJns." Tbls doe, not Include any potentJal below tbe 9T6 toot 

level, where tbere Js a drl1l lntersectJon at "jBOO teet ot ,ood 

grade and wldth" (lrIer!, 19S.,). He tUl"ther e,tlmates there js 

potential tor a mll110n tons In tbe area ot tbe Hardy $bait, 

wbere v1rtuall¥ no product Jon bas occurred. Tbe autbor Is ot tbe 

op1n1on tbat, overall, there may be a ~eologlcal potentIal tor as 

mucb as 6 to jO milllon tons of veln ln tbe vIoln1ty of tbe 

exJst1nr worklnl&, tak1ng tnto acoount tbe lull wldth ot tbe veln 

and tbe total known extent ot the two veJns. 
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7. CURRENT OPERATIONS 

ArJzona Flux lilnes, Inc. bas rohabJ1Jtated the Shamrock 

shatt to tbe ST8 toot level. ThJ, rehabilJtation involved 

complete retJmberlnr ot the .hatt, a new poured ooncrete shatt 

collar, new headtraIDe, boJ.st, compre.,or, power tacUlties and 

under,round baulare equlpment. Thl& ,,111 JlZUledlatelyaccess an 

estJmated 80,000 ton.s ot ore on the ZOO to 300 toot levels, 

suttlcJent tor S montbs operatIon at 300 tpd. Onlolng 

development will continue to Access the 600,000 tons ot re&erve, 

indicated by Mer.z (18B1) above the 876 toot level. 

The current operatlon entaJl, drJvlng production drltts 35m 

west and east ot the ,hatt in the A,h Peak veln. Thi. 1s 

produclnr shlpplnr ore durin, tbe drivlng ot the levels. Eacb 

level wJll then bave tour stopes developed adJacent to the shatt, 

one eacb ea,t and west ot tbe ,batt in both tbe Hanrlnr Wall and 

Ash Peak velns. Tbo minJnr method will be shrJnkare 'toping 

over the lull width ot tbe veJn. Ore chute. wJl1 t.ed lnto the 

haulare levels and broken ore ,,111 be drawn by slusbers to the 

,hatt. Dr1tt.swJll rradually be tracked tor later development ot 

additional stopes alon, ,trike. 

The slu.her wJIl drop the ore Jnto pockets whJch will teed 

the selt dumplnr S-ton sk1p wblch teeds lnto a 80 ton coarse ore 

bIn buIlt Jnto tbe beadtrame. A Bate can dlvert barren 

development waste Jnto a cbute tor dumpJn~ elsewhere. Tbe ore 

bIn drops on to An apron teeder and conveyor that teed, Jnto & 

Jaw crusber wltb a grlzz1y to soreen ott B Jncb plus materJal tor 

later contract crusbJnr. The Jaw cru.ber roduces the teed to Z 

Incb mInus prlor to toedlnr a SO ton per hour Bemi-auto,enou& 

lrinder. Tbe outtlow trom the rrJnder is trlple screoned w1th 

the -10 mesb tract10n and tbe 1/4" - 3/~" tractlon screened otf 

tor stockpl11n, and sh1pplng • . Tbe -10 mesh to 1/4" and the 

oversJ,e ore sent back to the ,rlnder tor lurther slze reduotJon. 

Thls proce.1 route ensures approxJmately 50~ each ot tbe -10 mesb 

and 1/4" product, tbe mo,t marketable ,Jze tractJons. 

The flux ls contract bauled in 28 ton load, to the varIous 

,melters at a rate ot $0.10 per ton per ml1e. Tbe sm.lters assay 

the tlux product. The tlux Is paId lor on a weekly, as dellvered 

basis, at a current rate ot US '1B.00 per ton. Payment tor 

preclous metal. ls currently on the bAS1. ot 76$ ot the ~11ver 

content and notblng tor tbe fold, because ot the lrre,ularlty ot 

shipments and varlabJlJty ot grade. Normal payment would be lor 

up to SOJ ot tbe slIver and rold content, provJded consJstent 

relular supplJes are .bJpped. At a 90~ rate tbe '18.00 flux 

payment would be elJminated. Thus rene,otlatJons ot the smelter 

contracts has to be a top priority once tull productIon 1s 

achJeved. A 90~ payment rate wIll dramatlcally Jmprove the 

economIcs ot tbe Ash Peak operat10n. The precious metal content 

J$ paJd to'r alter 30 days. Halt ot tbe assay sample 1s shipped 
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to AFM for cbeck assayJn, and d1sputes can be settled by 
independent referee. 

Tbe wbole operatJon Is expected to require a work force ot 
20 men at all levels. Miners currently earn an averare ot 
US'98.00 per day. It is planned to put the crew on a profit 
.baring bonus rate, scaled accordlngto tbeir Impact on grade 
control and productIon rates (i.e. Miners ret blgbest rates, 
surface workers lowest). Capital requirements are mInimal since 
tbere are no mIllin, facilities and tbe crusbing plant J$ already 
on .site. A new bol.st, electrical equIpment, oompressor, Jack
leiS, mIne trucks and muckers bave all been purchased and ,are on 
sIte. These factors 111ustrate one of fbe prIncIpal advantages 
ot thIs operatJon; It Js neJther capJtal nor labour IntensIve. 
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8. ECONOMICS 

Only tentatIve estImates ot produotIons costs and revenues 

can be made at tbis time sInce tbe operatIon is neither jn lull 

product Jon, nor bave tbe new s~lter contracts been negotjated 

based on Increased productJon and bigber Irade material. 

However, oertaln estlmates .IS to productlon costs and revenues 

can be made. 

COSTS: 

Payroll covers all workers employed In tbe operation and 

averaled up to '10 per bour. The actual payroll rates are $4.50 

to '10.00 per bour, hence these payroll co,t~ are conservatIve. 

Tbe estimates tor oonsumable. are based on experIence In the 

tbree stopes already completed by AFM durinl 1881. Admlnstration 

costs reflect the actual adminJstration co,t., doubled to acoount 

tor increased production rates. 

A detaIled .cbedule ot COlts Is gIven below and reduced to a 

dollar per ton t1,ure. 

Payroll 
MJ nerslHol s t men 
Sbttt bOl.te, 
Crusbermen 
!ria J nt enance 
SuperJntendent 

(14 .. ,jO/hr) 
(Z e 'j~/hr) 

(2 • 'S/b,.) 
(1 • '1~/hr) 

(.1 • '20/br) 

Parroll taxes C 1"~ 

Consumables 
Steel/BJts 
Par t l/Rcpa J rs 
Exploljves 
ElectrJc/Fuel 
Cru.sher Parts 
MIscellaneous 

Admlnlst r ltlon 
Pre~1dent, Secretary, etc. 
Aasays (Independent) 
EnlJneerJnK, GeololY 
fra vel/! n.s urance 
Phone/Supplie., etc. 

U$,.(day 

'.1,120 
.19Z 
'128 
.120 
.180 

'1, 720 
u.u. 

fl. ;u," 

$129 
'15 

'495 
,312 
'80 

"L1.J.J2. 
'~,341 

'3.18 
'0.64 
'0.43 
'0.40 
,Q,53 
$6.73 
'0,88 
Ift·pzt 

'0.43 
'O.Z~ 
'1.65 
'1.~4 
'0.30 
'0.60 
'4,47 

':1.88 '0.81 
'39 '0.18 

$198 '0.66 
'1.11 '0.37 
ill '0,0s. 

..iJ- Ui1 ; '1.87 
- ij ~7 0 \ 

slii/~¥(/t a~i! 
2~~ ContJnlsncy 
TOTAL 

'4.47 

11.87 

$12.94 
$3,2.~ 

$18,17 
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REVENUES: 

Smelter Icbedules are cUrrently based on a fIxed payment 01 

'1! t'''''' tVII allJ P~~ ... l tLao ~11 rca "'vuL"n~. PLo.o IJ6' ~U'f>" ell" 

,,._ .... thA'" ............. , A ..... ~,. ........ g .. J ........ .,
.. ..... nf. "., v ... I.hl ... ~r'An .. 

materIal wh1le production came trom leavenging what material 

could be obtalned Irom tbe declInes. Now the sbatt Is In use and 

regular shIpment~ 
ot a con~Jstent 

,rade are beJng made, tbe 

contract~ are under nerotIatlon lor an upward revJ~Jon. However, 

the revenue scenar10's Jllu,trated 1n the attached graphs 

ind1cate a net operatJnr prollt 01 $10 ton to '15 per ton at a 

productIon rate ot SOO tons per day. In these analyses the 

lollowlnl bale a$$umptJons made, unless otherwIse &tated, are as 

loll ow~: 

S11 ver Grade 
SlIver Payment 

SlIver PrIce 
Gold Grade 
Gold Payment 
(lOlCt Pr 1 oe 
Flux Payment 
JiInJng Rate 
Jllnln~ COaSt" 

rfll,J- , ',J Pt. t ... 

0.6 OPT 
18~ 
US '6.~0 per ounce 

0 .. 03 OPT 
281 
U~ ~4~U.U

U per ounce 

US '18.00 per ton 

300 t on~ per da y 

US '11.00 per ton 

,L.. PIH ., ,. comen! 

The re~ultJ ot tbJ, analYll, Sndlcate tbat tbe economIc 

VIAbIlIty ot tho opg~~tlon 1~ .o~t •• n~ltlv. to obJngeJ 1n met~l 

prIces and ,rade. The operatIon I, muoh le.s .ensJtlve tomJnln, 

rate than ~rade and prioe. Otber lactors are 1mportant, but not 

crucIally so. 

Metal prJces are Deyona t~e contrOl ~c t~lS operatlon so tb( 

m~4t ,J,nltJeA"t laet'~, A' 14P AI ,p~/JtahIll~
y j~ ~on~opn

oa l 

&~~6ma~ ~P
A~a ~6ftfP6l. 

A~ a P~8Ult at taJ', AFM aa. pu~cbaDcd J 

"MAP" machlnl!. rhl~ 1~ a hand lJ"ld 4&.5ay JAlcblne tllat baa grOyel 

extremely relIable and accurate tor slIver by tbe US Bureau 0 

Mines. The as~ay method laS ,Imply to hold the ' machIne against 

ro,k tlCI tor :-~ mtnutGa Ind Witt tor A rOAd 9Ut. TbJ 

obvIously reduces assay costs sI~nltlcantly 
and ,reatly enbance 

trade control since every round can be cbecked be/ore blastinj 

with an Immediate relult available. Tbus a tJtbt oontrol becomf 

possJble, allowJnz trade to be ~Intalned, even at the expense ( 

productIvIty. Mtn1ng a conSistently hlgber trade materJal wi . 

,reatly enhanoe the protltabllity ot tbe operatIon. 
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9. POTENTIAL 

The A~b Peak property 1s larrely unexplored. Very l1ttle In 
tbe way ot exploratIon was oonducted by the early operator, 
Goldtleld, sInce cons1derable reserves were avallable 1n close 
prnrfmfty tn th~ two maJn &hatts. V~t4 Mln88 connected t~c~e two 
~h.}f. lor y_nfll.Jlnn ~"r~~~~d !H~ l~ ra,!pt3d (D11JJnl~1~y 
1987) to have encountered veln alon, tbe entire length ot thls 
10~0 teet 0/ dritt, very lUtle ot whlch 1s In any of the a.bove 
mentIoned reserve caterorles. Tbe maIn Asb Peak veln bas been 
developed In all tbree $batts over a 'trJke lengtb ot 1500 metres 
And developed to a deptb 01 300 m8t,e~ on tbe 91~ level. 
ContlnuJty ot the veln over tbl, lengtb 1s turtber contlrmed by 
tbe productlon and drill in, actlvltles ot Pbelps Dod~e In the 
early 1980's. Near .urtace drillJn~ between tbe Hardy and 
Sbamrock ,battl, and nortbwest ot the Hardy shatt, all above tbe 
100 toot level, Intersected between 1.8 and 10 metres ot Asb Peak 
vein Avera,Jn, 4 OPT sllver Crr?, 1883). Thla ,rade correspondoS 
talrly closely to tbe Krade reoovered trom ahallow workJngs In 
other areal. Murphy (1940) reports "the mine baa been drIlled to 
1400 teet and l.r~e and comparatIvely bJgh ,rade ore are located 
by drllllng". lIerz (1.98T) report" a drill hole tracln, the veIn 
trom the 9T6 toot level to · "1800 teet", an addJtlonal dJp extent 
ot 190 metres. Hence, at an .vera~e wJdth ot Z metres, a 
,eolo,lcal potentIal at 4 ml1110n metric tons exl,ts 1n thls veln 
alone. 

InlplratJon dlscovered the Hanrlng Wall veIn by driving a 
cross cut Into the han,lnr wall ot the main A"b Peak veln on the 
400 toot level ot tbe Shamrock workIngs. Insplratlon tben 
developed tbe Han,ln, Wall veln on tbe 400 toot and 800 toot 
levels and drllled It every 100 teet tor 1200 teet along the 800 
toot level, enoounterJng "good wIdths" (Setter 1988). The only 
,rade tlrures reported are In a cross out on tbe BOO toot level 
where "50 teet ot 5.8 OPT sJlver" wa, encountered (Setter 1988). 
In addition, tbe Han,Jn, Wall veJn has been located In tbe JIardy 
and Commerce sbatt areas, Jndlcatln~ a potential strIke Zenltb ot 
at leaoSt 1200 metres. The leolo,10a1 potential · Is theretore 
Indlcated to be In excess ot 1 mIllion metric tons at an averare 
wJdth ot 2 metrel. 

In addition to the two veins desoribed above, other velns 
ma y a 1 S 0 ex J & t. A" Gr e e n ve J n It wIt h It goo d tv 1 d t b I It 1 S I' e port e d 
some 200 teet Into the toot wall ot the Asb Peak veln, dJscovered 
whlle drilt1n, tor water. Thill mayor may not be the veln 
reported by Setter (1968) In the vJcJnJtyot the Hardy Ibatt, 
dIpping towards the Ash Peak veln. The potentlal ot tbese otber 
veln. Js untested. 

FInally, some authors (e.,. Karnle, 1988) teel there Js 
potential tor ttManto-tfpe" depo,ltoS At or below the contact with 
tbe .sediments below the volcanics. Tile contact loS ·expected to be 
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at A deptb 01 500 metre~ or more. Mantas are replacement type 
deposlts wbere flulds selectlvely replace tavorable borlzons 
(u.sually l1mestones). Such deposHs tend to be larre and hlrb 
grade. For example, at Potos1 1n Mex1co, tbe indiv1dual bodIes 
reacb len~tbs ot 1000 plus metres and cross •• ct1on.s ot 100 to 
8000 square metres. Tberetore, tonna,e~ rante tram 2~OtOOO tons 
to over 10,000,000 tons. Tbe avera,e grade Ss typScally 9-15 OPT 
slIver and 9-10~ each lead and zSnc (Bateman, 1919). There Is no 
dIrect evIdence ot llme~tones below the volcanics at Ash Peak. 
However, Crowther (1924) states, 1n dIrect reterence to Ash Peak, 
that "this tll5urln, has extended to the underlyln~ l1mestone 
and tbat ascendln, solutionl, In passIng tbrou,b the llmestone, 
lost mucb ot their mlneral content beiore reacblng the upper 
tertiary zone". One ha$ to assume that be 1s SnlerrSn, tbj.~ as a 
reason tor tbe lack ot l~ad and z1nc jn the veSn", unless he bad 
evidence ot limestone not available to tbls autbor. 
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! o. DemOL U£'l 0,,& 

The Asb Peak veIn system appears to be related to a maJor 
structural break tbat has resulted In several pbases ot velnlng, 
not necessarIly alon~ the same cbannel. ThIs has resulted in 
several parallel vein$. Tbe veinIng is clearly ot epIthermal 
orl,ln and as sucb, grade lncrease wIth deptb. Tbls ,rade change 
Is contlrmed b~ blstorlcal 1&&4Y data. The leo10110a1 potential 
ot thIs property Js vIrtually untested and Its reserves untapped. 
As a s tl ver ml ne, wI t bIt s current low grade and poor 
recoverabillty, It Is not economIc. However, as a direot sblpped 
tlux wIth mJnimal prooelsJng and capItal requIrements, a 
dltterent plotur. emerIes. The reduoed operatln, oost$ and 
mInImal servloln, ot capltal allow muob lower ,rade materIal to 
be protltably extracted and , shIpped. PrecIsely bow prolitable 
the mIne wIll be bas yet to be determined, beoause the operatIon 
Is not In tull productIon and cannot obtaIn the bl,best smelter 
payments untIl It can consIstently delIver a relIable product. 
However, the potentIal protItabillty looks very enooura,ln,. 

Two areas allow room tor turtber Improvements; ,rade and 
tonna,e. It the grade can be siinificantly Increased to, lor 
example, 8.0 OPT ,JIver, tbe economlcs are slgnii10antly 
enhanced. Such an expected ,rade Is not unreasonable, sJnce that 
is the avera,e ot all materlal ever mIned on the property. This 
should be the prIme locus ot future operations. Secondly, tbere 
Is room to Increa$e product10n. Tbls would requlre addJtional 
capltal expenditures .lnce tbe shatt cannot, al It stands, 
produce much more tban 400 tpd. However, the shatt capaclty 
could bs Increased wlth a seoond ,kIp. Thi, would necessitate tbe 
removal ot the man-way and an alternate would bave to be 
provIded. SJmllarly, more equipment and more personnel would be 
required to achIeve an 1ncr~ase to BOO - 1000 tons per day. 

In conolusion, tbere are the tollowInl reAson, for CanaMin 
acquirin, a 100' interest In this operatlon: 

1. It Is a producJn, mIne. 

Z. At 300 - 400 tpd It should provIde tuture lonl term 
Income. 

3. Tbe ,eolorlca1 potential ot the deposlt is untested and 
appears to be very larls. 

4. The trade can almost certaInly be Increased well above 
the InItial expected 6.6 OPT sIlver. 

S. In the lonler term tbe potentJal indIcates room tor 
sl,nltlcant lncrease. 1n the rate ot product1on. 
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i 1. PROPOSALS 

1. ASJJst AFM In obtainin, tbe desired product10n at 300-
400 tpd as soon as possible and thus prove it to be a 
prof1table operation w1th a hJJtory of profJts. 

2. Conduct the requ1ted engineer1ng studIes to evaluate 
ways ot ,lrntficantly Increasing the exIstJnt levels ot 
productIon. 

3. Renerotiate all smelter contracts, once a consistent, 
relIable product 1s avaIlable. 

4. Conduct a near Jur/ace e~ploratJon drIll protram to 
Inorea.e the confIdence levels tor trade and tonnage to 
prov1de data tor near term mIne development plannJnr· 

tJ • Con&1der a deeper or1entated 
to te&t beyond the 800 level 
reS8rve~ in the velns and 
depos 1t s . 

exploratJon dr1ll program 
lor muab bI,her ,rade ore 
to test tor Manto type 

8. E%plore and develop the reserve potential alon, strike 
ot tbe current Sbamrock workin,s, particularly in t .he 
area 0/ the Hardy shalt and between the Shamrock and 
Commerce workln,s. 
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1. INTRODUCTION 

CanaMJn ne&ou~ce, Ltd. hi' acqu1red a 100' 1ntere&t ln the 
Ash Peak s11ve~ qua~t%-tlux mJne 1n soutbeaste~n A~lzona th~ourb 

A~l.zona Plux MJnes, Inc. (AFlI). Tb1s m.ine 18 ourrently .in 

productJon at 4 rate ot 100 tpd and Is In tbe process ot 

expandlng to a rate 01 300-400 tpd. CanaMIn's lnvestment wlll 

allow tbJs expansIon to be completed more ettJciently and on 

schedule, to reacb lull product Jon by tbe end ot Aprl1 1988. 

The 10110w1ng report outlJnes the locatlon, hlstory and 

geology 01 the Ash Peak Property and attempts to Ilve lome tdeas 

as to the potentJal protJtabilJty ot tbe operation. 

2. LOCATION AND ACCESS 

Tbe Asb Peak Mlne is located 0.4 km .outb 01 ArJzona state 

Higbway #70, 16k~ we.t 01 tbe town 01 ~uncan ln Greenlee County, 

soutbeastern Arlzona. Tbe mine J, approxJmately S20k~ east 01 

Pboenix, Arlzona, and 320 km west 01 El Paso, Texas. 

Tbe area Js well se~viced by paved bllbways to all major 

supply oente~a and ai~ and raJl transport poJnts are wltbin 

reasonable dlstances. A large, tralned labour pool ls Ivallable 

trom otber mlnlnl dJ,trlct. In Arlzona or nearby New MexJco. 

Llmited supplies 01 electrical power and water are avallable on 

tbe property, Buttlclent tor the cur~ent operation. and tbe 

proposed expanded operations. 

Within a radius 01 240 km the~e are lour operating copper 

SMelters, with several additional .meltsr. not much tUrtber away. 

Tbis pUtl tbe Ash Peak Mlne in an ideal po,Itlon to supply Ilux 

to tbe smelter lndultry. 

Tbe cllmate Is mild, permlttlng operatlons to be continued 

year round. The mlne ls at an approxJmate elevat10n ot 1422m ln 

an arId, desert .tettln,. 
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3, f,BOPEBTY 

fbs Alb P"ak tUne Property compr1ses 5 patented mJnJn, 
claIms, 2 patented mJII sJtes and 33 unpatented mInln~ claims, as 
listed belo,,; 

Gl"ea tEas tern 
Commerce 
Fraction 
SummIt 
Homestead 
Commerce 
SUllUDit 

Shamrock 
Sbamrock #1 
Shamrock #2 
Fa t t on #1-7 

" (relocated) 
Hardy 11-2 
Lone Camp #3, #8 
Helltire #2 
Suden #2 
Fran #2 
Coufal" '2 
Granduo #2, #6-" 
Harmony #1 
B&B #1-4 
MAB #1-8 

Lode 
Lode 
Lode 
Lode 
Lode 
"'HI s J t e 
M1l1,Jte 

Placer 
Plaoer 
Placer 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 

LiST Of CLAIMS 

,ita! UL 

Patented 
Patented 
Patented 
Patented 
Patented 
Patented 
Patented 

Unpatented 
Unpa tent ed 
Unpatented 
Unpatented 
Unpa tent ed 
Unpatented 
Unpa tent ed 
Unpatented 
Unpatented 
Unpatented 
Unpa tent ed 
Unpatented 
Vnpatented 
Unpatented 
Vnpatented 

Patent # 

183151 
183161 
783751 
783751 
183151 
183'161 
183751 
8tH SerJal , 
4127~ 
4J.276 
4127" 
67218-84 
(166064-1.6~060) 
N/A 
N/A. 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
100836-100839 
1.00840-100B46 

~ 

'I Mar 1921 
1 Mar 1921 
7 Mar 1921 
T Mar 1921 
'I Mar 1921 
'I Mar 1921 
., Mar 1921 

19 Alay 1.963 
19 Irlay 1963 
19 May 1963 
14 Jul 1979 
24 Feb 1982 

9 Feb 1972 
9 Feb 1972 
9 Feb 1912 
9 Feb 1912 
9 Feb 1972 
9 Feb 1972 
9 Feb 1972 

.24 Feb 1982 
13 Jan 1980 
13 Jan 1.980 

These clalms are beld under optIon by ArlJona Flux Mines, 
Inc. ("AFM"). AFM Is requlred to m.ke minimum .ontbly payments 
to the p~opert1 ' ownerJ ot VS '8,260 per month or to pay the 
equJvalent i Ot a net .smelter royalty, wblcbever I, ,reater. It 
the mln1mum montbly payments exc8ed the royalty, tbe balance ot 
tbe dJtterence 15 beld as a credlt a,ain,t tuture royaltle, that 
mlrbt exoeed the mInimum monthly amount" As ot January 1988, 
AFM has a credIt ot '14,432 a,aJnst tuture royalty payments. The 
etfectlve rate ot thl, NSR atter U,lnl up available credits, Is 
approximately 8-10~, a. ,et out below: 
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rJg,t Metal yaluc 

Less tban $20lton 

'ZOlton to $82lton 

'~2/ton to .8Z/ton 

Greater than $8Zlton 

4 

VALUE OF RQYALII 

Royalty 

'2/ton 

$2 ... 6.ZS~ ot 
amount over '20 

$4 + 22.5ti ot 
amount over $52 

'6.23 + 37.5ti ot 
amount over '62 

P.7 

F:tt§c11ye Bate 

10~ 

10!t; to 1.1~ 

1.1~ to 10~ 

10~ to 20~ 

Tbe Impaot ot thIs NSR 1s somewhat le~s than would be the 
case tor most .'n1n( operatIons because ot tbe 11mJted on~slte 
processIng ot the tlux. Henoe, capItal and mllllnr costs that 
are not deductible trom the royalty torm a muob lesser percentage 
ot the overall cost, than would normally be the ca.e. The 
royalty has provIsIon, under which It may be elJmlnated by 
purohase. 
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4. HISTORY 

Tbe Ash Peak M1ne was d1scovered in 1899 and tlve claJms 

were patented in 1913. Goldtleld Conso11dated Company tben 

proceeded to develop the property under an optJon arreement, 

slnk1nr 6 shatts totalllni 625 meters, the Shamrock Shatt alone 

reacblng 244 metres In depth, and 2,026 metres ot lateral 

developm~nt. Goldtleld could not tb8n attord tbe purcbase prIce 

ot '1,000,000 and abandoned tbe property in 1918, even tboulb 

tbey bad developed 66 tons tor every ton mlned. ProductIon tor 

tbat perIod 1, estImated at 6,663 tons at an avera,e grade ot 1B 

OPT A, and 0.05 OPT Au wbJob was direct ,bIpped to the B~elter. 

Several ore reserve caloulatlons were made ,hortly atter closure 

and tbe averate ot all tbese indIcated 443,300 ton. remalnlnt at 

an avera,e trade ot 14.3 OPT. AI (Sayre 1936). 

Tbe property remaIned InactIve untIl 1936 wben Veta MInes, 

Inc. took over tbe property and rebabilitated tbe 3 maIn sbatts, 

constructed a 300 ton per day tlotation mIll and conneoted tbe 

Sbamrock and Commerce workln,s tor ventIlatIon purposes. The 

mIll operated trom September 1936 to January 1938, produclng 

173,282 tons ot ore at an estImated bead Irade ot 9.~ OPT silver 

and 0.036 OPT gold, but only reoovered 6.4 OPT slIver and 0.02 

gold. The mJne olosed wben tbe price ot .llver was out trom 77.5 

cents per ounce to 64.S cents psr ounce. Poor recovery was al,o II 

factor 1n tbe closure decIsion, tallln" allllaylng 2.6 OPT Ag 

accordIng to Sayer (1936). 

In 1941 tbe mJne was reopened by tbs InspIratIon 

ConsolJdated Copper Company and tbe ore direct shIpped to thelr 

.melter at MlamI, Arizona. Total produotlon 1, estImated at 

123,917 tons at an averare ,rade ot 9.23 OPT Ar and 0.04 OPT Au. 

Up until tbls tIme all production bad co=e trom the ~In, or Asb 

Peak, veln. In,plration drov8 a eros, cut into the ban,lng wall 

and dIscovered the "Hanllnl "all" veIn wblcb ba, slnce proven to 

be nearly as extensive as, and ot simJlar Irade to, tbe Asb Peak 

veIn. but does not outcrop on surtace (Setter 1968). 

I 

In 1983 Saye,r and Setter leased tbe property and .sub-leased 

It to Beaver Mesa Exploration 1n 1988 wbo produced 17,608 tons 

averallng 4.04 OPT .llver trom open p1ts and OOMmenced 

rebabll1tation ot tbe sbatt. The ore was direct .blpped to tbe 

Pbelps Dodge Smelter (Setter??). Tbe oompany then rot out ot tbe 

mlnIn, business to concentrate on 011 and gal and abandoned the 

property. 

Durlnr the early 1980', Pbelps Dodle acquired an opt10n on 

tbe property and drove 3 deollne, Into tbe veins and produced 

79,~95 tons averaring 4.Z OPT silver and 0.02 OPT lold trom tbe 

Asb Peak veIn, prIncipally Irom open pIt. around tbe Commerce 

sbatt err 1981). Pbelps Dod,s abandoned tbe property wIth tbe 

collaplJe ot ths prices 01 oopper and ,lIver In ~983. 
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Total productIon up to 1988 11 estlmated at 401,083 ton$ 
averaging 8.S OPT slIver and O.OS OPT lold. fhl, Includes 3 
~Jlllon ounces ot sJlver and 12,500 ounces ot ~old. Tbe 
productJon tJ~ures are $ummarlsed below: 

Goldfields 
Vet a Jl.1 nes 
Inspiration 
Beaver Mesa 
Pbelp.s Dodge 

SU~BY OF PBDDUCTIQN 

Product 1 on 

6,863 
173,282 
123,917 

17,606 
79.585 

401, 063 

Sllyer Grad~ CopT) 

18.00 
9.80 
9.28 
4.04 
4,20 
8.27 

(6.4)* 

Gold Grade (OPT) 

0.05 
0.036 (0.02»)1: 
0.035 
0.02 
n......a:. 
0.032 

* Recovered Grade In bracket. Head Irade e~tI~ted. 

ArI!ona Flux MIne" Inc. acquIred a lease on the property In 
June 1986. Tbey commenced limited production Immediately at TO-
80 tpd, whJle rebabl1ltatlnl old workings, princIpally around the 
Shamrock sbatt. Rebabl1itatlon to the 350 tt. level was 
completed in February 1988 and development on the 300 It. level 
commenced. The tIr,t development ore was hauled up the shatt on 
26 February 1$88 and 'tope produotion J. 8%pected by 1. April 
1988. 
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5. GEOLOGY 

The rock. In the area are TertIary volcanIc" mainly 
andesites, rbyolltes and rhyolite tutls. The A,h Peak .ystem ot 
veins baa been emplaced along very strong tault ~ones trendln~ 
nortbwest. The Asb Peak vein itsell Is In a tault Jone tbat 
ranges irom 8 to 18 metres In width and this lault Jone can be 
tp~~b8 Alon~ ~l4 ~l£· l!D lu~ wvr~ L~~u Lhr~~ ~J10mBt8rs (~arnel, 
1986). In general, the Veins are steep and their dlp~ range Irom 
70 degrees to nearly vertical. Parallel veIns such as tbe 
Hang1ng Wall vein soutb 01 the Ash Peak vein, and tbe Green vein 
nortb 01 the A,b Peak vein, have been tound. It Is hlgbly 
poss1ble that other ,lmllar, as yet undiscovered veins might 
exist on tbe property. Tbe Asb Peak ve1n Itself has been 
dellneated at depth through exten~lve underground and aurtace 
drilling (the latter mostly b¥ Pbelps Dod,e) and by extens1ve 
sampllnr In underlround workings. The Hanging Wall vein bas only 
been partially explored by wIdely spaced drill boles and cross 
cut .I • T be Gr e en vel n 1 SUn ex p lor e d • 

The veins consist ot massive chalcedonlc quartz. SI11ceous 
material Is also evident In tbe wall rocks adjacent to tbe veins, 
whero the rocks arc strongly breoclated and s11lcltled. It Is 
evident that several sta,es ot brecc1atlon and &llioltioation 
have taken place along tbe pre-exlst1ng tault ~one, Or Iissurss. 
Collotorm bandlnr, breoolatlon and Increa,Jnl Irade with depth 
all IndIcate an epithermal orJ,ln. 

The minerals In tbe veins, In order ot Importance, . are 
chalcedony, quartz, aalclte, rhodochrOSite, ametbyst, argentIte, 
pyrite and ~old. Secondary minerals present are cerarfyrlte, 
malachite and gypsum. Tbe .Ilver-bearlng mineral, ar,entlte, 1s 
dlftlcult to readily Identity In the tleld; It Is otten observed 
as white "clouds" and In places II otten assoolated with 
rhodoobroslte and copper oxide stains. Very otten, tbe only way 
to d1scern economic silver ore trom wa,te I, tbroulh assaylnl 
(Xarnel, 1988). The low lulpblde content Is an additional 
attraction ~o the smelters, as are the low aluminum and carbonate 
levels. / 

I 

'", 
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6. RESERVES 

Several reserve estimates have been made over the years, 

8valuat1n~ tbe developed tonnages 1n the old mine work1n,s. 

Untortunately, tbese tJ~ure$ are basJcally unrelJable &lnoe tbey 

rely on bJstorlcal sample data tbat Is trom numerous unverJttable 

sources, ot very uneven dJ,trlbutlon and trequently ·does not 

tnclude tbe sample wJdths. Furtber, samples were otten only 

taken over a 1.5m to 2m wJdth, whIch was the hIstorIcal stope 

wtdtb, and rarely took tnto account tbe actual vetn wtdth. Tbe 

veIns, 1n tact, vary trom 1.5m to 10.rm In width. In addition, 

there are numerous reterences to drl11tnl and drlttlnl Into tbe 

vIrtually untapped Hanglnl Wall veJn wJth .1,nttJeant wJdtbs 

1ntercepted. Tbls veln bas a 1Sm wJdth on tbe 600 toot level. 

No reserves have been assJgned to the BangJnr Wall veJn tn tbe.e 

calculatJons. 

Leon sumtDar.1&ed tbe avaJlable reserves tn 1886 as toll ows : 

RESERVE POT~NTIAL 

proyen Probable Po&slble T.2tal 

Commerce 58,000 , ~.T 166,000 , ~.T 222,000 @8.T 

Sbamrock 8,000 e 13.6 88,000 e 8.0 92 , 000 C 8.6 

"Depth" 
166,000 C ~.O :188,000 C 6.0 

~~IQQQ I ~I~ ~2~laQQ I ~I~ J,S,B.. QQQ I ~IQ ~!QIQQQ I ~"Q 

Merz, In hJs plannJnl document dated October 1987, looked at the 

overall potential ot tbe property as lndlcated not only by assay 

data but also by documented reports ot other velns, 

Intersections, etc. He concluded tbat wa total potentlal ot 

600,000 tons remained above the 9T5 level, within 600 leet ot the 

Shamrock "batt, at an averale wIdtb ot 8 teet tor each ot the two 

veins." ! This doe. not tnclude any potentJal below tbe 9TS toot 

level, where tbere Is a drl11 IntersectIon at "1600 teet ot food 

grade and wIdtb" (Mert, 1887). He tUl"tber estimates there Is 

potential tor a ml1110n tons In the area ot the Hardy sbatt, 

wbere vIrtually no product Jon has occurred. Tbe autbor Is ot tbe 

oplnlon tbat, overall, there may be a ,eologJcal potential tor as 

much as 5 to jO millton tons ot vein In the vtolnlty ot the 

existing worklnrs, taking Into acoount tbe lull wldtb ot the vein 

and tbe total known extent ot the two vetns. 
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1. CURRENT OPERATIONS 

Arl.zona Flux lilnes, Inc. bas rehab,flJtated the Shamrock 

sbatt to tbe 315 toot level. Tbl& rebabilitatlon Involved 

complete retlmberlnr 01 tbe .ba/t, a new poured ooncrete sbatt 

collar, new beadlrame, bol.t, compre •• or, power lacilities and 

underlround baulale equipment. Tbl. wIll 1mmedlately .acces. an 

estj~ted 60,000 tons 01 ore on the 200 to 300 loot levels, 

sutllclent lor 9 montbs operation at SOO tpd. Ontolng 

development will continue to aocess tbe 600,000 ton~ ot reserve, 

indicated by Merz (19B7) above tbe 916 loot level. 

The current operation entaJl, driving p.roductlon dJ'J/ts 35m 

west and east ot the sbatt In tbe A.b Peak veln. This Is 

producin~ sbipplnl OJ'8 durin8 tb8 drivlnK 01 tbe levels. Eacb 

level wIll then hav~ lour stopes developed adJacent to tbe sbatt, 

one eacb east and west 01 the sbatt In both tbe Hanllnr Wall and 

Ash Peak veins. Tbe mlnlnl metbod will be shrlnka,e 'topIng 

over the lull width ot tbe vein. Ore cbutes wJlJ teed Into the 

haula,e levels and broken oJ'e will be drawn by slushers to the 

'batt. Drltts ·wlll Iradually be traoked tor later development ot 

addItional stopes along ,trike. 

Tbe slu.ber will drop tbe ore Into pockets wblob will teed 

the selt dumping 6-ton Skip wblch leeds lnto a 60 ton coarse ore 

bin built lnto tbe headtrame. A gate can divert barren 

development waste into a chute tor dumpSnr elsewhere. Tbe ore 

bin drops on to an apron teeder and conveyor that teeds Into a 

Jaw crusber wJth a grJzzly to soreen ott 6 incb plus materJal tor 

later contract crushIn~. Tbe Jaw crusber reduces tbe teed to Z 

Jnob mInus prior to teedlng a 50 ton per hour seml-autoKenoU& 

,rinder. Tbe outllow trom tbe rrIndeJ' Is trIple screened witb 

the -10 mesb tractIon and tbe 1/4" ~ 3/4" traction screened ott 

tor stockp1ling and shipping . . Tbe -10 mesb to 1/4" and the 

oversJ~e ore sent back to tbe ~rlnder tor turtber ,JZ6 reduotIon. 

Thls process route ensures approxImately 80~ eacb 01 tbe -10 mesh 

and 1/4" product, the mo,t marketable sIze tractIons. 

The Ilux Is contract bauled in 25 ton load' to the various 

smelters at a rate 01 $0.10 per ton per mJle. Tbe .melters assay 

tbe tlux ,product. Tbe tlux Is paJd tor on a weekly, as delivered 

basIs, a,t a current rate ot US '18.00 per ton. Payment tor 

preciou~ metal. Is ourrently on tbe basIs ot '5~ 01 the sJlver 

content / and nothIng tor tbe lold, because 01 the Jrre~ularlty ot 

shipments and varJabJllty ot grade. Normal payment would be tor 

up to 90' 01 the sJlver and ,old content, provIded consIstent 

rerul ar supplies are .hIpped. At a 90~ rate tbe $18.00 tlux 

payment would be elImInated. Tbul rene~otlatJon' ot the smelter 

contraots has to be a top prIority once lull produc~lon Is 

achieved. A 90J payment rate wIll dramatIcally Jmprove tbe 

eoonom1cs 01 the AsbPeak operation. Tbe precious metal content 

is pald to·r alter 30 days • . Hall ot tbe aSlay sample Is shipped 
'. , 
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to AFM tor check aS8ayin, and disputes can be settled by 
independent referee. 

Tbe wbo) e opera t J on 1. s expect ed to requJ re a "ork force ot 
20 men at all levels. !lIners currently earn an avera&,e ot 
US,Be.OO per day. It is planned to put the crew on . 8 pro/it 
Ibarlng bonus rats, scaled accordJn, to tbeir impact on grade 
control and production rates (J.e. MJners ,et bJghest rates, 
surtace workors lowest). Capital requirements are minimal since 
there are no millinl tacJllties and the cru&hlnl plant i& already 
on IHe. A new holst, eJectrlcal equipment, compressor, Jack
le~s, mlne trucks and muckers bave all been purcbased and ,are on 
sHe . . 'These tactors Jllu,trate one ot tile principal advantages 
ot th1& operation; It 1s neither capital nor labour lnten,Jve • 

.. , 
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8. ECONOMICS 

Only tentatIve estimates ot produotions costs and revenues 

can be made 'at tbis tlme s1nce tbe operatIon 1s neltber in lull 

productIon, nor have the new smelter contracts been negotiated 

based on increased productIon and hIgher rrade materIal. 

However, oertain estimates as to productIon costs and revenues 

can be made. 

COSTS: 

Payroll covers all workers employed In tbe operation and 

averared up to '10 per bour. Tbe actual payroll rates are $4.50 

to '10.00 per bour, bence tbese payroll COlt, are conservative. 

The estimates tor oon~umable. are based on experience In tbe 

tbree .topes already completed by AFN durin, 1987. Adminstratlon 

costs retlect tbs actual administratIon co,t" doubled to acoount 

tor Increased production ratss. 

A detaIled ,cbedule ot COlts Is given below and reduced to a 

dollar per ton t1,ure. 

Payroll 
MIners/HoI s tmen 
Shltt bO'.Ie. 
Crusbermen 
!fa j nt enance 
Superintendent 

(.14 • ,10/br) 
(Z • ,1,2/br) 

(2 • fS/br) 
(1 C f1~/br) 

(1 • ,20/br) 

Parroll taxes C 1~~ 

Consymables 
Steel/BJts 
Par t s/Repa J rs 
Explosives 
Electric/Fuel 
Crusher Parts 
MJscellanaous 

AdmInIstratIon 
Pre.ldent, Secretary, etc. 
Assays (Independent) 
En,JneerJn" GeololY 
Travel/Insurance 
Pbone/SupplJe" etc. 

U$.ldIY US'/ton 

'1,120 'S.73 
'19~ '0.64 
'128 '0.43 
'12O '0.40 
f~iQ IQ.~.:t 

,1,,120 '6.73 
uu. IQ.B~ 

,1,vr," IU·PIt 

'129 '0.43 
'15 '0.2~ 

'496 ,1.. 85 

,31Z • .1 • 24 
'SO '0.30 

'UB..D. IQ.~Q 

'J,3~1 '4.47 

,18S '0.91 
'39 '0.1.3 

$198 '0.89 
'1.11 '0.S1 
!ll IQ.aa 

UU ,1. 87 

Sub-Total 
2~$ ContJnfency 
TOTAL ,', 

'4.47 

.1.81 

'12 .. ;94 
'3.'2.3 

'18.17 
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REVENUES: 

Smelter Icbedules are currently based on a 11xed payment 01 

'.l.! t'''''" l",,, ... J f'!'J ",1 lLo ~lJ .0'" "", .. len!. PhooOao IJ 4"lU'OoJ o~o 

1 ... .., .... th*" ............. , A".:. 1- ... 1 .... 6./1' .. 1 .... • hll" ... .:.nl-cr ",of VD .. /.ahla tEl"Dn~ 

material wbile production came trom acavengJng what materIal 

could be obtatned trom the decllnes. Now tbe sbatt 1s in Use and 

regular sb1pments ot a consistent ,rade are being "made, tbe 

contracts are under nerotlatJon tor an upward revJsion. However, 

tbe revenue scenario's lllu&trated 1n the attacbed grapbs 

indIcate a net operatJn, profJt ot '10 ton to '15 per ton at a 

production rate ot 300 tons per day. In tbese analyses tbe 

lollowlnl ba,e assumptions made, unless otberwise ,tated, are as 

toll ows: 

Sl1 ver Grade 
SlIver Payment 

Silver Price 
Gold Grade 
Gold Payment 

(iOld PrJce 
Flux Payment 
!lIning Rate 
MJnJn, Cost, 

nil"" , I" Pt" llu 

0.5 OPT 
18~ 
VS '6.20 per ounce 

O. OS OPT 
28~ 

U~ .4~V.V
U per ounce 

US '18.00 per ton 

300 tons per day 

VS '11.00 per ton 

.lJl PRI" .,rcnmonl 

The result, 01 tbJ, analy,t, lnd1cate that tbe eoonoml0 

vl~bJllty ot thD opD~~tlon 1~ .o~t •• n.ltlv. to chlng8J 1n metal 

prloes and ,rade. The operation II much les8 ,ensltlve to mlntnl 

rate tban ,rade and prJoe. Otber iactor, are Important, but not 

crucJally so. 

Metal prJces are Deyond t~e Control or t~J' operatlon '0 tDe 

.~4t ,J,nI/JeAnt la&tbr, a~ tal as ,~~/Jt4hl1jt
~ j~ ~eft88~fted, 

&~e6m~~ ~P
A~~ ~6~!P61. 

A~ B paaUle 8f faJ', AFM ~a. pu~cba~D
d a 

"MAP" lMchInft. fhI3 13 I hand htJld a.,&IY maohlne tbat baa prgYin 

extremely relIable and accurate tor s1lver by the US Bureau 01 

Mines. / Tbe assay method Is ,Imply to bold tbe " machlne agaJnst a 

rg,k tlQi tgr 3-~ mlnutli And Wilt tor I r~ld Qut. Tbj~ 

obviously reduces assay costs sl,nJtJcantly and ,reatly enllances 

Irade' control slnce every round oan be checked be/ore blastin" 

witb .' an ImmedJate result avallable. Thus a tJlbt oontrol becomes 

possible, allowJn, ,rade to be maintaIned, even at tbe expense ot 

productlv1ty. Mlnlng a oons1stently blgber ,rade materIal will 

Ireatly enbanoe tile prolltability 01 tbe operatlon. 
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9. POTENTIAL 

Tbe A4b Peak property ls lartely unexplored. Very l1ttle in 
tbe way ot exploratJon was oonducted by the early operator, 
Goldfield, since considerable re$erves were aval1able in close 
prorlmfty tn th~ two maJn &hafts. Veta Mlnft8 gonnegtld t~C~i two 
.. Il,..ff. 10)· ... ""nf I '.f Inn 'lIlI-.fHld1~d AHlf lJJ Jl8JAl'tlUI (flnlJ""lIH' 
1987) to have encountered veln alon, the entJre length 01 th1s 
1050 teet 01 drlft, very IHtle 01 whlch . Is In any 01 the above 
mentioned reserve categorIes. Tbe maIn Asb Peak vein has boen 
developed In all three sha/ts over a .tr1ke length 01 1500 metres 
And developed to a depth 01 300 mst~es on tbe 91~ level. 
ContJnulty ot tbe veIn over tbl. length is turther contirmed by 
tbe produotion and drIlllng actIvItIes ot Phelps Dod~e An tbe 
early 1980's. Near .urtace drI1lin~ between tbe Hardy and 
Sbamrock .batts, and northwest ot tbe Hardy shaft, all above the 
100 loot level, intersected betwssn 1.~ and 10 metrss ot Ash Peak 
vein averarJnt 4 OPT sIlver crrr, 1989). Thia Irade corresponds 
tairly closely to the grade recovered trom ahallow workings 1n 
other areas. Mu~pby (1940) reports "the mine ba, been drl11ed to 
1400 teet and la~re and comparatively bJgb grade ore are located 
by drilling". Merz (1981) report, a drill hole tracIng the veIn 
trom tbe 976 toot level to "j800 teet", an additional dip extent 
ot 190 metres. Hence, at an avera~e width ot Z met~es, a 
leolo,ic41 potential of 4 millIon metric tons exists In this vein 
alone. 

In.splratAon discovered the HanlJng Wall . 'V·eln by d~lvin, a 
c~os, cut Into the hanllnr wall ot the main A.h Peak vein on the 
400 toot level ot tbe Sbamrock workings. Inspiration then 
developed the Han,ln, Wall vein on the 400 toot and ~OO toot 
levels and drJlled It every 100 teet tor 1200 teet along the 800 
toot level, enoounterlng "good widths" (Setter 1988). The only 
,rade Ilgurss reported are In a cross out on the 600 toot level 
whsre "50 teet ot 6.8 OPT silver" was encountered (Sette~ 1988). 
In addJtJon, the Han,lnl Wall vein has been locat ·sd In the Hardy 
and Commerce sbatt areas, indlcatln~ a potentIal strike lenlth ot 
at least 1200 metres. The leologica1 potentIal Is theretore 
Indioated to be In sxcess ot 1 million metrIc tons at an averale 
width ot Z metre,~ . 

I 

In addHJ.on to the two veIns desorIbed abovs, other veIns 
ma y a Iso ex J s t. A" Gr e e n ve J n" w J t b " goo d wid t h." 1 s r s p 0 r ted 
some ZOO teet Into the toot wall 01 tbe Ash Peak vein, discovered 
while drJ.ttJ.n, tor water. Thia mayor may not be tile veAn 
reported by Setter (1968) in the vlcJ.nJty ·ot the Ha~dy shatt, 
dipping towa~ds the Ash Peak veIn. The potential ot tbese oths~ 
veln. 1& untested. 

Finally, some autbors (c.~. Karnle, 1.988) ieel tbere Js 
potentIal for "Manto-type" deposlts at or below the contact with 
tbe ,edlments below the volcanics. Tbe contact Is ~ expected to bs 
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at a deptb 01 500 met~el or more. ~ntos are replacement type 
deposIts wbe~e tlulds selectIvely replace lavorable borizons 
(usually lImestones). Sucb deposIts tend to be lar~e and hJrb 
grade. For example, at Potoll In Mex1co, tbe indlv1dual bodies 
reacb lenrtbs ot 1000 plus metres and cross sectIon, 01 100 to 
6000 square metre&. Tb8reto~e, tonnagel r4nl8 l~om 2~0,OOO tons 
to over 10, 000, 000 tons. T1Ie a vel'a,e grade 1st ypl ca 11 y 9-1 ~ OPT 
s 11 vel' and 9 -1 0 ~ e a chI e a d and z 1 n c ( Ba t e ma n , 1. 919) • T be r e Is n 0 
dlrect evidence ot limestones below the volcanIcs at Ash Peak. 
However, Crowther (1924) states, 1n dJrect reference to Ash Peak, 
tbat "th1s tl'5urln, bas extended to the underlyJnr IJmestone 
and that ascendIng solutJon.s, In passJng throUlb the lImestone, 
lost mucb 01 theIr mIneral content belore reacbJng the upper 
tertlary zone". One bas to assume that be Is 1nlerr1n, this as a 
reason tor tbe lack ot lead and zInc In tbe veIn" unless be bad 
evIdence ot lJmestone not avaIlable to tbis autbor. 

/ 
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1 O. CQNaL VOl WI} 

The Asb Peak veJn system appears to be related to a maJor 
structural break tbat has resulted 1n ~everal pbases ot velnJng, 
not necessarily alont the same cbannel. Th1s bas resulted in 
several parallel veins. The veJnIng Is clearly ot epithermal 
orllin and as sucb, ,rade increase witb deptb. Tbi, ,rade cbange 
Is contirmed by blstorical Issaf data. Tbe leo1011041 potentlal 
ot tbis property 18 virtually untested and it' reserves untapped. 
As a silver mine, wHb its current low grade and poor 
recoverabtlity, It 1s not economJc. However, as a direct shipped 
tlux wltb minimal prooe"lng and capital reqUirements, a 
dltterent picture emerIes. Tbo reduced operating COlts and 
minImal servloinl ot capital allow muob lOWer grade ~terlal to 
be protltably extracted and . sblpped. Precl_ely bow protltable 
the mine will be bas yet to be determined, beoause the operatJon 
Is not In tull production and cannot obtain tbe blghest smelter 
payments unttl It can consIstently delJver a reliable product. 
However, the potential protltabJllty look' very encouraging. 

Two areas allow room tor turther Improvements; grade and 
tonnage. It the grade can be sllnt/Joantly Jncreased to, tor 
example, 8.0 OPT sHYer, the economics are sJgnltloantly 
enhanced. Such an expeoted ~rade J$ not un~easonable, since that 
1s the aver.,e 01 all mate~lal ever mJned on the prope~ty. This 
sbould be tbe prime locus ot luture ope~atJons. Secondly, tbe~e 
1s room to inorease productlon. This would requJre additional 
cap1tal expenditures aJnce the shatt cannot~ a~ it stands, 
produce mucb more tban 400 tpd. However, tbe sbatt capacJty 
oould be Jnoreased wJtb a seoond 'kip. Tbl, would necess1tate tbe 
removal ot the man-way and an alternate would have to be 
provided. SJmJlarly, more equJpment and more personnel would be 
required to acbieve an Incr~ase to BOO - 1000 tons per day. 

In conclusion, there are tbe tollowlnl rea~on' tor CanaMln 
acquiring a 100~ Jnterest In this operation: 

1. It Is a produolng mine. 
/ 

Z. At 300 - 400 tpd It sbould provide tuture lon, term 
.J nCOme. 

3. Tbe geolollcal potential ot the deposJt 1~ untested and 
appear, to be ver¥ lar,e, 

4. The Irade oan almost oertalnly be JncJ'e.~ed well above 
tbe Jnltlal expected 6.5 OPT slIver. . 

5. In the lonler term tbe potentJal IndJcates room tor 
sl~nJticant Increase. In the rate ot product10n. 
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11. PROPOSALS 

1. AssIst AFM In obta1n1nl the deSIred production ot 300-
400 tpd as soon as poss1ble and thus prove It to be a 
pro/ltable operatIon wItb a bistory 01 protlts. 

2. Conduct tbe required engineerIng studles to evaluate 
ways ot ,jrnJllcantly lncreaslng tbe exJstlnl levels ot 
production. 

3. Reneiotlate all smelter contracts, once a consistent, 
rellable product 1s avallable. 

4. Conduct a near surtace e~plorat1on drill pro,ram to 
Inorea,e the oontldence levels tor Irade and tonnage to 
provIde data tor near term mine development plannlnr. 

Consider a deeper orientated 
to test beyond tbe 600 level 
reserves 1n the velns and 
depos it s . 

exploratJon drill program 
tor mucb bl,her trade ore 
to test tor Manto type 

8. Explore and develop the reserve potent1al alon, strike 
ot tbe ourrent Sbamrock workln,s, partIcularly 1n the 
area ot tbe Hardy sbatt and between the Sbamrock and 
Commerce worklnls. 

i 
I 

! 
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Summary 

The Ash Peak District is located about 9 miles west

northwest of Duncan, Greenlee County, Arizona. Federal lode 

claims were first located in the district in 1899. The first 

large scale development occurred in 1918-1919 when Goldfield 

Consolidated Mines optioned the property. Veta Mines was 

responsible for the first significant production of ore between 

1936 and 1939 when they produced 179,933 tons of ore. The 

Inspiration Copper Co. produced 164,030 tons of silica flux 

ore from 1941 to 1953. The majority of the production has been 

from the Commerce and Shamrock shafts. A total of 350,626 

tons of ore grading 9.35 oz/ton silver and 0.035 oz/ton gold 

have been produced from the underground workings. 

Tertiary volcanic rock cover the entire area of inter

est. These rocks in order of decreasing age are andesite, 

felsic flows, dikes, and domes; and post mineral basaltic 

andesite. The dominant structural trend is northwesterly and 

is defined by faults and the allignment of felsic intrusive 

rocks. 

Silver mineralization occurs in quartz veins as 

argentite. Overlying the orebodies the veins can be identi

fied by slightly anomalous silver values and irregular 

quartz stringers with minor iron-oxide staining and some 

chloritic and clay alteration. Total sulfide content in the 

veins is very low. Most of the mineralization is in the Ash 
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Peak vein, however there is some promising mineralization in 

the Green vein. 

The exploration targets have been assigned three 

levels of priority. The first priority targets are (A) below 

the Hardy shaft on the Ash Peak vein, (B) in the Green vein, 

(C) below some superficial workings on the Ash Peak vein 

1500 feet west of the Hardy shaft. The second priority 

targets are (A) at the intersection of the Ash Peak and Green 

veins and (B) on a fault/vein west of the intersection of the 

Ash Peak and Green veins. The third priority targets are 

(A) below the bottom of the Shamrock workings and (B) on a 

fault/vein about 300 feet south of and parallel to the Ash 

Peak vein. The first and third priority targets are entirely 

on land held by the Ash Peak partners while the second priority 

targets are held by SAGE Associates, Inc. 

If exploration of the Ash Peak District is reason

ably successful, the ore produced from the district may be 

sold to anyone of a number of smelters in the region. An 

operation of this type should meet the criteria of a mine

life greater than five years, an annual cash flow of at least 

$1,000,000 and a DCF-ROI of at least 20 percent. 
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Conclusions and Recommendations 

The Ash Peak District has excellent potential as a 

silici ous smelter flux mine. The geological conditions at 

Ash Peak indicate that there is a high probability for the 

discovery of several hundred thousand to more than a million 

tons of ore grading about 9 oz/ton silver. The location of 

the property is also very favorable with respect to several 

smelters in southwestern New Mexico and southeastern Arizona. 

It is recommended that SAGE Associates, Inc., retain 

32 federal lode claims and 3 state prospecting permits at 

Ash Peak. These claims and prospecting permits may be re

tained for less than $6,000 for the first year. It is not, 

however, recommended that SAGE enter into negotiations with 

the Ash Peak Partners until the geology of the district has 

been more extensively examined, and the 9xploration for ore 

reserves has been planned. 
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The Ash Peak District is about 9 miles west-northwest 

of Duncan, Greenlee County, Arizona (Figure 1). Access to the 

property is via highway U. S. 70 which passes about 1/4 mile 

north of the mine area. 

History 

The Ash Peak mines were located in 1899 and first 

developed in 1900. During 1906-1909 there was some production 

from the Green vein and the Hardy Shaft on the Ash Pe"ak vein. 

Goldfield Consolidated Mines explored the Ash Peak vein by 

sinking the Shamrock shaft to 800', the Commerce shaft to 

500' and driving 6166 feet of drifts and cross-cuts in 

1918-1919. Goldfield abandoned the mine when the company was 

unable to reach an equitable agreement with the mine 

owners. 

Veta Mines operated the property from 1936 to 1939. 

Development consisted of deepening the Shamrock shaft to 

975 feet and connecting the Shamrock and Commerce workings. 

Veta Mines milled and concentrated the ore by floatation but 

recovered only 65 percent of the gold and silver values. 

As a result, the operation proved uneconomical. 
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Leasors shipped small amounts of silica flux to 

Inspiration Consolidated Copper Company at Miami, Arizona, 

during 1940-1941. Inspiration leased the property from July 

1941 to July 1953. The Commerce and Shamrock Mines served 

as a steady source of flux during this period. The mine 

operator was under orders to do no new exploration or develop

ment work. Ore was shipped to the smelter until Inspiration 

believed that the ore developed by Goldfield and Veta Mines 

had been mined out. 

Since 1953, some flux material from open-pits and 

mill tailings has been shipped to the Morenci, Douglas, and 

Inspiration smelters. The production history of the Ash Peak 

Mines (1899-1976) is listed in Table 1. 

Geology 

The Ash Peak Mine area is underlain by a thick sequence 

of mid-Tertiary volcanic rocks ranging in composition from 

basaltic andesite to rhyolite (Figure 2). The oldest rocks 

are fine-grained, vesicular andesite flows and massive andesite 

breccias. These rocks strike roughly north-south and dip 

about 150 to the west. The total thickness of these rocks is 

unknown since they are offset by several faults and they are 

not observed to overlie older rocks in the mine area. Cross

sections drawn through the area suggest that these andesites 

may be 2000-3000 feet in thickness. 
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Table 1 

ASH PEAK MINES PRODUCTION HISTORY (1899-1976) 

Silver Gold 
Year Tons (oz) (oz/T) (oz) . (oz/T) Operator 

1899-1906 Unknown 
Goldfields 

1906-1936 6,663 119,998 18.00 335.5 0.05 and others 

1936-1939 179,933 1,695,767 9.42 6,329.0 0.035 Veta Mines 

1940-1941 Unknown Leasors 

1941-1953 164,030 1,461,507 8.91 5,806.6 0.0354 Inspiration 

1953-1968 Unknown Leasors 
E. E. Lewis Co. 

1968-1970 17,607.7 71,220 4.045 (open pit) 

1970-present 0 

Total 368,234 3,348,492 9.04 12,471 0.035 

Total (under-
ground) 350,626 3,277,272 9.35 12,471 0.035 

Production by Mine 

Commerce 120,000 tons 

Shamrock 223,612 tons 

Hardy 7,000 tons 
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The andesites are unconformably overlain and cut by 

a sequence of felsic plugs, flow-dome complexes, vent breccias 

and air-fall tuffs. In the immediate Ash Peak Mine area these 

are up to 1000 feet in thickness. This suite of felsic rocks 

can be traced for more than 15 miles from the Gila Valley 

near DUncan northwesterly to the Slick-Rock Basin area. The 

trend of the felsic domes and dikes is N45W to N70W. 

Unconformably overlying the andesites and rhyolites 

is a sequence of basaltic andesite flows and tuffs. These 

rocks have been dated at about 27 m.y. These rocks are post 

mineral and are not present in the area of interest. 

The Ash Peak Mine area occurs in a northwest-trending 

zone of weakness at least 15 miles in length which is marked 

by felsic flow-domes, dikes, vent breccias, air-fall tuffs 

and northwest-trending normal faults of unknown displacement. 

This zone may represent the southwestern margin of a cauldron 

which lies to the northeast. 

The principal structural direction within this zone 

is N70W and is marked by normal faults and felsic intrusions. 

The exact timing and duration of faulting is not well defined. 

The principal faults cut the felsic flows and older andesites; 

however, some felsic domes and dikes line up along or parallel 

to the principal fault zones. Consequently, it appears that 

faulting and felsic volcanism occurred concurrently. Fault

ing may have commenced prior to and terminated later than the 
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felsic volcanism. Both types of activity may have been re

lated to the collapse of the postulated cauldron. 

Mineralization 

Silver and gold mineralization in the Ash Peak area 

occurs in quartz veins which strike between N30W and E-W 

(Figure 2). Nearly all of the ore mined to date has corne 

from the Ash Peak vein. The Ash Peak vein is localized in 

a fault of unknown displacement which has been traced for 

more than six miles along strike. In the mine area this 

vein has been explored by the Commerce, Shamrock, and Hardy 

workings for about 4500 feet along strike and as much as 

1000 feet down dip. Between the Shamrock and Commerce Mines 

the vein is from 3 feet to 50 feet wide and averages about 

20 feet in width. In this area the vein strikes N55W and 

dips 700 -800 to the southwest. The vein consists of one or 

more distinct, subparallel splits separated by septae of 

altered wallrock, 5'-30' in width. More than one of these 

splits may be mineralized. The vein material consists of 

brecciated and recemented quartz, altered rock-fragments, 

calcite, siderate, and about 0.5 volume percent sulfides. The 

sulfide minerals are pyrite, chalcopyrite, galena, sphalerite, 

and argentite. As indicated by the chemical composition 

(Table 2) the Ash Peak ore is excellent silica flux material. 

The Commerce and Shamrock orebodies, which were mined 

by shrinkage stoping, average about 800 feet in length, 400 



Ag 

Au 

Si02 
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Fe203 

Al203 

CaO 

Mn 

H2O 

Table 2 

CHEMICAL CONTENTS OF THE ORE 
Ill.S.B.M. IC-7119 (194011 

11.27 oz/ton 

0.025 oz/ton 

85.8% 

0.045% 

3.21% 

3.28% 

5.07% 

0.45% 

2.1% 

10 
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feet in vertical extent, and 7 feet in width. These orebodies 

occur in flexure zones in the Ash Peak fault. Ore-grade 

silver mineralization, which averages more than 9 oz/ton 

with a 6 oz/ton cutoff-grade, occurs in shoots or lenses 

within the vein ,(Figure 3). The ore is bounded by assay 

walls and is less extensive than the quartz veins. The 

average grade of the orebodies appears to be increasing to 

the west (Figure 3) . 

Between the Commerce and Hardy shafts a line 

parallel to the tops of the ore zones plunges about 120 to 

the west (Figure 4). East of the Commerce Mine the ore zone 

appears to have been eroded away. The Commerce orebody crops

out, the- Shamrock orebody tops-out about 300 feet below the 

ground surface and the top of the ore-grade mineralization 

in the Hardy shaft is at least 600 feet below the ground 

surface. Because of the westward inclination of the tops of 

the ore zones, the Ash Peak vein has not been adequately 

tested west of the Shamrock orebody. 

The Ash Peak vein crops-out continuously from the 

Commerce to the Shamrock shaft. It is exposed locally from 

the Shamrock shaft to a point 1000 feet west of the Hardy 

shaft. West of this point the vein consists of a broad zone 

of broken rock, 50' to several hundred feet wide, cut by 

quartz and quartz-calcite veinlets and locally altered to 

clay and chlorite. These zones of veinlets and diffuse 
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alteration are similar to those found In other districts above 

commercial mineralization. 

Several other fault/veins have been mapped in the Ash 

Peak area. Of these veins, only the Green vein and a zone of 

alteration and silicification south of and parallel to the 

Ash Peak vein appear to be of interest. veins found east of 

the Commerce shaft appear to be the eroded root zones of a 

vein system. 

The Green vein (Figure 2) crops-out for about 2000 

feet along strike. It terminates to the east and may merge 

with the Ash Peak vein to the west. This vein ranges from 

3 to 45 feet in width with an average width of about 10 feet. 

It is composed of coarse-grained, vuggy quartz veinlets; 

angular rock-fragments; adularia; bull quartz; porcelaneous 

quartz; calcite; minor rhodochrosite; and less than one 

percent sulfide minerals. There has been minor open-pit 

production from the Green vein. 

About 300 feet south of the Ash Peak vein there is a 

zone of chlorite alteration and diffuse quartz veining which 

parallels the Ash Peak vein for more than 8000 feet along 

strike. This zone may represent the top of a buried vein. 

Geochemistry 

Silver-gold geochemical and assay data are available 

from orebodies, vein-material above orebodies, barren vein

segments, untested vein-segments and weakly mineralized zones 

which may represent haloes above veins. 
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The distribution of silver values in known orebodies 

is shown in Figure 3. Geochemical and assay data from out

cropping vein segments above known orebodies average about 

1- 3 0 zAg/ton (31-100 ppm) and 0.01 to 0 . OOX oz Au/ton 

(0.3-0.1 ppm). Locally values of +10 oz Ag/ton were obtained 

from selected samples of out-cropping vein-segments above 

ore. In out-cropping veins silver values decrease with hori

zontal and vertical distance away from an underlying orebody . 

Samples taken from vein out-crops above areas in the mines 

which run less than 5 oz Ag/ton average about .2 to .4 oz 

Ag/ton (5-15 ppm) . 

Similarly, out-cropping vein segments of the Ash 

Peak vein above the Shamrock and Commerce orebodies contain 

strongly anomalous Ag/Au values. Locally ore grade Ag values 

occur at the surface near the Commerce shaft. Application 

of these findings to outcropping vein segments elsewhere in 

the district (Figures 2, 5) indicates the following: 

1. Ash Peak vein segments east of the Commerce Mine con

tain only low or weakly anomalous Ag/Au values. 

These vein segments may either be the roots of ore

bodies now eroded away or barren vein ·segments. 

2. Veins south and east of the Commerce Mine contain 

only low or weakly anomalous Ag/Au values. These are 

believed to be either barren vein segments or the 

roots of orebodies removed by erosion. 
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3. The Ash Peak vein crops-out only locally west of the 

Shamrock shaft. Ag/Au values from vein segments and 

altered wall rocks are generally low or weakly 

anomalous. However, +10 oz Ag values were obtained 

from material on the Hardy dump and from a prospect 

shaft west of the Hardy shaft. These two prospects 

occur in areas where the Ash Peak structure under

goes slight deviations in strike. Ore grade Ag 

mineralization encountered at the Hardy shaft may be 

from an untested orebody. Silver mineralization in 

the prospect west of the Hardy shaft may be leakage 

from another buried orebody. 

4. The west end of the Green vein is up to 45 feet wide. 

Samples from this location contain up to 5 oz Ag/ton. 

This, and geologic data, suggest that the Green vein 

out-crop is the surface expression of a buried 

orebody. 

5. The western extension of the Green-Ash Peak fault/vein 

is a fifty to several hundred foot wide zone of 

fractured andesite (altered to chlorite and clay 

minerals) cut by thin, discontinuous quartz-calcite 

veinlets. Samples of the veinlet material averaged 

about 1-2 ppm Ag. These values are considered to 

be weakly anomalous (average background Ag values for 

andesites is about 0.1 ppm). Visible mineralization 



and Ag values here are similar to those encountered 

above productive veins in other districts. Conse

quently, this zone of diffuse mineralization may 

signal the presence of hidden ore-grade mineraliza

tion at depth. 

Exploration Targets 
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Exploration targets in the Ash Peak district are 

listed in Table 3, and shown on the geologic map (Figure 2) . 

Each target is estimated to have the potential for approxi

mately 200,000 tons of ore grading about 9 oz/ton. The 

exploration targets are listed as having three levels of 

priority. First priority targets have an excellent chance 

of being discovered. Second priority targets have a good 

chance of being discovered but the exploration effort would 

be somewhat more difficult. Third priority targets would be 

explored only if exploration for the first priority targets 

had been successful. 

The first priority targets are those with a high 

probability of being discovered. The first target is below 

the ore-grade mineralization encountered in the Hardy shaft 

(Figure 4). The second target is within the Green vein which 

contains nearly ore-grade mineralization at the surface. 

The third target is located on a flexure in the Ash Peak 

vein about 1500 feet west of the Hardy shaft. The prospective 



Priority 

1 A 
B 
C 

2 A 
B 

3 A 
B 

Table 3 

EXPLORATION TARGETS 

Location (see geologic map) 

Below Hardy Shaft 
Green Vein 
Ash Peak Vein - west of Hardy Shaft 

Intersection - Ash Peak & Green Vein 
Alteration Zone west of Intersection 

Below Bottom of Shamrock Workings 
Vein - approximately 300' south of and 
parallel to Ash Peak Vein 

16 

Ownership 

Ash Peak Partners 
" 
" 

SAGE Associates 
" 

Ash Peak Partners 
" 
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orebody at this location is below a shallow shaft which en

countered a narrow zone of ore-grade mineralization. 

The second priority targets are all to the west of the 

first priority targets (Figure 2). The most promising loca

tion is at the intersection of the Ash Peak and Green veins. 

Another target is in a zone of quartz veinlets and diffuse 

alteration to the west of the intersection of the Ash Peak 

and Green veins. This zone is similar to those found in other 

districts above ore-grade mineralization. 

The third priority targets occur below the productive 

portions of the Ash Peak vein and in the fault/vein about 300 

feet south of the Ash Peak vein. Ore-grade mineralization 

is said to have been encountered over 400 feet below the 

bottom of the Shamrock shaft by drill hole No. 23 (Figure 4). 

If this is true, there may be an additional orebody below 

the Shamrock workings. The fault vein 300 feet south of 

and parallel to the Ash Peak vein may also contain one or 

more orebodies. 

Property Status 

SAGE Associates currently controls 165 unpatented 

federal lode claims and three state prospecting permits. 

As shown in Figure 6, it is recommended that 32 claims and 

the 3 prospecting permits be r~tained. The total cost of 

holding this land for one year is approximately $5,385-

$130 for each claim and $1225 for the 3 prospecting permits. 
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The Ash Peak Partners control 5 patented and 12 un

patented claims in the area of interest. The terms listed 

in Table 4 were proposed by them via telephone. The mailing 

address of the Ash Peak Partners is 121 North 8th, Grand 

Junction, CO 81501. 

Economic Evaluation 

The potential of the Ash Peak District appears to 

be limited to the production of siliceous, silver-bearing 

rock for smelter flux. The grade of the ore produced in the 

past is too low to justify processing at the property. 

However, access to several smelters in the surrounding area 

via road and railroad is excellent (Figure 1). The Phelps 

Dodge smelter at Morenci is considered to be the most likely 

purchaser of silica-flux ore mined at Ash Peak. The Morenci 

smelter, only 42 highway miles from Ash Peak, has purchased 

siliceous smelter flux from the Ash Peak District in the past. 

Transportation costs from Ash Peak to Morenci were calculated 

based on truck haulage at ll¢/ton-mile. Railroad haulage 

from Duncan, Arizona, which is 10 miles east of Ash Peak, 

to Morenci would probably reduce the cost of transportation 

substantially. 

The potential ore reserves of the Ash Peak district 

have been evaluated in increments of 210,000 tons which is 

equivalent to a 100 ton per day mine opera~ing 350 days per 

year for 6 years (100 tons/day x 350 days/yr x 6 years = 

210,000 tons). The tonnages of reserves which have been 
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considered are 210,000; 420,000; 630,000; 840,000; and 

1,050,000 tons; therefore, the operating rates which have 

been considered are 100, 200, 300, 400, and 500 tons per day. 

Information from the smelter schedule (Figure 7) 

and the capital and operating costs (Table 5) were used to 

calculate the annual cash flow and the DCF-ROI (Discounted 

Cash Flow--Return On Investment) (Figure 8). This was done 

for each of the five reserve-tonnages listed above and for 

silver prices from $4.50 to $7.00 per ounce for a deposit 

with an average grade of 9 oz/ton as shown in Table 6. 

These combinations of average grade, reserve-tonnage, and 

silver price which yield a cash flow of greater than 

$1,000,000 and a DCF-ROI greater than 20% are illustrated in 

Figure 9. 

There appears to be an excellent chance that the 

price of silver will rise more rapidly than the rate of in

flation. Should this occur, the cash flow and DCF-ROI pro

jections for a mine at Ash Peak would improve substantially. 



Metal 

Gold 

Silver 

Base Charge 
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Figure 7 

EXAMPLE SMELTER FLUX SCHEDULE 
(should approximate P.D. Flux Schedule) 

Grade Metal Price 

(0.035 - 0.02) x 92.5% x (120.00 - 1.00) = $ 1.65 

(9.0 - 0.5) x 95% x ( 5.00 - 0.10) = 39.57 
$41.22 

= 1.50 

Value Charge (41.22 - 25.00) x 10% = 1.62 3.12 

Pay Shipper @ Smelter 38.10 

Trucking 42 miles @ O.ll/mile 4.62 

Value @ Mine 
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Table 4 

PROPOSED TERMS OF THE ASH PEAK PARTNERS 

Year Payments Work Reguirements 

1 $10,000 $100,000 

2 15,000 150,000 

3 20,000 200,000 

4 60,000 

All years thereafter 80,000 
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Table 5 

COST INFORMATION 

Mining Rate (TPD) 100 200 300 400 500 

Ore Reserves (Tons) 210 2 000 420 z000 630 2 000 840 z000 1 2 050 z000 

Exploration ($1,000) 100 175 250 325 425 

Drilling Reserves 
(100' x 200' grid) 
($1,000) 120 240 360 480 600 

Development ($1,000) 950 1,675 2,350 2,975 3,600 

Operating ($/T) 24 23 22 21 20 



Figure 8 

EXAMPLE CASH FLOW SHEET 

Reserves 
Capacity 

1,050,000 
500 T/day 
350 day/yr 

Mine Life 6 yrs. 
Grade 9 oz/T Ag 

0.025 oz/T Au 

Metal Price $120/oz Au Smelter Flux - Morenci 
$5.00/oz Ag Depr = Total Cap. Exp/yrs. Ope 

Gross Value = Grade x Capacity x Metal Price x Recovery 
Values in ($l,OOO's) 

Year o 1 2 3 4 5 6 7 8 9 10 

Gross Value (Smelter Schedule x T/yr) 5859.0------------------------------
Royalties (2% + $80,000) ---- 10 - 15 20 197.2 
Gross Income 5661. 8 

Expenses 
Operating Cost $-UJ{T - 3500. ° 
Depr. (straigh-t-l1ne) --- ----766-:7 
State Property Tax (2% G.!.) lT3-:-2 

Total pre-depl. Expense z.-3-79-.-9 

Pre-dep1. Income 1281.9 
Depl. (15%-G.I. or 50% PDI 

which ever is less) 640.9 
Taxable Income 641.U 
Inc. Tax (Staie--tFear----S2%--- 333.3 

Profit 307.7 
Depr. 706~7 

Dep1. 640.9 

Capitol Expenditures 4600 400 600 3600 

Net Cash Flow -410 -615 -3620 1715.3------------------------------

DCF-ROI 25% 

N 
W 



Table 6 

OCP-ROI AND YEARLY CASH FLO'v 

(SILVER GRADE - 9 Qz/T) 
ASH PEAK FLUX MI NE WITH 6-YEAR MINE-LIFE 

SHIPMENT 1'0 PHELPS DODGE - p.iORENC I 

TPD 
(Rest:'r~$) /CJO 2.00 300 
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ASH PEAK MINE 

ARIZONA FLUX MINES, INC. 

1.0 SUMMARY 

CanaMin Resources Ltd., a British Columbia company, has 
agreed to acquire Arizona Flux Mines, Inc. and its Ash Peak 
silver-silica mine in consideration for 555,567 shares of 
CanaMin and other considerations. Southern Gold Resources 
Ltd., a privately held company of British Columbia and a 
company which manages CanaMin Resources Ltd. has lent Arizona 
Flux Mines $150,000 for which it would receive a monthly loan 
payment of SOX of net cash flow until payout and 13.1X of the 
issued capital of Arizona Flux Mines, Inc. 

The Ash Peak Mine has epithermal, silver-bearing chalcedonic 
quartz veins which have been in production intermittently 
over the past 80 years, initially as a silver mine and in 
later years as a silver-bearing silica flux mine. The vein 
system strikes northwesterly and two veins have been in 
production, most of it coming from the Ash Peak Vein with a 
lesser amount from the Hanging Wall Vein. This system has 
been developed by three shafts with drifts therefrom and with 
stopes from the central Shamrock Shaft and the southeasterly 
Commerce Shaft. The vein system is reported to occur over a 
length of about three kilometers; the distance developed by 
the shafts is 1340 meters. 

Most of the production has been from the Shamrock Shaft with 
some from the Commerce Shaft but a minimal amount from the 
Hardy Shaft to the northwest. The main production was by 
Veta Mines Ltd. when the ore was milled on the property and 
by Inspiration Copper when the ore was shipped directly to 
the smelter. These two stages of production amount to 
303,750 tons with an average grade of about 8.5 oz/ton Ag and 
0.032 oz/ton Au. Subsequently Beaver Mesa Exploration and 
Phelps Dodge Corporation produced silver-bearing flux from 
the property above the old workings, both from surface open 
cuts and from declines. This amounted to 97,201 tons with an 
average grade of about 4.2 oz/ton Ag and 0.02 oz/ton Au. 

In 1986 Arizona Flux Mines, Inc. acquired the lease on the 
property and commenced limited production while rehabilitat
ing the old workings. The Shamrock Shaft has been rehabili
tated to the 325-level and active stopes on the 300-level are 
producing. A hoist and compressor and a semi-autogenous 
grinding circuit have been installed and the mine connected 
to the local utilities for power. 

--------~rn1~ 
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The mining method is by shrinkage stoping over a full width 
of the vein. Ore shoots will lead into the haulage levels 
and this will gradually be tracked for later development of 
additional stopes. Initially a slusher will be used to take 
the ore to the shaft from stopes close to the shaft. 

No geological maps are available for the underground wor
kings; however the assay plans from Goldfields Consolidated 
have been obtained for the previous work. The control for 
the mineralization is not known; however there does seem to 
be an upper transition boundary to the higher grade portions 
that were mined in the past from the Commerce and the Sham
rock shafts. There may also be a parallel lower bounding 
surface to the higher grade parts. Other more steeply dip
ping structures may also have controls over the distribution 
of the higher grade silver portions within the veins. In 
order to resolve the geological controls and conduct explora
tion for good grade zones it is necessary to have a full time 
geologist on the property. 

Estimated ore reserves include 16,000 tons proven ore, 
108,000 tons probable ore and 170,000 tons possible ore. 
However, the geological potential for more ore zones along 
this extensive structure is very good as practically no 
exploration has been done at depth away from the Shamrock 
Shaft. 

To make an economic appraisal of the property several scen
arios were assumed. The most probable one with a grade of 
5.5 oz/ton Ag, a mining rate of 300 tons per day and inclu
sion of book value of capital cost amounting to $550,000 
shows a present value for a five-year life amounting to $2.4 
million and for a ten-year life amounting to $3.7 million. 
In this appraisal a contingency of 251 was used on operating 
costs and a further contingency of 101 on total costs to 
cover possible fluctuations in prices, etc. The operators 
expect to improve the income of the operation through better 
product control and corresponding silver-silica flux prices 
and by introducing other operating efficiencies. 

2.0 INTRODUCTION 

Southern Gold Resources Limited has acquired a 131 interest 
in the Ash Peak Mine in southeastern Arizona, through Arizona 
Flux Mines, Inc. This mine, which produces silver-bearing 
quartz flux for the large copper deposits in the region, is 
in production at a rate of approximately 200 tpd from two 
stopes and anticipates increasing to 300 tpd with development 
of a third stope. I 

I 

I 

I 
I 
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The writer was commissioned by CanaMin Resources Ltd. to 
examine the property and the available data and make a report 
with an evaluation of the project and recommendations for the 
ongoing program. The writer made a three day visit to Ari
zona in late February, 1988 to spend time at the offices of 
Arizona Flux Mines, Inc. in Tucson and to visit the mine to 
gather data. The visit to the mine entailed examination of 
surface facilities and examination of the geology on the 
surface and in the declines. The 300-level was being rehab
ilitated at the shaft and the hoist was undergoing some 
improvements; therefore the other underground workings were 
not examined. Rock specimens were collected from surface 
exposures and the declines for some preliminary petrographic 
studies. Observations and data gained from this visit were 
augmented by a number of prior reports which are listed in 
the ftReferences. ft 

The first report, dated April 15, 1988, has been augmented by 
incorporation of data received from Sage Associates Incorpo
rated. This included original assay plans from the work by 
Goldfields Consolidated. Data from the petrographic studies 
made by the writer has also been incorporated. 

3.0 LOCATION AND ACCESS 

The Ash Peak Mine is located 0.4 kilometers south of Arizona 
State Highway #70, 16 kilometers west of the town of Duncan 
in Greenly County of southeastern Arizona. It is also 50 
kilometers east of the town of Safford. Safford is 270 
kilometers by road east of Phoenix and 215 kilometers by road 
northeast of Tucson. The area is well serviced by paved 
highways to all major supply centers and air and rail trans
port points are within reasonable distances. A large, 
trained labour pool is available from other mining districts 
in Arizona or nearby New Mexico. Supplies of electrical 
power and limited supplies of water are available on the 
property, sufficient for the current operations and the pro
posed expanded operations. 

Within a radius of 200 kilometers there are four operating 
copper smelters, all of which use silica flux in their pro
cesses. The closest is the Phelps Dodge operation near 
Morenci, about 75 miles by road to the northeast. 

The mine is at an approximate elevation of 1422 meters in an 
arid desert setting. The climate is mild all year around, 
permitting operations to be continued throughout the year. 

--------~rm~ 
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4.0 PROPERTY 

The data for this section has been obtained from Mr. Stephen 
Quin, Vice President of Exploration for Southern Gold Resour
ces Ltd. The writer has not investigated any aspects of the 
claim holdings or titles. 

The property comprises five patented mining claims, two pat
ented mill sites, and 33 unpatented mining claims as listed 
in Table I. 

Name 

Great Eastern 
Commerce 
Fraction 
Summit 
Homestead 
Commerce 
Summit 

Shamrock 
Shamrock #1 
Shamrock 12 
Patton 11-7 

• (relocated) 
Hardy #1-2 
Lone Camp 13,#6 
Hellfire #2 
Suden #2 
Fran #2 
Cougar 12 
Granduc 12,#5-7 
Harmony #1 
B & B 11-4 
MAB #1-6 

TABLE I 

LIST OF CLAIMS 

Type 

Lode 
Lode 
Lode 
Lode 
Lode 
Millsite 
Millsite 

Placer 
Placer 
Placer 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 
Lode 

Status 

Patented 
Patented 
Patented 
Patented 
Patented 
Patented 
Patented 

Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 

Patent # 

783751 
783751 
783751 
783751 
783751 
783751 
783751 
BLM Serial 1 
41275 
41276 
41277 
57278-84 
(165054-165060) 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
n/a 
100836-100839 
100840-100845 

Date 

7 Mar 1921 
7 Mar 1921 
7 Mar 1921 
7 Mar 1921 
7 Mar 1921 
7 Mar 1921 
7 Mar 1921 

19 May 1963 
19 May 1963 
19 May 1963 
14 Jul 1979 
24 Feb 1982 

9 Feb 1972 
9 Feb 1972 
9 Feb 1972 
9 Feb 1972 
9 Feb 1972 
9 Feb 1972 
9 Feb 1972 

24 Feb 1982 
13 Jan 1980 
13 Jan 1980 

The claims are held under option by Arizona Flux Mines, Inc. 
(WAFMW). AFM is required to make minimum monthly payments to 
the property owners of U.S. $6250 per month or to pay the 
equivalent of a net smelter royalty, whichever is greater. 
The effective rate of this NSR is approximately 8S to lOX as 
set out below: 

--------~rnl~~ 



Net Metal Value 

Less than $20/ton 

$20/ton to $52/ton 

$52/ton to $62/ton 

Greater than $62/ton 
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TABLE II 

VALUE OF ROYALTY 

Royalty 

$2/ton 

$2 + 6.25% of 
amount over $20 

$4 + 22.5% of 
amount over $52 

$6.25 + 37.5% of 
amount over $62 

5.0 INTER COMPANY RELATIONSHIPS 

Effective Rate 

10% 

10% to 7.7% 

7.7% to 10% 

10% to 20% 

The following data has been supplied by Mr. Stephen Quin 
and/or taken from the share exchange agreement between the 
vendors of the property, Arizona Flux Mines, Inc. and CanaMin 
Resources Ltd. dated March 24, 1988 and effective April 1, 
1988. 

1. The vendors of the property include Shamrock Enter
prises (an Arizona partnership), Ash Peak Mining 
Company, Inc. (an Arizona corporation), and Ash Peak 
Resource and Development Co. (a limited partnership). 

2. According to a purchase option agreement entered 
into on June 25, 1986 (the ·Shamrock Agreement"), 
Arizona Flux Mines acquired the exclusive right and 
option to acquire 100% right, title and interest in 
the property. 

3. In 1987 Southern Gold Resources Ltd. loaned Arizona 
Flux Mines U.S. $150,000 for which it will receive 
50% of net cash flow each month until payout of the 
$150,000. In lieu of interest Southern Gold received 
10% interest in Arizona Flux Mines shares. At the 
same time Southern Gold acquired a further 4,500 
shares of Arizona Flux Mines at U.S. $1.00 per share 
bringing Southern Gold's equity to 13%. 

4. The authorized capital of Arizona Flux Mines consists 
of 3,000,000 shares of common stock of which 222,187 
shares are issued and outstanding. 

--------~rn~ 
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5. By the agreement of April 1, 1988, CanaMin Resources 
Ltd., a British Columbia company, the purchaser, with 
agreement from the vendors, agreed to purchase all of 
the issued and outstanding shares in the capital of 
Arizona Flux Mines, Inc. The evaluation for the 
Arizona Flux Mines shares and the consideration paid 
to all shareholders is 555,567 common shares of Cana
Min with the valued price of $1.10 Canadian, being 
the closing price of the common shares as quoted on 
the Vancouver Exchange on January 28, 1988, plus 
other considerations. This is 2.5 CanaMin shares for 
each share of Arizona Flux Mines. As additional 
consideration, Mr. W. Becker, Sr. receives a finder's 
fee of 100,000 CanaMin shares plus possible bonus 
shares based on net cash flow in the period May 1, 
1988 to May 1, 1989. 

6. The authorized capital of CanaMin Resources is 
10,000,000 common shares of which 2,592,029 are is
sued and outstanding, prior to the share exchange 
pursuant to the agreement of April 1, 1988. 

7. Other pertinent aspects can be obtained from the 
agreement. 

8. Southern Gold Resources agrees to convert its 
$150,000 loan into shares of CanaMin Resources at a 
rate C $1.10 per share or a total of 174,136 CanaMin 
shares. 

9. As of April 1, 1988 CanaMin had $365,000 cash in its 
treasury and Arizona Flux Mines had accounts payable 
of $508,302.89, including $394,126.00 in long term 
debts for equipment. 

10. The equipment in use at the Ash Peak Mine has a book 
value of approximately $500,000. This will have very 
little re-sale value after the life of the mine. In 
addition equipment not in use has a sale value 
between $50,000 and $120,000. 

11. The total accounts payable as of April 1, 1988 will 
be $508,302.89, part of which is owed on equipment 
under lease. This will be offset by an infusion of 
up to $365,000 which CanaMin had in its treasury, 
leaving a maximum total of $143,302.89 in accounts 
payable. 

-------~rnl~ 
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6.0 HISTORY 

The Ash Peak Mine was discovered in 1899 and first developed 
in 1900. Goldfields Consolidated Company next optioned the 
property and from 1916 to 1918 sank six shafts totalling 625 
meters. The deepest one, the Shamrock Shaft, reached 244 
meters in depth and had 2026 meters of lateral development. 
Goldfields could not afford the purchase price of $1,000,000 
and abandoned the property in 1918. Production for that 
period is estimated at 6663 tons at an average grade of 18 
oz/ton silver and 0.05 oz/ton gold which was direct shipped 
to the smelter. 

The property remained idle until 1936 when Veta Mines, Inc. 
took over the property and rehabilitated the three main 
shafts, constructed a 300 tpd flotation mill and connected 
the Shamrock and Commerce workings for ventilation purposes. 
The mill operated from September 1936 to January 1938, pro
ducing 173,282 tons of ore recovering 5.4 oz/ton silver and 
0.02 oz/ton gold. Poor recovery was a problem as, according 
to Sayer (1935), the tailings assayed 2.5 oz/ton silver. The 
mine closed in 1938 when the price of silver was cut from 
$0.775 per ounce to $0.645 per ounce. 

In 1941 the mine was re-opened by Inspiration Consolidated 
Copper Company and the ore direct shipped to their smelter at 
Miami, Arizona. Total production is estimated at 123,917 
tons at an average grade of 9.23 oz/ton silver and 0.04 
oz/ton gold. Up until this time all production had come from 
the Main (Ash Peak) Vein. Inspiration drove a crosscut into 
the hanging wall and discovered the RHanging Wall" Vein 
which has since proven to be quite extensive and of similar 
grade to the Ash Peak Vein. However, it does not crop out at 
the surface (Setter, 1968). 

In 1963 Sayer and Setter leased the property, and, in 1968, 
sub-leased it to Beaver Mesa Exploration. This company pro
duced 17,606 tons averaging 4.04 oz/ton silver from open 
pits. The ore was direct shipped to the Phelps Dodge smel
ter. The company also commenced rehabilitation of the shaft. 

In 1976, Sage Associates Inc. of Tucson staked large blocks 
of claims to the northwest and southeast of the ground held 
by the Ash Peak Partners. This organization compiled 
available data, did some mapping to select exploration 
targets and recommended further work. 

During the early 1980's Phelps Dodge acquired an option on 
the property and drove three declines into the upper parts of 
the veins and produced 79,595 tons averaging 4.2 oz/ton 
silver and 0.02 oz/ton gold from the Ash Peak Vein, princi
pally from open pits around the Commerce Shaft but also from 
underground. Phelps Dodge abandoned the property with the 
collapse of the price of copper and silver in 1983. 
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Petrographic examination of the rocks from these 
exposures and also of underground rocks adjacent 
Hanging Wall Vein, show that they are trachytes and 
andesites that are conspicuously devoid of amygdules 
trast to the flow rocks. More studies are needed to 

surface 
to the 
trachy
in con-
deter-

mine whether the non amygduloidal rocks are all dike rocks. 
If so, then varying textures might indicate the presence of 
several dikes in the hanging wall and also some dike rock in 
the footwall northeast of the Ash Peak Vein. 

7.4 The Vein System 

The main vein and the one which has received most development 
in the past is the "Ash Peak Vein," originally called the 
"No. 2 Vein." In addition there is a small Footwall Vein 
(the No. 1 Vein) lying to the northeast and a Hanging Wall 
Vein (the No. 3 Vein) lying about 25 feet southwest of the 
Ash Peak Vein. The Footwall Vein and the Hanging Wall Vein 
are blind veins which were discovered underground. In addi
tion there is a Green Vein which crops out about 1500 feet 
north of the Hardy Shaft and trends northwesterly, presumably 
intersecting the Ash Peak Vein System about 400 feet along 
strike to the northwest. The Sage report shows another vein 
that is parallel to and lies about 400 feet south of the Ash 
Peak Vein. In addition there are a number of quartz veins 
lying southeast of the Ash Peak System, some of which are 
likely extensions of this system. 

The Ash Peak Vein occurs along a strong fault fissure for 
over two miles (30 2 km), forming hogbagks in places. The 
vein strikes N 60 Wand dips 75 to 85 SW. Three shafts, 
the "Main" or "Shamrock Shaft," the "Commerce Shaft" to the 
southeast, and the "Hardy Shaft" to the northwest have been 
placed along these hogbacks in the silicified breccia. The 
distance between the Hardy and Commerce Shafts is 4400 feet 
(1340 meters). The distance between the extremities of 
underground workings is 5300 feet (1615 meters). 

The Ash Peak Vein is a silicified fault breccia which con
tains fragments of a variety of volcanic rocks in addition to 
fragments of chalcedonic silicified rock, indicating several 
stages of faulting and silicification. The silicified zone 
ranges generally from 3 to 18 feet (1 to 5 m) in width and 
averages about 7 feet (2.1 m). 

The vein minerals are largely chalcedony of a variety of 
colours from grey to reddish, quartz, white to black calcite, 
argentite, pyrite, and traces of gold. Secondary minerals 
such as cerargyrite, malachite and gypsum are also present. 
The occurrence of malachite and also the recovery of some 
copper from the flotation (Setter, 1968) indicate presence of 
a copper mineral in the hypogene zone. A few veinlets of 
amethyst cut the silicified rock. 

----------~rn~ 
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Arizona Flux Mines, Inc. acquired a lease on the property in 
June 1986. It commenced limited production immediately at 70 
to 80 tpd from Phelps Dodge's declines while rehabilitating 
the old workings. Work was concentrated around the Shamrock 
Shaft with the intention of reaching a production of 300 to 
400 tpd in 1988. 

7.0 GEOLOGY 

7.1 General 

The data for this section was extracted from the prior 
reports listed in the References. Data on the stratigraphy 
is summarized from Karnie (1986) who studied available data 
at the University of Arizona and at the Arizona Bureau of 
Geology and Mineral Technology and from the Sage report. The 
writer's observations have also been added. Petrographic 
studies have been made by the writer on 25 thin sections and 
the results described in a separate report. 

The Ash Peak vein structure strikes in a southeasterly direc
tion and is flanked on the northeast by some low elongate 
hills which probably owe their existence to the resistant 
nature of the silicified breccias of this vein system. These 
resistant ledges crop out along much of the zone. To the 
southwest, across a slight depression, are the slopes of Ash 
Peak which extend up to bold cliffs of flat lying volcanic 
strata. 

7.2 Rock Types 

Ash Peak itself is part of a Tertiary eruptive center that 
was active 21 to 24 million years ago. Karnei (1986) reports 
that the strata of Ash Peak and the mine area fall into a 
number of broad units. The uppermost, capping Ash Peak, is 
approximately 975 feet (290 m) thick and consists of silica
rich, crystal-poor rhyolitic flows with some interbeds of 
pyroclastic flows and tuffs. Underlying this is a sequence 
of silica-rich, pale yellowish orange tuffs with a maximum 
exposed thickness of 400 feet (120 m). 

Underlying these two acidic units is an andesitic unit which 
has been dated from 21.8 to 22.6 million years. This is 
brownish grey to greyish red in colour and at least 300 feet 
(90 m) thick. Underlying the andesitic unit is a sequence of 
thin-bedded, re-worked tuffaceous sandstones interbedded with 
airfa11 and other pyroclastic deposits with a maximum thick
ness of 100 feet (90 m). Karnie suggests that this is the 
unit that crops out on the northeast side of the Ash Peak 
Vein. 

--------~rn~ 



Below the andesite and tuffaceous units, which host much of 
the vein system, is a crystal-rich rhyolitic flow sequence of 
unknown thickness. This overlies the older sediments of lime
stone, shale and sandstone of Cretaceous and Palaeozoic ages. 

The petrographic work has shown that the predominant volcanic 
rock types are sanidine trachytes and trachyandesites, formed 
predominantly of feldspar laths. These feldspars are mainly 
sanidine with from 0 to 50% twinned plagioclase. The matrix 
to these laths is generally aphanitic; the laths themselves 
can be easily observed with a hand lens. The rocks are 
generally greyish to reddish brown in colour, the colouration 
due to hematite scattered throughout. In addition some of 
the fractures have abundant brick red hematite which per
meates the adjacent rock. 

Many of the volcanic rocks are characterized by amygdules. 
These vary from rounded to distinctly ellipsoidal to those 
that are extremely irregular and compose much of the volume 
of the rock. 

Volcanic clastics which occur adjacent to the Shamrock Shaft 
include tuffs in a variety of colours and grain sizes. Most 
of these are ash fall and reworked tuffs and most of them are 
characterized by angular fragments of the dark brown to 
reddish brown trachytes and trachyandesites. The matrix also 
has a pink tint due to the hematite. 

7.3 The Intrusions 

Several of the prior reports state that the strata are cut by 
numerous dikes and plugs. The Sage report indicates that 
these are especially abundant along the northwest trending 
zone of weakness that contains the Ash Peak Mine. 

A number of the old reports mention a dike of augite ande
site, locally called diabase, at the Hanging Wall Fault and 
one report suggests that the dike is later than vein because 
it cuts the vein. Karnie suggests that this may be part of 
the andesitic volcanic sequence. 

Southeast of the Shamrock Shaft, small quarry exposes the 
hanging wall contact of the Ash Peak Vein System. The rock 
of the hanging wall has been highly sheared and faulted 
adjacent to the resistant silica vein. This zone of highly 
sheared rock with fault gouge has a banded appearance due to 
variations in the amount of shearing and pulverization of the 
rock. Bands up to 20 centimeters wide with practically no 
shearing do give the impression of dikes. Other banding is 
due to the variations in alteration and amount of shearing. 
Away from the fault the amount of shearing and alteration 
decreases so that it is considerably reduced at a distance of 
lS meters from the fault. 

--------~rn~~ 
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Banding of the vari-coloured chalcedony is common in much of 
the silicified vein system. This banding can occur around 
fragments, in places a somewhat botryoidal structure is pre
sent. 

There have been suggestions that good ore is recognized by 
clouds of argentite and in places it is associated with 
amethyst and copper stain. Calcite is more abundant near the 
footwall than near the hanging wall and values are low where 
calcite is predominant. 

Lines (1940) gives the chemical content of the ore as 
follows: 

Ag 
Au 
5i 02 
5 
Mn 

11.27 oz/ton 
0.025 oz/ton 

85.81 
0.0451 
0.451 

7.5 Hydrothermal Alteration 

3.281 
3.211 
5.071 
2.11 

The petrography and the field observations indicate that the 
main alteration is silicfication of the host trachytes and 
the breccia fragments from these host rocks. This forms an 
extremely fine-grained quartz mixture which does contain some 
extremely fine-grained sericite. Introduction of quartz into 
the vein and the spaces around the silicified breccia frag
ments has produced the veins that are presently being mined. 

Carbonate, probably mainly calcite, has mixed with the quartz 
vein material in places and also forms an alteration product 
in some of the rocks. 

Probably the most widespread alteration product is hematite. 
Fine-grained specular hematite occurs throughout most of the 
trachytes and also occurs as an alteration product adjacent 
to fractures. This red colouration occurs in most of the 
trachytes that have been examined and also in the tuffaceous 
rocks near the vein system. Insufficient petrographic stu
dies have been done away from the vein system to determine 
whether this alteration product is related to the faulting 
and the vein system or whether it is part of the original 
volcanic phenomena. 

Early alteration, which is evident in some of the productive 
parts of the vein, has included quartz adularia. In parts of 
the vein system fragments of this early alteration product 
are now cemented by later fine-grained quartz or chalcedony. 

'-------------~rn1~ 
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An amber coloured, somewhat opaque, extremely fine-grained 
alteration product occurs in some of the specimens that were 
collected adjacent to the vein. Additional studies are 
needed to determine if this is secondary biotite. Also 
epidote has been detected in a specimen of so-called dike 
rock collected about 50 feet southwest of the Ash Peak Vein. 

The rocks (possibly trachytic dikes> along the hanging wall 
have been highly sheared and much of this has been subsequen
tly altered to a greenish product, probably a chlorite, and 
in places a white product, probably argillic alteration. 

The Sage report stresses the presence of zones of quartz and 
quartz-calcite veinlets that are locally altered to clay and 
chlorite and may indicate the presence of underlying ore 
bodies. The report states that the Ash Peak Vein crops out 
continuously from the Commerce to the Shamrock Shaft and is 
exposed locally from the Shamrock Shaft to a point 1000 feet 
northwest of the Hardy Shaft. Further northwest the vein 
consists of broken rock with quartz and quartz-calcite vein
lets and associated alteration. Also 300 feet south of the 
Ash Peak Vein there is a zone of chlorite alteration and 
diffuse quartz veining which parallels the Ash Peak Vein for 
more than 8000 feet along strike; this may represent the top 
of a buried vein. 

7.6 Structure and Structural Control 

Ash Peak and the extensions therefrom form a linear ridge or 
feature that extends in a northwesterly direction approxi
mately parallel to the Ash Peak Vein. The Sage report states 
that the strata dip gently westerly. Locally there are some 
flexures in this general trend; the bedded tuffaceous rocks 
that lie northeast of the Ash Peak Vein and a short distance 
to the northwest of the Shamrock Shaft appear to dip souther-

o ly at about 10 (S. Quin, 1988). 

The fault structure which contains the Ash Peak Vein System 
can be traced for at least 12,000 feet, with branching and 
deflecting additional veins further to the southeast. At the o mine workings, the Ash Peak Vein dips steeply <about 80 ) to 
the southwest. 

The top of the better grade silver zones, as lndicated inothe 
Commerce, Shamrock, and Hardy working~ plunges about 10 or 
120 northwesterly. Such a l~miting cap or boundary could 
indicate some thermal control related to a palaeo surface. 
However a more logical explanation would be a stratigraphic 
control at the intersection of favourable beds with strong 
quartz veins that dip steeply southwesterly but strike in a 
slightly different direction. 

--------~rm~ 



-13-

A similar lower boundary with the same plunge to the 
northwest appears to also mark the lower limits of the higher 
grade parts of the ore in the Commerce and the Shamrock Mines 
This could also be a similar lower stratigraphic control. 
These controls and other limiting controls are discussed in 
Section 8.4. 

8.0 PRODUCTION AND ORE RESERVES 

8.1 Production 

The history indicates that production at this property took 
place under six different companies including the present 
operator, Arizona Flux Mines, Inc., which is in the process 
of revitalizing the operation. In all cases, excepting for 
the Veta Mines production, the ore was directly shipped to 
the smelters. Production for the past phases of operation 
are listed in Table III. Explanatory notes follow this 
table. 

TABLE III 

SUMMARY OF PRODUCTION 

Silver 
Production Grade 

Notes Company Years Comments (short tons) (OPT) 

1. Goldfields 1916-18 6,663 18 
2. Veta Mines 1936-38 Recovered 173,282 5.4 
3. Tailings 2.5 

Heads 7.9 
4. Dir. Ship. 6,551 7.6 
5. Inspiration 1941-54 123,917 9.2 
6. Beaver Mesa 1968-70 17,606 4.04 
7. Phelps Dodge 1981-84 79,595 4.2 

1. From 1935 report, probably by Sayer. This came from high 
grade shoots. 

2. From production 
1968). Setter 
yielded 55,000 
(.031). 

records of U. S. Bur. of Mines (Setter, 
also states that the 173,282 tons of ore 

Ibs. copper (.021) and 118,000 Ibs.lead 

Gold 
Grade 
(OPT) 

.05 

.02 

.01 

.03 

.029 
0.035 

.02 

.02 

--------~rnl~ 
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3. A report with unknown author dated 1941 states that 5 
samples from the tailings dump averaged 3.4 OPT silver 
and 0.01 OPT gold. The figure used on Table III · is 2.5 
from Setter's report (1968). Thus the heads could have 
slightly higher silver than 7.9 OPT. 

4. From Setter, 1968. 

5. From Setter, 1968. 

6. The tons shipped and silver content are from Leon, 1985 
who quotes GEM, 1972. 

7. Compiled by GEM (probably George E. Moorehouse) from 
Phelps Dodge settlement sheets (1972). 

8.2 Ore Grades 

From the production statistics of Table III one can draw some 
conclusions on typical precious metal grades: 

1. The production by Veta Mines and by Inspiration Copper 
took place largely from the Shamrock Shaft between levels 
300 and 700 and from the Commerce Shaft between levels 
200 and 500. This included 303,750 tons with an average 
grade of 8.42 oz/ton Ag, if one uses the grade of 2.5 
oz/ton for mill tailings (Setter, 1968) or 8.93 oz/ton if 
one uses the value of 3.4 oz/ton Ag for surface sampling 
of the tailings pond. Gold content would average 0.032 
oz/ton. 

2. The production by Phelps Dodge was from above the 
foot level and mainly from the Commerce Shaft area 
this totalled 79,595 tons with a silver grade of 
oz/ton and a gold grade of 0.02 oz/ton. 

200-
and 
4.2 

Phelps Dodge, in its mining from surface and from 
declines, worked mainly above the 100-foot level at the 
Shamrock Shaft and above the 200-foot level and northwest 
of the shaft in the Commerce Shaft area. 

The production by Beaver Mesa (17,606 tons with 4.04 
oz/ton Ag and 0.02 oz/ton Au) is similar in grade to the 
Phelps Dodge production. It also came from open cuts. 

3. These comparative figures indicate that the values in
crease below the 200-foot level. Such a Wtog" of the 
better grade vein material would dip about 10 to the 
northwest and could explain why reports indicate that 
good values in the Hardy Shaft area are only encountered 
in the lowermost part of the workings. This could also 
be the reason for the relatively low values in the shal
low drill holes placed by Phelps Dodge between the Sham-
rock Shaft and the Hardy Shaft and to the northwest of I 
the Hardy Shaft. 

--------~rn~~ 
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4. The small amounts of ore extracted by Goldfields were 
from high grade shoots with a reported average grade of 
18 oz/ton Ag and 0.05 oz/ton Au. 

Four pages of the results of car shipments to a number of 
smelters made between 1906 and 1909 show that nearly all 
shipments graded better than 10 ozl ton Ag and 0.03 
oz/ton Au and that many of these shipments were over 20 
oz/ton Ag, with up to 30.5 oz/ton Ag, and up to 0.055 
oz/ton Au. The Sage report states that this early pro
duction came from the Green Vein and from the Hardy 
Shaft. 

5. Based on the above data, silver grades expected for much 
of the future mining will vary between 4 and 8 oz/ton. 
Accordingly three cash flow projections have been made 
using silver grades of 4, 5.5 and 8 oz/ton. 

6. The limited detailed assay data on hand, namely the 
Phelps Dodge data from the upper parts of the veins, 
indicate that, in detail, grades are quite erratic along 
the veins. Areas of relatively low grade material can 
have occasional high grade values within them and areas 
of generally good grade material can have numerous spots 
of very low grade material. Such observations have also 
been stated in some of the old reports. 

8.3 Vein Widths 

Mining operations throughout the history of this mine have 
taken place on three veins. The No. 2 Vein, now called the 
Ash Peak Vein, has been the source of most of the ore. Lying 
15 feet to the northeast is the No. 1 or Footwall Vein. 
Minor old operations took place on the No. 1 Vein; however 
there is no specific record of the amount. About 1948 Inspi
ration discovered the No.3, or Hanging Wall Vein, and it 
became the main producing vein. It is 25 to 30 feet south
west of the Ash Peak Vein and is reached by crosscuts from 
the shaft or from the drifts on the Ash Peak Vein. Only the 
Ash Peak Vein crops out on the surface; the other two veins 
are ftblind ft (H. Foard, 1953). 

A number of average widths are quoted for the past mining 
history on the Ash Peak Vein. Herbert L. Lines (1940, p. 4) 
states that the ore ranges from 3 to 18 feet in width, aver
aging 7 feet. However, he also states that grade decreases 
from the hanging wall to the footwall and that the footwall 
of the ore body is an economic cut-off rather than a structu
ral one. There is also the added factor that in the mining 
by Veta Mines a skin of quartz, about one foot wide, was left 
at the hanging wall to prevent sloughing from the fault zone 
adjacent to this hanging wall contact. Thus, average width 
quoted from the past production might be a minimum and might 
be increased under the present economic and mining condi-

--------~rn~ 
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tions. The value of the silica for flux might allow one to 
extend further into the footwall and the plan to mine very 
close to the hanging wall, leaving relatively small pillars, 
might also increase the economic mining widths under today's 
planned operation. 

The report of October 4, 1935 from which the author's name 
has been eradicated, possibly by Robert Sayer, also states 
that the vein varies from 3 to 18 feet in width with a 
stoping width of at least 6 feet and which may run up to 12 
feet. In this same report he quotes reserve estimates by 
three authors, Henry F. Crowther, H. V. Snell, and J. W. 
Bible. It is interesting to note that Crowther, who presents 
ore reserves for two mining methods, does quote shrinkage 
stope widths of 13 feet for the Hardy Shaft area, 10 feet for 
the Shamrock Shaft area and 6 feet for the Commerce Shaft 
area. 

Very little information is available on the width of the 
Hanging Wall Vein. Setter (1968, p. 2) states that in the 
work of Inspiration Copper, a crosscut driven on the SOO-foot 
level from the Ash Peak Vein encountered the Hanging Wall 
Vein and a later crosscut from the 600-foot level intersected 
the vein which, at that place, was SO feet wide with an 
average of 5.6 oz/ton Ag. The plan of the SOO-foot level 
shows stope width from 8 feet to 25 feet, averaging about 15 
feet. 

8.4 Extent of Veins, Ore Zones, and Ore Shoots 

The Ash Peak Vein has a proven length of several thousand 
feet as indicated by surface exposures and underground work
ings from three shafts. The Hanging Wall Vein, of equally 
good grade and widths where encountered, is a blind vein with 
no surface exposures and with investigations largely limited 
to the vicinity of the Shamrock Shaft between the 350 and 
SOO-foot levels. However Phelps Dodge exposed the Hanging 
Wall Vein in a decline in the Commerce Shaft area and detec
ted it in drill holes between the Commerce and Shamrock 
shafts, albeit not of good grade. 

Most of the comments on ore limits will thus be based on work 
done on the Ash Peak Vein. The limits of the ore within the 
vein are governed by assay boundaries rather than sharp 
structural cut-offs. Also, there has been a tendency to mine 
ore that is close to the existing shafts as the underground 
tramming was done by hand. Mechanized tramming, operating 
costs that should come with small mine operators, and chang
ing economic conditions should change such assay boundaries. 

The change from lower grade (e.g. 4 oz/ton shipped by Phelps 
Dodge) in the upper levels in comparison with the higher 
grade values from the lower levels <about 8.5 oz/ton mined by 
Veta Mines and Inspiration Copper) has been discussed. This 
transition boundary, if actually present, would plunge about 

--------~rnl~ 
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100 to the northwest. It appears that the values in the 
Commerce Shaft area below the 500-foot level and in the 
Shamrock Shaft area below the 700-foot level are probably of 
lower grade than the values encountered immediately above 
these levels. A line indicating this possible lower transi
tion is also included on Figure 3. This line would be paral
lel to the upper transition line and the vertical distance 
between these two lines is 400 feet. 

Other possible controls may also be present. Foard (1953) 
mentions some structures in the Hanging Wall Vein. A fault 
which bounds the higher grade zone on the west has been 
detected on the 300-level and on the 550-level. The trace of 
this fault within the vein would dip about 360 northwest. 
Similarly, a subparallel fault bounds the higher grade por
tion on the southeast. It was detected on the 400-foot level 
and on the 600-foot level and the trace of this fault would 

o dip 57 northwest. There are indications in the reports that 
the Hanging Wall Vein does extend northwesterly from the 
bounding fault where it has lower grades; in fact a stope on 
the sOO-foot level is largely to the west of this projected 
fault trace. Also there is no indication to date that this 
fault has affected the Ash Peak Vein. Thus it is quite 
possible that this fault is pre ore and has had some control 
on the distribution of the silver values. It is necessary to 
determine just how real or how important the faults are. 

The Sage report, using silver values from the plans of Con
solidated Goldfields, presents a somewhat different picture 
for the Ash Peak Vein. The contoured values (Figure 4) show 
that the are zones include a number of shoots that plunge o about 75 southeasterly. The picture for the Shamrock Shaft 
is quite impressive in that one of these shoots, along the 
eastern part of the ore body, plunges throughout almost the 
total vertical range of the mine from the surface down to the 
975-level. It is only discontinuous at the 300-level where 
information is lacking; however it is at the 300-level that 
the operation is presently finding good silver values. Thus 
this strong eastern are shoot with its sharp southeastern 
cutoff, has extended from surface to the 97s-level. 

Presently the operations of Arizona Flux Hines are concen
trated above the 300-foot level. Stopes have been prepared 
immediately southeast of the shaft where the muck has silver 
values between 7 oz/ton and 14 oz/ton as indicated by a MAP 
analyser. Also the operators have drifted northwest in the 
footwall on the 300-foot level, to bypass an old stope and 
develop ore about 200 feet northwest of the shaft. Huck 
samples indicate a silver grade of about 8 oz/ton using the 
MAP analyser. Smelter returns on shipments correlate 
satisfactorily with the indicated MAP values. 

I 
I 
I 
I 
I 
I 

I 

-------~rn~~ 



Additional encouraging information concerns the area between 
the Commerce and the Shamrock Shafts. Oral reports from 
people who worked on the connecting drift state that all of 
the development muck went through the mill in spite of the 
fairly long distance for hand tramming. They also state that 
a very high grade ore shoot was encountered. The mine plans 
do show a small stope on the connecting SOO-level drift half 
way between the two shafts. 

8.5 are Reserves 

Because the data from past production is lacking it is impos
sible to accurately determine the distribution of silver 
within the veins. The bulk of the ore which was mined by 
Veta Mines and Inspiration Copper had an average of about 8.5 
oz/ton Ag and 0.032 oz/ton Au. That mined from near the 
surface by Phelps Dodge had a grade of 4.2 oz/ton Ag and 0.02 
oz/ton Au. There is no data in the report indicating the 
cut-off grades used by Veta Mines and Inspiration Copper. 
However, the fact that Phelps Dodge did mine near surface 
vein material with an average silver grade of 4.2 oz/ton 
adjacent to the old workings does indicate the possibility of 
at least an envelope of this lower grade material around the 
old mine workings. 

The possible ugper cap to the higher grade zone, i.e. the 
line dipping 10 to the northwest, is also based on somewhat 
flimsy data. This data includes the distribution of the old 
stopes, a few assay values in the old workings, the lower 
values in the Phelps Dodge shallow drill holes, and the 
results of surface sampling. This upper capping surface and a 
possible parallel lower limit to the high grade band will 
guide the estimates of reserves in spite of the fact that 
future work might disprove such guides. Some more steeply 
d{pping crosscutting faults may control the higher grade por
tions of the deposit and also the envelopes of the lower 
grade material (i.e. four ounce material). It is only for 
the Hanging Wall Vein that such cross structures are sugges
ted by Foard, but the certainty of such structures is not 
known. 

On the basis of such considerations one can conclude: 

1. There is limited proven ore. 

2. Some probable ore can be suggested for areas in the 
vicinity of the old workings at the Shamrock Shaft 
for both the Ash Peak Vein and the Hanging Wall 
Vein. 

I 

Possible ore can be suggested for the area between I' 

the Commerce and the Shamrock workings and west of 
3. 

________________ t_h_e __ S_h __ a_m_r_O_c_k __ w_o __ r_k_i_n_g_s __ • ________________________ ~~~~ 
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4. The main encouragement here is the great geological 
potential for additional ore zones at depths sparse
ly explored by the surface drill holes between the 
Commerce and the Hardy Shafts and also to the 
northwest of the Hardy Shaft. 

5. With the present state of our knowledge estimates of 
ore reserves have little meaning. The property is 
in production and, as with many precious metal 
mines, the reserves must be found and developed as 
production proceeds. One can merely estimate a 
potential profitability for this deposit and base 
the value of the property on such estimates. 

The estimated proven, probable and possible reserves are 
given in Table IV and the ore reserve blocks are indicated on 
Figure 3. Notes concerning the support for such estimates 
follow the table. 

Reserve Block 

Proven Ore 

J 
Ii: 

Probable 

A 
A 
B 
C 
D 
L 

Possible 

E 
F 
G 
H 

Ore 

Ore 

TABLE IV 

ORE RESERVES 

Vein 

Ash Peak 
Ash Peak 

Ash Peak 
Hanging Wall 
Ash Peak 
Hanging Wall 
Ash Peak 
Ash Peak 

Hanging Wall 
Ash Peak 
Ash Peak 
Ash Peak 

Width 

7' 
5' 

7' 
7' 
7' 

12' 
7' 
6' 

12' 
7' 
6' 
7' 

Tonnage 

13,000 
3,000 

16,000 

32,000 
8,000 
9,000 

40,000 
6,000 

13,000 
108,000 

60,000 
40,000 
56,000 
14,000 

170,000 
I 

I 

------~rn~J 
-----. _._- -



-20-

Notes 

(A) Good values have been obtained in the Ash Peak Vein 
adjacent to the shaft which runs through the middle 
of this block and also in the stopes above and 
adjacent to the shaft. In addition, present mining 
indicates good values (in the order of 8 oz/ton) in 
the muck obtained just southeast of the shaft and 
about 150 feet northwest of the shaft on the 300-
foot level. 

(B) 

In addition, present work along the 300-level east 
of the shaft, has encountered good ore and widths in 
the Hanging Wall Vein. Extent is unknown, but 8000 
tons has been allowed. 

With further work some of Block A might be upgraded 
to the proven category. 

This block lies above the 400-foot level; the stop
ing of the past has been continuous below this 
block. 

(C) Because, at the close of operations by Inspiration 
Copper, mining was proceeding above the SOO-foot 
level on the Hanging Wall Vein, it is quite likely 
that values would also be found below this level. 
Also it is adjacent to the part of the Ash Peak Vein 
that has been stoped over the whole length and it 
lies between the west and east bounding control 
faults. 

(D) This block on the Ash Peak Vein lies below the 700-
level; past mining has been continuous above this 
level throughout the length o~ this proposed block. 

Setter (1988) states that Cliff Smith, former sup
erintendent for Inspiration Copper Co., informed him 
that the Veta Hines operation used the Shamrock 
Shaft below the 600-foot level to -gob- their waste 
rock. The shaft is, therefore, filled up below this 
point and Inspiration never cleaned it out. 

According to Foard, superintendent for Inspiration 
(1953), long-hole drill sampling failed to discover 
ore of commercial grade, but he did not state the 
extent of the drilling or what cut-off was used for 
commercial grade at that time. However, the assay 
data from Goldfields Consolidated indicate some good 
values below the 700-foot level. 

~---------------~rn~~ 
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The fact that the Ash Peak Vein was stoped contin
uously for a length of aoo feet above the 700-level 
and the fact that there are shafts, drifts, and some 
stopes established below the 700-foot level would 
lead one to suspect that good silver values are 
likely to occur in some of the area below the 700-
foot level. 

(E) This lies in the Hanging Wall Vein. It has the same 
characteristics as Block C of the probable ore, 
excepting that it is another 100 feet further 
removed from the ore that was mined on this vein. 

(F) This block is below Block D (probable ore). It is 
placed as possible ore because it is 50 feet further 
removed from the stoped area, no ore is mined below 
it. The longitudinal sections reveal limited stopes 
on the aoo and 975-levels and a plan of a portion of 
the aOO-level shows 32.7 feet of drift with an 
average of 11.a oz/ton Ag and 0.04 oz/ton Au. How
ever past reports do not indicate the average grades 
or positively state why very little mining took 
place between the 700 and 975-foot levels. Until 
this is firmly determined, the reserve should remain 
in the possible category. 

(G) This large area of the Ash Peak Vein lies between 
the workings of the Commerce Shaft and the Shamrock 
Shaft. Oral reports state that ore from the devel
opment drift was milled and that an unusually high 
grade lens was stoped. These imply that mineraliza
tion is present between the two sets of workings. 
In this case the average width used (5 feet) is more 
in line with the widths of the Commerce workings. 
Only one quarter of the indicated vein area of the 
block has been included in the possible reserves. 

(H> Block H is merely a bounding area west of the Sham
rock Shaft workings and stopes. Presumably there 
will be some lower grade material in this area and 
eventually some exploration will be needed to deter
mine the grade and extent. 

(J) The assay plans from Goldfields Consolidated gives 
silver-gold values from muck samples taken along 
some of the lower drifts. In particular, 265 feet 
of drifting on the 700-foot level gives an average 
muck value of 13.5 oz/ton silver. Similarly, 265 
feet of drifting on the aOO-foot level gives an 
average much value of 5.6 oz/ton. Thus the reserve 
between these two levels (Block J) has an average 
silver value of 9.5 oz/ton. About one-third of the 
aOO-foot level has an average value of 3.7 oz/ton; 
thus some selected mining would achieve a higher 
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grade with somewhat lower tonnage. The widths for 
the vein in this part of the mine are unknown. A 
width of seven feet as used in the other parts of 
the Ash Peak Vein, has been assumed. 

(K) Muck values for the 700-foot level above Block K 
averaged 21.2 oz/ton silver; muck values along the 
SOO-foot drift below Block K averaged 15.7 oz/ton 
silver. In this calculation an average value of 
18.9 oz/ton is suggested. Although the actual vein 
width is not known, a width of 5 feet has been used. 

The Goldfields Consolidated assy data also shows a 
limited amount of chip sampling along part of the 
SOO-foot level. A weighted average indicates 11.37 
oz/ton over a width of 4.06 feet. This would 
correspond to 16.9 oz/ton silver over a length of 40 
feet obtained from the corresponding muck samples. 
Such a comparison indicates that caution is neces
sary when using the results of the muck sampling; 
however the data is insufficient to enable one to 
make a reliable corrective factor when treatin9 the 
results of the muck samples. 

9.0 PRESENT DEVELOPMENT 

Arizona Flux Mines, Inc. acquired the lease on the property 
in June 1986 and commenced limited production at 70 to 80 
tons per day from existing declines while rehabilitating the 
old workings. This production came from around the Shamrock 
Shaft and southeast of the Commerce Shaft between the aurface 
and the 100-foot level. 

Production from one stope, now at 100 tons per day, should 
increase in June to 200 tons per day with a second stope. 
These stopes are on the 300-level and production is from both 
the Ash Peak Vein and the Hanging Wall Vein. 

The Shamrock Shaft has been rehabilitated to the 350-foot 
level which involved complete re-timbering, construction of 
a concrete shaft collar, a new head frame collar, a new hoist 
and compressor, and connection to the local utilities for 
power. A slusher is presently used to take the ore to the 
shaft. 

The mining method will be shrinkage stoping over the full 
width of the vein. Ore shoots will lead into the haulage 
levels and this will gradually be tracked for later develop
ment of additional stopes along strike. 

--------~oo~~ 
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The slusher drops the ore into pockets which feed the five
ton self dumping skip which in turn dumps the ore into a 50-
ton ore bin built into the head frame. Bottom feed onto the 
conveyor will carry the ore to the crushing and screening 
facility. A side dump on the ore bin will permit the separa
tion of development wastes. 

The crushing plant has a grizzley to screen off the six-inch 
plus material for later crushing. The minus six-inch mat
erial is screened to remove the -100 mesh fraction with the 
undersize stockpiled for shipment and the oversize put into a 
SO-ton per hour semi autogenous crusher. The product from 
this crusher is triple screened to remove the -100 mesh frac
tion and then the -1/4 inch fraction, both for stockpiling 
and sale and the oversize will re-enter the crusher for 
further grinding. The semi autogenous grinder and screening 
system are functioning satisfactorily. 

The flux is hauled by contract in 25-ton loads to various 
smelters at a rate of $0.10 per ton per mile. This rate is 
based on a full 25-ton load and therefore it is advantageous 
to ensure that the truck is fully loaded. However, the Dept. 
of Highways penalizes loads over 25 tons. Consequently a 
scale has been installed at the mine. 

10.0 ECONOMICS 

The flux is paid for on a weekly, as delivered, basis at a 
current rate of $18.00 per ton. Payment for precious metals 
is currently on the basis of 75S of the silver content and 
nothing for the gold, because of the irregularity of ship
ments and the variability of grade. Normal payment would be 
for up to 90S of the silver and gold content, provided con
sistent regular supplies are shipped. However, at a 90S rate 
the $18.00 flux payment under the present contract would be 
eliminated. Thus renegotiation of the smelter contracts is a 
top priority once full production is achieved. 

Capital requirements are minimal since there are no milling 
facilities and the crushing plant is already on site. The 
new hoist, electrical equipment, compressor, jacklegs, mine 
trucks, and muckers have all been purchased and are on site. 
Only tram equipment is needed and an allowance is made in the 
balance sheet of Table VII. 

Only tentative estimates of production costs and revenue can 
be made at this time since the operation is neither in full 
production nor have new smelter contracts been negotiated 
based on increased production and higher and better control
led grade. 

--------~rnl~ 
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10.1 Production Costs 

The estimated production costs of Table V have been supplied 
by Mr. Quin and discussed with the writer and many have been 
cross checked. The mininq costs are unusually low, larqely 
because of the low waqe costs. However, the writer has 
checked the payroll for December 1987 and the frinqe payroll 
costs. All the workers have their homes in the local towns 
and find the area a desirable place to live. When full 
production is achieved, a profit bonus for the workers is 
anticipated. 

10.2 Cash Flow Analysis 

A cash flow analysis (Table VI) has been made usinq silver 
qrades of 4.0, 5.5, and 8.0 oz/ton and assuminq a production 
of 300 tons per day. A present value has been calculated 
usinq a discount rate of 15S and a mine life of five years 
and ten years for the three different qrade scenarios. 

For these calculations the capital equipment and expenditures 
have been qiven a present book value of $500,000 and these 
have been depreciated on a straiqht line annual basis. The 
final present value has been adjusted to add the book value 
of this equipment plus another $50,000 for unused equipment 
which is for sale (Table VII). The simplified calculations 
have omitted adjustments for depletion and taxes. 

It is assumed that the loans will be eliminated within the 
first five years; accordinqly the net annual revenue for 
years six to ten has been increased by $72,000. 

The 
most 
will 
Aq; 
the 

mid qrade scenario with a mine life of ten years is the 
likely. Salvaqe qrades adjacent to the present workinqs 
probably have averaqe qrades between 4 and 5.5 oz/ton 

however one would anticipate an improvement in qrade with 
discovery of new zones. 

The summary 
Table VIII. 
estimates. 

of current assets and liabilities is qiven in 
Such data is omitted from the present value 

--------~~~ 
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Payroll 

Miners, Hoistmen 
Shift Bosses 
Crushermen 
Maintenance 
Superintendent 
Geologist 
Helper 
Surveyor (half time) 

Payroll Taxes 0 15% 

Consumables 
Steel, bits 
Parts, repairs 
Explosives 
Electricity, fuel 
Crusher parts 
Miscellaneous 

Exploration Drilling 

Administration 

President 
Secretary 
Payroll Tax 
Assays 
Consulting 
Telephone 
Office Supplies 
Promotion 
Travel 
Insurance 
Miscellaneous 
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TABLE V 

PRODUCTION COSTS 

14 CIt S10/hr. 
2 CIt S12/hr. 
2 0 S 8/hr. 
1 ... SlS/hr. 
1 0 $20/hr. 
1 0 $13/hr. 
lOS 8/hr. 
1 0 SlS/hr. 

u.s. S/day 

1,120 
195 
128 
120 
160 
104 

64 
60 

1,951 
293 

2,244 

180 
75 

495 
372 

90 
180 

1,392 

U.S. S/wk. 
460 
200 
150 
200 
500 

SO 
50 
50 

400 
150 
205 

2,415 

S 7.47/ton 

4.64/ton 

1.00/ton 

1.61/ton 

$14.72/ton 

'-------------~IfJ~ 



~ 
§§) 

~ 

l_ 

TABLE VI 

CASH FLOW ANALYSES 

ASSUMPTIONS 

Grade (oz/ton) Price (US $/oz) Smelter Payment (X) Net Metal Flux Net Product 
S c enario ~ -~ ~ Au ~ Au Value/ton Value/ton Value/ton 

I 4 . 0 0.025 6.40 450.00 75 0 19.20 18 . 00 37.20 
I I 5.5 0.03 6.40 450 . 00 75 0 26 . 40 18.00 44.40 

III 8.0 0 . 04 6.40 450.00 75 25 42.90 18 . 00 60.40 

MONTHLY CASH FLOWS 

To ns Gr o ss Royalty Mi nin g Truck Loan Total Co ntingenc y Gross 
Scenario Mined Revenue Payment Costs Costs Payments ~.1L ~ lOX Costs 

6600 $245,520 $12,870 $1 2 1,440 $73,260 $6,000 $213,570 $ 2 1,357 $234,927 $ 
II 6600 293,040 15,840 121,440 73,260 $6,000 216,540 21,654 238,194 

III 6600 401,940 22,646 121,440 73,260 $6,000 223,346 22,335 245,681 

PRESENT VALUE 
year 1 to year 5 year 5 to ~ear 10 Total ~ear 1 

Net Add Equip Add Present·. 
Annual Annual Annual Present Value Annual Net Ann.- Present Value 

Scenario Revenue Depreciation Revenue Value (550,000) Depreciation Revenue Value Year 1 to 5 

127,116 100,000 27,116 90,838 640,838 50,000 149,116 249,172 507,780 
I I 658,152 100,000 558,152 1,869,809 2,419,809 50,000 680,152 1, 136, 534 3,175,971 

I It 1,875,110 100,000 1,775,110 5,946,618 6,496,618 50,000 1,997,110 3,170,070 9,290,576 

• The loan repayment cost is eliminated . 
--Changed to reflect S50,000 depreciation instead of S80,000 . 

All figures in U . S. funds . 

Net 
Revenu e I 

I\) 
(j\ 

10,59 3 I 

54,846 
156,259 

to year 10 

Add Equip 
Value 

(550,000) 

1,057,780 
3,725,971 
9,840,576 
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TABLE VII 

EQUIPMENT - BOOK VALUE 

Underground Mining Equipment (Jack Hammer & Misc.) 
Electric Air Compressors, Chicago Pneumatic 400 

CFM and Atlas Copco 900 CFM 
Nordberg Double Drum Hoise incl. 1600' 1 1/2- Cable 
Tico Kinetic Crusher 
Three Slushers, Electric and Air 
Miscellaneous Small Equipment (Drills, Steel, 

Hand Tools) 
Three Conveyors (Misc. Lengths) 
Terex Front End Loader 
John Deere JD310 Backhoe with Trailer 
1955 Dodge Dump Truck 
1000' Well and Pump Equipment 
Surface Improvements, Water Lines, Roads, 

Electrical Services, etc., estimated 
Vulcan Skip and Cage 
Immco Crusher 
Chicago Pneumatic Track Drill 
Underground equipment (being purchased) 
Scitec (MAP Assay Machine) 
Bar Mac Crusher 

if Front End Loader 
Triple Deck Screens 
22- Allis Chalmers Hydrocone, 15- x 24- Rogers 

Jaw Crusher, 3' x 12' Rex Chain Belt & 
Feeder, Merrick Weightometer, Seco 4' x 
12' Double Deck Screen 

Loader and Mobile Home 
Cable 
Maddux Southwestern Scale (0.5 of portable scale) 
riple Deck Screen 
ront End Loader 

EQUIPMENT FOR SALE 

Asking Price or Book Value 

Complete 100 Ton/Day Flotation Mill (from Hel Roc) 
Underground Hauling Equipment - Eimco Loader 

Sein Brute Truck 
Cedar Rapids Jr. Commander Tandem Crushing Equipment 

(Sold for $25,000) 

Revised to 

$ 28,687 

27,000 
55,870 
25,000 
13,250 

45,000 
15,000 
13,000 
12,000 
1,000 

18,000 

25,000 
8,500 
4,000 
7,500 

25,000 
34,650 

5~ 18,00 
"'_ 8,000 

36,200 
25,072 

3,300 
2~4.. 
8,000") 

18 000 
-" 

$532,963 

$ 75,000 

20,000 
43,000 

$138,000 

$120,000 

--------~rn~ 
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TABLE ?III 

CURRENT ASSEr'S & LIABILITIES 

ACCOUNTS PAYABLE . 

J. Gammon 
Industrial Motor (starter for crusner) 
Joy Herz, Geologist 
Oak Creek Contracting (equip. & concrete for shaft) 
D.L. Maxwell, Engineer 
Rocheford Insurance Co. (leased equip. insurance) 
Barnett & Deyoe (assumed from Hel-Roc) 
Cactus Rec. Centers (office staff 1/1/87 to 6/1/87) 
Copper state Analytical (assays) 
Haddux & Sons, Inc. (shippers) 
Glenbar Enterprises (fuel) 
Advances: W.R. Becker 
Advances: Jim Hilkemeyer 
Haddux Southwestern Scale (0.5 of portable scale) 
Reditos 
I .R.S. (Ateah) 
State Camp (Ateah) 

TOTAL 

INSTALLMENT NOTES PAYABLE 

First Interstate Bank (Cedar Rapids 400 cfm 
Compressor, Tico Crusher) 

Hel Baker (Hisc. Equipment) 
Western states Machinery (Underground Equip.) 
B. S. & K., Inc. (Compressor) 
Arizona Commerce Leasing (Loader & Mobile Home) 
John J. Young, Trustee (Assumed from Hel-Roc) 
San Jose Investment (cable) 
sty Land Corporation (Hoist) 
Sky Land Corporation (Crushing & Misc. Equip.) 
Valley National Bank (Working capital) 
First Interstate Bank (Working Capital) 
Arizona Bank (Working capital) 
Western Savings (Working Capital) 
Underground equipment - To be purchased 
Seitec (HAP Assay Machine) - Balance outstanding v 

Jim Young (Balance outstanding on Bar Hac Crusher) " 

SUB - TOTAL 

Accounts payable 

TOTAL 

CAIAMIK RESOURCES I CASH OK HAND 

WORKING CAPITAL 

Amount 
Outstanding 
-----------

$4,500.00 
$5,715.00 
$1,000.00 
$3,969.61 
$1,671.19 
$1,225.00 
$2,381.72 
$1,559.94 
$1,431. 00 

$23,922 .18 
$12,051. 00 
$14,725.00 
$12,500.00 
$2,934.25 

$10,000.00 
$12,940.00 
$1,651. 00 

-----------
$114,176.89 

Amount 
Outstanding 

(Incl. Interest) 
---------------

$95,763.00 
$3,206.00 

$14,000.00 
$14,000.00 
$25,072. 00 
$6,000.00 
$3,300.00 

$75,225.00 
$42,175.00 
$7,810.00 
$7,568.00 
$4,691.00 
$2,316.00 

$25,000.00 
$24,900.00 
$38,000.00 

-----------
$389,026.00 

$114,176.89 
-----------
$503,202.89 

------------------------

CanaMin to Balance 
Pay at: Outstanding 

---------- -----------
$4,500.00 $0.00 
$5,715. UO $0.00 
$1, 000. 00 $0.00 
$3,969. &1 $0.00 
$1,671.19 $0.00 
$1,225.00 $0.00 
$2,381. 72 $0.00 
$1,559.94 $0.00 
$1,431. 00 $0.00 

$10,000.00 $13,922.18 
$5,000.00 $7,051. 00 

$14,725.00 $0.00 
$12,500.00 $0.00 
$2,934. 25 $0.00 

$10,000.00 $0 . 00 
$1,000.00 $11,940.00 

$200.00 $1,451.00 
----------- -----------
$79,812.71 $34,364.18 

canaMin to Long Term 
Payoff Debt left 

Outstanding 
---------- -----------

$0.00 $95,763.00 
$3,206.00 $0.00 

$14,000.00 $0.00 
$14,000.00 $0.00 

$0.00 $25,072.00 
$6,000.00 $0.00 
$3,300.00 $0.00 

$0.00 $75,225.00 
$0.00 $42,175.00 

$7,810.00 $0.00 
$7,568.00 $0.00 
$4,691.00 $0.00 
$2,316.00 $0.00 

$25,000.00 $0.00 
$24,900.00 $0.00 
$38,000.00 $0.00 

----------- -----------
$150,791.00 $238,235.00 

$79,812.71 $34,364.18 
----------- -----------
$230,603.71 $272,599.18 

============ ------------------------

$365,000.00 

I $134,396.29 ........... ~OOffiUJ~ 
... 
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11.0 CONCLUSIONS AND RECOMMENDATIONS 

1. The Ash Peak Mine has epithermal, silver-bearing chalce
donie quartz veins. These parallel veins strike northwest
erly; the multiple structure is reported over a distance of 
two miles (3.2 km). 

2. Production over the last 80 years has been mainly from 
the Ash Peak Vein with small amounts from the Hanging Wall 
Vein. Three shafts have been sunk along the structure in the 
Ash Peak Vein. These include the Commerce Shaft, the Shamrock 
Shaft, and the Hardy Shaft over a distance of 4400 feet (1340 
meters). Most of the production has been from the Shamrock 
Shaft and from the Commerce Shaft; very little production has 
come from the Hardy Shaft. 

3. The main production was by Veta Mines <milled on the 
property> and by Inspiration Copper <direct shipping to smel
ter). These two stages of production amounted to 303,750 
tons with an average grade of about 8.5 oz/ton Ag and 0.032 
oz/ton Au. Subsequently Beaver Mesa Exploration and Phelps 
Dodge Corporation produced from the property above the old 
workings, both from the surface open cuts and from declines. 
This amounted to 97,201 tons with an average grade of about 
4.2 oz/ton Ag and 0.02 oz/ton Au. 

4. Arizona Flux Mines, Inc. acquired the lease on the prop
erty in 1986 and commenced limited production while rehabili
tating the old workings. In 1987 Southern Gold Resources 
lent Arizona Flux Mines $150,000 to carryon the work and on 
April 1, 1988 an associated company, CanaMin Resources Ltd. 
agreed to acquire all the outstanding shares of Arizona Flux 
Mines, Inc. for 555,567 shares of CanaMin and other consid
erations. 

5. There are no geological maps available for the under
ground workings and it is not known whether geological maps 
were made during any of the phases of operation. Assay plans 
are also lacking for most of the previous work except for 
some muck sample results by Goldfields Consolidated and assay 
data from the near surface work of Phelps Dodge. Thus the 
only information available on the original distribution of 
the ore are inferred from the old plans and sections of the 
stopes. The cut-off grade is also not known; however it is 
suspected that there will be 80me reserves grading in the 
order of 4 to 5 oz/ton Ag adjacent to the old workings. 

6. There seems to be a transition from the higher grade 
portions <mined parts in the past into the lower grade (4 
oz/ton Ag) produced in the later phases of the operations. 
This plunges about 100 northwest. Shallow surface drilling 
along the strike of the structures was done by Phelps Dodge; 
it would not have penetrated the postulated transition zone 
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to the underlying higher grade material. There may also be 
an underlying parallel surface at which the values in the 
vein decreasewith depth; however this is even less certain. 

In addition, two westerly dipping faults, which seem to 
control the higher grade mineralization within the Hanging 
Wall Vein have been reported. There has been no mention of 
such structures for the Ash Peak Vein. 

A contoured silver assay longitudinal section by Sage Asso
ciates shows that ore shoots within the Ash Peak Vein plunge 
steeply southeast. 

7. Practically no exploration has been done at depth away 
from the Shamrock Shaft and the potential to the northwest is 
good, especially below the Hardy Shaft which was beginning to 
get into some are grade material before operations ceased. 

8. The mine is now in production while the workings are 
being rehabilitated. Rehabilitation to the 300-foot level 
and the establishment of the surface support facilities are 
complete. 

Plans call for shipping a silver-bearing flux to the local 
copper smelters and the demand for such flux appears to be 
greater than that which can be supplied by the mine. 

9. Estimated ore reserves include 16,000 tons proven, 
108,000 tons probable and 170,000 possible. However the 
geological potential for more ore zones in the structure is 
very good. 

10. Production costs have been estimated with data from 
various sources including those that are being established at 
the operation. A 251 contingency has been added to these 
costs and another contingency of 101 has been added to the 
complete operation. 

In the calculations of present value, production of 300 tons 
per day is used and three scenarios of values have been 
tried. These include 4 oz/ton Ag, 5.5 oz/ton Ag, and 8 
oz/ton Ag, all with corresponding gold values. A 151 dis
count rate and two production periods have been used, a five
year life and a ten-year life. The results of these are 
given in Table VI; however the mid or most probable grade 
value returns a present value from production of about $1.87 
million for the five-year life or $3.17 million for the ten
year life. To these values must be added the book value of 
about $550,000 for capital equipment. 

11. Silver bearing flux will be shipped to the local copper 
smelter where demand is sufficient for anticipated produc
tion. The rate of smelter return presently being used is 
based on shipments th.t are somewhat erratic in time, and in 
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sizing and grade control. Indications .tlre that the prices 
will be greater with a more consiiJtent size control and it is 
expected that this will be achieved with the use of the 
semiautogenous crush~r and the triple screening. 

12. Exploration, development and mining have carried on 
intermittently at the Ash Peak Mine for more than 70 years 
and practically no data is available on geology. In most 
precious metal quartz veins, the veins thicken and thin and 
the good ore occurs in zones or shoots with intervening large 
areas of quartz with relatively low values. It is important 
to outline the distribution of the grade within the quartz 
veins in order to plan for the future and to optimize profit
ability. At this mine it is important to know what controls 
the distribution of quartz within the faults and what con
trols the distribution of silver within the veins. Possible 
controls that may have some effect are the flat lying and 
changing sequence of volcanics, cross structures which may be 
important to the changes in silver content, changes with 
depth which may be related to old palaeosurfaces. These 
unknowns should be resolved so as to make exploration dril
ling efficient. 

13. For such work it is necessary to have a full time geolo
gist on the property as the manager will not have time to 
devote undivided attention to outlining the grade diatribu
tion. This geologist will need help from an assistant and 
also from a part time surveyor who can be hired locally. The 
geologist must be primarily concerned with mapping the geol
ogy and getting it compiled in useful form. He should not 
become merely a grade control guide for the miners. The 
geologist should also supervise the compilation of the assay 
plans and obtaining the assay results whether they be by the 
use of the MAP machine or by sampling and assaying. 

14. One of the more difficult aspects of mapping is geologi
cal identification of rock types and one of the greatest 
helps in this identification will be a sawn surface. Thus a 
diamond rock saw is essential for this mapping. Initially 
and intermittently a small amount of petrographic studies and 
thin sections will be needed to help classify the rock types. 

15. One of the keys to unravelling the geology of the area 
is an accurate stratigraphic column. This will have to be 
compiled from diamond drill data as the operation proceeds. 
Thus, underground drill holes whether they be placed in the 
hanging wall or footwall of the vein and especially those 
that are inclined at a more acute angle to the vein should 
proceed beyond the vein to get some stratigraphic information 
on the opposite side. A conscientious effort to optimize the 
stratigraphic information from each drill hole will event
ually lead to a good stratigraphic column. 
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16. The limited assay data on hand, namely the Phelps Dodge 
data from the upper parts of the vein, indicates that grades 
are very erratic along veins and that areas of relatively low 
grade material can have occasional high grade values and that 
areas of generally good grade material can have numerous 
spots of very low grade material. Thus one drill hole dir
ectly through a vein will not necessarily yield a reliable 
result. This can be overcome by drilling a fairly large 
number of holes, especially if the holes are short ones from 
underground workings. In exploration further out, however, 
it might be wise to drill steeply dipping holes at an acute 
angle to the vein so that, for each intersection, the core of 
the vein will be considerably greater than the true thickness 
of the vein. Whereas the resulting information would not 
give an exact indication of the width of the vein, it should 
be more efficient in locating the higher grade parts of the 
vein. 

17. Plots of the cumulative net cash flow against variations 
in production cost, production rate, metal price, smelter 
payment, and grade, have been made by S. Quin. These graphs 
show that by far the greatest improvement in cash flow comes 
with improvement in grade. Other important factors are the 
metal price variations and the production costs. The produc
tion rate and the percentage of the gold included in the 
smelter payments have considerably less effect in the varia
tion. Thus one can readily see that it is very important to 
get some exploration work done in the vicinity of the present 
workings but also in the areas away from the present workings 
and along strike. 

JRW:me 
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I, John Richard Woodcock, with business address at 806 - 602 
West Hastings Street, Vancouver, British Columbia, V6B 1P2 do 
hereby certify that: 

1. I graduated from the University of British Columbia in 
1951 with a Bachelor of Applied Science degree and from 
the California Institute of Technology in 1953 with a 
Master of Science degree. 

2. I am a professional engineer registered with the 
association in the Province of British Columbia. 

3. I have been engaged in mineral exploration in 
the United States and foreign countries 
graduation and have been consulting in 
exploration since 1969. 

Canada, 
since 

mineral 

4. The report on the Ash Peak Mine is based on a review of 
the available data plus a two-day visit to the 
property. 

5. I have no direct nor indirect 
Resources Ltd., Southern Gold 
Arizona Flux Mines, Inc. 

interest in CanaHin 
Resources Ltd., or 

6. CanaMin Resources Ltd. is granted permission to use 
this report for its requirements at the Vancouver Stock 
Exchange and at the Superintendent of Brokers Office. 

Respectfully submitted, 

J. R. 
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