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Ron Short, Car.ole O'Brien, Anthon Budge 
cc: John McKenney Dale Allen 

Don White, Robert Hodder 

October 11, 1988 

Possibility of gold accidentally leaching from U.V.X. 
stockpiles 

U.V.X. development are is now being stockpiled on the ground within the mine yard. 
No plans have been consummated to get it on its way to a smelter. This is 
cause for concern because continued exposure to the weather may well diminish 
the precious metal content of the ore piles. 

We are now fairly certain that the supergene role in concentrating precious 
metals at U.V.X. was quite profound. That is, meteoric waters channelled via 
the Verde Fault played an important part in transporting the metals to their 
present settings. The silica grit host is very porous and permeable. There is 
every reason to believe that merely wetting that material could redisolve some 
of the gold and silver and carry it away as runoff or into the ground beneath 
the piles. 

We recommend against keeping stockpiles through a winter or even exposed to 
the January rains for risk that the grades will no longer match those of drilling, 
rib sampling, or car sampling. The best solution to the problem is to minimize 
holding time and get it to the smelters promptly. Failing that, or as a stopgap 
in bad weather, piles may be able to be covered with polyethylene sheets weighed 
down at their edges. 

DW:sk 



PRECIOUS METALS WITH A VOLCANOGENIC BASE METAL DEPOSIT: 
THE UNITED VERDE EXTENSION MINE, 

JEROME, ARIZONA 

by 
Don C. White, Geologist, Prescott, AZ 

Robert W. Hodder, Univ. Western Ontario, London, Onto 

Presented at the 94th Annual 
Northwest Mining Association Convention 
Spokane, Washington 
November 30, 1988 



PRECIOUS METALS WITH A VOLCANOGENIC BASE METAL DEPOSIT: 

ABSTRACT 

THE UNITED VERDE EXTENSION MINE, 
JEROME, ARIZONA 

by Don C. White and Robert W. Hodder 
A paper presented at the 1988 N.W.M.C. 

From 1915 to 1938 the UVX produced 3.9 million tons of 10.2% Cu, 0.04 
oz/t Au, and 1.7 oz/t Ag. This production came from three distinct 
types of ore bodies: i) About 3.0 million tons averaging 12% Cu, .03 
oz/t Au, and 1.2 oz/t Ag. This occurred in the main orebody and a 
couple sate1litic bodies, each massive chalcocite/cuprite grading down
ward into chalcopyrite/pyrite and ultimately near barren pyrite. The 
main orebody occurs above a quartz eye rhyolite traversed by a stockwork 
of chalcopyrite veinlets flanked by dense black chlorite. The copper 
mineralization is overlain by chert, volcaniclastic rocks, 'and basalt 
flows. The nature of this base metal occurrence is the principal 
evidence for a volcanogenic origin. ii) 850,000 tons averaging 6% Cu 
as chalcocite, malachite and azurite, 0.06 oz/t Au and 3.5 oz/t Ag from 
lens-shaped breccia zones which averaged 55% silica, were very iron oxide 
rich and appear to be silicified volcanic rocks off the margin of the 
main chalcocite orebody. iii) 35,000 tons of fine grained, brecciated 
and iron-oxide bearing material which averaged 90% silica, 0.40 oz/t Au 
and 2.0 oz/t Ag. This material is also peripheral to the main orebody 
and adjacent to top and bottom margins of a diorite sill which intrudes 
the volcaniclastic succession overlying and flanking the chalcocite 
body. The diorite has a core of chlorite, epidote and calcite pseudo
morphing primary minerals, a middle zone which is essentially an argillic 
assemblage and an edge that is extremely siliceous and which fades into 
a siliceous hornfe1sic-textured equivalent of the hosting volcaniclastic 
rocks. 

The interpretation is that the chalcocite body is a supergene enriched 
pyritic lense of syngenetic origin above a focused discharge site for 
hydrothermal fluids, probably sea water convected by the heat of a 
rhyolite dome. The siliceous gold ore lenses at the margin of the 
diorite sill are viewed as primary gold concentration in chert off the 
edge of the rhyolite dome, locally reworked, silicified, and reconstituted 
into higher grade pods by alteration of the diorite sill at its time of 
emplacement. This alteration was essentially an exchange of water into 
the sill and silica into the possibly still wet volcaniclastic rocks. A 
third reconstitution and upgrading took place after lithification, uplift, 
fracturing along linear faults and downward percolation of ground water, 
which redistributed silica, copper, iron, and precious metals into the 
now most auriferous zones adjacent to the diorite sill but notably within 
300 feet of the Precambrian-Paleozoic unconformity. The silica-copper ore 
bodies are interpreted as mainly supergene concentrations of quartz and 
secondary copper minerals in broken volcanic rocks adjacent to the steep 
regional Verde Fault. This copper and appreciable precious metal was 
carried downhill from the major United Verde orebody which is uphill and 
across the regional fault from the United Verde Extension. The supergene 
process is still active and can be observed in the stream course which 
bisects both deposits and the fault. 



INTRODUCTION 

Copper was the principal product through the first half of this century 
at Jerome in Yavapai County, central Arizona. This came from two large 
and several small massive sulfide bodies stratabound within steeply 
dipping Proterozoic volcanic rocks successively overlain by flat lying 
Paleozoic sandstone and limestone and Tertiary conglomerate and basalt 
(Anderson and Creasy, 1958). The first found, and largest of these 
deposits was the United Verde which outcropped and produced 33 million 
short tons at 4.8% Cu, .043 ozlt Au and 1.5 ozlt Ag from massive and 
stringer chalcopyrite in the footwall of a pyritic lense perched upon 
a chlorite pipe penetrating a rhyolite footwall and overlain by chert, 
tuffs, and basalt (figure 1 and table 1). The second largest orebody 
was the United Verde Extension (UVX) which did not outcrop but was found 
by underground exploration on the downthrown side of the Verde Fault 
which bisects the area. The United Verde Extension produced 3.9 million 
short tons averaging 10.2% Cu, 0.039 ozlt Au, and 1.7 ozlt Ag, mostly 
from a lense of chalcocite above a chalcopyrite stringer zone within 
rhyolite and overlain by chert and tuff. Initially these massive 
sulfide bodies were interpreted as sulfide replacement of schistose 
rock and the United Verde Extension was believe to be the downfaulted, 
supergene enriched, top of the United Verde. Subsequently Paul Handverger's 
and Paul Lindberg's (1974) mapping convinced most that the two ore bodies 
are independent, each above their own hydrothermal roots which flair 
out upon a common exhalative stratigraphic horizon now folded into the 
Jerome Anticline and separated by over 2,000 feet of normal displacement 
on the Verde Fault (figure 2). 

In 1980, Paul Handeverger, vice-president of Verde Exploration, Ltd., 
had the presence of mind to assay for gold in ferruginous cherty 
specimens from the company's classic rock collection taken from mine 
workings inaccessible since the 1930's. These rocks were originally 
mapped as gossan above the supergene copper deposit (figure 2). It was 
Handverger's contention that this might be auriferous chert peripheral 
to a volcanogenic base metal massive sulfide deposit and an attractive 
target of gold-bearing silica flux rock much in demand by Arizona's 
copper smelters. A. F. Budge (Mining) Limited has drilled this target 
from rehabilitated mine workings (figure 3) concurrently with compilation 
of past production records. This work has defined three ore types on 
the basis of metals, gangue minerals, and location, and supports a 
reinterpretation of distribution of precious metals at the United Verde 
Extension. 

CHALCOCITE-CUPRITE ORE 

The main ore body which sustained production at the UVX was an equi
dimensional lense of massive chalcocite and cuprite of approximately 
3 million tons at 12% Cu, 0.03 ozlt Au and 1.2 ozlt Ag,which extended 
from 400 to 800 feet below the Precambrian-Paleozoic unconformity 
to diminishing amount of chalcopyrite and pyrite in stringers within 
chloritic schist persisting downward an additional 250 feet. It has 
a footwall of rhyolite against the Verde Fault and a hanging wall of 
chert and tuffs. 
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COPPER-SILICA ORE 

Copper-silica ore was mined from more than 20 separate bodies aggregating 
about 850,000 tons of 6% Cu, 0.06 ozlt Au, 3.5 ozlt Ag, plus 55% Si02 and 
12% Fe. Gold abundance was extremely variable from stope to stope and 
body to body over a range of 0.02 ozlt to 1 ozlt (tables 2 and 3). 
These ore bodies are between 100 and 400 feet below the Precambrian
Paloezoic unconformity in immediate hanging wall strands of the Verde 
Fault (figure 4). Malachite, azurite, chalcocite, and minor cuprite 
and native copper occur with up to 25% hematite and goethite along 
fractures in shattered, massive, fine grained quartz. The hematite 
varies from blood red to brown in color and earthy and porous to massive 
and flinty. Some hematite is specular. 

GOLD-ONLY ORE 

Gold-only ore was discovered in the 1920's when an exploration cross
cut intersected a fine grained, gritty quartz interval which "f1owed 
like sand" and contained more than 1 ozlt Au. This material was more 
than 90% Si02 and virtually devoid of alumina and alkalis. It was 
mined for flux and shipped direct to the smelter at the rate of one 
car of gold-only ore to three cars of massive chalcocite. Most of the 
gold-only ore came from one stope, the Gold Stope (figures 3, 4, and 5) 
of 35,000 tons averaging 0.4 oz/t Au and 2.0 ozlt Ag with less than 
1000 ppm combined base metals but with appreciable As, Bi, Hg, Mo, 
Sb, Se, Sn, and Te. Except for Sn as cassiterite, none of these trace 
metals has been identified in mineral species. Gold occurs in 
micron-size grains of native metal and e1ectrum. 

The Gold Stope, and additional gold-only ore bodies found by recent 
exploration, are farther into the siliceous hanging wall of the Verde 
Fault and stratigraphically above copper-silica ore. They are in the 
first 300 vertical feet below the Precambrian-Paleozoic unconformity, 
and within wrinkles on foot and hanging wall of a diorite sill which 
is roughly conformable to the Verde Fault and to hanging wall tuffs 
and cherts. The ore bodies are shattered lenses with several generations 
of hairline to millimeter thick fractures healed by quartz and yellow 
to brown geothite and hematite which contain in some instances discordant 
pipe-like zones of matrix-supported breccia in which clasts are inches 
to several feet in diameter of finely fractured, equigranu1ar, fine 
grained quartz. Clasts are angular to round and both clasts and matrix 
are traversed by nearly horizontal liesegang bands of variously colored 
iron oxides. Fractures and bands fade outward from the hanging wall of 
the Gold Stope into doubly graded chert breccias. The footwall of the 
Gold Stope grades into a massive siliceous hematite-rich rock and 
progressively into a beige delicately banded to massive and siliceous 
margin to the diorite sill. This so-called beige-banded silica is the 
hornfelsed margin which occurs everywhere concentric to the diorite sill. 

THE DIORITE SILL 

The diorite sill has an average thickness of 250 feet and extends from 
above the massive chalcocite-cuprite body for 2,000 feet to the northwest 
beneath the Precambrian-Paleozoic unconformity (figure 3). It has a 
core with a sub-ophitic texture of chlorite, epidote, and calcite 
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pseudomorphing plagioclase and hornblende. This propylitic assemblage 
at the core of the sill grades outward to both hanging and footwall 
zones dominated by clay minerals. There is abundant hematite and 
occasional native copper along fractures. The argillic zone grades 
outward to an intensely silicified and kao1inized margin. Beyond are 
the earlier volcanics, generally cherts, which are hornfe1sed for 
several feet adjacent to the diorite. 

INTERPRETATION 

In brief, the United Verde Extension ore body is steeply inclined 
and from bottom up is vein1ets of chalcopyrite and pyrite in black 
chlorite overlain by a lense of massive chalcocite after pyrite and 
succeeded upward by extremely siliceous, iron-rich, broken rocks 
adjacent to the Verde Fault and in hanging and footwall of a diorite 
sill. This siliceous, iron-rich rock contains copper-silica bodies 
with 0.06 ozlt Au and 3.5 ozlt Ag and gold-only bodies with an average 
of 0.17 ozlt Au and 3.8 ozlt Ag which are close to the diorite sill 
and the unconformity between Precambrian and Paleozoic. 

Lindberg's (1974) interpretation of base metal massive sulfide 
distribution does not consider gold except as a primary trace metal 
of volcanogenic base metal massive sulfide deposits with some supergene 
enrichment in the UVX. In his interpretation the siliceous, iron-rich 
zone is an in situ gossan immediately below the unconformity and 
immediately above the supergene massive chalcocite-cuprite body. 

However, it is our contention that the hypogene and supergene processes 
must be somewhat more complex to explain the total metal content and 
its distribution relative to the diorite sill. We interpret the 
following events: 1) the diorite sill intruded into still hydrous 
exhalative cherts and cherty tuffs overlying and flanking the primary 
sulfide deposit of the UVX. 
2) during emplacement and cooling the diorite was hydrated by water 
from the cherts and tuffs to propylitic and argillic mineral assemblages 
by an exchange of water for silica. The bulk of expelled silica is 
now the beige-banded siliceous halo to the diorite, and the siliceous, 
repeatedly fractured cherts and tuffs marginal to the sill. 
3) intake of cold water into the sill was diffuse but discharge of 
warm: water bearing iron, gold, and other metallic elements was focused 
at step-like wrinkles in the sill margins and into coincident disrupted 
zones within flanking cherts and tuffs. This fluid flow affected the 
first upgrading of iron and precious metals and other attendant trace 
elements at epithermal-like sites. 
4) with erosion following Tertiary normal · movement on the Verde Fault, 
the United Verde massive sulfide deposit was exposed. Meteoric water 
running down the fault scarp and into the fault zone progressively 
enriched the copper deposit of the UVX in place but also selectively 
leached precious metals, copper, silica, and iron from the United 
Verde and redeposited them in the Verde Fault zone in the first few 
hundred feet below the unconformity. 
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There is no convincing pseudomorphous evidence that the siliceous 
and iron-rich area was ever sulfide-bearing or particularly 
metalliferous. In addition, the present course of Bitter Creek is 
through the United Verde to the UVX and during the rainy season has 
running water which is milky with silica gel and assayab1e iron, copper, 
and gold. This is depositing as ferricrete just down stream from the 
UVX and as copper oxides on fractures in Tertiary basalt. 

CONCLUSIONS 

The primary gold content of the base metal massive sulfide deposits at 
the United Verde and UVX is average for this type of deposit. The 
elevated gold content at the UVX is by secondary hypogene concentration 
in peripheral cherts during early mafic sill emplacement in the 
Precambrian and, by transported supergene enrichment from Tertiary 
to present. 
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U.V. U.V.X. 

Production 
(millions short tons) 33.0 3.9 

%Cu 4.8 10.2 

oz/t Au 0.043 0.039 

oz/t Ag 1.6 1.7 

Table 1: Production from the United Verde and United Verde Extension Mines 
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FIGURE 1 - JEROME AREA GEOLOGY; from Lindberg and Gustin, 1987. 
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ANTICLINORIUM; from Lindberg and Gustin, 1987. Geologic 
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"Gossan" which is reinterpreted herein as primary chert, 
metasomatic silica, and supergene silica. It hosts the 
"copper-silica" and "gold-only" ores. The "UVS" unit 
adjacent to the gossan is actually the argillic-altered 
diorite sill. 
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FIGURE 5 - UVX GOLD STOPE 
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Note vent shaped piles of higher grade gold 
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TABLE 2 - ANALYSES OF UNITED VERDE EXTENSION ORE TYPES PRODUCED* 

CHALCOCITE-CUPRITE COPPER-SILICA GOLD-ONLY TOTAL 

Tonnage* 3,000,000 850,000 50,000 3,900,000 
(short tons) 

Grades Min. Max. Avg. Min. Max. Avg. Min. Max. Avg. 

%Cu 5 50 12 2 9 6 Nil 0.1 Ni 1 

%Si02 10 30 20 45 65 55 80 99 90 

%Fe 20 30 25 4 20 12 1 17 8 

oz/t Au .01 .05 .03 .02 1.0 .06 0.1 2.0 0.4 

oz/t Ag 0.5 100. 1.2 2.0 50. 3.5 0.5 10. 2.0 

*Approximate figures, based upon smelter assay data, annual reports, and production records, 1915-1938; 
new gold reserves not included in chart. 

10.2 

30 

22 

0.04 

1.7 



TABLE 3 - CHARACTERISTICS OF UVX METAL CONCENTRATION TYPES 

Metal conc. type 

01 d ore term 

Vertical position 

Horizontal position 

Ore mi nera 1 s 

Gangue minerals 

Footwall rock/ 
structure 

Hanging wall rock 

Footwall alteration 

Genetic interpretation 

CHALCOCITE-CUPRITE 

Main orebody/lst Class 

400'-800' beneath 
Palezoic unconformity 

Nearly equidimensional lobe 
at top of massive sulfide 
pipe 

Chalcocite, cuprite, native 
copper, chalcopyrite 

Pyrite, hematite, silica 

Cleopatra "qtz pphy" or 
qtz. crystal tuff 

Exhalative chert, upper 
sequence flows, volcani
clastics 

Chloritization, silicification 

Supergene enrichment of 
chalcopyrite - pyrite 
volcanogenic massive sulfide 
deposit. Possibly some 
primary chalcocite in a 
fairly oxygenated environ
ment. 

COPPER-SILICA 

Silica ore/2nd Class 

Top 400' of pt 

N.W. of main orebody 
and adjacent to (H.W. 
of) Verde Fault 

Chalcocite, malachite, 
azurite 

Sil ica, hematite 

Verde Fault 

Ferruginous silica, 
"gold-only" sil ica 
are 

Sil icification 

Supergene copper from 
United Verde, deposited 
in H.W. breccia along 
the Verde Fault, with 
some possible precursor 
Cu-Au-silica exhalite. 

GOLD-ONLY 

Gold ore/silica flux 

Top 300' of pf 

• 

Nand NW of main orebody 
on stratigraphic top of 
and parallel to Cu-silica 
are. Spatially related to 
diorite sill. 

Native gold, electrum 

Silica, hematite, 
geothite 

Copper-silica ore or iron 
rich silica or intrusive 
(diorite) 

Intrusive (diorite) and 
upper sequence flows/ 
volcaniclastics 

Sil i cifi cati on 

Supergene Au & Ag, Fe & 
Si02 from the U.V., 
deposited in more distal 
HW breccias where exhala
tive Au-silica and 
silica-Fe fm. had already 
been locally upgraded by 
contact metamorphism from 
the diorite sill. 



December 8, 1988 

DAWSON 
MET ALLURGICAL 
LABORATORIES, INC. 

A. F. Budge Mining, Ltd. 
4301 North 75th Street 

. Suite 101 
Scottsdale, Arizona 85251 

Attention: Mr. Dale Allen 

P.O. Box 7685 
5217 Major Street 
Murray. Utah 84107-0685 
Phone: 801-262-0922 

Subject: . Results of Continued Cyanide Leach Testing Performed on 
Three (3) each UVX Samples. Our Project No. P-1583B. 

Gentlemen: 

'In accordance with instructions from Mr. Dale Allen, cyanide leach tests 
were performed on three (3) UVX samples which were ball mill ground 
to approximately 80 percent minus 200 mesh. These tests were per
formed to compare gold and silver extractions from ' ball mill 'ground ore 
with extractions from minus 3/8 inch· ore reported November 15, 1988 
(re: DML P-1583B). 

Results indicated a significant increase in gold extractions from ball mill 
ground samples , however, no significant increase in silver extraction 
was noted, as summarized below. 

P-1583B: A. F. Budge ~lining 
Bottle Roll Clanidation Results 

UVX Samples 

Gold NaCN 
Gold Assal, oz/ton Recovered Consumed 

Test Sample Size Residue Calc. Head % Ib/ton Ore 

5 809 80% -200m 0.021 0.139 84.9 2.71 
1 809 -3/8" 0.072 0.108 33.6 1.71 

6 902 Low Fe High Au 84% -200m 0.016 0.089 82.1 3.20 
2 902 Low Fe High Au -3/8" 0.029 0.088 67.5 2.74 

7 902 High Fe Hi gh Au 85% -200m 0.026 0.162 84.0 2.60 
3 902 High Fe Hi gh Au -3/8" 0.048 0.168 71.6 2.61 
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Mr. Dale Allen 
A. F. Budge Mining, Ltd. 
Page -2-
December 8, 1988 

5 809 80% -200m 
1 809 -3/8" 

6 902 Low Fe High Au 84% -200m 
2 902 Low Fe High Au -3/8" 

7 902 High Fe High Au 85% -200m 
3 902 High Fe High Au -3/8" 

Silver Lime 
Silver Assal, oz/ton . Recovered Consumed 
Residue Calc. Head % Ib/ton Ore 

0.56 0.87 35.8 5.3 
0.63 0.73 13.8 3.2 

1.26 1.82 31.1 5.3 
1.26 1.57 20.6 3.1 

2.03 4.26 52.4 5.4 
2.37 5.09 53.8 3.0 

Detailed data sheets are included at the end of this report for the ball 
mill ground cyanidation tests. 

Test procedure consisted of ball mill grinding 1000 grams of minus 2.0 
mesh sample to approximately 80 percent minus 200 mesh. The ground 
slurry was adjusted to pH 11.5 with hydrated lime and bottle roll leached 
for 72 hours at 50 percent solids with a 10 lb/ton NaCN solution. 

Although no attempts were made to optimize cyanide addition in these 
preliminary tests, the cyanide .consumption may be reduced significantly 
by reducing the leach solution cyanide strength. Additional test work 
would be required to determine if a lower strength cyanide solution would 
reduce precious metal extraction. 

If you have anr questions or comments regarding this test work, please 
call. 

Sincerely, 

DAWSON METALLURGICAL LABORATORIES. INC. 

J?47'4--
Philip Thompson. 
Vice President 

PT/fg 

cc: Mr. Frank Millsaps 

. ,-_ .. ;..' .... ---~ .----.-- '. 
, -- ----- .. ~.,- .. 



P-1538B: A. F. Budge Miningl Inc. 
Clanide Leach Test Results Summan: I UVX Samples -I 

NaCN 
Test AssaIL oz/ton Distributionl % Consumed. 
No. ~ Size Product Au ~ Au . ~ lb/ton Ore 

5 809 79 . 9% Solution 0.117 0.31 84.9 35.8 2.71 
-200m Residue 0.021 0.56 15.1 64.2 

Total (Calc) 0.139 0.87 100.0 100.0 
. Total (AssiiY) 0.134 0.91 

1 809 -3/8" Solution 0.036 0.10 33.6 13.8 1.71 
Residue 0.072 0.63 66.4 86.2 
Total (Calc) 0.108 0.73 100.0 100.0 
Total (Assay) 0.134 0.91 

6 902 84.4% Solution 0.071 0.5~ 82.1 31.1 3.20 
Low Fe -200m Residue 0.016 1.26 17.9 68.9 
High Au Total (Calc) 0.089 1.82 100.0 100.0 

Total (Assay) 0.084 2.14 

2 902 -3/8" Solution 0.059 0.32 67.5 20.6 2'.74 
Low Fe Residue 0.029 1.26 32.5 79.4 

.High Au Total (Calc) 0.088 1.57 100.0 100.0 
Total (Assay) 0.084 2.14 

7 902 84.5% Solution 0.134 2.19 84.0 52.4 2.60 
High Fe -200m Residue 0.026 2.03 16.0 47.6 
High Au Total (Calc) 0.162 4.26 100.0 100.0 

oo,~ 
Total (Assay) 0.160 4.79 

3 Solution 0.118 2.69 71.6 53.8 2.61 
High Fe ' Residue 0.048 2.37 28.4 46.2 
High Au Total (Calc) 0.168 5.09 100.0 100.0 

Total (Assay) 0.160 4.79 

All tests performed at 50% solids with .a 10 lb/ton NaCN solution. 72 hour bottle roll. 

~~ .... ~ ~.~- .. . ~ . • " "' ~ ,. , .... '*' ............. ~ ... . .. 
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PAWSON P. O. BOX 7685 . 

'. MET AllU RG leAL 
5217 Major Street 

lABORATORIES, INC. 
-Murray, Utah 84107-0685 PROJECT NO. P-1583B Phone: 801-262-0922 

DATE 12/2/88 . , 
BY LA '-..... 

TEST NO. ,2 NAME UVX 809 Level 
72 hour leach on 20' ball mill grind with 10 lb/ton NaCN soln 

Product Wei~ht Assal Units Distribution 
Au Ag Au Ag Au Ag 

Leach Solution 1006.0 0.117 0.31 1. 1770 3.119 84.86 35.77 V1C 
Leach Residue 1000.0 0.021 0.56 0.2100 5.600 15.14 64.23 
Head Calculated 1000.0 0.139 0.87 1.3870 8.719 100.00 100.00 

Total (Assayed) 0.134 0.91 

-

-

GRINDIN 

OPERATION BM Start Off PRODUC' --
TIME 20' 10:25 10:25 each 
REAGENTS· LBS PER TON Leach 72 Hrs Residue 
Ore 21II 1000 MESH % 

Water 21II ·1000 + 10 

Lime 21Il 3.0 + 14 

NaCN ~ ').0 +20 

NaCN Titration lb/ton so .n 7 7" + 28 

CaO Titration. lb/ton sol 0.7 +35 

NaCN Consumed. lb/ton ore 2.71 +48 0.0 
Lime Consumed. lb/ton ore 5.3 +65 0.3 

+ 100 1.4 .. 
+ 150 6.6 

MACHINE +200 11.8 
R.P.M. .. +325 22.2 
pH 8.2 12.0 11 .9 ·325 57.7 
% SOLIDS I 1100.0 
TEMPERATURE I I , I 

REMARKS: I I 

, 
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: ) METALLURGICAL ' 5217 Major Street . -- . 
Murray Utah 84107-0685 

. ~ LABORATORIES, INC. Phone:' 801-262-0922 PROJECT NO. , P-l'iR1R " 

, ....... '/ 
DATE 1212188 - . BY LA 

1\ 
; 

6 TEST NO. NAME UVX 902 Level 

~. 72 hour leach on 20' ball mill grind with 10 lb/ton NaCN soln Low Fe High Au 

: Product · Weight Assay Units Distribution 
1 Au Ag Au Ag Au Ag 

i Leach Solutio,n 1026.8 0.071 0.55 0.7290 5 . 647 82.09 31.07 V1C 
, Leach Residue 994.2 0.016 1.26 0.1591 12.527 17.9l 68.93 
~ Head Calculated 1000 . 0 0.089 1.82 0.8881 18.174 100.00 100.00 

i Total (Assay) 0.084 2.14 

I 

, , 

. 
.. 

. , GRINDIN( 

" 
OPERATION BM Start Off PRODUct - -
TIME 20' 10!t.'l 1O~4'i ILeach 
REAGENTS - LBS PER TON 1T.~al'h 171 Hrc:: IRp!::i nll 
Ore am 1000 MESH % 

: W::at"PT am 1000 +10 

; T.im~ am 10 +14 

.. ; N::ar.N n-m 
" n 

- +20 

; NaCN Titration 1blt-on so n 6.62 +28 

'. CaO Titration Iblton 80ln o 7 + 35 

. NaCN Con~umed 1h/t'nn ore 1 20 +48 0.0 
~. NaCN Con~umed.1 hit-on ore I) 3 +65 0.0 

+ 100 0 ,7 
i > 

4 8 + 150 

i 
' MACHINE +200 10 1 
R.P.M. +325 20 8 

\pH 8,1 11 .8 11 .8 ·325 f\1f\ 
: JO/. SOLIDS 100.0 

:rEM PERATURE i' 
'REMARKS: 

. 

I. 
I 

1 

I 
: I . 
. ·1: 
• I 

t ,i _",; . . 
'. ·i ;:. .. 

1 
~ , 
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f . ~ ., , " ;\ P. O. BOX 7685 
.., . -..," - .. .' ~ ... .-..... - '- .... 

DAWSON ' -, . ' - '- - - . -
5217 Major Street . 

, 

, : " ) METALLURGICAL Murray, Utah 84107-0685 -" , 

LABORATORIES, INC. - PROJECT NO. P-1583B 
'j Phone: 801-262-0922 r-

DATE 12L2l88 . . ~ BY LA 

TEST NO. 7 NAME UVX 902 Level . High Fe High Au i 72 hour leach on 20' ball mill ~rind with la , Ib/ton NaCN soln 
, l 

! Product Wei~ht Assay Units Distribution 
Au Ag Au Ag Au Ag 

Leach Solution - 1019.0 0.134 2.19 1.3655 22.316 84.03 52.42 V1C 
, Leach Residue 998.0 0.026 2.03 0.2595 20.259 15.97 47.58 
, Head Calculated 1000.0 0.162 4.26 1.6249 42.576 100.00100.00 
l -

j Total (Assay) 0.160 4.79 

: 

i 

I 

GRINDINI 
OPERATION BM Start Off PRODUC --
TIME 20' ll' 50 ll' 50 each 
REAGENTS· LBS PER TON Leach 72 Hrs. Residue 
Ore gIn 1000 MESH ' % 

l , Water gm 1000 +10 

l Lime gIn 3.0 + 14 

~ NaCN gm 5.0 +20 

: NaCN Titration. lb/ton so n 7 26 +28 

CaO Titration lblton 5011 '0,6 +35 

NaCN Consumed. lb/ton ore 2.60 +48 0.0 
Lime Consumed lb/ton ore 'i .4 +65 0.1 

, + 100 0.7 
+ 150 4.7 

. , MACHINE +200 10.0 , 
R.P.M. +325 20.4 : 
pH R .2 11 q 11 R ·325 64.1 
% SOLIDS 100.0 

'TEMPERf\TURE I 

REMARKS: 
- I I 

I ! 
I 

-
J .~ ". 

" , 

i , ...... ~ .. ...... _- I I t " - .. .' 
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ASSAY REPORT SHEET . 

Date Received ____ _ 

ASSAY LAB, INC. 
1376 W. 8040 So. UniU4 
West Jordan, Utah 84084 

Client Dawson Metallurgical Labs 
Oz/Ton Oz/Ton 

Sample Identification Au Ag 

P-1583B 
U V X 

Leach Residues 
Test 115 
809 Level 

Test 116 · 
,902 Level Low 
Fe High Au 

Tes t III 
902 Level high 
Fe high Au 

Leach SolIn. 
Test 115 
809 Level 

Test 116 
902 Level Low 
Fe high Au 

Test 117 
902 Level high 
Fe high Au 

.019 .57 

.023 .55 

.015 1. 26 

.016 1. 26 

.026 2.03 

.025 2 .. 03 

.117 .31 

.117 .31 

.071 .55 

.071 .55 

.133 2.19 

.134 2.19 

Date Reported 12/8 /88 

Remarks 

• Ounces per ton of 2000 Ibs. 

...!. 
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P-1538B: A. F. Budge Minln~1 Inc. 
Clanide Leach Test Results Sum=ar~ 

UVX samples 

NaCN 
Test Ass!l::, oz/ton Distr!but1on~ III Consumed 

~ ~ lliL Product .!!L ...!L ~ ~ lb/ton Ore 

5 B09 79.9\ Solullon O.1l7 0.31 B4.9 35.B 2.71 
-200m t Residue 0.021 0.56 15.1 64.2 

I Total (Calc) 0.139 0.B7 100.0 100.0 
Total (Assay) 0.134 0.91 

1 B09 -3/B" Solution 0.036 0.10 33.6 13.8 1.71 
RedOue 0.07) 0.63 66.4 86.2 
Total (Calc) 0.108 0.73 100.0 100.0 
Total (ASSilY) 0.134 0.91 

6 902 84.on Solution o.on 0.55 82.1 31.1 3.20 
tow Fe t Residue 0.016 1.26 17.9 68.9 -200m f 
Hiqh Au Total (Calc) 0.089 1.82 100.0 100.0 

I Total (Assay) 0.084 :2 .14 
I 

:I 90:1 . .3/8" SOlut1on 0.059 0.32 67.5 20.6 2.74 

Lo" Fe Residue 0.029 1.26 32.S 79.4 
High Au Total (Calc) 0.08S 1.57 100.0 100.0 

I 
Total (AssIlY) 0.084 l.14 

\ 

1 
7 902 84.5\ Solution 0.134 2.19 84.0 52.4 2.60 

High F@ -200m I Residue 0.026 2.03 16.0 47.6 r 
H1gh Au I Total (Calo) · 0.162 4.26 100.0 100.0 

'total (Assay) 0.160 11.79 

3 902 -3/8" Solution 0.118 2.69 71.6 53 . 8 2.61 
High Fe Res1~ue 0.048 2.37 28.4 46.2 
High Au Totd (Calc) 0.168 5.09 100.0 100.0 

Totd (Assay) 0.160 4.79 

All tesfa perfo~ed at 50\ $Olld~ with a 10 1b/ton MaCH solution. 7l hour bottl~ roll. 
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DAWSON 
METALLURGICAL 
LABORATORIES, INC. 

November 15 .. 1988. 

A. F. Budge Mining Ltd. 
4301 North 75th Street 
Suite 101 
Scottsdale. Arizona 85251 

Attention: ' Mr. Dale A~len 

P.O. Box 7685 
5217 Major Street 
Murray. Utah '84107·0685 
Phone: 801·262·0922 

Subject: Results of Cyanide Leach Tests Performed on 
Three (3) Each UVX Samples. Our Project No. P-1583B. 

Gentlemen: 

In accordance with discussions between Mr. Dale Allen and ourselves. 
cyanide leach tests were performed on three (3) each minus 3/8 inch 
UVX samples to determine gold and silver extraction. 

Three each samples from the UVX project were received at our labora
tory November 11. 1988. and assigned our Lot No. P.:.1583B. These 
samples were approximately minus four inches in size and weighed 28 
kilograms each. Each sample was ' crushed through 3/8 inch and · two 
kilogralDs carefully split out. stage crushed through 20' mesh. and a 
head sample submitted for gold and silver fire assay. Head assay 
results are presented below and compared with back-calculated head 
,assays from testwork: 

P-1583B: A. F. Budge Mining 
Head Assay Results: UVX Samples 

Sample 

809 Level 
902 Level (Low Fe High Au) 
902 Level (High Fe High Au) 

Head Assay, oz/ton 
Au ~ 

0.134 
0.084 
0.160 

0.91 
2.14 

4.79 

Back-Calc~ Head, oz/ton 
Au Ag 

0.108 
0.088 
0.168 

0.73 
1.57 
5.09 



Mr. Dale Allen 
A. F. 'Budge Mining Ltd. 
November 15, 1988 
Page ':2-

Each minus 3/8 inch sample was bottle rolled at 50 percent solids for 72 
hours with a 10 lb/ton NaCN solution (initial -concentration). Test 
results indicate that the 902 level (high Fe high Au) sample responded 
better than the other two samples: A leach residue assaying 0.048 
oz/ton Au and 2.37 oz/ton Ag was obtained from from a 0.168 oz/ton 
Au, 5.09 oz/ton Ag back-calculated head. These results are sum
marized below, and are also presented in data summary sheets attached 
to the end of -this report. 

P-1583B: A. F. Budge Mining 
Bottle Roll Cyanidation Results: --3/8" UVX Samples 

Gold 
Gold Assay, oz/ton Recovered, 

Test Sample Residue Calc. Head _-.:% __ 

1 809 Level 0.072 0.108 
2 902 Level (Low Fe High Au) 0.029 0.088 
3 902 Level (High Fe High Au) 0.048 0.168 

Silver Assay, oz/ton 

1 

2 
3 

Residue 

809 Level 0.63 
902 Level (Low Fe High Au) 1.26 
902 Level (High Fe High Au) 2.37 

Calc. Head 

0.73 
1.57 
5.09 

33.6 
67.5 
71.6 

Silver 
Recovered 

% 

13.8 
20.6 
53.8 

Reagents Consumed 
Ib/ton Ore 

NaCN Lime 

' 1. 71 , 3.2 
2.74 3.1 
2.61 3.0 

No attempts were made to optimize conditions in these tests, howev.er, 
reducing the cyanide leach solution strength should reduce the cyanide 
consumption considerably. No improvements in gold or silver extrac
tions from minus 3/8 inch ore is anticipated by optimizing test condi
tions. 

Test procedure consisted of mixing three kilograms of minus 3/8 inch 
sample with three 'liters of water and adjusting the slurry pH 'to 11-11.5 
with hydrated Ume. Cyanide was added to provide an initial leach 
solution concentration of 10 lbs NaCN per ton of solution, and the 
slurry was bottle rolled for 72 hours. The slurry was 'subsequently 



Mr. Dale Allen 
A. F. Budge Mining Ltd. 
November 15, 1988 
Page -3-

I , 

weighed, filtered, the filter cake washed and dried. The dry leach 
residue was then split into two portions: one split was stored at minus 
3/8 inch for a possible residue assay screen, and the other split 

. crushed through 20 mesh, a residue sample split out, pulverized and 
submitted for gold and silver assay. 

If you have any questions or comments regarding this testwork, or we 
can be of additional service, please call. 

'-
Sincerely, 

DAWSON METALLURGICAL LABORATORIES, INC. 

p4~-- --
Philip Thompson 
Vice President 

PT/fg 

cc: Mr. Frank Millsaps 
Millsaps Mineral Service 
3865 Wasatch BlVd. 

·Room 2021 
Salt Lake City, Utah 84109 



P-1583B: A.F.Budle Mining, ..!E.!:..:. 
Clan ide Leach Test Results Summarl 

UYX 'Samples 

MaCM-
Test Weight, Assay" oz/t Distribution, S lIt 

Mo. Product IralDs Au !.l Au !.l ore 

Leach Solution 3028.0 0.036 O. 10 33.56 13.82 1. 71 
Leach Residue 2997.0 0.072 0.63 66.44 86.18 
Total (Calc) 3000.0 0.108 0.73 100.00 100.00 
Total (Assay) o. , 34 o .9' 

2 Leach Solution 3032.0 0.059 0.32 67.53 20.61 2.74 
Leach Residue 296'6,.0 0.029 1. 26 32.47 79.39 
Total (Calc) 3000.0 0.088 1. 57 100.00 100.00 
Total (Assay) 0.084 2. 14 

3 Leach Solution 3052.0 ' 0.118 2.69 71 .57 53.75 2.61 
Leach Residue 2981.0 0.048 2.37 28.43 46.25 
Total (Calc) 3000.0 o. 168 5.09 100.,00 100.00 
Total (Assay) o. 160 4.7'9 

Test No.1: 809 Level 
Test No.2: 902 Level Low Fe, High Au 
Test No.3: 902 Level High Fe, High Au 

72hr Leach on 3 kilograms of -3/8" sample. 
50~ solids, 10lb NaCN per ton Solution. 

~lbs MaCM consumed per ton of ore. 

1 
.~-~.--



DAWSON P. O. BOX 7685 

MET ALLU RGICAL 5217 Major Street 

LABORATORIES, INC. Murray, Utah 84107 PROJECT NO. P-1583B 
Phone: 801-262-0922 DATE 11/4/88 

BY LA 

TEST NO. 1 NAME Jl:tlx 809 Level 

72'hour leach on -3/8" ore with 10 lb/ton NaCN Soln 

Product Weigl1t Assa~ Units Distribution 
Au Ag Au Ag Au Ag 

Leach Solution 3028.0 0.036 0.10 1 .0901 3.028 33.56 13.82 V1C 
Leach Residue 2997.0 0.072 0.63 2.1578 18.881 66.44 86.18 
Head Calculated 3000.0 0.108 0.73 3.2479 21.909 100.00 100.00 

Total (Assay) 0.134 0.91 

GRINDING 
OPERATION Start . Off PRODUCT --
TIME 9:30 9:30 
REAGENTS· LBS PER TON Leach - 72 hrs. 
Ore -3/8"- gm 3000 MESH % % 

Water gm 3000 +10 

Lime gm 5.0 .' + 1'4 

NaCN gm 15.0 +20 

NaCN Titration lblton Solll 821 +28 

CaO Titration Ib/ton Soln o 1 +35 

NaCN Consumed lblton Ore 1 71 +48 

Lime Consumed lb/ton Ore. 1 ') +65 

+100 

+ 150 
MACHINE +200 
A.P.M. +325 
pH 7.8 11.8 10.8 I -325 -
% SOLIDS I I 
TEMPERATURE I I 

------ -- - - -- ------ - - -- ---- - . --

REMARKS: 

-I 
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) 
METALLURGICAL 5217 Major Street ® 
DAWSON P. O. BOX 7685 

LABORATORIES INC Murray, Utah 84107 PROJECT NO. P-1583B 
,. Phone: 801-262-0922 DATE 11/4/88 -

~ BY LA 

TEST NO. Z NAME uvx 90Z Level 

7Z·hour leach on -3/8" ore with 10 lb/ton NaCN Soln Low Fe, High Au 

Product Weight Assay Units Distribution 
Au Ag Au Ag Au Ag 

Leach Solution 3032.0 0.059 0.32 1.7889 9.702 67.53 20.61 V1C 
Leach Residue 2966.0 0.029 1.26 0.8601 37.372 32.47 79.39 
Head Calculated ' 3000.0 0.088 1.57 2.6490 47 .074 -'-1~00~.0':"':'O-10':":0::"';.;':0:':::0------

Total (Assay) 0.084 2.14 

GRINDING 

OPERATION ~t";lrt" Off PRODUCT 

TIME 9' 39 q '1Q --
~-----4---

REAGENTS - LBS PER TON T.!>;lC'h 77 hr~ 
Ore -3/8" gm 3000 MESH % % 

Water gin 3000 , + 10 

Lime !nil 5.0 + 14 
NaCN gm 1') 0 + 20 

NaCN Titration lb/ton Solrr 7 lR .! +28 
CaO Titration lb/ton Solrr 0 7 +35 

NaCN Consumed ' lblton Ore 2 74 +48 
Lime Consumed Ib / ton Ore 1 1 + 65 

+ 100 
+ 150 

MACHINE + 200 
R.P.M. , + 325 

pH 7 • 7 11. 7 10 • 3 I I -325 

% SOLIDS i I 
TEMPERATURE I i 

REMARKS: 

I I.. ~... ,- i ... _I .. , ........ _~_ _.:. _..,.. ~ I I f· __ , • j •• _~, ~_ 'I~ 
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® DAWSON P. O. BOX 7685 

METALLURGICAL 5217 Major Street 

LABORATORIES, INC,. Murray, Utah 84107 PROJECT NO. P-1583B 
Phone: 801·262-0922 DATE 11/4/88 

~ BY LA 

TEST NO. 3 NAME 'lTVX 902 Level 

72 - hour leach on -3/8" ore with 10 lbLton NaCN Soln 
, High Fe, high Au 

Product Wei~ht AssaX Units Distribution 
Au Ag Au Ag Au Ag 

Leach Solution 3052.0 0.118 2.69 3.6014 82.099 71.57 53.75 V1C 
Leach Residue 2981.0 0.048 2.37 1.4309 70.650 28.43 46.25 
Head Calculated 3000.0 0.168 5.09 5.0322 152.749 100.00 100.00 -

Total (Assay) 0.160 4.79 

GRINDING 
OPERATION Start Off ' PRODUCT --
TIME 9:44 q~lJ.lJ. 

REAGENTS· LBS PER TON Leach 72 hrl'l 
Ore Qm 3000 MESH % % 

Water 2m 3000 
, 

+10 
,0 

, lime Qrn "i 0 +14 

NaCN pm 1,} 0 +20 

NaCN Titration Iblton So ~n 7 ?fi. +28 

CaO Titration lb/ton SOIl o '} \ +35 

NaCN C6nsumed. lb/ton Ore 2 61 +48 

Lime Consumed lblton Ore 1 0 +65 

- + 100 

+ 150 
MACHINE +200 
R.P.M , - +325 
pH 7 .1 11 .8 1 10 fi. ·325 
% SOLIDS I .. 

TEMPERATURE ! 
, REMARKS: 

I 

I 
I 
I' " 

I . - , 
- ~ 

,-
_'r, c"· I .. ~- I - -, ~. .. 1,.,-:, - .. ;-

I _,,~ .... -,,-,,"-*,- ~, .... '. - -.' . .... .. "' , - "' .. .' 



ASSAY REPORT SHEET 

Date Received ____ _ 

ASSAY LAB, INC. 
1376 W. 8040 So. Unit#4 
West Jordan, Utah 84084 

Client Dawson Metallurgical Labs 
Oz/Ton ·Oz/Ton 

Sample Identification Au Ag 

P-1583B 
U V X 

Head Samples 
1f809 

#902 high Fe high Au 

#90~ low Fe high Au 

.133 

.134 

.161 To 

.. 159 " 

.084 To 

.084 " 

Date Reported 11/8/88 

Remarks 

• Ounces per ton of 2000 Ibs. 
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ASSAY REPORT SHEET 
: 

ASSA Y LAB, INC. , -

1376 W. 8040 So. UniU4 
West Jordan, Utah 84084 

Date Received Date Reported 11/9l88 

Client Dawson Metallurgical Labs 
Oz/Ton Oz/Ton 

Sample Identification Au Ag Remarks . 

P-1583B 
• Ounces per ton of 2000 Ibs. 

U V X 

Head Samples -
11902 high Fe high Au 4.79 

11902 low Fe high Au 2.14 

" 

j 
I 

',: 

---. 

f I 

. ~ 

I 

I 

I,., 

I-

I 

, 

f'· , , ! 



ASSAY REPORT SHEET 

Date Received ____ _ 

ASSAY LAB, INC. 
1376 W. 8040 So. UnlU4 
West Jordan, Utah 84084 

Client Dawson Metallurgical Labs 
Oz/Ton Oz/Ton 

Sample Identification Au . . Ag 

P-1583B 
U V X 

Leach Residues 
Tes t 111 
11809 

Test If2 
902 low Fe high Au 

Test If3 
902 high Fe High Au 

.072 

.071 

.027 

. 030 

.048 

.047 

.63 

.63 

l. 26 
1.26 . 

2.37 
2.37 

Date Reported 11 / 1 0 / 88 

I 

Remarks 

• Ounces per ton of 2000 Ibs. 
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ASSAY REPORT SHEET 

P-1583B 
U V X 

Date Received ____ _ 

ASSAY LAB, INC. . 
1376 W. 8040 So. UniU4 
West Jordan, Utah 84084 

Client Dawson Metallurgical Labs 
Oz/Ton Oz/Ton 

Sample Identification Au Ag 

Leach SolIn. 
Test 111 
11809 

Test 112 
11902 Low Fe high Au 

119'02 high Fe high Au 

.035 

.036 

.058 

.059 

.117 

.118 

.10 

.10 

.32 

.32 
2.69 
2.69 

Date Reported 11 / 11 / 8 8 

Remark~ 

• Ounces per ton of 2000 Ibs. 



DAWSON 
MET ALLURGICAL 
LABORATORIES, INC. 

September 30, 1988 

A. F. Budge Mining Ltd. 
4301 North 75th Street 
Suite 101 
Scottsdale, Arizona 85251 

Attention: Carole A. O'Brien 

P.O. Box 7685 
5217 Major Street 
Murray, Utah 84107·0685 
Phone: 801·262·0922 

RECEIVED 0 CT --T 1988 

Subject: Results of Cyanide Leach and Residue Assay Screen Analysis of 
a Sample of UVX Ore. Our Project No. P-1583A. 

In accordance with discussions with Mr. Frank Millsaps a cyanide leach 
test was performed on 3 kilograms of minus 1~ inch (as received) sample 
from the United Verde Extension Project to determine gold and silver 
extraction. In addition, an assay-screen analysis was performed on the 
leach residue to determine the distribution of unleached gold and 
silver. 

Cyanide leach results on this sample, identified as "yellow grit - stope 
run material" indicated that 67% of the gold and 12% of the silver was 
leached in 72 hours. A leach residue assaying 0.020 oz/ton gold and 
1.14 oz/ton silver was obtained from a 0.060 oz/ton gold, 1.29 oz/ton 
silver back-calculated head. Results are summarized below: 

P-1583A: A. F. Budge 
Cyanidation Results: UVX Sample 

,Assal, oz/ton Distribution, % 
Product Au ~ Au ~ 

Solution 0.040 0.15 . 66~75 11.67 
Residue 0.020 1.14 33.25 88.33 --
Total (calc) 0.060 1.29 100.00 100.00 
Total' (assay) 0.063 1.06 

NaCn consumed: 1.82 lb/ton ore 
Lime consumed: 3.1 lb/ton ore 



Ms. Carole A. O'Brien 
A. F. Budge Mining Ltd. 
September 30, 1988 
Page -2-

Leach 

Screen Size, 
Mesh 

+1 " 
-1 +10 mesh 
-10 +35 
-35 +100 
-100 

Total 

P-1583A: A. 
Residue Assa~ 

Weight 
Percent 

14.62 
21.34 
16.19 

7.08 
40.77 

100.00 ' 

F •. Budge 
Screen Anal~ses 

Assal> oz/ton 
Au ~ 

0.043 0.98 
0.030 1.06 
0.021 1.01 
0.015 0.96 
0.006 1.31 

0.020 1.14 

Approximately 10 pounds of minus Hinch UVX sample identified as 
"Yellow Grit-Stope Run Material" was received at our laboratory 

'. September 20, 1988, and assigned our Lot No. P-1583A. Approximately 500 
grams of sample was split out, crushed through 20 mesh and a pulverized 
split submitted for g'old and silver assay. 

Three kilograms of sample was mixed with 3 liters of water and the pulp 
pH adjusted to 11.0-11.5 with hydrated lime. Sodium cyanide was added 
to provide a leach solution containing 10 lbs NaCN per ton of solution 
and the .slurry was bottle rolled for 72 hours. The leach slurry was 
then weighed, filtered and washed: The washed leach residue was wet 
screened on 1 inch, 10, 35, and 100 mesh. Each fraction was dried, 
weighed and submitted for gold and silver assay along with the full 
strength leach solution. 

If you have any questions or comments regarding this testwork, please . 
call. 

Sincerely, 

DAW~O MET~GlCAL LABORATORIES, 

~ --?/~ 
Phili Thompson 
Vice President 

PT/fg 

cc: Mr. Frank Millsaps 

INC. 



DAWSON P. O. BOX 7685 

METALLURGICAL 5217 Major Street 

LABORATORIES, INC. Murray, Utah 84107 PROJECT NO. P-1583A 
Phone: 801-262-0922 DATE 9/23/88 

BY LA 

TEST NO. 1 NAME llVX 

,72 hour leach on as received, ore with 10 lb ton NaCN Soln followed b screen 
Product W~'ig!1!- Assal Units Dlstri ution 

Au Ag Au Ag Au Ag 
Leach Solution 3006.0 0.040 0.15 1.2024 4.509 66.75 11.67 V1 
Leach Residue 2995.0 0.020 1. 14 0.5990 34.143 33.25 88.33 
Head Calculated 3000.0 0.060 1.29 1.8014 38.652 100.00 100.00 

Product Weight ~ Wt. Assai Units Distribution Vl 
Au Ag Au Ag Au Ag 

+1/4" Leach Res 438.0 14.62 0.043 0.98 0~0063 0.143 32.09 12.63 
-1/4"+10m Leach Res 639.0 21.34 0.030 1 .06 0.0064 0.226 32.66 19.92 
-10+35m Leach Res 485.0 16.19 0.021 1.01 0.0034 0.164 17.35 14.41 
-35+100m Leach Res 212.0 7.08 0.015 0.96 0.0011 0.068 5.42 5.99 
-100mesh Leach Res 1221 .0 40.77 0.006 1.31 0.0024 0.534 12.48 47.05 

Calculated 2995.0 100.00' 0.020 1 .14 0.0196 1 .135 100.00 100.00 . 

GRINDING 
OPERATION Start Off PRODUCT 
TIME 7'1'\ 7'1'\ 
REAGENTS· LBS PER TON Leach 72hri'l 
Ore "m 'WOO MESH % % 

Water ~ 1000 . + 10 
T.imp cnn '\0 + 14 
N~r.N cnn 1" n +20 
N.qr.N Ti t-r.q t-i on 1 hit-on llrp ~ 1 ~ +28 
CaD Titration lb/ton Ore o 2 . +35 
NaCNconsumed 1h/ton Ore 1 R? +48 
Lime consumed lb/ton Ore 11 ' +65 

+ 100 
+ 150 

MACHINE - +200 
R.P.M. 

. 
+325 

pH 7.5 11.9 11'.0 I -325 . 
% SOLIDS ! I 
TEMPERATURE I 

--_ . _------ --_. __ . - --

REMARKS: 



ASSAY REPORT SHEET 

Date Received ____ _ 

ASSAY LAB, INC 
1376 W. 8040 So. Unit #4 
West Jordan, Utah 84084 

Client . Dawson Metallurgical Labs 
Oz/Ton Oz/Ton 

Sample Identification Au Ag 

P-1583A 
U V X 

Leach Residues 
Test 111 

+1-" 4 .042 .98 
.043 .98 

-~+10mesh .030 1. 06 
.030 1. 06 

-10+35mesh .020 1. 01 
.022 1. 01 

-35+100mesh .014 .96 
.016 .96 

-100mesh .006 1. 31 
.005 1. 30 

Leach SolIn. 
Test ttl .040 .15 

.040 .15 

Date Reported 9 /29 /88 

Remarks 

• Ounces per ton of 2000 lb. -



P-1583A 
UVX 

ASSAY REPORT SHEET " 

Date Received ____ _ 

ASSAY LAB, INt. 
1376 W. 8040 So. Unit.,4 
West Jordan, Utah 84084 

Client Dawson Met"a11urgical Labs 
Oz/Ton Oz/Ton 

Sample Identification Au Ag 

Head Sample .062 
.064 

1. 06 
1. 06 

Date Reported 9 / 2 6 / 88 

Remarks 

• Ounces per ton 012000 Ibs. 



DAWSON 
METALLURGICAL 
LABORATORIES, INC. 

December 29, 1988 

A. F. Budge Mining, Ltd. 
4301 North 7th Street, Suite 101 
Scottsdale, Arizona 85251 

Attention: Mr. Dale Allen 
Ms. Carole O'Brien 

P.O. Box 7685 
5217 Major Street 
Murray, Utah 84107·0685 
Phone: 801·262·0922 

Subject: Results of Timed Cyanide Leach Tests Performed on 
Two (2) UVX Samples. Our Project No. P-1583C. 

Gentlemen: 

In accordance with discussions between Mr. Dale Allen and ourselves, 
cyanide leach tests were performed on two ball . mill ground UVX 
samples. These tests were performed to determine the variation in gold 
and silver extraction with time from samples ground to approximately 90 
percent minus 200 mesh. 

Two minus five inch UVX samples weighing 20 kilograms each were 
received at our laboratory December 15 and assigned our Lot No. 
P-1583C. 

Each sample was separately crushed through 1/2 inch and split into two 
equal portions. One portion was stored at minus 1/2 inch, while the 
other portion was stage crushed through 20 mesh using a rolls crusher. 
A kilogram of sample was split out, pulverized, and submitted for gold 
and silver analysis by standard fire assay. Head assay results are 
summarized below. 

P-1583C: A. F. Budge Mining! Ltd. 
Head Assay Results: UVX Samples 

Head Assa:L! oz/ton 
Sample Au ~ 

No. 1 (Assayed) 0.617 13.36 
No. 1 (Back-Calc. ) 0.664 13.50 
No. 2 (Assayed) 0.175 3.09 
No. 2 (Back-Calc.) 0.172 3.18 



Mr. Dale Allen 
Ms. Carole O'Brien 
A. F. Budge Mining, Ltd. 
December 29, 1988 
Page -2-

These samples appeared highly oxidized; no sulfides were detected 
under the binocular microscope. 

Test results, summarized in the following table, indicate that approxi
mately 60 percent of the gold and 50 percent of the silver was 
extracted from Sample No. 1 in 24 hours. Approximately 80 percent of 
the gold and 20 percent of the silver was extracted from Sample No. 2 
in 24 hours. No significant increase in either gold or silver extraction 
from either sample was observed as the leach time was increased from 
24 to 72 hours. 

P-1583C: A. F. Budge Mining, Ltd. 
Cyanide Leach Results: UVX Samples 

Gold Reagents Consumed, 
Test Leach Time, Gold AssaIL oz/ron Extracted, Ib/Ton Ore 

No. Sample Hours Residue Calc. Head % NaCN Lime 

1 No. 1 24 0.268 0.659 59.4 2.42 4.3 
2 No.1 48 0.259 0.661 60.9 2.25 4.0 
3 No. 1 72 0.285 0.672 57.6 4.14 4.1 

4 No. 2 24 0.031 0.170 81.8 3.67 5.4 
5 No. 2 48 0.030 0.171 82.5 3.43 5.0 
6 No. 2 72 0.028 0.174 84.0 3.49 5.4 

Silver 
Silver AssaIL oZ/Ton Extracted 
Residue Calc. Head % 

1 No.1 24 6.33 13.45 53.0 
2 No.1 48 6.65 13.53 50.9 
3 No.1 72 6.84 13.51 49.4 

4 No. 2 24 2.47 3.11 20.7 
5 No. 2 48 2.46 3.13 21.7 
6 No. 2 72 2.64 3.31 20.7 



Mr. Dale Allen 
Ms. Carole O'Brien 
A. F. Budge Mining, Ltd. 
December 29, 1988 
Page -3-

These samples were ball mill ground to approximately 90 percent minus 
200 mesh and bottle roll leached at 50 percent solids for a measured 
period of time with a ten lb/ton NaCN solution (initial concentration). 
Hydrated lime was added as required to maintain the pulp pH at 
11-11.5. 

A significant reduction in cyanide consumption may be obtained by 
reducing the leach solution strength without adversely affecting gold or 
silver recovery, however, no attempts were made to optimize cyanide 
addition in these tests. 

If you have any questions or comments concerning this test work, 
please call. 

Sincerely, 

DAWSON METALLURGICAL LABORATORIES, INC. 

;p4~· 
Philip Thompson 
Vice President 

PT/fg 

cc: Mr. Frank Millsaps 
Millsaps Mineral Service 



-------

® DAWSON P. O. BOX 7685 . 
MET AllU RG ICAl 5217 Major Street ~ 

lABORATORIES, INC. 
Murray, Utah 84107-0685 PROJECT NO. P-1583C . 
Phone: 801-262-0922 

DATE 12/1 9 188 
BY LA 

, 

TEST NO. 1 NAME A. E. Budge III 

24 hour leach on 20' ball mill grind with 10 Ib/ton NaCN c:nln 

Product Wei~ht Assa~ Units Distribution 
Au Ag Au Ag Au Ag 

Leach Solution 1006.0 0.389 7.08 3.9133 11.225 59.35 52.95 V1C 
Leach Residue 1000.0 0.268 6.33 2.6800 63.300 40.65 47.05 
Head Calculated 1000.0 0.659 13.45 6.5933 134.525 100.00 100.00 

Total (Assay) 0.617 13 .36 

GRINDING 

OPERATION BM Start Off PRODUCT --
TIME 20' 8'26 8'26 Leach 
REAGENTS · LBS PER TON Leach 24 Hrs. Residue 
Ore gm 1000 MESH % 

Water gm 1000 + 10 

Lime gm 2.5 +14 

NaCN 5.0 +20 -gm 
NaCN Titration. lb/ton so 7 54 +28 I 

n 
CaO Titration. lb/ton sol n 7 +35 

NaCN Consumed lblton ore 2.42 + 48 0.0 
Lime Consumed. lbltonore 4 1 +65 0.0 

+'100 0.0 
- + 150 1.8 

MACHINE +200 6.7 
R.P.M. +325 23.7 
pH 8.1 12.1 11.9 ·325 67 8 
% SOLIDS 1100 .0 
TEMPERATURE 

REMARKS: 

I 



----
c 

~ 
DAWSON P. O. BOX 7685 '-

METALLURGICAL 
5217 Major Street 

LABORATORIES, INC. 
Murray. Utah 84107-0685 PROJECT NO. P-1583C -
Phone: 801-262-0922 

DATE 12/19/88 -
BY LA ----

TEST NO. 2 NAME A. F. Budge 111 
48 hour leach on 20' ball mill grind with 10 lb/ton NaCN soln 

Product Wei~ht Assay Units bistribution 
Au Ag Au Ag Au Ag 

Leach Solution 1001.4 0.402 6.87 4.0256 68.796 60.86 50.86 V1C 
Leach Residue 999.6 0.259 6.65 2.5890 66.473 39.14 49.14 
Head Calculated 1000.0 0.661 13.53 6.6146 135.270 100.00 100.00 

TOTAL (Assay) 0.617 13.36 

-

GRINDING 

OPERATION BM Start Off PRODUCT --
TIME 20' 8:54 8:54 
REAGENTS - LBS PER TON Leach 48 Hrs. 
Ore glI 1000 MESH % 

Water glI 1000 +10 

Lime glI 2 5 +14 

NaCN QIr 5.0 +20 

NaCN Titration Ih/ton so In 7 74 +28 

CaO Titration lh/ton Roln 1 0 +35 

NaCN Consumed Ib/ton ore 2 2') +48 

T.imp ConRl1mpn lh/t"on orE' 4 0 +65 

+ 100 

+ 150 

MACHINE +200 

R.P.M. +325 
pH - 8.1 11.9 11.9 -325 

% SOLIDS ; 

TEMPERATURE I 
REMARKS: 

I I 



, 

® 
P. O. BOX 7685 -

DAWSON '. 
METALLURGICAL 

5217 Major Street 

LABORATORIES, INC. 
Murray, Utah 84107-0685 PROJECT NO. P-lS83C . Phone: 801-262-0922 

DATE 12/19/88 . 
BY LA - '. 

TEST NO. 3 NAME A. F. Budge 111 
72 hour leach on 20' ball mill grind with 10 lb/ton NaCN soln 

Product Weif!ht Assal Units Distribution 
Au Ag Au Ag Au Ag 

Leach Solution 1020.0 0.379 6.54 3.8658 66.708 57.56 49.37 V1C 
Leach Residue 1000.0 0.285 6.84 2.8500 68.400 42.44 50.63 
Head Calculated 1000.0 0.672 13 .51 6.7158 135.108 100.00 100.00 

Total (Assay) 0.617 13.36 

, 

GRINDING 
OPERATION BM Start Off PRODUCT i --
TIME 20' 9:38 9:38 
REAGENTS· LBS PER TON Leach 72 Hrs. I 

Ore gm 1000 MESH % 

Water gm 1000 +10 

Lime gm 2.5 + 14 

N:lr.N Q:m 5.0 +20 

NaCN Titration lb/ton sc In 5.75 + 28 

r.:lO 'T'if"r:lf";on lb/ton so n 0.9 + 35 

NaCN Consumed lb/ton ore 4.14 '+48 

T.imp r.on~l1mprt lb/ton or 4.1 +65 

+ 100 

+ 150 
MACHINE +200 
R.P.M. +325 . . 

pH 8.1 12.2 11.9 ·325 
% SOLIDS 

TEMPERATURE i 
REMARKS: i 

-

, j' I ,. 



-
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® DAWSON P. O. BOX 7685 , 
" 

METALLURGICAL 5217 Major Street 

LABORATORIES, INC. 
Murray, Utah .84107-0685 PROJECT NO. P-1583C 
Phone: 801-262-0922 

DATE 12/19/88 
BY LA 

TEST NO. 4 NAME A. F. Budge 112 
24 hour leach on 20' ball mill grind with 10 lb/ton NaCN soln 

Product Wei~ht Assay Units Distribution 
Au Ag Au Ag Au Ag I Leach Solution 1021 .0 0.136 0.63 1.3886 6.432 81. 76 20.68 V1C 

Leach Residue 999.0 0.031 2.47 0.3097 24.675 18.24 79.32 
Head Calculated 1000.0 0.170 3.11 1.6983 31 .108 100.00 100.00 

. Total (Assay) 0.175 3.09 

-

GRINDING 
OPERATION BM Start Off PRODUCT --
TIME 20' 8:31 8:11 Leach 
REAGENTS , LBS PER TON Leach 24 Hrs Residue 
Ore 2tI1 1000 MESH ./. 
Water gm 1000 +10 

Lime ~m 10 +14 

NaCN gm " () 
+20 

NaCN Titration, lb/ton so n 6.20 +28 

CaO Titration, lb/ton SOIl 0.6 +35 I 

NaCN Consumed, Ib/ton ore 3.67 + 48 0.0 
Lime Consumed. lb/ton ore 5.4 +65 0.0 

+ 100 0.1 
r- + 150 1 R 

MACHINE +200 6 2 
R.P.M. +325 20 1 
pH 7.6 12.2 12.1 ,325 71 R 
% SOLIDS 100.0 
TEMPERATURE 

REMARKS: I 
I 
I 

J 

, 
I .... 
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~ 
DAWSON P. O. BOX 7685 " 

METALLURGICAL 5217 Major Street 

LABORATORIES, INC. 
Murray, Utah 84107-0685 PROJECT NO. P-lS81C Phone: 801-262-0922 

DATE 12/19/88 
BY LA 

I 
" 

TEST NO. 5 NAME A. F. Budge 112 
48 hour leach on 20' ball mill grind with 10 lb/ton NaCN soln 

Product Weight Assay Units Distribution 
Au Ag Au Ag Au AS 

Leach Solution 1016.5 0.139 0.67 1.4129 6.811 82.52 21. 72 V1C 
Leach Residue 997.5 0 •. 030 2.46 0.2993 24.539 17.48 78.28 
Head Calculated 1000.0 0.171 3.13 1.7122 31.349 100.00 100.00 

" 

Total (Assay) 0.175 3.09 

GRINDING 
OPERATION BM Start Off PRODUCT --
TIME 20' 8:57 8:57 
REAGENTS , LBS PER TON Leach 48 Hrs. 
Ore gm 1000 MESH % 

Water 1000 +10 

Lime +14 

NaCN + 20 

+28 

+35 

+48 

+65 

+ 100 

+ 150 
MACHINE +200 
R.P.M. +325 
pH 7.6 11.9 ll.B ,325 

% SOLIDS 

TEMPERATURE 

REMARKS: 



-~-

DAWSON P. O. BOX 7685 

METALLURGICAL 
5217 Major Street 

LABORATORIES, INC. 
Murray, Utah 84107-0685 PROJECT NO. P-1583C 
Phone: 801-262-0922 

DATE 12 19 88 
. 

,~ BY LA 

TEST NO. 6 NAME A. F. Budge 112 
72 hour leach on 20' ball mill grind with 10 lb/ton NaCN soln 

Product Wei~ht Assal Units Distribution 
Au Ag Au Ag Au Ag 

Leach Solution 1022.2 0.143 0.67 1 .4617 6.849 84.01 20.10 V1C 
Leach Residue 993.8 0.028 2.64 0.2783 26.236 15.99 79.30 
Head Calculated 1000.0 0.114 3.31 1.1400 33.085 100.00 100.00 

Total (Assay) 0.175 3.09 

GRINDING I 
OPERATION BM Start Off PRODUCT --
TIME 20' 9:40 
REAGENTS· LBS PER TON Leach 72 Hrs. 
Ore gm 1000 MESH % 

Water 2:m 1000 +10 

Lime 2m 3.0 + 14 

N!'Ir.N Q:ffi 5.0 +20 

N .. r.N 'T'it-r!'lt-inn lh/t-on ~( hn 6.37 +28 

r. .. O 'T'it-r!'lt-;on lh/ton so]1n 0.6 + 35 

N .. r.N r.nn"mmprl lh/t-on orf 3.49 + 48 

T.imp r.nn!'ll1mprl 1 h/ton orE 5.4 + 65 I 
+ 100 
+ 150 

MACHINE +200 
R.P.M. +325 
pH 7.6 11.9 11.9 ·325 
% SOLIDS ) I 
TEMPERATURE 

REMARKS: 

, 

I 

- I 
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ASSAY REPORT SHEET 

Date Received ____ _ 

ASSAY LAB, INC. 
1376W.~SO. Unit.4 
West Jordan, Utah 84084 

Client Dawson Metallurgical Labs 

Oz/Ton Oz/Ton 
Sample Identification Au Ag 

P-1583C A.F.Budge 
Heads 

Head III .616 13.36 
.617 13.36 

Head 112 .173 3.09 
.177 3.08 

Date Reported 12-20-88 

Remarks 

• Ounces per ton of 2000 Ibs. 
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ASSAY REPORT SHEET 

Date Received ____ _ 

ASSAY LAB, INC. 
1376 W. 8040 So. Unit.4 
West Jordan, Utah 84084 

Client DawsooMetallurgical Labs 
Oz/Ton Oz/Ton 

Sample Identification Au Ag 

P-1583C . A.F. Budge 
Leach Solos T-l III 

T-4 It 2 

P-1583C Leach Residues 
T-I Itl 

T-4 #2 

.389 

.389 

.136 

.136 

.267 

.268 

.030 

.031 

7.08 
7.08 

.63 

.63 

6.33 
6.33 

2.47 
2.47 

Date Reported!: 2 - 2 2 - 8 8 

Remarks 

• Ounces per ton of 2000 Ibs. 
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ASSAY REPORT SHEET 

Date Received ____ _ 

ASSA Y LAB, INC. 
1376 W. aa.o So. Unit,.4 
West Jordan, Utah 84084 

Client Dawson Metallurgical Labs 

Oz/Ton Oz/Ton 
Sample Identification Au Ag 

P-1583C A.F. Budge 

Leach Residues 

T-2 ttl .259 Q.65 
.258 6.65 

T-5 tt 2 .031 2.46 
.029 2.46 

T-3 ttl .286 2.38 
.~ .283 2.38 

.286 2.38 
T-6 112 .027 7.09 

.028 7.10 

P-1583C Leach Solns 

T-2 ttl .402 6.87 
.401 6.87 

T-3 Itl .378 6.54 
.380 6.54 

T-5 112 .138 .67 
.139 .67 

T--6 112 .143 .67 
.142 .67 

~~jJij 
~/I . 

Date Reported 1 2 - 2 7 - 8 8 

Remarks 

• Ounces per ton of 2000 Ibs. 
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DAWSON 
ME AllURGICAl 
LABORATORIES, INC. 

Fobrwu y 2. I H8R 

A.}' Bud tI Mlnlllg Ltd. 
4JO] North 7~th Stt Aet 
f;ultL 101 
Scottf;dulu. ArizonA H'l251 

At tentlnn: Mr. Dale Allen 
Ms. Carole O'Brien 

f· () 80 .. '68~ 
b217 Mlllof Street 
MLJTriJ\i Utah 8~ 107 ~ 
Phone 801·282-0922 

SUbJt3ct: Hel'iults oj Continued Laboratory Tasting on a High Grade 
(iold-Sllvar lJVX Sample. OUf Project No . P-1583C. 

Ge Ii t1ellltill . 

In aucordance with diRCU!:IBIOnS between Mr. Frank MUlsapt; and our 
sslvl;lH. laboratory test work WtlS uontlnued un a high grade gold silver 
sample from the UVX Property identified as P 1583C Composite No.1. 
A aerIes of gravity concan r ion hlstB followed by bulk sulfide flutatioll 
of the gravity tailings and subsequent cyan1dation of the flotatwn 
tailings was performAd to determine gold and silver extraction. Specific 
tfiAt WOt k pAt formAd Included: 

G avlty concentration (hand pan) of a baU mill ground sample 
followed y flotation of the graVIty tailings. 

t; ravlty conctlntr ation (tabling) of a -35 mesh sample followed 
by flutation of the rAground gravity tBilIngs. 

Cyanidat ion of flotation tailings. 

Amalgamation of gravity and flot ation concen trates. 

Rflt:)UltH of (Bract cyanldation tests on ball mill ground ComposJta No.1, 
orig1nully reported December 29, 1988, are also included in this report. 

I. Samplt: -.I>es('0ption Ar:d H_ead _AnaJX-B1s 

A UVX !.ClrIlple I I eceivBd at OUt 1l:lboTtltory Dflcp.mber 15, 1988 and 
assig ned our Lot No. £1-1583(; Composit.:'I No. 1 was used in th1s test 
work. fh1i:1 sHllIple waf! descriued ill Ollr Dflcember 29, 1988, report to 
Mr. Allan and Ms. O'Brien . 

••• 7.rl; ."Ia!Wt· ;At~' :. ;,.. ._ , .. I.IIIIIi,, ___ .... .-.-.._~~ 
FEB- 3-89 FRI 9 : 59 G3 P.02 
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Mr . Dale Allen 
Ms . Carole O'Brien 
A . F. Budge MinIn g Ltd. 
February 2, 1989 
Page - 2-
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Head assay results and back-calculated head assays from test WOI k are 
preRented below 

- ---- ----- - ~--- ---- -
P~15S3C: A. F !... Budge Minin]'., Ltd. 

Head Assay R@sults: Co ositp No. 1 

As~ayed Head 
Avg. Back-Ca lc:: . Head" 

*Avg of 3 tests 

~dd A6SdY, o~/T Jn 

Au ..M. 

0.617 

0.656 
13 . 36 
13.B2 

~---~--

The sample was a salmon pink color mdicating the presence of iron 
oXlde~ . 

JI. T a6t Resul t8 

Rtl6ultS presented In this section are also included in individual test 
data sheets attached to the Bnd of this report. 

A. Summar 

Results indicate that Slightly hi~her gold and silver extractions 
were obtained from this sample by a combination of gravity concen
tration , flotation, tailings r eg rind and cyanidation than by direct 
cyanidation. These results are summarized below: 

-. --- . ----
P-1583C: A. f . Budqe Mining Ltd. 

Test Results SUIIlIIlCry 

Gold 
Te~t Gala A5S~ oz/Ton Extracted, 
...!i2..:. - - ~~--. 

D@8c::r1ption R@sidu .. tlt-dd " 
3 D!rect Cyanldation 0.285 0.672 5 '7.6 
7 , 8 Gravity, FlotAtion , Tai l s Cyanldatlon 0.298· 0.632 52.' 
9, 9/\ Gravity, Flotation, Reground Tails Cyanid~t i on 0 .208* 0 .665 72.2 

FE B- 3-89 FR I 9 : 5'~ C; 3 

P . (' 3 
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Ms . Carole OIBrten 
A . F . BudgB Mining Ltd. 
February 2, 1989 
Page -3-

3 Direct Cyanidation 

DAWSOfl ~1ET LABS 

7, H Gravtty, flotation, Tails eyanidation 
9, 9A Gravi ty, Flotation , Reground Tails Cyll1'ltollUon 

*rlutatlon Tailings Leach R@stdu@ 

Sllv@r 
Silver Assal l oz/Ton Extracted, 

Res idue Heild \ 

6.B' 13.51 49.4 
7.38* 13. 47 46.3 
5.54.* 14.48 67.0 

ThB increased gold and silvAr extraction obtained in the grBvitv
flotation concentration, reground tailings cyanldation flowscheme 
may not be economically Justified due to the increased treatment 
cost. In addition, concentrate treatment will incur additional loss 
of prsClous metal. 

B. Direct Ore Cyanidation 

Cyanldation of whole ore samples ball mill ground to 92 percent 
minus 200 mesh extracted approximately 58 percent of the gold and 
50 pe rcent of the silver in 72 hours. Results are pressnted 
below: 

-~-----

P-1583C: A. F. Budge Mining, Ltd. 

Product 

Soluti(ln 
Res idue 
Total (Calc) 

NaCN Consumed: 
Lim@ Consum@~: 

Whole Ore eyanidation 
- Test 3 -

ASSdZI oz/Ton 

~ ..!.L.. 

0 . 379 b .54 
0.285 6.B4 
0.672 13.51 

4. 14 Ib/ton ore 
4.1 lb/t.on ore 

---- -

DistribuUon, " 

~ A 

57 .56 49.37 
42.44 50.63 

100.00 1.00.00 

- - --

These t 88UJtt, WHTe included in our December 29, 1988, report to 
MI. AllBn and M~. 0' Brien. 

FEB- 3-:::9 FF.:I G3 
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February 2 , 1989 
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C . Gravity - Flotation Concentration 

Approximately 40 - 45 percent of the gold and silver in the sample 
was recovered by gravity concentration follo wed by flotation. Less 
than ten (10) percen t of the gold was recovered in to gravity 
concentrates . These result8 are summarized below : 

Gravity - Flotation Concentration 

Test Weight Assa DistrlbutioD t \ 

No. Product \ Au ~ ...AL-. 

7 Gnvity Cone. 0.73 3.692 223.91 4 .3 12.2 
Sulfide Ro . Cone. 0.87 23.008 410.56 31.6 26.5 
Ox1de Ro. Conc . 0.64 2.446 22.42 2.5 1.1 
Oxide Ro. Tails 97 .76 0.399 ~ 61.6 ~ 
Total 100.00 0.632 13.47 100.0 100.0 

9 G.avity Cone . 2.93 1.909 165.27 8.4 33. 4 
Sulfide Ro, Cone. 1.10 19. 241 169.56 31.Q l2.Q 
OxLde Ro. Cone. 0.51 1.562 11. 45 1.2 0.4 

Oxide Ro. Tails 95.47 0. 408 ~ 58.S ~ 
Total 100.00 0.665 14. 48 100.0 100.0 

._-- -

Tests 7 and 9 were similar except that a gravity concentrate WBS 

produced in Test No. 7 by hand panning a ball mill ground 
sample, while the gravity concentrate in Test No. 9 was produced 
by tabling a sample crushed to 35 mesh. The tabla tailings were 
then reground prior to flotation. 

Free gold, ranging in size from 35 to 400 mesh, WBS observed in 
the gravity concentrates , with only minor amounts of pyrite 
detected. Sulfide flotation concentratf~s contained much finer gold 
(200 mesh top size) with minor amounts of sulfides and semi
oXidized iron (Limonite). Malachite and azurite oxide copper 
minerals were detected in the oxide rougher concentrates. 

FEB- 3-8'3 F~:I G3 P. (15 

P . I)5 



3 80126146:31 

Mr. Dale Allen 
Ms. Carole 0 ' Brien 
A . F . Budge Mining Ltd . 
February 2 . 1989 
Page - 5 

Df:HJSON t1ET Lf:l8 S 

D. Flotation Tailings Cyanidation 

0 2 / ~13 / 89 10: 06 

Cyanidation of flo tation tailings indicated that gold and silver 
extraction increased significantly when the tailings were regroun d 
from 83 porcent minus 200 mesh to 88 percent minus 400 mesh . 
Unfortunately the cyanide oonsumption increased drastically in the 
reground tails test. Results are summarized as follow B: 

TQs t 

8 

9A 

8 

9A 

GriM 

IB . 1% -200 M. 

87.9\ -400 M. 

8~.a - 200 M. 
97.9\ - 400 M. 

-flotation Tdls 

P~1593C; A. F. Budge Mining Ltd . 
flotati on Tai11ng& CYAnid"Uon 

Gold Assay, oz/Ton 

Resldu~ Calc. Head* 

0.298 

0. 208 

0. 388 
0 . 438 

Silver Assay, Qz/Ton 
~e Calc. Head* 

7.38 

5. 54 
8.28 

8.95 

Goll1 
EJltracted, 

~ 

23.3 
52.5 

Silver 
Extract ed, 

'\ 

11.0 

38.1 

------- --------------

Reagents Consumed 
lb/Ton Tails 
NaCN lli! 

1.9. 

20.5 
1.9 

2.5 

The leach solution from Regrind Test No . 9A contained 1180 ppm 
Fe and 136 ppm eu. Based on these assays. approximately 13. 4 Ib 
NaCN per ton of tails was complexed as ferro-cyanide, while 0.5 Ib 
NaCN per ton of tails was camplexed as copper cyanide. 

The use of cement instead of lime for pH oontrol may reduce the 
cyanide consumption dur ing cyanidation of r eground flotation 
tailings. 

P.06 

FEE:- 2 - :39 FRI 10 : r:t 1 G3 P.06 
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E. Conmmtrat e Amal amation 

The gravity and flotation concentrates from Test No. 9 were 
amalgamated to determine the amount of free gold and sIlver 
present. Results, summarize d on the following page. indicate that 
almost 70 percent of the gold and 50 percent of the silver in the 
gravity (table) concentrate was amalgamated . Less than ten (10) 
percent of the gold and silver in the flotation concentrates was 
amalgamated . 

Product 

Table Cone. 
Sulfide Flot. Conc. 
Oxide Flot. Cone. 

Table Cone. 
Sulfide Flot . Cone . 
Oxide flot. Cone. 

J [[ • Test Procedures 

----------------------------- -- --~ 

~-lS83C: A. F. Budge Mining Ltd. 
Flotation Concentrate , Ama1 amation 

- T@st 9 -

Gold Assay, oz/Ton 
Amalgam Feed Amalgam Tails 

1. 09 
19.241 

1.562 

0.609 
17.494 

1.539 

Si lVer Assay, oz/To~ _ 
Amalgam Feed Amalg~ Tails 

165.27 
169. 56 
11. 45 

85.83 
165.73 

11.41 

Gold ReC'ovf>red 
~y AmalQamation, 

\ 

68.1 
9.t 
loS 

S11 ver R covered 

By A#\alqalllaUon , 
\ 

48.1 

2.3 
0.4 

Procedures summarized in this section are a180 described in individual 
tost data sheets attached to the end of this report. 

A. Direct Ore C,ysn1daUon 

Test procedure was described In OUT report of December 29, 1988 
(re. P-1583C) 

P.O? 

FEB- 3-89 FF.:I G3 P.O? 
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B. Gravl!Y - YlotatlOn Con~entration 

The hand-pan gravity concentration test (No.7) was performed as 
follows: 1000 grams of minus 20 mesh sample was ball mill ground 
to 83 percent minus 200 mash and hand-panned using a small gold 
pan followed by a vanning p aque. The gravity tailings were 
transferred to a 1000 gram II Agitair " flotation machine and condi
tioned for five minutes with 0.10 Ib/ton A-20B promoter and 0.03 
lb/ton A- 50 (potassium Amyl Xanthate) . A rougher concentrate 
was subsequently floated for three minutes. Rougher tailings were 
conditioned five minutes wIth 0.5 lb/ton CuS04 and 0.05 Ib/ton 
A 350 and a second rougher floated for one minute. ThBse 
rougher concentrates were combined prior to filtering and drying. 

The Bulfide notation talls were conditioned for eight minutes with 
0.35 Ib/ton NaHS (sulfidizing reagant) and 0.10 lb/ton A-350 pIior 
to four minutes flotation. An MIBC- F65 frother mixture was used 
aB requi r ed to maintain a stable froth . Flotation reAgents used in 
these tests are manufactured by CyanamId Corporation. 

The table gravity concsntration test (No.9) was performed by 
tabling four kilograms of minus 35 mesh sample on an eighth deck 
Deis er concentratin table. The table tailings were settled, clear 
water decanted, and thE! tiible tails were reground to 75 percent 
minus 200 mesh and floated 8S described earlier. 

c . F~tati.9!l TBtlings Cyanidation 

Four hundred grams of dried flot Hon tailings from Test No . 7 was 
mixed with an aqual weight of water and the pH adjusted to 11.5 
with hydrated Ume. Sodium cyanide was added to provide an 
initial solution concentration of ten lbl ton. and the slurry was 
bottle roll leached for 72 ho fS. 

A second tailings cyanidaUon test was performed as follows : one 
kilogram of dried flotation tailings from Test No. 9 was re round 
in a ball mUl to 88 percent minus 400 mesh. The slurry was 
adjusted to pH 12 with hydrated lime Bnd cyantdA was added to 
provide an initial solution concentI'8tion of 20 Ib/ton. The slurry 
was subsequently bottle roll leached at 50 percent solids for 72 
hours. The cyanide concentration was reconstituted to 20 Ib/ton 
of solutIOn after 24 hours of leaching , 

FEB - 3-:::9 FPI G3 
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Table. sultlde rougher. anrl oxide rougher concent ra t es from Tt--At 
No. 9 were a nalgamBted s8parately as . follows' ear,:h concentrRtp 
was dilu t ed 0 app roxlma tBly 10 - 15 percent 8011dR and 25 grams 
of clean mercury added. A small dmount (1 0 - 0 'l pra q) of 

aOH was added and t he slurry was bottle rolled for four hours. 
I he lOdded amalgam was thell separated from the SA. Ie by carelul 
hand pl1nning 

If you have any qUB tIODS or we can be of further service. pleasA cal. 

Sll(tJrt~ly. 

DAWSON METALLURGICAL ABURATORIHS . INC . 

~~. 
V.ce PruhdHl' 

PT/i~ 

C':(. \iT. f runk ~ilISc!fJB 
MHls8pS Mineral Service 

FEB - 3 - :39 FF~I 10:lZn G3 P .0 9 
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A.F. Budge (Mining) Limited 

To: Anthony F. Budge 

From: Carole A. O'Brien 

Subject: Monthly Report - July 

u.V.x. 

Date: August 27, 1990 

COPies~nald R. Short 
, Dale H. Allev 

John W. Norby 

The July forecast for production was 2,772 tons of material 
grading 0.46 oz/ton gold and 1.23 oz/ton silver; associated costs 
for the project were projected at $205,852, with gold prices at 
$360 per ounce and silver prices at $4.85 per ounce, revenues of 
$328,209 were expected, and an operating profit of $122,357. 

Total ore hoisted at the U.V.X. for the month was 3,669 
tons; car sampling indicated a grade of 0.293 oz/ton gold and 
1.10 oz/ton silver. Shipments to Hidalgo totalled 3,362 tons 
averaging 0.311 oz/ton gold and 1.82 oz/ton silver for a total of 
1,044.8 ounces of gold, 6,133.3 ounces of silver and revenues of 
$341,983.84. Total costs accrued for July are $261,866.49 which 
included a payment of $49,406.54 to Verde Exploration Limited. 

An overall operating profit of $80,117.35 was realized. 

U.V.X. Exploration 

Drilling continued in July and results of this drilling are 
detailed in a separate memo from John Norby/John McKenney, dated 
August 22, 1990. 

Expenditures during July, estimated at $55,000, were 
$33,138.14 for drilling, assays and support geologist. The 
invoice for bit charges during the month has not been received as 
of this date. 

Vulture: 

No production had been estimated for July from the Vulture, 
however, during the detoxification of the heap, we have recovered 
a few ounces of gold and silver. The dore bars are awaiting 
shipment to GD Resources for final processing. These bars will be 
taken to Reno in September en route to the Gold Tech conference 
scheduled September 10 through 12. 

Expenses during July at Vulture were $11,417.43. Revenues 
are expected to be in the $4,000 to $5,000 range for the month. 

Korn Kob 

Projected expenditures at Korn Kob in June were estimated at 
$62,500 which was to include computer studies, the staking of 

1 



• 
additional claims, continuing environmental studies and 
metallurgical test work. Also included was the pre-feasibility 
study prepared by Roberts & Schaefer, at a cost of $31,950. 

Actual expenditures accrued are $76,857.74. The overall 
capital costs estimated for the project by Roberts & Schaefer and 
the mining costs estimated by Derry, Michener, Booth & Wahl were 
considered disproportionately high. The study was sent in August 
to Brown & Root U.S.A. Inc. for audit. This audit is expected to 
cost approximately $5,000. 

Other and Miscellaneous 

Actual expenditures accrued for July are $504,870.45. 

August Projections 

u.v.x.: Considering production statistics to date, the April 
forecast of 3,036 ton~ of 0.46 oz/ton gold and 1.23 oz/ton silver 
has been revised to 3,036 tons of 0.34 oz/ton gold and 1.23 
oz/ton silver. This more accurately reflects car sampling to 
date. Based on $395 gold and $4.85 silver, revenues are 
estimated at $358,824.76; associated costs at $212,520; profits 
at $146,305. 

Vulture: No production had been estimated for August from the 
Vulture. Expenses are estimated at $12,000. 

Korn Kob: No major activities have been planned for the Korn Kob 
project except for (1) the mapping of the North Pit area and 
(2) the continuing water studies which are part of the on-going 
environmental work of Dames & Moore. 

Total estimated expenditures for August are projected at 
$416,520. As of August 24, $114,921.30 has been expensed. Of 
the $358,825 in revenues expected from Phelps Dodge, $146,365 has 
been received. 
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