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ABSTRACT 

The Paleozoic stratigraphy of the Bullard area claims has 

been obscured by the shallow intrusion of a Laramide Andesite 

porphyry. In the Mid-Tertiary, the area was effected by the 

metamorphic core development in the Harcuvar Mountains with sub­

sequent listric normal faults. The area also has mid to late 

Tertiary sediments and volcanics. The ore forming event(s) are 

post Andesite intrusion. 

Mapping and sampling in the Bullard claims indicate six 

veins with an estimated total of 673,000 tons and value of 90, 

million dollars. The possibility of a bulk, low-grade porphyry 

gold deposit may be considered as drilling proceeds to prove vein 

targets. Geophysics should be the next step at the Bullard 

property but only after the acquisition of the patented property. 



INTRODUCTION: 

The town of Aguila, Arizona, is located twenty five miles 

west of Wickenburg, Arizona, on US 60. The field area for this 

investigation is the Bullard Claims located eleven miles to the 

north'Ne.st of Aguila. The area is accessible by seven miles of 

county maintained road and four miles of road which is passable 

by two-wheel drive vehicle. Present road conditions are good. 

Vegetation is typical of the upper Sonoran Desert. Water does 

exist in the mine workings and local wells. 

The area has been mined intermittently since the late 

1800's. Early records are sparse to non-existent. In the 

1940's, records indicate 5,500 tons of ore removed averaging 0.32 

oz/ton of gold, 0.24 oz/ton of silver and 2% copper. In the 

1950's, ASARCO took 43 samples which averaged 0.25 oz Au/ton, 0.5 

oz Ag/ton and 2.67% copper. The area has been mined as recently 

as 1980. There are 152 claims in the Bullard group of claims 

held by Michael C. Sansome. These claims surround a block of 

patented claims of record. 
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REGIONAL GEOLOGY: 

The Bullard claims occupy hills of low to moderate relief 

situated on the south-east flank of the Harcuvar Mountains. 

These mountains were formed twenty to thirty million years ago by 

a metamorphic/tectonic event. There are several of these "meta­

morphic core complexes" in the Basin and Range province of both 

Arizona and California; the Harcuvars seem to be typical of them. 

These complexes appear as broad up-arches of Pre-Cambrian 

basement. As the up-arching proceeds, the Pre-Cambrian develops 

sub-horizontal joints and foliations while the Phanerozoic rocks 

above the basement are typically faulted by low-angle, listric, 

normal faults. These faults result in highly deformed, near ver­

tical dipping Phanerozoic strata on the flanks of the metamorphic 

core complex. 

The Laramide orogeny has effected many areas of the Basin 

and Range. The area of the Bullard claims are now largely oc­

cupied by an intrusion of this age. These rocks intrude the 

Phanerozoic strata from 100 plus to 30 million years ago and 

subsequently rotated through 90 degrees by the listric faults. 

Mineralization in the area is post-intrusive. 

cut by late Tertiary faults. 

Mineralization is 
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GEOLOGY OF THE BULLARD CLAIMS: 

The story of the Bullard claims is basically one of Phaner­

ozoic sedimentation and volcanism which are intruded by a 

Laramide porphyry. All of these rocks are faulted and locally 

overturned by listric faults as the metamorphic core complex 

develops to the north-west. Mineralization is post-porphyry but 

before some late-Tertiary faulting. 

The Pre~Cambrian in the claim's area is now represented by 

the granites and gneisses in the metamorphic core complex of the 

Harcuvar Mountains. These rocks are separated from the rocks of 

the Bullard claims by a major east-north-east fault that is 

covered but probably listric and normal. 

The sediments of the area are conglomerates, sandstones, 

shales and limestones of probable Paleozoic age. These ' rocks 

have been intruded by a Laramide Andesite Porphyry. Later defor­

mation has resulted in the sediments generally striking east-west 

and dipping near vertical. Some sediments and volcanics are not 

involved in the intrusion and possessing different bedding atti­

tudes are mapped as Tertiary in age. 



ANDESITE PORPHYRY 

From Cretaceous to mid -Tertiary I this Laramide pluton intruded into a 

shallow level of the crust. Its intrusion I as dikes and sills I disrupted and 

as similated all previously existing strata. In a few outcrops the porphyry 

weathers to mimic an extrusive texture. Although some portions of the unit 

may have been extrusive volcanics I the larger majority of field relations 

indicate an intrusive origin for this rock. 

The Andesite porphyry of this report is equivalent to the II Diabase". of 

the Delise (April, 1980) report. Although locally the rock may be diabasically 

textured I more generally the rock has a porphyritic texture. The Andesite 

porphyry is the host for at least one wall, and usually both walls, of all 

mineralized veins in the area I with the notable exception of the "Broken Ladder" 

mine. 

A subject beyond the scope of both this paper and existing samples, but 

a subject that does deserve further investigation I is that the Andesite porphyry 

could be the host of a bulk I low-grade I disseminated gold porphyry-type 

deposit. The Andesite porphyry makes up the vast majority of the outcrops of the 

area and is under a thin alluvial cover in the Aguila Extension claim block. 

This rock may extend another 2 miles to the west and several miles to the 

north and east of the Bullard Claim area. 



ROCK DESCRIPTIONS: 

Andesite Porphyry to Porphyritic Diorite 

Rock weathers black, green and red; grey on fresh surface, 

usually high fractured; slope former. 

Plagioclase: 20-50% white to ,grey, euhedral, rarely corroded, 

flow oriented (?), porphyritic, argillic altered. 

Augite: less than 10% euhedral, black, chlorite altered. 

Aphanitic: 20-70% fine granular, grey. 

Accessory: Hornblende, magnetite and olivine. 

Secondary: Quartz and calcite. 

Sedimentary 

Clastics are usually red and cliff formers. Sandstone is 

rarely well rounded and sorted. Most commonly the rock is con­

glomerate. Pebbles to cobbles are usually granitic, rarely 

basaltic and occasionally lithic. Rare cut and fill. Shales are 

fissile to blocky, aphanitic. All rocks have suffered at least 

low grade metamorphosis. 

The freshest rock in the area are the limestones. Breciated 

in the hanging wall of the Bullard Mine, they appear very well 

preserved in the flats of the Extension Group of 48 claims. 

They are composed of 80% micrite with 20% chert nodules. Echino­

derm spines have been replaced by silica and well preserved. 

Other fossils may be fusulinid and rugose coral could assign an 

upper Paleozoic age. 



ECONOMIC GEOLOGY: 

The mineralization in the Bullard claims occurs as veins in 

fault ' and shear zones. The possibility of a bulk, low-grade, 

'disseminated gold porphyry warrants further investigation. The 

veins must be the present target, however, since a porphyry could 

not be considered porperly until a large amount of subsurface 

data has been obtained. This data may be generated as a by­

product of drilling for vein targets. 

The age of mineralization is younger than the andesite 

porphyry and older than late-Tertiary faulting. The occurrence 

of good mineralization at the "Broken Ladder" hosted in the Pre­

Cambrian gneiss may indicate that veins will extend into base­

ment and could be younger than metamorphic core complex 

development. All other veins are hosted in the andesite 

porphyry. Indirect evidence suggests that mineralization may 

extend to greater than 900 feet; this distance is unusually large 

for this type of deposit, but believable. Another geologist 

working in the area suggests that, "samples indicate that lower 

in the section higher average values may exist." This, again, 

would be unusual for this type of deposit, but could make dev­

elopment attractive. In some cases, notably Red Hill and 

possibly John Moore and Unity Group, veins are still only a few 

feet wide, but several, parallel veins occur in a shear zone lOts 

of feet thick. 

Veins e xposed to date generally strike north-west and dip 
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north-east but a few strike north-east and dip south-east. Cut­

ting faults generally strike north. Mineralized veins occur as 

silicates, carbonates, oxides, and sulfides. The most prominent 

minerals are chrysocolla, malachite, azurite, cuprite, 

chalcopyrite, hematite and pyrite. The majority of the vein 

material is quartz and calcite gangue. Gold and silver occur as 

electrum and as native elements. The wall rock adjacent to veins 

have been bleached (sericite or argilic alteration) and occasion­

ally chloritized. 

Economic veins form in dilational portions of faults. Veins 

of considerable thickness can pinch to non-existent in a matter 

to tens of feet: veins can be displaced by later faulting. Sub­

surface drilling can pass through uneconomical portions of an 

otherwise rich vein; you really don't know what's there until 

it's dug up. However, by linear measurements and estimates, and 

through sampling establish average grades, we can generate esti­

mates of tons and value. 
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Initial Target Area 

Striking a 135 degree arc with a radius of 1800 feet from 
Bullard Peak to encompass the sampled locations results 
in an initial target area of approximately 80 acres. 
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JOHN MOORE VEIN 

A portion of this vein is on the patented property. 

1500 x 600 x 2 

1,800,000/ 13 

::: 

::: 

1,800 , 000 cu. ft. 

140,000 tons. 

12 samples within this structure, processed in 3 laboratories, yielded an 

overall average of .411 oz/ton Au. 

JOHN WEST VEINS 

To the west of John Moore I found two different veins with attractive widths. 

JWl 500 x 500 x 3 ::: 750 ,000 cu. ft. 

750,000/ 13 ::: 57 ,000 tons 

JW2 700 x 500 x 4 = 1,400,000 cu. ft. 

I ,400,000/ 13 = 107 ,000 tons 

One sampli.ng from this area yielded .334 oz/ton Au. 

UNITY 

This could prove to be the riche st vein on the property. 

2000 x 600 x 2 

2,400,000/ 13 

= 

::: 

2,400 J)OO cu. ft. 

185,000 tons 

An average of 19 sample s, proce s sed in 3 laboratorie s yielded .498 oz/ton Au; .48 

oz/ton Ag.; and 2.3% Cu. 

These three groups lie within an arc of 135 degrees, having a radius of 1800 feet 

from Bullard Peak, and comprising' approximately 80 acres. Collectively, this area 

should be designated as a "target area" • 

Average values of $39010z Au., $1010z Ag. and 66¢/lb. Cu. are used herein. 

This "target area" , totalling 498,000 tons, would yield $96 (491 ( 940.00. 



BROKEN LADDER 

In the Aguila Extension claims is the Broken Ladder. This is a good looking vein 

with inclined shaft whose extension is under the Tertiary gravels. For this, we 

must estimate not only depth, but also length. 

1000 x 600 x 2 == 1 • 200 , 000 cu. ft. 

1,200,000/ 13 == 92,000 tons 

Four samples, processed in three laboratories, yielded. 557 oz/ton Au. This 

yield, coupled with the district average of .23 oz/ton Ag and 2.3% Cu. and 

92,000 tons would result in $22,894,720.00. 

The combined total of yields is: 

"Target Area" •.•• $ 96,491,940.00 

B ro ken Lad d e r •• $ 2 2 , 8 94 , 7 2 ° . ° ° 

Total Value $119,386 /660.00 

The above sites on which these estimates have been made comprise only a small 

portion of the total number of known sites within the boundaries of the 152 lode 

claims owned by Sansone. 



GEOLOGIC RECOMMENDATIONS: 

The two veins w'est of John Moore have not been sampled i each has an 

audit which needs mapping and sampling. More samples could be 

taken between existing sample locations to get a better idea of 

the mineralization which is in outcrop and in the shallow, exist-

ing mine workings. 

The most emphatic recommendation is a geophysic program. 

The method to use would probably be induced polarization. The 

first uses would be on the "Owl" and "22" to determine their 

strike length and depth. By these small scale surveys we may 

determine how effective this method is in the detection of ore at 

the property. It should prove successful and the next place for 

a survey would be on a larger scale in the areas south of the 

Unity Group and west of John Moore. If this is still giving good 

results, then a still larger scale survey should be undertaken in 

the Aguila Ext e nsion. 

The better anomalies of the geophysical survey should be 

drilled into. Drilling may produce favorable results on the dip 

side of veins. The first intercepts of the veins should be 

approximately 200 feet below surface. Deeper holes will probably 

not be used unless favorable intercepts occur. It bears repeat-

ing that drilling can pass between the rich portions to show poor 

results on a good vein. The most enlightening program could well 

be a geophysical survey_ 

Wickenburg, Arizona 
April 30, 1984 Jeffery W. Giese 
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Plate One I at the end of the report I shows that the 

highest reported gold content was assayed from 

samples #135 and #136. These two samples came 

from Sansone claims. 
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ABSTRACT 

The Bullard Mine consists of 26 lode claims in southwest Yava­

pai County, Arizona. The outcrop exposures are visible in the foot­

hills adjacent to, and southcctst of the Harcuvar Mountain Range. 

Economic conditions have controlled mining at the Bullard 

since the late 1800's. Subsequently, such mining has been inter­

mittent with probably 10,000 to 20,000 tons having been extracted 

up to 1970. 

Th~ area consists of Paleozoic clastic strata and limestones, 

possibly of Devonmn or Mississippian age, intruded by thick dia­

base sills, all of which have been rotated to vertical. The 

diabase appears to be Late Cretaceous or Early Tertiary and is 

related to the Laramide orogeny. Mineralization is expressed as 

silicates, carbonates, oxidcs and phosphates of copper with small 

quantities of associated gold and silver, a~ well AS sulphides. 

This mineralization appears in faults, shear zones, fissures 

and some bedding planes and pre-dates the major, Late Cretaceous 

orogenic movements. Bullard mineralization occurrence is seen as 

intrinsically related to the diahase intrusive. Terti,ry fault­

ing has subseqllently superimposed a complex structrual pattern 

upon these beds. 

Mineralized zone reserves are calculated as: 40,000 tons 

(measured), 72;693 tons (indicated) and 612,643 tons (inferred). 

Average assays show .22 oz/ton gold, 0.23 oz/ton silver and 

- 1-



about $144.00 per ton gross (using $450.00 per ounce gold, $10.00 

per ounce silver and $.70 per pound copper. 

The implied gross value of the mineralized zones is calc­

ulated on a total of 725,336 tons with the resulting figure being 

$104,450,000.00. 

Treatment procedures of Rllliard potential are are still be­

ing studied but early test rpsults indicate crushing to minus 40 

mesh with gravity separation to reach 95 to 97% recovery of all 

sulphides. This would be f o llowed by llcid copper leach processes. 

J 
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2. INTRODUCTION 

A. Location 

The Bullard mining clajms rlrf' situated in the Pierce Mining 

District of southwest Yavapai County, Arizona, 11 miles north of 

Aguila. The town of Aguila, with a population of around 1000, 

is on the Santa Fe RRilrond, 25 miles west of Wickenburg and 80 

miles west-northwest of Phoenix (see figure A). 

All-year highways (U.S. 60 and Ariz. 71) reach Aguila with 

most services available there or in Wickenburg. Roads from Aguila 

to the claim area are good but can be impassible for a few days 

after seasonal rains. Adeqllnte watvr is available for mining pur-

poses from several wells on and near the property and in abandoned 

shafts. 

B. Area of Interest 

The Bullard Mine is at em a]tftllde of ahotlt 3000 feet. There 

are 26 lode claims which occupy a total area of 537 acres (0.84 

square miles or 2.17 square kilometers). 

A reconnaissance geologic map was completed in January of 
J 

1981 overlaying the claim area in particular and although time 

limited the detail of mapping, contiguous surrounding features 

were also investigated and mapped. The total resultant map area 

covers 3.3 square miles or 8.5 square kilometers (see Plate 1,2). 

C. The Cl:tims 

The claim boundaries are oUlline d on Plates 1 and 2 and «re 

identified as follows: 

-3-
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CLAIMS 

1 • North Extention lIL Rattler 

2. Augustus 15. Emily 

3. South Wing 16. Steller 

4. Sulla 17 . North Star 

5. Chancellor 18. Homestake 

6. Amazon 19. Washington 

7. Newborn 20. International 

8. Napoleon 21 . Sweep Stake 

9. Venice 22. Avalanche 

10. Jay Bird 23. Last Bean 

11 • Nevada 24. Democrc:lt 

12. Producer 25. Arizona 

13. Butte 26. State 

3. PAST WORK 

The Bullard property has be en optioned to various groups and 

individuals through the years and a complete chronology is be-

yond the scope of this report. However, the reader is referred to 

the appendix where some of the do cuments have been reproduced. At 

least one company, Powdered Metals Corporation (PMC), churn-drilled 

several holes on the claims from 1969 to 1970. Some of the holes 

are shown on plate 1. Unfortunat e ly, lhe information nnd data from 

the PMC drilling is, so far, not available. Powdered Metals Corp­

oration went into bankruptcy in 1973 or 1974. 
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The Bullard Mi.ne has a 1 ('llg his tory of :J n t ermi t ten t opera t ion 

since the late 1800's. It is known that a smelter was built around 

1887 and according to Durfee (report undated; p. 1) worked for a 

short period. The ruins of the smelter are visihle today and are 

noted on the map (see plate 1,2). Durfee also mentions that the 

coke needed for this smelter WilS hauled by horse and wagon from 

the nearest railhead at Maricopa, 100 mi1es distant. The Bullard 

family patented the property in 1907. 

Later operators and promoters of the Rtlllard property have 

reported copper concentrations at around two to lhrpc pPTccnt with 

small amounts of gold and silver. In 1950, ASARCO mappPll .1nd 

evaluated the main mineralized horizon, assaying 43 samples for 

an average concentration of 0.25 oz/ ton Au, 0.50 oz/ton Ag and 

2.67% copper. 

Shipping records are spar sp hut wnTkin~s su~gcst that pro-

b a b 1 y no mo ret han lOt 0 20 t 11 <"" ~~ .-1 n rI t ("1 n ~; \0,1(' T· (' S hip P e d be for e 

Contract Mining Corporntion tonk nvpr in N0Vf'mher of 1979. GMC 

began mining the property in 19RO and ha t.; s hipp<,d some 4,000 tons 

to da te. Development is now can t i nu I nl', \.,' i t h NRC Resources Ltd. 

of Canada and Contract Mining CorpnTntinll pf YlImct t Ari7.tma. 

4. GENERAL GEOLOGY 

A. Introduction 

The Bullard area is adjacent to the H;lTcuvar Moun t. ai.ns, the 

latter of which is a ~ate Cretaceous or Early Tertiary meta-

morphic-igneotls complex (Reynolds, 1980). The Harcuvar Range is 
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about 35 mi.]es long, trpndin1', nnrt- l1p;1 ~;t --~~()utll\",('st. The nrc;] of 

investigntion in this report i.s em cast-west trending seric~:; of 

vertical or near vertical s e dimentary strata intercalnted with 

thick sills of olivine diabase nnd possibly smne extrusive vol-

cclnic bed s . 

The sedi~entary slrat;] are siliceous limestones, meta-

shales and sandstones, probably Devonian or Mississippian in 

age. The limestones and s.qndstoncs arc very well :indurated, a1-

tered by low rank mptnmorphism and forming high ridges due to 

the i r res 1 s tan c e toe r 0 s jon . N l) t ;1 1 1 t h f' h J g h n~ sis t <1 n t r i cI g (' S 

her ear est 1 ice 0 tl S ] i 11) es t: 01 H~ S () r s ; If)( I ~, t n 11('~:;; ~; () m e 0 f t h C' ~j C' 

f ea tures arC' di.ah.1r,p. 

n :i ;:J h;l!~(, commonly nne! f rert1Jcnt 1y wpr1 then", to low profj J es 

is seen in the Bullard nrC';l. ntlll nrd T'c,'"lki t~;('] f, the hi~~llcst re-

sis tan t d i. a h rt s e is r r a h a h 1. Y the C 0 T1 f; e q tJ en ceo f .i 1\ x tap 0 sit ion 1 n g 

by faulting or by variable minerRlogy or both. 

a. The niClbase 

Mapping in the area has revealed the pervnslv~ relationship 

of a Lnte Cretaceous or E<1rly Tertiary TTlRfic n1vine cliabase in-

trusion as siLls into a se ri. es of Paleozoic c.1;lstic sediment.ary 

strata. 
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Th e d j;) b.1 s e is g ray to (L:n k g r il y, 0 ftc n wit hag r pen 1. 5 h hue. 

It ranges from very coarse grained tu aphanitic. As is common in 

diabase texture, the plagioclase laths are as much as 20 mili-

meters in length. Poikilitic augite (and hornblende?) in spher-

aidal to very irregular milsses up to several inches long occur 

as rounded inclusions and curious, unusual shapes (not unlike a 

coarse porphyritic texture). These> often weather out :f,ntact and 

appear as spheroidal "kernels" and rounded, m.1rble-like shapes. 

Similar diabase texture occurs near the C]ohe-Miami and Superior 

areas (Peterson, 1962). 

Dark brown augite is abundant in the groundmass and is fre-

quently poikilitically arranged with secondary quartz rim. 

Euhedral c.1lcite is also noted as " po i.kiliths". It is not clear 

whether thPfH' ('",leite rrv~lflls ;11"1' df.'tlt('ric fir mC'trlf;omatic in 

that they are prohably mC't.;I~wrn ; lt ,( ' in .)q~ fn. pnlk11.itir flnd trace 

olivine is also common as light, ho ttlp green, dlvprgenl. acicular 

crystals, comprising up to 5% of the rock or morr. D1ffrrent-

iation of olivine crystals is more concentf.1tprl in the l(~pr portions 
J 

or floors of the thicker silJs in the nul1:lfd iITl':1. Thls J~ a 

classic example of elutriation or magmati.c differpnti<ltion of 

olivine in a theo1eiitic diabase sill such as m~ni[~st in the Pali-

sades of New York. 

b. The Siliceous Sandstones 

The sandstones are buff to reddish, thin-bedded to massive 

from 10 to 100 feet in thickness. These strata are fine to medium 
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grained, argillaceous, very siliceous, often calcarpous, locally 

with stringers of pebble conglomerate and poorly sorted grits. 

They are very hard, dense and have been subjected to low to moderate 

metamorphosis and much secondary cryst<111ization. Quartz and 

feldspar grains are often suhrounded, angular to suhangular in 

coarser grained beds. 

c. The Meta-shales 

The denser, aphRnitic tC'xture of the mpta-shales are noted in 

what appears to be an easterly facies change of the conrser sedi­

ments found to the west. These meta-shales are often calcareous, 

very siliceous and have undergone consldcrnble metasomatic change 

along with low-rank mct:lmnrphimn. Tlw <;h;11£'5 are gray to dark 

gray, hard and are fissile tn hlo('ky. ThE' rock becomes more abund­

ant and more pronounced from west to ('t.1St as well (]s higher in the 

sections, possibly indica.ting a dcepf'ning (facies) of the off­

shore bAsin and also a deepening of the basin with time. 

These so-called meta-shales are so fine grained and aphanitic 

that it is impossihle to know the mineralogy in the hand specimen. 

There certa.inly exists the possibility thnt some of the rock types 

referred to as meta-sha] es m:ly be in f ac t t (lX t ru s i ve i~neous or 

welded tuffs. Thin-section examination should identify these in 

a more positive way. 

d • Ib~ __ C_o.!!g~t~I:!'_~'::_~~~_ 

Conglomerates were noted in the eRstern portion of the mapped 

area. In ~enertl] they nrc ~~rRy t.o dal-k p,rny, calcareous, argill-
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aceous to arenaceous, often siliceous with ;1ngular to subangular 

pebbles and cobbles to 6 inches. Some pehbly conglomeratic seams 

are noted in the more arenaceous members (sandstones). The beds 

are highly altered, fractured and faulted with calcareous seams 

throughout. The rock is so changed in many places that much of 

its original structure is lost. The angular to subangular in­

clusions are suggestive of a breccia. However, the beds are often 

wide and regular so that brecciation cannot be confirmed. 

C. Structure aT!.d. __ S~r_~.ti_g .r:'1j1}!'Y 

During the Paleozoi.c a very shallow basin of deposition ex­

isted in the Bullard Peak area. Sedimentation was intermittent 

and beds were probably deposited upon truncated Pre-Camhrian 

metamorphic strata which is common in adjacent areas and those of 

southwest and central Arizona. Sedimentation was interrupted from 

time to time in t.his sh;1l1ow basin causing disconformltiC'f.; at 

several horizons. Thi s ph('IH)T1H'n(ln hn c:; nnt 1)1'(>11 invpst ip,[lted :in 

the course of preparation of this report. 

During Cambrian to Pennsylvanian time to the nnrthw(>st of the 

State of Arizona, northward from southern Nevada, there existed 

the southeastern limits of the Cord :Uleran Geo~ync]inf'I:,"d in 

southeastern Arizona and southwestern New Mexico we note the north­

western limits of the Sonoran Geosyncline. The area bctwpen these 

two basins of deposit:i.nn is ref£'rrcd to ilS M<17.c1t7.al L.md which was 

a shelf inundated periodically by marine waters from CRmbrian to 

Mississippian time (see figures 1, 2). 
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Appraaimata lIorth~ 
&ad tIOuthMatAlro limlta 
of OrdOY1r-lao r_b 

Figure 1. Cambrian to Mississippian time 
Early d@v@lopment of the· PaJeo'loie CordiUeran and Sononn ff!Olynclin8ll. 

Arizona Geol. Soc·. 
1967 
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EXPLANATION 

A .... probably Dot iDUIldat.d byth .. _ 

NAlO ( ; "0\ ' 1' 

Figure 2. Pennsylvanian time 

UNCOMPAHGRE 
HIGHLANDS 

Late development of th. P.leotoie Cordll1eran and Sonoran reasynellnetl aceompanied by "!1ft of the UncompRbftr~ Hilthland~ and 1\ub~irience or the Paradox nasin. 

Arizona Geol. Soc. 
1967 
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It is believed little tectonic ~ctivity occurred during the 

early Paleozoic in this arc;1 (-'xc('pl for 1 imi ted hintus anil sub­

sequent disconformities dtH' to brond lIpwarping. Regional up-

lift continued to affect the shnllow seas during the Pennsylvanian 

period and ultimately caused complete regression. Instability 

continued into the Late Triassic with volcanism and igneous in­

trusions establishing the primordial Mogollon Highlands in south­

west Arizona (see figures 3, 4). During this time, Pennsylvanian 

and Permian rocks, if they ever were ileposited, may have been 

eroded or metamorphosed or hot h. The L;n i.mid (' orogeny began to 

severely disturb ex:f.sting Rull:lrd Pnleo7.o1 c ~;tr.1tn in Lnte Cre­

taceous and/or f.nrly 'fertial-Y Lime (s('(' fi~~lJn's :', 6). So l;-Irgp. 

a phenomenon, this major orogeny affected the entire western 

North American scene. Intense orogen:ic activity began with the 

relatively sh::tllow emplFH.:ement of l:n-ge quantities of mafic, dia­

base intrusives between strata. This interjection of igneous 

rock must have induced considerably normal fnulting and shear 

zones across the still relatively flat-lying sedimentary beds of 

the Bullard secti.on. It is very prob:1ble that minerali,ation at 

the Bullard Mine was coupled with t.his intl-usjon, as it is wi.th 

porphyritic intrusive rocks noted at large Arizona Copper deposits 

elsewhere. Deuteric solutions must have played a role, ::IS they 

and thei.r potent vapors breeched the integrity of the sedimentary 

beds in shear zones, faults and other zones of weakness. It 
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EXPLANATION 

Probable dlreetioft of at,"lIIftO" durior dft~Uon of Sbinuump M .. mbM ot Cbinl. Formation 

Figure 3. La te Triassic ti me 
Waninr stare of the Cordill ...... n CMsyncline and uplift of the Uncompah,re and anN!l!tnl MOlollon Highlands. 

Arizona Geol. Soc. 1967 



Probabl .. dlrltetlnn nt 
Itr"am"ow 

..I-I......L....L. .....L..-I.. 

A,... of marine depallitlon 

Figure 4. Late Jurassic time 
Maximum extA'ln. .. ;on of the JUMl~.·lic ~ea!l. 

Arizona Geol. Soc. 
1967 
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Fi~re 5. Cr~taceous time 
EJ[t~n!lion of Sonora" r@'O",yn~linft and maximum devp.lopment or the 

Rnrk y M 0untain Iteo:qyncline . 

Arizona Geol. Soc. 
1967 



is suspected that it is within this environment thnt deposition 

of hypogene copper, gold, silver S111phides and other mineral 

species and compounds occurred. The low~rjng of temperature and 

pressure in such an environment could have triggered the deposit-

ion and mineralization of such zones. 

As the Laramide orogeny developed, the Rullard Peak Paleozoic 

strata, solidified diabase sills and mineralized zones and veins 

hegan their liRtrir rotation to vertical from relatively ]nw-

dipping att itlldf'~ (5(>(, figure. 6) . 

Volcanism :lncl ignC'ol1s intrtJs:inn:-~ continued throughout th£' 

Late Cretaceou~ ~nd Early Tertiary h\Jt by middle Tertiary time 

the major upli.ft hnd nlready been completed nnd formation of tht· 

Basin and Range province had begun. (see fjgures 7. R). 

Teriary faulting then further di~;~~('ct('d the ( ~ t('('ply dippinf~ 

sets of mincYillt1.pd fis~;lIrr\ 7.P fH 'S :lb·;!.' o(:cl1rr('cl dllril1~') f. lu:, 'rC'fti(1ry. 

However, primary miner~l. ization is neither found ~]ong nor within 

these Tertiary strl1cturnl fel1tures. 

5. ECONOMIC GEOLOGY I 

A. The MineralJ7.ed Zones 

Mineralization in the Rullnrd areA is confined mainly to faults, 

fissures and shear zones. Thpr(' nprertrs to lH' no prim::1ry mineral-

ization of any consequence in structural features younger than Late 
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NorthMllt ... rd IIl11lt oIll"efn .. 
Intrullon Ind "O'~.I".III 

....-::.::- .~ .. ... ----- -... -:'lIro. 
I 

L---.J 
Otr~tfo" n' wit .. d,..,...\ 0' 

Lalli Cretlef'Ou. _ 

Figure 6. Late Cretaceous and early Tertiary time 
Regional warpinr that acrompani.d Laramid@ orog.-ny cau!Jftd withdrawaJ 

f)( ~.a. 

Arizona Geol. Soc. 
1967 
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EXPLANATION 

Probable cll~tlOD 01 
Itr"am"ow 

'. 
~ 

CanyOft Of .eea.,,_eat eo"," by 
Ndlm ... 1.1 dUMa, middle T .. rtl.,., 
lim. and elbumf'd durlnl tate 
Tutiary and Quaternary tir" .. 

!ubbuin boundary 

Figure 7. Middle Tertiary time 
Becinninr dev81opm~nt of tht!! B .. "in and Rangf! and Colorado Plateautl phy~iog"phic provinc(!ft and t.h~ Colorado Rivl"r !\y~t~m on th., 

Colorado Plateau!'!. 

Arizona Geol. Society 
1967 
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Prnbebl. dlr4letioD 01 
,tr ... m"ow 

Buln boundary 

~ubbuin bo\l'lld~ 

Figure B. l..'lt.e Tertiary time 
Cuttinr of Grand Canyon by thtt Colorado RiVf~r and mutmum devp.lopmlfht 

of intf!tnltliy dtlliflf'fi ha..dn! In RIl!lin and Ranlte ptoVf!n~. 

Arizona Geol. Society 

1967 

-20-



Cretaceous or Early TertLlry. L,ller TeTtJary f(Jultfng has heen 

observed to have cut off m:ineLll veins in several plClces. How­

ever, there may be secondary deposits or supergene enrichment as 

yet not located. 

The mineralized zones arc mainly silicates, carbonates, ox­

ides and phosphates of copper with some sulphides and other metals. 

Small amounts of gold and silver are associated with the copper. 

Gold and silver are, in some samples, bonded as elpctrum or near 

elec trum. Some free gold and rd Iver <1n" no d ouht con ta ineo wi th­

in these mineralized veins a s well. 

Chrysocolla, a silicate of carper, CuSi0 2 , 2"20' is the pre­

dominent copper ore mineral wi th m;'11achi te, a carbonate of copper, 

Cu2(OH)2C03' and cuprite, an oxide of copper, Cu 20, as secondary 

minerals. Also associClted in gangue is crystalline and amorphous 

quartz (silica comprising ahout 73i" of the ore), euhpdral calcite, 

dioptase (H2CuSi04)' and hydrnt('d copper sulphRte. The zones of 

mineralization are also the locus of seconoaTY oxidation minerals 

such as limonite, jarosite, possihly alunite, magnetite, siderite 

and barite. 
J 

Sulphides are present but not obvious in hand specimens and 

except for the surficial occurrence of the metallic oxioe psi­

lomelane (MnO) , no other su.1phides were noted. Petrographic ex­

amination of samples is continuing. A comprehensive paragenetic 

study of the Bullard aren min~rnlization has not yet been completed, 
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so many petrographic and mint'Lllogic ql1cst-ions wi]] he answered 

as work continues. 

A detailed sample map was made by ASARCO, presumably in 1950. 

This map covered the main Bul.lard vein and indicated the location 

of 43 samples. The romputed aver~ge of these samples was given 

as 0.25 oz/ton Au, 0.50 oz/ton Ag and 2.67% copper. This relates 

to an cstimnted v;1.1ue for this arC' body to he around $150.00 per 

ton using vtl]ues of $450.00 per oz. for gold, $10.00 per oz. for 

silver, and $.70 oz. per pound for copper. This metalliferous 

zone has been mined at a profit in years past and recently by 

Contract Mining Corporation. 

Five samples were .1T1n]yzpd from .1 miT1prali.zf>d vC'in workings 

west of Hullard Peak. Tld~~ nre.1 i~ ~ orf fhl' P"d1.1rn ('1.1im~ rmd 

tho ugh t t 0 be s t rat i g rap hic;11 1 y I () W (' r i nth (' ~~ (' (' t l (1 n . S u h s (> q tt en t: -

ly, these samples are important: as thC'y .indi.rnte that ]owf'r in 

the section higher average values may exist. These five samples 

assayed at; 0.56 oz/ton Au, 0.40 oz/ton Ag and 3.83% Cu. 
I 

International Claim: A mineralized zone occurs within the 

International Cla:i.m which rlRS,1ycd at 0.02 oz/ton Au, 0.]0 oz/ton 

Ag and 2.58% Cu. This vein appears to have good potentlal be-

cause the mi neral:i.zed area ] lC's wi th I n rl ] an!,e shenr zone. There 

is a deep shaft at this point but little is known at the present 

time as to its depth or the minerals removed from it. Some super-
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ficial shallow precussion dri lLing h,l s h('('n done on the Tnter-

national Claim but little el Sf' is knmm Ahout it. 

Last Bean and Democrat Claims: Just west of the stone cabin, 

five samples were taken from th e prospect holes, mineralized zones 

and tops of the incline shafts. The results of these assays were: 

0.11 oz/ton Au, 0.33 oz/ton Ag ~nd 1.74% Cu. 

Sulla Claim: A very substantinl vein of miner:lljz8tion ex-

ists on the Sulla claim in the northeast Arca of th~ map (see 

plate 2). Sampling there indicated an aver age of; 0.15 oz/ton Au, 

0.10 oz/ton Ag and 1.59% Cu. It should be noted here that of the 

three samples taken from this vein, two of them gave ::tn average 

of; 0.36 oz/ton Au, 0.25 oz/ton Ag [lTld 2.0% Cu for C:1n estimated 

$192.00 per ton value. Thi.s 7.one nppenrs to be stratigraphically 

lower in the section than the Bullard vein. This further indicat.es 

that values may be higher t1t pojnts lower" in the section. 

The average computed v[Jlues of a.1] smnples in the Hullard 

area taken in the course of mapping was as follows: 0.22 o?/ton Au, 

0.23 oz/ton Ag and 2.3% Cll for a gross value per ton of around 

$133.00. 
J 

C. Potential and Ohserved Ore Areas 

There are five potentially favorable areas for investigation 

and possible production. These are both observed Rnd inferred. 

One through four have been ohsC'rveu, whl.le ntlmhf'r five is lnferred. 

1. The Bullard Vein proper (homestake, Sweepstake, and Washington 

claims. 
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2. Area west of Stone Crlbi.n (Stc1tC, L.:1st Rpan, and Democrat claims.) 

3. The fault areas of the SulJa cl.aim. 

4. The fault zones of Tntcrnation~l and Producer claims. 

5. Bullard Extension (al] nre:1S south of Ru] lard Ridge). 

This list, with the excepti.on of numher 5, contains only those 

reserves with production history, sllrfacp expression, and/or 

favorable sampling. Based on gf.~ol ogic interprettllj (In ;tnd observa-

tion to date, it is certain that there are still to be located 

other favorable zones in the- subsurface. 

6. DEFINITION OF MINERALIZED RESEHVES 

The U. S. Bureau of Land Mtlnagement anel the ll. S. Gf'ological 

Survey in a recent estimate of mineral reserves hnvr a~rrrd tlrOn 

of information. 

A. Measured Hlncrn1 i.?pd 'Rf'~; r ' rv('" 

Mensured reserve tonnagE' .is ('nmplltPd fl-nm dITl'lf'nc:;inns revcn]-

ed 'tn outcrop trenches, workings and drill hnlE' S for which the 

g r ;t d (' i~; c om pu t ed from the r e 5 U 1 t s 0 f d (' t :1 i 1 {' d ~.; <1 m p 1 i. n g • Th e sit e s 
J 

for inspecti.on, sampling and TIl('()surpmpnt aTOp ~n close]y spaced and 

the geologic character is 50 well definp(1 th~t the size, shape and 

mineral content are w('11 (·st..,bl ished. 

The computed tonnap,(' ;ll1d p,radc are judged to be accurate with-

in limits which are 5tatf'd and nn such limits are judged to differ 



from the computed tonnage or gr:ldl! by morc th ;m 20 %. 

B. Indicated Miner~liz ed Re se rves 

These are reserves for whi ch the tonnage nnd grade are com-

puted from projections for a r easonnble distance on geologic 

e~idence. The sites available for inspection, measurement and 

sampling are too widely or oth e rwise inappropriately spaced to out-

line the mineralized zone completely or establish its grade through-

out. 

C. Inferred Miner~lized Reserves 

In fer red res e rv e s are q t1 Cl n tIt ;l t i ve (' s t. i tn;1 t e s w h i (' 11 ; 1 r c h CJ s e r1 

largely on broad knowledge of the geologic clwracter of the c1e-

posits and [or which there ~re f~w if any saml']cs nr mea s urements. 

The estimates are based on Cln assured continuity or repetition for 

which there is geologic evid ence. The evidence may include com-

parison with deposits of similnr types. Bodies that nre completely 

concealed may be included Jf there is specific gpolngic evidence of 

their presence. Esti.mates of inferred resprv('s should i.nr]ude a 

statement of the Spf'C' j;:11 I imi t s wi thin ",,11 f e h the infprred reserves 

may lie. 

7. RESERVES 

The Bullard vein covers an ~rea of approximately 271,000 

square feet. The vein aver~ges 2.5 feet in thickness and is in a 
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fault zone dipping ahout 20 degrees to the sOllth. The c<lsterly 

edge of the bed is bound by whDt :i.s believed to be .1 down-thrown 

normal fault. The south exposure of the vein i.s probably eroded 

for a short distance and possibly contintleS into the subsurface 

further south (see vertical section A'A" Plate 3). 

There are about 67R,000 cubic feet of mineralized reserves 

within the Bullard Vein, using a conservative averDgc thickness 

of 2.5 feet. Computing this b.1ock at 1J cubic feet per ton, 

gives 52,000 tons of proven rpserves, of which ahout 12,000 tons 

have already been mined. It is estimated, then, that 40,000 tons 

of proven mineralized reserves are still left in the Bullard Vein 

proper. 

This aren. W<lS s;)mplf'.d frorn pror;p('rt hnlp~~ .Inri nld wprklnr.s 

and measures n.hout 1200 feet long hy :lT1 ('stil11:lIed {~nO f(tct in 

width with an average thicknpss of 1.5 feet. The c<11culCltjons 

are: 

1200 ft. X 400 ft. X 1.5 ft. 720,000 cu. ft. 
J 

55,384 tons 

This area has at least two major faults which .Ire mineralized. 

These faults trend north-south with the westerly one dipping east 
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a tab 0 U t 4 5 d e g rep san d the f' (1 ~ ·d: (' T" 1 yon e dip pin g we s t ~ t (1 b 0 u t 4 5 

degrees (r:;ce plate 3, section n'H"). These minernlizf'd fissures 

may be as deep as 400 feet with an interr:;ection point of about 

100 feet. This intersection point would be an idea] objective 

for the exploration of a concentrated are body. The thickness 

of this mineralized zone is at least 2.5 feet and may be much more 

in the subsurface. With these parameters the calculations are: 

600 ft. X 1200 ft. X 2.5 ft. 

lQ.QJ .. .Q90 __ <:!1~ __ f_t~ . 
13.0 cu. ft. 

600 ft. X 50 ft. X 2.5 ft. 

7_5_1.0.,OO. _c ':l . ~ , __ .~,~ . 
1 ].0 cu. ft. 

300,000 cu. ft. 

23,077 tons (cast fnult:) 

75, 000 ell. ft. 

5./69 tons 

5,769 + 23,077 = 28,846 tons total 

Poten t ial r£>se rv('s i 11 t 111 (~ :11' 1.'.1 (';1T1 nn 1 y be in f f'rr('d because 

along the faulted zone only intf'rmi t tpnt mineraliz£'d outcrops :'1re 

visible. I\.n old shaft wrlS Tllltf'd tit s:lmple loc;:llit:fes 123, 123:-l, 

123b and 123c but access W:lS Impossible and its dimpnsions are not 
J 

known. Samples from this minPl-al.ized arca were ar:;sayed at 0.02 

oz/ton Au, 0.10 oz/ton Ag and 2.58% copper, these concentrations 

seem uneconomical. However, it is felt the high copper content in 

sample Number 126 (7.9%) for example, ts Indtcfltive of potcnt:f.rtl1y 

better values in the immediate ar€3a or wit.h depth, the estimated 
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Dimensions are 600 ft. long hv 200 fpet in depth by 7. fpct in 

thickness. Therefore: 

600 ft. X 200 ft. X 2.0 ft. 

~~·QLQQ_~~ . 
13.0 cu. ft. 

240,000 cu. ft. 

The Bullard Extension is thRt fRuIt zone ~s depicted in Plate 

3 (section A'A"). The fault itself is suspected to exist but has 

not been r.onfirmed in flny wny. Lo(';11 S indic ;ltP thAt .1 well drilled 

near the stone cabin penetrntcd n thirk zone of mineralization at 

900 feet. There is absolutely no conf:i.nnntion that such a hole 

was ever drilled or thnt evpn a shClft eVf'r got to that depth. How-

ever, it is interesting that the Bullard mineralized zone, which 

is a fault, when projected to th;:lt rlrpc'l 11f';lr stone (,,1h1n, inter-

sects with the suhsurf.1(,(> ilt ;lhntlt ~ ~ O() t t l qon f('ct.. The "inference 

i s t hat i f t his f a 1.I1 t 1 S Tn irH' r ;) 1 :i 7.. ( , II ; 1 S ~.:; U s 1)(' C ted t lH' n c n n s i c1 erR b ] e 

are reserves may well be utlcov('rf'd. Comhinfltion rotRry and diamond 

drilling is being recommended for th"is an"!a. 

The demensions of this theorheticnl are body is as Jfollows: 

1800 ft. X 1600 ft. X 2.S ft. 

lL20QJ._000 cu. ft. 
13.0 cu. ft. 

F. Other reservrs 

7,200,000 cu. ft. 

553,800 tons 

If the concept of Lrllc Cret;]cf'OUS - E~-Hly TertJ;-try fRuIting 

" is correct then there may he severnl zones of flat-lying faults 
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which may have been rotat ed from th e ir original high-8ngle, normal 

position. These could be very mincr~lized and add greatly to the 

reserves. 

8. RESERVE SUMMATION 
Tons 

a. Bullard Vein 40,000 Measured Mineralized Reserve 

b. West of stone cabin 55,3H4 Tnc11cated Mineralized Reserve 

c. Sulla Claim 28,H46 Infern:.n Mi.neralized Reserve 

d. International C.1aim 18,1 .. 61 Tn f e rr('n Mtner81i zed Reserve 

> e. Bullard Extension ?5). , .~go Inferr ed Mincrrtlized Reserve 

Total 696,l.91 tons 
Bullard 
Extension 
goes through 
Sansone 696,491 tons at $144 . 00 ppr ton = $102,4 50,000.00 
claims 

9. PROGRAM OF EXPLORATION 

A. Geophysics 

The exploration program will consi.st of ;) ground eJectromagneti.c 

survey. The most intenBe mineralization is expected to he rel~tively 

flat-lying with dips of around 20 degrees with a s sn (: iatrd smaller 

veins at higher angles, perhaps 45 degrees or more. TI~ flat-lying 

veins can be expected to be hound on all strip s by po s sihle tertiary 

faulting which could create a note-worthy anomaly. A magnetic 

survey should be considered and may bp very useful for detecting 

sub-surface structrual mAnifestations. Indu ced polarization methods 

may also be of use. Res:i.stivi ty surveys should be avoided in the 
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Bullard area due to poor results ('xpf'ri.cTlccd jn this desert en­

viorment. 

The exploration program will consist of a ground geophysical 

survey. A grid system over the Bullard Vein will be established 

with a base-line in a N45W direction. 

Twenty-two grid lines, 4000 feet long wjll then be established 

perpendicular to the base-line on 200 foot spacings. A 200 foot 

station interval will he est :-lh'l i~., h()d nnd dnta co] lected on the 

100 foot intervAls to reduce geologic noise :md detect near-surface 

conductors. 

This geophysical survey wou],cl cbnsist of 17 line miles at 

current costs of $800.00 per line mile. This includes technicians, 

equipment nnd interpretntion of the results. The purpose of this 

ground survey 1.s to deli.neate' the Bull :1rd V(' i n in t1lt , s()ll(hrrJ y 

direction where past rf'pnrtf : 11 ' IVC illdl( ' I(( · t1 lI e; lC)(' :lljnn c;. ThE' 

geophysical results wi.1J hp corn.'\;ltecl with known g(' n ln}',iC' d1ltn 

to establish the continuity of the Bu] 1 ard Vein wi thin tlH' grici 

system. 

Total cost for this progr;lm is ~stim~ted at $15,0051. 00 . 

B. !?ril.li~g. 

It is reconunended that all anomalies outlined by the prevjous-

1y described geophysical surveys be physically invest iRa ted by 

drilling. The initial phRse of this program could he completed 

by rotary drill1.ng to reduce the cost per foot. If the results 
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are encouraging, a dirl010nd drilling program could be undertaken 

to determine grades £lno £lny c h<lnge i.n the tenor of the mineralza-

tion. At the present time, numerous rotary drills are available 

in the area. Present quotes rrtnge from $3.85 to $8.55 per foot, 

depending on the total footage of the contract. At this t-tme no 

estimate of footage is possible until geophysical datR is created 

and interpreted to det:r.rmi.ne location and depth of the <1nnmalies. 

Specific areas are recommended for diamond drill in?, (see 

plates 1 and 2). These are dps c roihf'd tiC; follows: 

1. DDH-I: Vertical dri 11 to pnlVC Bullard vein on the down-

thrown block e:1st of pres e nt exposures rtnd on the south flank of 

Bullard Ridge. Drill nDH-lA, R, C, etc. RS necessary if are 

mineralized zones are encountered. The expected depth is 50 

to 100 feet maximum. 

2. DDB-2: Angle drill at 60 to 45 degrees west to penetrate 

the mineralized fault zones at depth (see B'B", p.1f1te 3). Prob-

able depth is about 200 feet. Add DDH-2A, B, C, etc., as deter-

mined if are is intersected. These cores will be on the Sull;:) 
J 

Claim. 

3. DDH-3: Angle drill 60 to 45 degrees toward the north near 

stone cabin in the Democrat, Last Bean or even State Claims. This 

is to intersect the possible fault plane depicted in section A'A" 

of plate 3. Estimated depth is 900 feet plus. Add DDH-3A, B, C, 

etc., as necessary if ore is intersec ted. 
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4. DDH-4: This coring should he done ;)5 a vertic;l1 hole in 

the Avalanche and Sweepstake c'l .. d .ms. Depth to the fault objective 

is estimated at 200 to 300 feet. Add DDH-4A, B, C, etc. as needed. 

10. PROGRAM OF MINE DEVELOPl'1ENT 

Mining could commence immediately by initiating work on the 

40,000 ton Bullard Vein proppr. This mineralized vein has been 

mined in 1979 by CMC at a profit and it could be stockpiled until 

milling and beneficiation equipment :is installed ". Mi.ning could 

also begin on the 28,000 tons which lie in the Sulla Claim. Only 

a small amount of road work may be necessary to begin work here. 

In any event, the following mine development plan is recommend-

ed for the Bullard Mine: 

1. The plan includes currf'nt costs of equJpm('nt And .labor. 

Initiation of the plan could rnmm('nc(' :lS ~ ;P()fl <1S funding is 

area and no environmental rrob]('m~~ ;In' :1T1tic ·ipClted. 

2. The Bullard Vein on the W;l~'hinr,t.on Mlneral Claim was 

mined at a 200 ton-per-day rate during IqRO hy Contract Mining 
J 

Corporation of Yuma, Arizona. All devel<lpmvnt work including 

portals, haulways and truck loading areas has been completed. A 

room and pillar system was utilized by Contrrlct Mining Corporation 

during their operation and it is recommend ed that this system of 

mining be continued. Costs are estimated at: 
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Drilling ----------------------------$ .90 

Blasting -------- - - - - ---------------- .64 

Loading -- - -------------------------- .68 

Hauling ------------ - ---------------- .52 

Roof bolting ---- - ---------------- --- .64 

Air & Water Supply --- -------- ------- .14 

Ventilation .36 

Power ---------- - ----------- - - - ------ . 22 

Development --- - --- - - - ---------- ----- .42 

Supervision ------- -- - - ------- ------- .h5 

Engineering ------------------------- .19 

Repair & MAint en~n c ~ --------------- - .86 

ASRay & Lr-tborFltory ------- ---.... --- --- - .60 

Taxes & Depreciation - ---- --- -------- .75 

Amortization 1 .25 

TOTAL MINING COST PER TON -. - --- ---- - - 9.02 

3. Engineering, Supervision and labor is based on current 

salary and wages paid in Arizona. Namely, Professional Engin­

eers at $350.00 per day, Minp Supervisor nt $3500 per m9nth, 

Miners at $13.00 per hour and Laborers nt $9.50 per hour. 

Equipment requirements are: 

Air Compressor ---------------------$20,000.00 

Gen. Set --------------------------- 10,000.00 

Air & Water Line --- -------------- -- 5,000.00 
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Air Drills with Legs -- --------------$ 6,000.00 

30 hp Slusher & Bucket --- .---------- 12,000. 00 

10 hp Slusher & Bucket ----------- - - 10,000.00 

TOTAL 88,000.00 

A portable concentratinr, mill is (lViliLlhle at this time for pro-

cessing Bullard Vein material. Contract milling cnsts are quoted as 

$20.00 per ton. This includes all lahor, m.illinr, s1Ipplies and fuel. 

This does not include the t r;-lJlspor Ll t ton 0 f the COllcen tr ate to the 

smelter in Hayden, Arizona, approximately 200 miles from the Bullard 

Mine in Aguila, Arizona. 

I firmly recommend a m:f.nlmum of $300,000 .00 bt' ;dlocrIted for 

the initial phase of the Bullard }1ine devc10prnpnt. 

11. ORE TREATMENT 

I n 1. t j a 1 stu cI i e S 0 f t h t' mill e r <11 i 7. (I d II: (') n e S 0 f t. he B u 11 a r d 1'1 j n e 

indicate the observed mineralization would respond to a gravity 

separation after crushing to minus 40 mesh. This treatment should 
J 

recover 95-97% of all sulphid es . The follow-up trec""tment would be 

an acid copper leach process. Contract Mining Corporation has, 

in fact, carried out tests of this type with positive results. 

I would suggest however, tllRt benefi.c iation studies be continued 

as mining an development procpcds to enhRnce concentrRt.i.on in the 



light of subsequent new daL1 or should there he ;} l<-lrge variation 

(unlikely) in the mineralized zones mined. 

12. MISCELLANEOUS 

A land survey should he done> to firmly estrlblish claim bound­

aries and markers for geophysic~l ~nd other subsequent surveys. 

San Diego, Californja 

October 20, 1981 
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Page 22 of Geology 'dy I 
2nd paragraph frola. 

bottom. HIGHEST 
ASSAY IN REPORT. 

/ 
/ 

" 

/ 

I 

/ 

/ 
/ 

SANSONE'S CLAIMS - ( )LOGY REPORT per 
ton of ore: 
Assay i135 - 0.83 oz gold; 0.70 oz silver; 7.9% copper 

41=136 - 0.78 oz gold; 0.250z silver; 2.4% copper 

NRG PROPERTIES - GEOLOGY REPORT I per 
ton of ore: I 

Highest assay: 41=143 - 0.57 oz gold; 0 .15 
oz silver; 2. 1 % copper. 

GEOLOGY REPORT - BULLARD EXTENSION 
Inferred 553,800 tons @ $144 per ton I partly ' 
on Sansone's claims. 

Owl Deposit - Samples assayed May I 1983 
1.96 oz to 2. 21 OZ. gold per ton of ore. 

NOTE: All reports and studies show very rich copper content, and in many 
cases, rich silver deposits. Much semi-.precious gemstone deposit 
in the form of turquoise is available. . 

[ AC M ] 00 C)O 0 Ll 0 0 U 0 00 00 0 0 0(;0 00 000 00 000 00000000 0000 0 0 0 0 0 0000 0 0 0 0 0 0 00 00 0 0 0 000 0000 00 0 00 00 0 0000 00 0 000 0 0 0000 0 0000 00 no nool ACM I 



Note: The E. W. DURFEE report which 

follows was produced sometime after 

1907 I and probably prior to 1920. 

The report was extracted from the 

records of the Department of Mineral 

Resources I State of Arizona I State 

Fairgrounds I 19th Avenue and McDowell 

Road I Phoenix I Arizona. 

While this report does not directly 

relate to the Sansone 166 mining 

claims I it is indicative of mining 

activity on ,and around Bullard Peak 

beginning in the late 1800' s. 

-----~ 



~ATIOli , 

PR~PLRTY:. 

'~ongress Junotion, ArlztJna 

:i.'he Dullnrd ;.15.nes are 81 tuo.' .. ed in the Pierce j,~1nlng 
District in the aoutl'~\"le0tern part of Yavapai County, Arizolla~ 
nbout ,29 miles fl"Ol~l CO!1~';resw LTunction, n ntat.ion on the . 
SantA. Fe, llhocnix .~. ~ lll"cscott l\allvl8.~~ and al"1out 0 Iniles frr:nn 
AS\tila. Station on the Arlzonn ": Cnlifornla :1o .. :.1wD.J. . A[ul1a 
is about 80 miles frum Phoenix, Ar'izona and about . 400 miles 
fron Los Anceles, Callfol'l11n. Th01'O i~ f.l vorJ g..Jod road 
f1"0111 Congrens JU1'iction over n e 8.pl~{ level country to the mines. 
lIo road has been m~ue frol:lt}l.C property to A~ulla, but the 
condltionn for one arc ideal, there beinG a.n easy crnde dovm 
~1111 all oi' the V,'fl'-'J t ·) tho ctat1on, ",1th no Gulches or 
~andy plt:\ccs to Cl'lJSS [And L'-.'l t little brush to clear; the . 
cround could be very caG 11y er'li von oVC!"' in its present condl tion. 

The altitude nt the m:i.nes is aliout 3000 ft, above sea ' 
.1evel. 

~ho property C01~11)rlsos ten patented claJ.ms, located 
as nhoy;n by the pIne print nccoj~lpan~rinb this report and 
named as follows: 

~I one8 tn1 ·~e 
0,'rc e:") n ta 1::0 
· .. e3~Li~1L: t ,' )n 
1. ~ •• n ], ~( .- c 11 e 
2::-. tcrnc. t :~ o nn.l 
r rl ) (L ~ c er 
Stoller 
I'.!::11:.' 
LOl't> Star 

covering 196 acres. ~ c8~den these pat0nted clai~s there ere : 
t ten loqc.tiona adjoinInG thOi'll and water rights looated on ,J 

i)nteeree1{, 18 miles distant from the lnincn, I run unable to . . 
show an:t of these locnti0113 by map but wa~ told, however, 
that they cover all of tho cround to ' and including the old 
snclter as 'well as ~OL1e on the other side of the pa.tented 
cla.ims. 1'be land, W~lero t11e \'10. t-.cr . rle;hts t;U"C held VIas 'loea ted 
by the o\'mers of thlc; proport-:; and sotd, rcaorvi'nr; the VIa. tar 
!liGhts for use 1n connection \",ith 'this mining propert:y·. It . 
is claimed that there'is ample water for all purposes, and it 
can be conveyed to the mines by gravita.tion under a head of 
270 ft. S0!'16 of the Ground. Vias loca.ted by the Bullards some­
thing like 30 ' yearc 8GO, and the patents . secured in SepteMber 
1907. Some of these cla.:Lms were jumped, others .were located 
and a smelter built about .87 or '88, Vlhioh ran but a very .. . 
short , tlme. At that time the nenrest railvnry station from · 
'7hich to haul ooke and supplies Vlns Mar1copa l a.bout 100 
miles dista.~t. · T;lcre hns been some litigation ' over the 



REPORT 

OF THE 

Jl U..1..1.h.BJ2. M 11'LE_~ 

PIERCE MINING DISTRICT 

YAVAPAI COUNTY 

ARIZONA 

BY 

E. M. DURFEE IE. M. I 

Congre s s Tu nction 

Arizona 



~OLOGY: 

/. ' ' ....... ~ W 
r -

- ' oJ --

clal:1is thn t \'jcr e j u.:mpod hu t the pre S Gnt orTnors won out 1.n tho suits. 

The mines are situated in the foothills of the Hnr'curar r·,:ountains. 'l'he rocJ(s are soclimontary, composed prinolrn1ly from hiGhly metamorphosed limestone; some beds in the Culch . near the north (;nd of the property aro conGlorrlora te. 'rhe format1.on all h(1[; a fairly tUllform dip of about 20 d~gre6s . from the horizontal, 3 43 degrees 10' 11 and strike of e.":' :out 1; 48 degrees 50' E. The source of minera11~ntlon is apparent .. ly fl"om a series of parallel fissures, outtlnc across the formation north G decrees 30' E and dippinc easterly about . 65 deGrees fr'o ;n tl18 horizontal. I hnve indica.ted some of these flsslU'os on the map" but huve not a.ttempted to locate all of them. Tllere ~1ns been Dome movement along the plene of bedding which has opened ohanneJs throu[jh which the min-oral bearing solutions could spread, and it 15 along this "plane fau.ltinG" or bel."ided vein v/hora most of the ore '-f3 found. Besides the metaliferou!J mlncraln, the fissures seem to have been tho ~ource of a larc;o amou.nt of silicEl, and owinB to the silification of these limestone bedp 1 . they have withstood the erosion to a. much creater extent than th~ surroundInG country I leaving a prominent butte in Vlhioh the ·,' ';' oro 6utoraps. As mny be seen from the jn~ced poaks 6n elther ~ ' n::'de of· tho mountain, the fissuring extends SOI"l6 distance bothol" · onstei'ly a.nd Vlesterly from the ore development.. In mont placoD the limestone has been changed unt1l very l1ttle ~HJmhlnnca of the or·ic;:'nnl rcmnlns I Z011l0 of 1 t e.ppenrincs much liko C}unrtzlte. \·Jhere sufficient development has been done' to :1110\'1 it, the minera11zation 11(\8 extended along this bedd€lQ vC'ln the entire distance between tho fissues. Ore also OCCUl~S nlon[j nome of the flssul"cS Vlhere shafts ha.ve . been 31.\nl~ on thom thl'ouL)l strata lyinG underneath the beddod vein. 'l'h1n vein cll11:1 into tho mop.ntnin frOl' the north a1de, near tho top, fU1L1 lU\:J hocn oxponed by eronion along the apex nbo-qt 11175 . foot; .l.Ibout ,lUO ft. aCPOBB the went on<1 and between -100 . 1.\l1l1 5UO foct alone the south side. At the westerly ~nd of tho ll101Ultu tn on bo th H 1dos I fop l\ dis tance of between 400 nnd 500 ·ft, £111<1 flCPOS3 the VJ0St end a.bout 400 ft., the Vlork ana oJ'Io(~lon ahoYT tho OPO to be oontinuous alone this ve1n. Eonter'ly ' from thin, on the south nide, the vein is not eXI)osed nnd OV01" 450 feet from tho weot end on the north side the copper' stn1n ls not much in evidence, e~oept a.t points ",here worlc has beon done, and it is still to be determined ",hether it Is continuous; althOUGh were fresh surface to be expose~ it would. very likely show the · copper to have beon leeched near. the · purface and that Ol"e e~1:;·~8below. This "plane faultlnB" seems to be mOl~e. pronotUlced as you folloW j. t wester ... 11· 
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cthoI' r:yntf' J:1 8 of fi~::)1U":il[~ cxi~t 'iYl t~ 8 pro~)crt: .. , .. :~~ich 
shoul,:l. be 3tudied clo~_~ el~r in connection ';! .!th thc mininG as 
they l~O~· hnve [\n important benrinc; on t1 c rich are s~oot[j. 

Tho development cOl1nlsts of tlulnels, ~!!.nfts, inclines, 
and open cuts, Ellllountlnsto 2000 feet or more, nearly all 
of ~-/hich has been done 1n <1re, but the ne. tural ero 8 :!.on hns 
done most to develop the ore hodien. 

The let tel's 1n quota tion mnrl:s in the followinG para.-
graphs refer to maps nccol11pn.nJ~i.nG this re :-;ort. -

At "F" is an incline about twelve feet deep, sunlc on 
one of these l~lneralizlne fls~:nn\es showing about two ~ ' eet of 
ore and at "el" an incline 150 ft. deep ",as staY'ted at the 
crossing of the bedded vein with one of these fissurcs but 1~ 
too steep to rolloTI the beddinc, beinG at nn ansle of a~out 
45 decrees. Some drifts and cross cuts have been driven 
from this shaft, but the crOBB cut in the bottom, ahout 40 
feet ':"'nto the hancinG wnll, has not been ciritrcn 'far enouch 
to reach the veln. 

About 300 ft. Vl8sterly fror:l "G" a twel va foot incline 
on the vein t.hows no ore of enns cqucnee. Thls i r, t'-iC only 
\'i- orl~ 60ne bet\'leen "G" and 'IR!' no that this ground 1s not 
proven. 

There are no \'lorklnt3s between "L" nnd "I", but I have 
very little doubt. thnt ore could bo developed along that 
section. 

At "e" there is an incline about 100 ft. deep tOVlater 
with a drift at the 50 foot level somethine over 230 :ft, 
long, reachinG the sUl'face 1n n mnall Gulch at the southerly 
end. The vein is faulted at the shaft on the level, tlwow-

' ing it into ti:e hnncinG wall, but farther down above the 
water, it can be seen com1ng in Reain in the back, but could 
not be reached fro sampling, ~,iost of the ore has been r: topped 
out above t~e level, nnd was proba1Jly taken to the smel ter 
as there was verl~'" little left on the dUl':1p, 

At "D" is an incline, said to be 107 feet deep VI!lich 
was sunl·: on tl!e edGe of e. large Vl~3h, but has been completely 
filled with sand, washed in at times by heavy raina. A 
r,ample taken fronr a pile of several tons of ore on the dump 
cave 8,26% copper nnd ::;,14.40 gold per tone. It lsc).e.bned 
that ore extends all of the way to the bottom of the ehaft. 

Th~ workinGS at "E" are on an entirely different vein 
that (~ . .t:ps much steeper, about 50 deGrees. The collar Qr · 
the SllfJ.ft ViaE 'Jadly caved and most of the worltings were filled 
'v:·_t.h \:nt.sl' fO 1:hat it was impossible to get into them, . 
~ " ,,_~ frOl:l t:':1., s1~~ of -;-l-te :hUriP" )~ ' ~1.~.1f feet of openings must 
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l1ave been at th:1D po1.nt. Some are left in the old bin 
shoT/ad 80me sulphlcie S (chn.l cO}T'.rr 1 te), the only pIn ce ,'!here 
I saw nny-, and 0. sa.m~ile Laken ' from this bin [ave 7 .87;~ copper 
and 80¢ Gold per ton. 

A few h1.U1drod feet southwesterly from the old smel ter, 
some' very nice' lookinG OJle han been tn2:en from a shallo\'1 in­
cline and. both easterl~,r antl northensterl-y fro::l the :naln r.orlt:­
ings several shnllc';; 0~la.rto have been sunk, mostl:,; on cross 
flsstU'es for tl tIe ·t7o;-,lr ~1d nIl ShOYl !:lore or lea s copper ore. 
This ahoTIs the =i~ernllzatlon to be 7ery extensive in the 
e1strlct. Fron the ~ost easterly ~~opp1n6 of t!!e bed~e~ ~ein 
on ,the north side of t~e ~~~ta:r. to "~n s~~ft i~ ao~et~ing 
like 5000 ft. E..l1d fro:: E.l~ e.";')~es_:,a:_ces 1t is ~:-. ":~e sa;::e 
"plane faultins". --

In nIl probabi11ty other shoots of good are could be 
developed alonG the strike of tho vein, between. the main 
workinGs and up" or beyond this j and that' th"o maJ n shoot y,-lll 
continue to considerable depth in the direction of t~1e dip 
and f1ssuring, beyond where erosion has cut through the vein. 
It ·1s claL'1lod that in slnlcing n vlell which was bored to e 
de:pth of 900 feet, at the smelter site, a str'ntum of ore 
seven feet thick was ,penetrated. I could get no reliable 

, Clata regardinc; the depth at wl11ch it vIas encountered nor the 
character of the ore. The possibilities for ore in t~1s di­
rection are most promislne, nnd I have no doubt future devel­
opments will show that the amount at present in sight is but 
e. very s~nll part of \'lha t the property contains. 

The ore ie h:tGhly s11ielous nnd genernlly very much iron' 
stained, the values being principally in gold and copper '{11th. 
an averaGe of one half onnoe silver per ton. The copper 18-. 
entirely oxidized and 1s mostly in the form of malachite nith', 
some oxides and silioatese 

An e.mnlgrunatlon test on a sample made up from portions 
taken from each of my sa.mples nnd crushed' to pass e. 40 mesh 
sc~een, gave an extro.ctlon of 91.3;~ of the cold, VJh1ch ShOY1S 

it to be very free millinGe '1'0 i",lD.::e tI l l::.; test]. e.rn.nlCD.r.'!sted 
the bottom of a copper-bottomed Gold pnn and o~1tnted the 
pulp in this for a short t:LilC, assaying samples of the pulp 
taken before and ort~l'l e.m~lLtln~ntion, v.ri th the above re6ul t~. 

" An avel'lCtc;e sample leo.cheo. for tV!cnt~r-four hours in a 7~~ 
s\uphuric acid solution cave an extract10n of 97% of t:le 
oopper contents. 

The conditions for cheap mininc; of the ore developed in 
this property, tl.!'O very apparent. P,dvanto.ce can be te.l:en of 
br9.vlt~r for de11v~rlnc; ore to the surface ,,!hore in most places 
expensive boi~ting plants ~nd tower ero necessary. In this 
case ~t is somethinr; liko ' deliverIng ore t o t11e lowest lc',el 
of the mine v;i thout hnvinc; to hoist it. . .. 
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The ore if r:.ll :o.tr· ~[l.!" (~ to ·t l 'il1 but 1~3 frinlle ['.!"Ji. 
should brent \"1('1:1. ',:ltl.l n cor.~Pl'(;[:SOI" plant · nncl f.J'lC.ll l.lfl. I!;·line

f 
. 

c.r:111s, the toto] ,="o::d; of tl:.c ulninG and clel·'.vorlnc; the or-e "- f 
to the surfac.e oUG1~t not to exceed ',,:2,00 pcp ton, and, consider­
inG t~1nt tllerc is Domethlnc; 11).:e SOOO tons on the nouth s~de 
stripped and on the nur.leec 1 t o'PCl1t to be done for less t In 
future c1evelopl:lents, \'.:}-)61'0 tho or'o VJould ho'/e to t ' e hoi8te~~. , 
it nould cost more. 

r.:il11nG costs for the fj ~.mrJ.c .DJilalCPL'lat:'nc procosr.: cOL~1~ 
be dO!1e for fifty cents per ton, to \'I}! ~ch no c1ot~bt ~'ii't: r cents 
r!ore sl1o'..11d be ecl(led if tIle C()~11'er "rf~ l"e to be len.ch€Jej besl(l.es , 
11 cents per lb. more for pre c i p itating the copper. 

. Labor nt t.1'lin pOint ~}Ioul('l cost about the SB...'!1e (I.S nt 
Congress flstrict Vll1cre l'!11nel~n (machine men) are paid ':;'.3,50, 
mucJ.:crs (:~2. 5~ · , t im1)cr men $3. [;0" end timber men helpcr!J ::,'2.50, 
all for eicht hour 01 ~ifts; 8.n( ol"cllnnry la.toroT's on the rnu'-
r "'ce ,' ... ,.... OO~· .: .,.... r)r: ~ i 1 - ..' 

c\ ' ; G . loO.,, ~. t' .... ~ .1. or n nE' . "lOl11'S. 

Dy the use of oil enGine s something like the De La 
Verene, \'!it]) C(ll:tfornia crullc oi:t, porler onC:!lt not to cost 
over' :::',50.00 per I:. P. 7Y""Ctll'l. 

The oxidized condition of the copper in the ore makes it 
'LIDsultD.ble .Lor conce:ntrnt1.on" cncl its hiGhly n1.11.c1ous chortle­
ter( about 80;~ i11801ublo),, mr.l:os fl hart.' nmel tine; Pl"oj,Josi t10n un­
less 1 t coul '::. be sold to some r~ J ~ 1ol tel" for converter l~.ninGs. 

F1"'1om my nn:n1cnnation te~ts on the cold nnd 1€!D.ch1nc: test 
on tl:e copper, it \"loulc~ seem tLnt it might be proritabl~" tree.t­
cd by flrst crushing ,·,ith stumps Dnd ruIlelCB.matlne; tl!c cold 
followed. by leach:tnL tlt0 copj.,el"'. Mr. Austin' B article I'Lf~ ach .. 
inc; Applied to Copper ;)res" in the Lecember number of "~,:ineC] 
&: 1,Iethods", Vlhere he c1c3crlbes t}1G "Leszczynsk1" process, 
would ' indicate that this ore TIould be particularly edaptable 
for treatment in this way • 

. The surface improvements consist of a cookinG cabin, a 
two room bunk . holi.~e, stable ond v/ac;on t:l1eds, located necr the 
north end of the property, a 111[' clrl3lni th shop near the nortl: 
end of the apex of the veinj c.nc1 at the smelter z,.te a,good 
s1zed stone cobin end the frnme of the old smelter . in which 
the mneltL'lG stno!·; nnc1 blower nt5.11 stand. 

The as say map, v/h1ch nccompnnies this reI>o~t, is e. long! ... 
tud1nal ~ection on the vein nnd showa the locations, widths, ' 
percentaGe of copper nnd values in dollaro in gold per ton 
for each of the Elevcnty odd samples taken. These santples were· 
tnten across ' the fu.ll· Ylldth of the vein ' and mee.sureme!'""Jt~ 1!lade 
at ~!ght an~les to t~e ' dip and noted in each cane. 
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~ Lave dl,' I :-t C l t }l C ore (Jc vclopecl into tV{O bloclcs 
"L" nr~ll blocl( "ll:") cnlled!f,ron ~~ ~-, .~ . ve" ore end [,locl{ ":~I', 
bable" ore. 

1''' , , .: .. OCl: .,. 
· , ·:':'0-

T:n.e c..ver(l~,e Ynlues for e~cll blocl{ of c.round, as ,indic(\te , 
on the lllar.. 11n vo be en C01:1PU tcu" as 1~: CUB tomD.l'Y WaonG one;lne Or'::' 
as fo110Y/s: 

, By ~l.lult:iplyinL the D.saay values in dollars or percent ... . 
·'a.ges by tho v.'ldth of ore 3runpled ancl dividinc the pum of t!"'.LCSC 
'pl"oduc tB by the t.U!1l (Ii' the v;ic} ths to (ct the B.verace vEIl UG, 

and the S'ltrTl of thH \'.'ic1ths hy the number of samples taken to 
Get the fl.ver6.[e v;iclth of nClrllples. In estImating the tonno.se 
1 have n~s'..~:1eci. tr..n.t it \'Jould reouire tV/elve cubic fect of ore 
to yield one ton. -

In the I'lcclr flL" fOl"ty-nine DCL'11ples Give an flverD·ce 
width of 3,04 fect, nsscyin~ 2.85% copper and $~.34 per ton 
Gold. This block L 2.V0t' 12,100 tons. .. 

In rjlocl{ "~ i " ni.ne snmple n C1 va an averae;e width of ,1.?2 
feet as so:y l n,s 2. ~A >~: copper 0:1 (1 ,/. ; 1;'~ . 47 gold I)or ton, f1gup~ng 
1,600 tons. 

For Block "11" I a!.isume tIle average width to be 205, 
feet '',fhich \"lould Live 3/.1-/100 tons thnt should o.verage . as eood 
as the "Pos::.tive" ore. 

This 3ives a total of 43 1 700 tons averaGing 2.94% copper 
and :;;:7.52 Lold per ton for "ros :'.tive" or·e end 34,100 · tons of 
the SE'Jne ere.de for "Probable" ore. . . 

. r 'icurinc; on :33.V Inc 90% of the gold values on ore nver ... 
s31nc ~'7.53 per ton elves a net recovery of ,~ ::8.72 · !)er tOll,' ')1"' . 
for 43,700 t.ons, 0 f ,:'2aG 206.00. At a cost of' ~~2.50 per ten 
for mining and ml11~nc;.. the expense would. be ~:;l09, 250,00, ;teav. 
inc R not value of , : :,18?,O~)6.00 for the .r;old alone in the : 
"Pos:.~tive" oro. '?he net va.lue of the "rrobable" ore on the 
same basis Y'lould be 3 /1"lCO tons, ;:;:145,948.00, or B. total net 
value of , ~ :332J9S1.00 for the Lold in the "Poolt1ve" and. "Prob-
able" ore, . . , 

l:et value of gold "Positlve" or'E:, ~~_~),700 U;7.['3 x 90%'-~2.5C--i187,036.00 
" " " tl " .:. robnble" ", 3 ~ ,lOO . C ,: ?u53 x . 90~~-fr'2.50-",.y·145,948.CO 
" 'n ot col~~ In'' l''onltJvc u e nd. "l ·roballle" . yZ52,'?G4')OO 

It 90~~ of the C01l pel"' volues cnn 1.)0 caved, f1eur1ng OO!1per at. 
14 cents less 1 cent rov ~r~clpltatlng, 2.94~: 50.8 lba. per ton ~ 13 centp 
: ~7.64. 07,64 x gO~ = ~e,88 per ton ~ecovered. If th1s can be done at . . 
an add.! tionnl cost of' 50 cents liel" ton for 1'c.i111ng tho return~ would . be flO 
follows: ., 



v 
'- ' ... . 

COPP( -' in "roalt1\'e" oro~:· . ..j3,700 (, ';;7,64 x 'J O;~ .. 50¢) =::~278,EOG.CO 
COPP(" in "?robe.ble" ore ~;3'1,1()O (.:7,64 .:-r. 00~~ ... 5(J~) • ':"r.!17 J[G2.00 
l'otnl :.c! t vnl ue copper in It ~.)o s:i. t i ve an(~ "~'- roonblE." ore If I1GG ,::; 0 11, C'D 

Cu and An in "i)ositive" ore ~;:1 :_ 7,03G.OO ~:: ~ 278,a06.00 = ~,4C5,8~2.CO 
,t II 11 "UFrob~tlett . " ::::14G,948.00 :,(217,[,!)8,OO" '0C3,~,OG.OO 

rnot 1 net Val'l$ of orr:. . ?"({2Q ::\4P CO J. e. l- .... \.} , • • • • • • • • , • , • • , • • • • • • • • , • • • • • .!..!..-..:.-~ ~ - ~. _ 

Iiesidea tho ore fiGured in t1~. e!3c blocl:~ there are ccverf.!.l Lunc.lr·€; I.: 
tons piled up in different places nl'OlmC. tLe property. 'i.l1~is o:r'e }: D.fJ 

boen sorted over l to some extent so tJlerc :i. !J no d ~~ u1) t it \'/ou1(': [1. '.T(;Y'P[.6 

bett.er grode thnn tl-::.e blocl~D. 

:,:y sample.s Yl€:re teJ~en at fifteen foot inter'vcls, alonG the vein 
wherever it \,:ns possible. r,!an-;! of the srui!~les \"Iere tal::en -;,-h0[,G r~o 
Vlor·k !H1S been dor:e to expose fresh surface I in which case the cOI:p€r 
is pretty much It:nclleu out so that I hl\ve no doubt ShOV1S lOVl('r rt'!:t:11:5 
than mining ~oulG [ive. . 

':rhere seer.1S to be no relation,, ' ~'!hatever I between the Gold and 
copper values; anu I ru~ \U1cble to account for the mLJ.ch hieher solc.. value:! 
alone t~e northYlE's terly pOl"tion of the veln, A S the ore all 1001:[; ver~l­
much c.l 11:0. 

?en se.mpleo t81~en along the drift at t'c" gave nn average wldtl1 
of 2.~7 feet assayinc ~.31~.: copper Dnd ~; : : 3.77 Gold per ton. 

C (j~~ C:'·: -2 I ON: 

~ith the arnolmt and Grade of ore developed in th1~ property, the 
probc.bil1 ties and pOBsibill ties of much larger amounts there to .be 
developed, the question of treatm~nt of tho copper contents at a rea ... 
sonnhle figure, is about tho only lUlcel'tain factor in the propoai tion. 
Judging from the suocessful operations of tlle plants described . in the 

. article referred to above, it . would seom that there. is little ·doubt that . 
the "1ns ZQ zyns1;i" proces~ Vlouldbe npplicoble to thla 011e e.nd ,the. t a . 
considerably better savinG than the 90% estimated m15ht be r.1Hci.e. '2:here 
1s no Question about beinG ~ble to save the cold values by tl16 ~l~pl~ 
~nalr~nation proce~s. 

Respectfully sttbm::. t tc~, 
I 

( S i c;n e d ) E • . n. Dur fee, :E • M • 
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