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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 Hines $150,000 for which it would receive a monthly loan 
payment of 50S of net cash flow until payout and 13.1S of the 
issued capital of Arizona Flux Hines, 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 ahafts 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 ·Hines 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 Hines, 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 32S-level and active stopes on the 300-level are 
producing. A hoist and compressor and a .emi-autogenous 
grinding circuit have been installed and the mine connected 
to the local utilities for power. 

'----------~oo~~ 
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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 o~ 300 tons per day and inclu­
sion of book value of capital cost amouQting · 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 Resource. Limited haa acquired a 131 interest 
in the Ash Peak Hine i~ southeastern Arizona, through Arizona 
Flux Hines, 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. 
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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 RReferences.· 

The first report, dated April 1S, 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 Greenl~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 
po~er 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 i. the Phelps Dodge operation near 
Morenci, about 7S mile. by road to the northeast. 

The mine i. at an approximate elevation of 1422 meters in an 
arid des~rt setting. The climate ia mild all year around, 
permitting operation. to be continued throughout the year. 
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4.0 PROPERTY 

The data for this section has been obtained from Mr. Stephen 
Quin, ~ice 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 11 
Shamrock 12 
Patton 11-7 

- Crelocated) 
Hardy 11-2 
Lone Camp 13,16 
Hellfire '2 
Suden .2 
Fran .2 
Cougar 12 
Granduc '2,15-7 
Harmony 11 
B & B 11-4 
MAB 11-6 

TABLE I 

LIST OF CLAIMS 

Type Status 

Lode Patented 
Lode Patented 
Lode Patented 
Lode Patented 
Lode Patented 
Mill.ite Patented 
Millsite Patented 

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

Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
Unpatented 
U.npatented 
Unpatented 

Patent • 

783751 
783751 
783751 
783751 
783751 
783751 
783751 
BLM Serial I 
41275 
41276 
41277 
57278-84 
(165054-165060) 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
nla 
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 196: 
19 May 196:2 
19 May 196'; 
14 .lul 1975 
24 Feb 198~ 

9 Feb 197~ 
9 Feb 197; 
9 Feb 1972 
9 Feb 197; 
9 Feb 1972 
9 Feb 197~ 
9 Feb 197; 

24 Feb 198~ 
13 Jan 198C 
13 Jan 198C 

The claims are held under option by Arizona Flux Mines, Inc. 
C-AFM W ). AFM is required to make minimum monthly payments to 
the property owners of U.S. .6250 per month or to pay the 
equivalent ot a net smelter royalty, whichever is greater. 
The effective rate of this NSR is approximately 81 to 101 as 
set out belowl 

--------~m~~ 



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 + 6.25X of 
amount over $20 

$4 + 22.5X of 
amount over $52 

$6.25 + 37.5% of 
amount over $62 

5.0 INTER COMPANY RELATIONSHIPS 

Effective Rate 

lOX 

lOX to 7.7X 

7.7X to lOX 

lOS to 20S 

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 Hines U.S. $150,000 for which it will receive 
50S of net cash flow each month until payout of the 
$150,000. In lieu of interest Southern Gold received 
lOS interest in Arizona Flux Mines shares. At the 
same time Southern Gold acquired a further 4,500 
shares of Arizona Flux Hines at U.S. $1.00 per share 
bringing Southern Gold's equity to 131. 

4. The authorized capital of Arizona Flux Hines consists 
of 3,000,000 shar.s of common .tock of which 222,187 
shares are issued and outstanding. 



: 
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5. By the aqreement o~ April 1, 1988, CanaHin Resources 
Ltd., a British Columbia company, the purchaser, with 
aqreement ~rom the vendors, aqreed to purchase all of 
the issued and outstandinq 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 o~ Cana­
Hin with the valued price o~ $1.10 Canadian, beinq 
the closinq price o~ the common shares as quoted on 
the Vancouver Exchanqe on January 28, 1988, plus 
other considerations. This is 2.5 CanaMin shares for 
each share o~ Arizona Flux Hines. As additional 
consideration, Mr. W. Becker, Sr. receives a finder's 
~ee o~ 100,000 CanaMin shares plus possible bonus 
shares based on net cash t10w in the period Hay 1, 
1988 to May 1, 1989. 

6. The authorized capital of CanaHin Resources is 
10,000,000 common shares o~ which 2,592,029 are is­
sued and outstandinq, prior to the share exchanqe 
pursuant to the aqreement o~ April 1, 1988. 

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

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

9. As of April 1, 1988 CanaHin had $365,000 cash in its 
treasury and Arizona Flux Hines had accounts payable 
of $508,302.89, inc1udinq $394,126.00 in 10nq term 
debts for equipment. 

10. The equipment in use at the Ash Peak Hine has a book 
value of approximately $500,000. This will have very 
little re-sale value after the lite of the mine. In 
addition eqUipment not in use ha. a sale value 
between $SO,OOO and *120,000. 

11. The total accounts payable a. o~ April 1, 1988 will 
be $508,302.89, part o~ which ia owed on equipment 
under lease. This will be of~set by an in~uaion o~ 
up to $365,000 which CanaMin had in it. treasury, 
leavinq a maximum total of $143,302.89 in accounts 
payable. 

~----------------~m~~ 
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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 Hines, Inc. 
took over the property and rahabilitated 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 i. estimatad 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 CAsh Peak) Vein. Inspiration drove a crosscut into 
the hanging wall and discovered the -Hanging 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 ~ommenced rehabilitation of the shaft. 

In 1976, Saga Associates Inc. of Tucson staked large blocks 
of claims to the northwest and south ••• t of the ground h.ld 
by the Ash Peak Partners. This organization compiled 
available data, did some .apping to .e1ect exploration 
targets and recommeRded further work. 

During the early 1980-. 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 Vain, 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. 

-----------~rnl~---/ 
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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 
airfall 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. 

--------~oo~~ 
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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 50S 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 amyqdules. 
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 anqular 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 
numerou~ dikes and pluqs. 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 andeaitic volcanic sequence. 

Southeast o~ the Shamrock Sha~t, amall quarry exposes the 
hanging wall contact o~ the Ash Peak Vein System. The rock 
of the hanging wall haa been highly sh.ared and faulted 
adjacent to the resistant 8ilic. vein. This zona of highly 
sheared rock with fault gouge h •• a banded appearance due to 
variations in the amount of shearing and pulverization o~ 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 altaration and a.ount of shearing. 
Away from the fault the amount of shearing and alteration 
decreases so that it is considerably reduced at a distance of 
15 meters fro. the fault. 
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Petroqraphic examination of the rocks from these surface 
exposures and also of underqround rocks adjacent to the 
Hanqinq Wall Vein, show that they are trachytes and trachy­
andesites that are conspicuously devoid of amyqdules in con­
trast to the flow rocks. More studies are needed to deter­
mine whether the non amyqduloidal rocks are all dike rocks. 
If so, then varyinq textures miqht indicate the presence of 
several dikes in the hanqinq 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 dev~lopment 
in the past is the -Ash Peak Vein,- oriqinally called the 
WNo. 2 Vein.- In addition there is a small Footwall Vein 
(the No. 1 Vein) lyinq to the northeast and a Hanqinq Wall 
Vein (the No. 3 Vein) lyinq about 25 feet southwest of the 
Ash Peak Vein. The Footwall Vein and the Hanqinq Wall Vein 
are blind veins which were discovered underqround. In addi­
tion there is a Green Vein which crops out about 1500 feet 
north of the Hardy Shaft and trends northwesterly, presumably 
intersectinq the Ash Peak Vein System about 400 feet alonq 
strike to the northwest. The Saqe 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 alon9 a strong fault fissure for 
over two miles (30 2 km), forming hoqbagks in places. The 
vei~ 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 
placedalonq 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 
underqround workinqs 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 si~icified rock, indicatinq several 
stages of faulting and silicification. The si~icified zone 
rang.. generally from 3 to 18 feet (1 to 5 m) in width and 
average. about 7 feet (2.1 .). 

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

'------------~rm~~ 
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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: 

Aq 
Au 
Si O2 S 
Mn 

11.27 oz/ton 
0.025 oz/ton 

85.81 
0.0451 
0.451 

7.S Hydrothermal Alteration 

3.281 
3.211 
5.071 
2.11 

The petrography and the field observations indicate that the 
main alteration is si1iOfication 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-qrained specular hematite occurs throuqhout most of the 
trachytes and also occurs as an ,alteration product adjacent 
to fractures. This red co10uration 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 faultinq 
and the vein system or whether it ia part of the oriqina1 
volcanic phenomena. 

Early alteration, which ia evident in aome of the productive, 
parts of the vein, haa included quartz adularia. In parts of 
the vein system fraqments of thia early alteration product 
are now cemented by later fine-qrained quartz or chalcedony. 

'-----------~oo~~ 
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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
ly at about 100 (5. Quin, 1988). 

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

The top of the better grade silver zones, as indicated inothe 
Commerce, Shamrock, and Hardy working.' plunges about 10 or 

o 12 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~ 

----------~m~~ 
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A similar lower boundary with the same plunqe to the 
northwest appears to also mark the lower limits of the hiqher 
qrade parts of the ore in the Commerce and the Shamrock Mines 
This could also be a similar lower stratiqraphic control. 
These controls and other limitinq 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 includinq the present 
operator, Arizona Flux Mines, Inc., which is in the process 
of revitalizinq the operation. In all cases, exceptinq 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 Gold 
Production Grade 

Notes Company Years Comments (short tons) (OPT) . 

1. Goldfields 1916-18 6,663 18 
2. Veta Mines 1.936-38 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 Oodqe 1981-84 79,595 4.2 

1. Fro. 1935 report, probably by Sayer. This came from high 
grade shoot •• 

2. From production records of U. S. Bur. of Mines (Setter, 
1968). Setter also states that the 173,282 tons of ore 
yielded 55,0001bs. copper (.02S) and 118,000 lb •• lead 
(.03S) • 

Grade 
(OPT) 

.05 

.02 

.01 

.03 

.029 
0.035 

.02 

.02 

~--------~m~~ 



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) ~rom 
Phelps Dodge settlement sheets (1972). 

8.2 Ore Grades 

From the production statistics o~ 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 ~rom 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 ~or mill tailings (Setter, 1968) or 8.93 oz/ton i~ 
one uses the value o~ 3.4 oz/ton Aq 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 ~rom sur~ace and from 
declines, worked mainly above the 100-foot level at the 
Shamrock Sha~t and above the 200-~oot level and northweat 
o~ the shaft in the Commerce Sha~t 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 ~igures indicate that the values in­
crease below the 200-foot level. Such a -toB- 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 valu •• in the shal­
low drill holes placed by Phelps Dodge betw •• n the Sham­
rock Shaft and the Hardy Sha~t and to the north ••• t o~ 
the Hardy Shaft. 

'----------~oo~--' 
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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 o~ 
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, si1ver grades expected for much 
of the future mining wi11 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 detai1ed 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 10w 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 
lS 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 2S to 30 feet south­
west of the Ash Peak Vein and is reached by croaacuts from 
the ahaft · or from the drifts on the Ash Peak Vein. Only the 
Aah Peak Vein crops out on the aurface; the other two veina 
are -blind- (H. Foard, 1953). 

A number of average widths are quoted for the paat mining 
history on the A.h Peak Vein. Herbert L. Line. (1940, p. 4) 
atates that the ore ranges from 3 to 18 feet in width, aver­
aging 7 feet. However, he also state. that grade decreases 
from the hanging wall to the footwall and that the footwall 
of the ore body i. an economic cut-off rather than a structu­
ral one. There i. also the added factor that in the mining 
by Veta Mines a skin of quartz, about one foot wide, wa. left 
at the hanging wall to prevent sloughing from the fault zone 
adjacent to this hanging wa11 contact. Thus, average width 
quoted from the past production might be a ainimua and might 
be increaaed under the present economic and mining condi-

--------~oo~~ 
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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 teet for the Hardy Shaft area, 10 feet for 
the Shamrock Shaft area and 6 feet tor the Commerce Shaft 
area. 

Very little intormation 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 50 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 trom 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 
shatts, 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 clo.e to the existing shafts as the underground 
tramming was done by hand. Mechanized tramming, operating 
cost~ that should come with small mine operators, and chang­
inq economic conditions should change such as.ay 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.S 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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to the northwest. It appears that the values in the 
Commerce Shaft area below the SOO-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. U'~i' "3 r, Plot f(~~.\\) 

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 SSO-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 ore zones include a number of shoots t~at plunge 
about 75 0 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 ore shoot with its sharp southeastern 
cutoff, has extended fr~m surface to the 97S-level. 

Pre.ently the operations of Arizona Flux Mines are concen­
trated above the 300-foot level. Stope. have been prepared 
immediately southeast of the shaft where the muck has silver 
values between 7 oz/ton and 14 oz/ton a. indicated by a HAP 
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. Muck 
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. 

---------~rm~---/ 



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 Ore 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 
di~ping 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 i. limited proven ore. 

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

3. Possible ore can be suggested for the area between 
the Commerce and the Shamrock workings and west of 
the Shamrock workings. 
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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 o~ 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 ~ound 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 reserve. are 
given in Table IV and the ore reserve blocks are indicated on 
Figure 3.. Notes concerning the support ~or such estimates 
~ollow the table. 

Reserve Block 

Proven Ore 

J 
Ie: 

Probable Ore 

A 
A 
B 
(! 

o 
L 

Po.sibl. Ore 

E 
F 
G 
H 

TABLE IV 

ORE RESERVES 

Vein 

Ash Peak 
Ash Peak 

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

Hanging Wall 
Ash Peak 
Ash Peak 
Ash Peak 

Width 

7' 
7' 
7' 

12" 
7' 
6' 

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 



-20-

Notes 

CA) 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. 

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. 

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

ec) Because, at the close of operations by Inspiration 
Copper, mining was proceeding above the SaO-foot 
level on the Hanqing 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 lenqth 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 of this proposed block. 

Setter (1988) states that Cliff Smith, former sup­
erintendent for Inspiration Copper Co., informed him 
that the Veta Mines operation used the Shamrock 
Shaft below the 600-foot level to Wgob- 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 diacover 
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. 

.-.. 
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The fact that the Ash Peak Vein was stoped contin­
uously for a length of 800 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 ~n 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 0 (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 SOO and 975-levels and a plan of a portion of 
the SOO-level shows 32.7 feet of drift with an 
average of 11.S 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 f~rmly determined, the reserve should remain 
in the possible category. 

(G) This large area o~ 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 mille~ 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 (6 feet) is more 
in line with the widths o~ the Commerce workings. 
Only one quarter o~ 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 b. aome lower grade material in this area and 
eventually some exploration will be needed to deter­
mine the grade and extent. 

(3) The .ssay plans ~rom Gold~ields Consolidated gives 
.ilver-gold values ~rom muck samples taken along 
some o~ the lower dri~ts. In particular, 265 ~eet 
o~ dri~ting on the 700-~oot level gives an average 
muck value o~ 13.5 oz/ton silver. Similarly, 265 
feet o~ drifting on the aOO-foot level gives an 
average much value o~ 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 
SOO-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 
the vein in this part of the mine are unknown. 
width of seven feet as used in the other parts 
the Ash Peak Vein, has been assumed. 

for 
A 

of 

(K) Muck values for the 700-foot level above Block K 
averaged 21.2 oz/ton silver; muck values along the 
800-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 
SaO-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 treating the 
results of the muck samples. 

PAGES 22 - 29 INCLUSIVE PROPRIETARY INFORMATION 

REMOVED BY CANAMIN RESOURCES LTD. 
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to the underlying higher grade material. There may also be 
an underlying parallel surface at which the values in t~e 
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 ore grade material before operations ceased. 

8. The mine is now 
being rehabilitated. 
and the establishment 
complete. 

in production while the workings are 
Rehabilitation to the 300-foot level 

of the surface support facilities are 

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 
108,000 tons probable and 170,000 possible. 
geological potential for more ore zones in the 

tons proven, 
However the 

structure is 
.-- _. - --- - - __ --L. __ ~v!..!!~_J;:Y ._9ood.!... _________ ___ ___ _ _______ _ 

NOTE 10 PROPRIETARY INFORMATION REMOVED BY 

CANAMIN RESOURCES LTD 

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 that are somewhat erratic in time, and in 



sizing and grade control. Indications ~Ire that the prices 
will be greater with a more consi.ltent 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 o~ 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 di.tribu­
tion. This geologist will need help from an assistant and 
also ~rom 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 u.e~u1 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 o~ the MAP machine or by sampling and assaying. 

14. One of the more difficult aspects of mapping i. geologi­
cal identification of rock types and one o~ the greatest 
helps in this identification will be a sawn surface. Thus a 
diamond rock aaw is easential for this mapping. Initially 
and intermittently a small amount o~ petrographic studies and 
thin section. will be needed to help classify the rock types. 

15. One o~ the kays to unravelling the geology of the area 
ia an accurate stratigraphic column. This will have to be 
compiled ~rom diamond drill data a. the operation proceeds. 
Thus, underground drill holea whether they be placed in the 
hanging wall or ~ootwall o~ the vein and especially those 
that are inclined at a more acute angle to the vein should 
proceed beyond the vein to get aome atratigraphic information 
on the oppoaite 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 a~ute 
angle to the vein so that, for each intersect~on, 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 ef~ici.nt 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 a180 in the areas away from the present workings 
and along strike. . 

JRW:me 
MlZOMA DEPT. OF MINES & MINERAL RESOURCES 

STATE OFFICE BUILDING 
"-..... 116 W. CONGRESS. ROOM 161 

rUCSON. ARIZONA 85701 
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