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. Ore Tons Average Waste/Ore N-S Section Total Grade Waste Tons Ratio 20350 0 0.000 21500 21500.0 20400 2354 0.060 13510 5.7 20450 3865 0.040 14500 3.8 20500 4615 0.046 17990 3.9 20550 5179 0.041 22365 4.3 20600 6146 0.068 14729 2.4 20650 13590 0.065 13104 1.0 20700 4117 0.125 15619 3.8 

20750 12073 0.092 20396 1.7 20800 20776 0.045 36440 1.8 20850 24573 0.059 46167 1.9 20900 10396 0.089 80417 7.7 20950 0 0.000 80833 80833.3 21000 4604 0.037 69354 15.1 21050 37917 0.058 41625 1.1 21100 13210 0.044 65125 4.9 21150 16077 0.047 68233 4.2 21200 55896 0.064 53375 1.0 21250 38625 0.050 50365 1.3 21300 21813 0.050 78906 3.6 21350 0 0.000 82100 82099.6 21400 25000 0.060 80313 3.2 21450 30104 0.067 88260 2.9 21500 38045 0.067 78882 2.1 21550 38810 0.093 69502 1.8 21600 24696 0.064 58127 2.4 
~otals 452480 0.063 1281735 2.83 

Recovery 70% 19986 ounces Au 

OoZ $' C~+/I 
10' ml'vtlir1 c..",,1-~ 
~Oo PI'/ 5 /'Y(l.. 



.. 
'" 

~. _\ c...' 

, ' . . . 
" I "l. 

Vulture C~re for 

From To Interval 
(ft) 

Sample of 
Qpi 

Sample pf 
hanging ' 
wall 

M-l 
M- l 
M-l 
M-l 
M-l : 

M-2 ' 
M-2 
M-2 
M-2 
M-/ 

Sample of 11-/ 
footwall M-l 

M-l 
M-3 
H-3 

43 
48 
52 
75 
80 

11 
27 
40 
50 

.3, 

tJ5' 
61 
84 
24 

/4 

46 
. 50 
54 
80 
84 

16 
32 
45 
54 

43 

TD 
62 
85 
27 

/9 

)8/110) - • 
Jytd~ Tlm .. ,r"w- 0"- ~ 
f~{ C£ tf, ~ rJpt.: Il ,-

g/I"7(L!" ~ a~.... /A'(-

;ff>7 f/rlk,> -, 

3 
2 
2 
5 
4 

S 
5 
5 
4 
'-I-

s-
1 
1 
3 

~t 

Assay 
oz/t 

.J 

;~ , \ 

'. 

0.073 
o ~, O '28 ,.\, 
0.9$.3.'-
0.042 , 
0.050 

0,00' 

,." I . 
2.190 ~ d'4 
o. Dis .. ~ 
0.026 J 
0.08 .0 I 
o .Dt/1 i 

() .013 
.0.096 
0.099 
0.030 

0.01'1 
, .... . .\ 

-'. , ... ~'" .. 

" .~:f 

)' 

.-
',' . 

, ~ 

, 
~ 

,: 
'. 

.2 tt O 

~ 

.071 

.03' 
,0 30 

() '- 7 
'. 02..1 

:tt= 
.o ~8 U,J J 
.bSO 3.3 
.(Jlb 33 
. 6 13 33 

.OlZ 



TO: 

FROM: 

DATE: 

SUBJECT: 

M E M 0 

Ben F. Dickerson, III, and Carole A. O'Brien 

Don White 

March 14, 1986 

Hunt, Ware & Proffett work SW of Vulture Mine 

DMEA LTD. 

MAR 1 '; 

RECEIVED 

In the course of my reconnaissance of outlying areas of the Vulture pro
perty this week, I came across a drill rig in the NW corner of section 11. 
There I met John Proffett of Hunt, Ware, and Proffett, exploration consul
tants. His address is: 

John M. Proffett 
PROFFETT EXPLORATION, INC. 
P.O. Box 111253 
Anchorage, Alaska 99511 
(907-345-5480) 

With him was Bill Mounts of Tucson, a consultant whe a:ppa"rently specializes 
in drilling matters and is retained by Proffett to ascertain that drilling 
goes smoothly. 

The truck-mounted rig they had was owned and opera,ted by Universal, of 
Yarnell. It is principally a water-well rotary rig Qut 'the crew has some 
exploration drilling experience, they use a down-the'::h6le-hammer, and have 
a cyclone separator and sample splitter. They contracted at $5./foot and 
are performing well according to John. 

Driving on thru sections 11 and 2, I was able to ascertain that their 
drilling comprised at least 20 or 30 new holes on about 100-foot centers 
as shown on the attached map. John was washing rock chips for lithologic 
samples and they were collecting about 2-pound samples for analytical work. 

I had dinner with John in Wickenburg and he was fairly open regarding 
the nature of his work around the Vulture. He is now here for his third 
year, spending 1-3 weeks each year. They have taken one week to complete 
the current drilling. These holes, and those drilled last year in the E 
half of section 2, are all stratigraphic holes to learn what the Precambrian 
bedrock lithologies are. They also fulfill work committments for the section 
2 prospecting permit and sections 3 and 11 federal claims. 

Holes are drilled on about 100-foot centers with later fill-in holes on 
the 50-foot intermediates where justified by interesting rock types or geo
chemical findings. Holes are vertical and penetrate about 30 to 50 feet of 
overburden in the E half section 2, 0 to 30 feet in theNW quarter of section 
2 and, 30 to 80 feet in the SW quarter of section 2 and into section 11. 
The overburden is desert alluvium, varying from unconsolidated sands to well
cemented gravel caliche. 

Precambrian bedrock is variously hornblende amphibolite and muscovite 
schist. White bull quartz is ubiquitous and magnetite is common in the 
more siliceous and/or amphibolitic units. The drillhole spacing and depths 
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Ben F. Dickerson, III, Carole A. O'Brien 
March 14, 1986 
Hunt, Ware, Proffett-SW Vulture Mine 

(usually 100 to 200 foot depths, all drilled vertical) are such that each 
fence gives a complete stratigraphic section of the bedrock which dips 40 0 -60 0 

NNW. 

I querried John about their use of geophysics. He says only VLF and 
magnetics have been tried and made no reference to any old work by Anaconda 
or others. Their own use of VLF was not useful he said. That concurs with 
my own finding reported previously (memo on VLF in section 2, March 4, 1986). 
John says magnetics are quite good at seeing through the alluvium and mapping 
stratigraphy of the Precambrian what with all its magnetic variability. 
This too concurs with what we have found in the Vulture area and in our own 
magnetic traverse of section 2 (memo of February 3, 1986). 

There was no hint by John of any further work intended for this year. 
It is apparent only that they intend to keep their prospecting permit and 
lode claims active. John expects to be in Arizona another week or so to 
attend the AGS symposium in Tucson, possibly the trip to the UVX, and may 
be back for the GSA meeting in Flagstaff in late April. 

I shared nothing of our thoughts on the genesis of the Vulture mineraliz
ation nor on our plans for aeromagnetic work. 

cc: Chuck Elliot 
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TO: Carole A. O'Brien, Joe Fernandez 
DJ \::A L' j U. 

FROM: Don White 
F E3 1 ,) lS~ 7 

DATE: February 18, 1987 
RECEIVED 

SUBJECT: Water observations at Vulture Mine 

For the record I offer the following observations related 
to water in and about the Vulture Mine: 

1) Underground water levels - I have been down the west incline 
to water level twice (Dec. 29, 1986 and Feb. 11, 1987). Both 
times the water level was the same at about 1710' elevation. 
That is about 100 feet down the incline from the sill of 
the 600-level (elev. about 1750') the deepest accessible 
level. 

The water in the incline is very clear and odorless. It does 
accumulate a crust of perhaps 1 nw thickness which is white 
to translucent, forms over the entire water surface, sinks 
when broken in pieces, and effervesces with HCI. I believe 
it is calcium carbonate. 

My guess is that water level normally fluctuates in the 1700' 
to 1720' elevation range. This is backed up by old notes 
underground from 1933 through 1966 (in carbide smoke, paint, 
and magic mark er) regarding water levels. There is clear 
evidence, however, that water has, on occassion, flooded the 
600-level and even the 550-level. The 600-level (sill elev. 
1750') has a prominent water line near its back and flakes 
of carbonate crust allover the ribs. Silt, rotting of wood, 
corrosion of iron and other evidence corroborate the flooding 
of the 600-level. The 550-level (sill elev. 1783') exhibits 
no carbonate crusts and not much silt but water lines are 
evident on the ribs. 

2) The sources of D.G. water are probably several. The flooding 
levels as high as the 550-level of the mine result from 
collection of runoff in the pits 1 and 2 areas and other 
caved stopes. Runoff there goes straight down dip into 
stopes that are caved for human purposes but quite open to 
water passage. Caved chutes on the 150-level display plumes 
of mud from surficial runoff conveyed through the upper stopes. 
The floor of the west incline is eroded in places by scour 
action of water running down the incline. 

3) Rock chemistry impact on water quality, even in the event of 
future pit flooding and ground water recharge, should be 
insignificant. The Proterozoic wall rock and Laramide (?) 
sill rock are both quite non-reactive. Furthermore, both rock 
types are widely exposed in the watershed of Mill Wash. 



Carole A. O'Brien, Joe Fernandez 
Feb. 18, 1987 
Page Two 
Water observation ... Vulture Mine 

The sulfide content is the only likely natural polluter. It 
rarely exceeds 1% unoxidized sulfides and that is mainly in 
the auriferous zones which we shall not be leaving in the pit. 
The sulfide content of other Proterozoic rocks at the surface, 
such as the Red Cloud mine area, upstream, is considerably 
higher. 

4) Bedrock permeability has been mentioned by Joe now that geo
technical studies are underway. I might point out that detailed 
study- of the permeability of undisturbed bedrock is rather 
academic, given that water moves almost exclusively through 
faults in that bedrock. In other words, bedrock structure 
rather than lithology controls water flow. 

The most significant structures to bedrock hydrology are the 
post-Laramide (?) normal faults. They are the high-angle 
NNW-trending faults of which the Talmadge, Astor, Schoolhouse, 
East and other faults are members. Smaller unnamed normal 
faults of the same family cut between pits 1 and 2, 2 and 4, 
and across the Laramide (?) quartz monzonite (qpi) stock. 

5) Storm runoff for two years has not been sufficient to cover 
all evidence of late 1984 drilling in Mill Wash (H-18 thru 21). 
There has been some transient water flow there to shift some 
sand but not enough to fill the caved collar of H-19 in 
particular, even though that collar is right down in the bottom 
of the broad sandy wash. 

Any attempt to capture storm runoff for water sampling will 
require very quick action. Flow usually lasts only an hour 
or so at most. If samples are desired, John Osborne ought 
to be equipped with bottles already prepared with the proper 
reagents to stabilize the constitutents of interest. 

6) Water wells in the area are very few. The well now in use 
at the Vulture is one. Another well head is capped just NE 
of the large water tank, SW of our presently operating well. 
That too is an old well, recorded on 1930 maps. The only 
other one in the proximity is the Jones Well (SE SW Sec 35, 
T6N R6W). Jones Well is private, I believe, owned and operated 
for livestock and domestic use by Bill and Nancy Shiew and 
their family who live at the well site. Jones Well is about 
1~ mile WSW of Vulture Mine, on the opposite side of the 
quartz monzonite stock. 

There is now a considerable resident population in sections 
7, 8, 9, 10 and further eastward in T5N R5W, in excess of 1~ 
miles SE of Vulture Mine. To my knowledge, however, none of 
them have wells; all depend upon hauled water from Wickenburg. 



Carole A. O'Brien, Joe Fernandez 
Feb. 18, 1987 
Page Three 
Water observation ... Vulture Mine 

7) Monitor wells or piezometers that might be needed around 
the leach pad area could be put in while stevens and Harris' 
rig is on site in March. One would need to have sites 
selected and accessible and depths in nind with respect to 
stratigraphy at least (e.g., in alluvium, to bedrock interface, 
into bedrock to predetermined elevation, to water level, below 
water level). Slotted casing sufficient to reach bedrock 
would be necessary to keep the holes from caving. 

DW:sk 
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Vulture Drilling 1984 

Hole No. Incl 'n Froll To Interval Grade T. Width 

H-12 vert. 110 120 10 0.938 6.4 
H-15 vert. 40 65 25 0.046 16.1 

90 100 10 0.092 6.4 
H-16 incl. 30 68 38 0.046 35.7 

80 100 20 0.078 la.B 
H-17 incl. 5 15 10 0.046 9.4 
H-18 incl. 20 45 25 0.054 23.5 
H-19 incl. 60 100 40 0.061 37.6 
H-20 incI. 20 40 20 0.048 18.8 

110 125 15 0.057 14.1 
H-21 incI. 20 35 15 0.035 14.1 
H-22 incl. 5 30 25 0.08 23.S 

SO 65 15 0.038 14.1 
H-24 vert. 125 150 25 0.092 16.1 
H-25 incl. 105 140 35 0.043 32.9 
H-26 incI. 35 45 10 0.039 9.4 

95 115 20 0.055 18.8 
H-27 vert. 60 85 25 0.045 16.1 
H-32 incl. 65 90 25 0.074 23.5 
H-35 incl. 40 50 10 0.07 9.4 
H-3 vert. 65 80 15 0.06 9.6 
H-5 vert. 75 90 15 0.058 9.6 

105 120 15 0.092 9.6 
H-6 vert. 35 50 15 0.04 9.6 
H-I0 vert. 30 45 15 0.125 9.6 
H-!4 vert. 0 15 15 0.05 9.6 

35 SO 15 0.045 9.6 
84-2 incl. 30 SO 20 0.06 IB.8 
84-3 incI. 80 90 10 0.053 9.4 
84-4 incl. 115 140 25 0.055 23.5 
84-7 incl. 55 65 10 0.055 9.4 

105 130 25 0.042 23.5 
84-9 incl. 10 25 15 0.048 14.1 

85 105 20 0.855 18.8 
84-10 iilCI. 0 35 35 0.031 32.9 
8H2 incl. 110 120 10 0.055 9.4 
84-13 incI. as 110 25 0.383 23.5 
84-14 incI. 130 140 10 0.058 9.4 
84-15 incl. 125 140 15 0.155 14.1 
84-17 incl. 15 30 15 0.067 14.1 

0.0562 16.32 
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MEMORANDUM 19 March 1987 

Budge xc: Don White 

MAR 2 Li lStll 

RECEIVED 
A program of angle and vertical reverse circulation drilling 
was completed at the Vulture mine during the period 2-26-87 to 
3-07-87. Performance of the contractor, Harris Drilling and 
Associates, was excellent; the total footage, 4525 feet in 21 
holes, was completed in 78~ hours, or nearly 60 feet per hour 
including moves between holes. Harris' drillers showed their 
usual fine cooperation in sampling, and sample recovery was 
excellent. 

Four areas were drilled: 

A. VS 1-10, on the ground magnetic grid laid out largely in 
Sec. 1, T5N, R6W, ~ to 1~ miles south of the Vulture pits. 
The target was postulated apophyses or sills of quartz por
phyry extending eastward into the north-dipping Precam
brian stratigraphy from the "Kqpi" pluton just west of the 
Vulture. A sill of "qpi" at the old Vulture workings con
tains the best gold grades and also controls mineralization 
in the enclosing quartz-sericite-chlorite schist. A linear 
magnetic low occurs parallel with and 600-700 feet north 
of the Vulture deposit outcrop, and three similar lows were 
interpreted from airborne and ground magnetic surveys to 
the south. Previous drilling had shown bedrock in this area 
less than 75 feet deep. 

Nine holes were laid out to test magnetic targets A, B, and 
C, with _60 0 angle holes which would cut the down-dip ex
tensions of the features to which the lows were attributed, 
analogous to the known geology at the Vulture. A tenth hole 
(VS 9) was added during the program, to test geologically 
anomalous rocks updip from hole VS 6. Drilling in the VS 
area totalled 2850 feet. 

None of the VS holes cut more than a few very thin (-1 ft.) 
qpi bodies, and no strong silica flooding or obvious hydro
thermal mineralization like that at Vulture was seen. Al
luvium varied from 30 to 65 feet thick, and the rocks below 
are Precambrian quartz-sericite (+ chlorite) schist which 
grades to non-foliated amphibolite or quartz-chlorite horn
fels. VS 6, at 400S on Magnetic Target "A", encountered the 
most mineralized appearing rock, at about 300 feet; silici
fication and sugary quartz veinlets with a little pyrite and 
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Vulture drill program, 3-19-87 p. 2 

crpsscutting fine limonite veinlets, and strong hematite
jarosite stain. The rock, hard hornfels, was barren by 340 
feet, and the hole was stopped. An extra hole, VS 9, was 
drilled 300 feet south of VS 6, but aside from several 
zones which contain hematitic clay seams (most of which 
washes away in the samples saved for detailed logging), no 
mineralization was seen. No notably magnetic rock was seen 
in any of the VS holes. 

No consistent hard caliche layers were evident in any of 
the alluvium cut by the VS holes. 

Some gold assays have been reported, but the best values in 
VS 3, 4, and 5 are 0.005 oz/T, and grades in that range do 
not apparently correlate with anything logged in the washed 
cuttings during drilling. Logs of the VS holes are attached 
to this memo. 

B. H 5g-63, Vulture pit area. H 59 (150') and H 60 (160') are 
-60 S angle holes drilled just north of Pit #1, and H 61, 
62, and 63 are 120 foot vertical holes within the pit. ! 
These holes are designed to test and expand if possible the 
east limit of the proposed new pit. 

Dom White will log and document these holes. Assays are 
disappointing, with only two +0.100 oz/T samples. One in
terval in H 59, 65-70 ft., ran 0.157 oz/T, in quartz rubble, 
probably in the bottom of a stope or drift, as the drill hit 
a void from 55 to 67 ft. In H 60, the 120-125 foot interval 
ran 0.124 oz/T, in heavily ozidized chlorite schist contain
ing 75% quartz. The best gold in H 61, 62, and 63 is near 
the collar of the holes, in pit fill and rubble, and possibly 
in stope fill in H 61. 

c. c 1-3, condemnation holes in the proposed leach pad area 
west of the old cyanide mill. C 1 (TD 320) found the pluton, 
beneath (silicified?) schist and hornfels, at 300 feet. C 2 
(TD 300) hit the pluton at 288 feet, and C 3 (TD 300) bot
tomed in Precambrian rock, with possible contact metamorphism 
suggesting proximity to the intrusive contact. None of these 
holes contain economic mineralization. Logs are attached. 

D. C 4-6, condemnation holes in the proposed waste dump area, 
a mile west of the Vulture townsite. These are "peepholes" 
55 to 75 feet deep, to test depth of alluvium and identify 
sub-alluvial rock type. C 4 and 5 bottomed in plutonic rock, 
and C 6 in schist. Logs are attached. 
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Cyprus Exploration Co. E. A. 

555 So. F10we~ - 37th Floor 

Los Angeles, CA 90071 

Sample # Ag oz/ton 

77-RE - 1 .09 

2 .06 

3 .04 

4 .01 

5 .07 

6 .05 

7 .03 

8' .02 

9 ·30 

10 .0) 

11 . .01 

12 .04 

13 ·30 

14 .06 

15 .03 

16 .07 

17 .02 

18 .05 

19 .03 

20 .02 

f., r',', ,' 'r , - , 7 .: " !'f, '1 - ,: ,! 

7926 
I 

'--'----.J.....:' l:J::.JI..J· ~;:_, _~h 29, 1977 

Au oz/ton 

.009 

.021 

.017 

.007 

.008 

.005 

.011 

.008 

.680* 

.037 

.015 

.017 

.072 

.017 

.Oll 

.010 

.015 

.004 

.003 

.005 

CUSTOMER'S 
ORDER NO. 

Cu ppm 

1040 

520 

210 

90 

240 

85 

140 

280 

350 

95 

45 

45 

85 

25 

40 

40 
.. Analysis has been rechecked. 
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Sample # Ag oz/ton Au oz/ton au PEm 

77,..RE ,.. 21 .02 .003 55 
22 .02 .00) J5 
23 .02 .007 70 
24 .OJ .011 140 
25 .10 .045 480 

26 ·38 .)60* 250 
27 .)6 

28 .1J 

29 .05 

.200* )80 

l· 670 .111 

1 .080 210 
~ 

! 
, I 

30 .OJ 

31 .02 
',1-

:' .11 " J2 :fl. 

';', . 3J .12 

34 .11 .069 )40 

35 .05 .017 160 

J6 .05 .030 210 

37 .14 .018 300 

J8 .01 .008 60 

39 .06 .021 300 .. 
40 .12 .076 )20 
41 .22 

42 .OJ 

.042 260 
I I 
I .007 55 ! i 

43 .02 

44 .02 

.006 55 : ! 
II 
I , .007 45 I !' 

45 .01 
, . 

.004 30 I-
* Analyses have been rechecked. 
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Sample # 

77-RJi: - 46 

4? 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

.$9 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

?O 

Ag oz/ton 

.01 

.01 

.02 

.03 

.04 

.08 

.24 

.0) 

.03 

.05 

.10 

'. 
.12 

".:-) ' , 

.22 

.12 

.16 

.09 

.10 

.29 

.25 

.05 

.10 

.16 

.05 

.08 

.ll 

Au oz/ton 

.002 

.002 

.004 

.002 

.003 

.020 

.456 

.008 

.OO? 

.007 

.054 

.045 

.056 

.OO? 

.195 

.0)6 

.059 

.012 

.046 

.01? 

.041 

.04? 

Page 3-7926 

Cu ppm 

25 

25 

35 

25 

55 

70 

70 

60 

90 

260 

1450 

315 

280 

200 

?5 

25 

40 

?5 

120 

60 

40 

35 

" , ' 
~ , 

, t 
·. 1 
, I 



, . 
Page 4-7926 

Sample # Ag oz/ton Au oz/ton eu ppm 

77-RE - ?l .10 .023 18 
?2 .06 .015 55 
73 .03 .015 JO 
74 .08 .023 ( 

25 " 
75 .29 .026 95 
76 .07 .033 85 
77 .12 .048 35 
78 2.10 . 020 30 
79 .04- .003 40 
80 .05 .002 30 
81 .06 < .001 
82 .07 .020 -

83 .04 .009 
84 .03 .005 
85 .07 .007 95 
86 .04 .004 65 . 
87 .04 .004 18 ' i 
88 .04 .003 

i 
35 

89 .02 .002 
90 .03 .001 

I-75 .. I 
I 

65 I 
I 

91 .05 .002 
92 .05 .001 

I' 85 ., : 
130 

93 .07 .003 
94 .03 .004 

I 
45 I: 
45 I ,. 

95 .03 .008 65 

;;a L IIt!II!!!j!iII3! z , JIR!9'f!!j 



.. ,_Me ;~ Page 5-'7926 

Sample # Ag oz/ton Au oz/ton Cu ppm 

77-RE - 96 .04 .015 70 
97, .06 .014 110 
98 .06 .014 90 'i 

99 .11 .0)6 270 
100 .08 .010 110 

; 101 .03 .010 110 ' " 

102 .40 .0)8 580 
'. : 103 .19 .026 610 

104 .64 .080 880 J,; 
105 .11 .057 500 

, ' 106 .16 ,:;:, :''','': ',:' :':~;f'~;'.~' 1'",:: lf~;'):':' ',:' ~ , • 069 '~~f ~",,,) :_. " ~ . ,,,, ',., .. ' '; >{:,;;f..11*" _. , -~. t~.?~t , . 'I •• \ , ... "'4!":'· t: ' . I ~~ " .. -I- ' f'\ ' ~ .. ~ 
.:j· ri"-'l .... ~\.. .., .;.,c .. ~ •. \h':'I..r1'4".4t .t ..... ,1s.:v;r;;J~ ... "' .. , 
f ~.~~! ; ~ ~~ .. :, t;,~,~ .. ~ ~~. i<.-.t: ' ,S'I~ •. \~ . -;i,,,~~ t.S' ~".' . 107 .05 069 .. '" ;~'. <. ' . ~' i)O ::l \' '~ I\ '~;t.:.~·~:~'~s~'r (, . ~ 

• .~., i,r " ~~:'·~Ii.lj~' )~\I " J I · ' '"" .' r' 'J'~ ;~". ~~:'"::'j~;li;(l " I 
j ",~. ~ J,. . I ':'f ' f.t.t'!.'r,';,J~lf ' l"t:t.r .,!" . . 

• I , • "~""::-"''''''' 
108 .05 023 . 55 ~ ", ' :'-1'~ , .• ' ., , ',. ' 

• T' ~.: ' :'. " ......... " 

109 .05 .029 85 
I.", , , 

•• 1 

' " 
110 .06 .045 110 

J 111 .08 .015 40 
112 .10 .072 75 
113 .05 .026 40 

.,'!. 

160 .. . ':. 

114 .05 .014 
115 .07 .021 100 

~. , 116 .02 .007 50 
117 .02 .020 60 
118 .02 .007 55 
119 .05 .006 410 
120 .03 .018 470 

Ii a:zt 



.. _.'M"~i~ 
Sample # Ag oz/ton 

77-RE - 121 .01 

122 .01 

123 .01 

124 .01 

125 .0) 

126 .07 

127 .05 

128 .06 

129 .06 

130 .05 

r .. 131 .06 

1)2 . • 06 , : 
,I 

13) .O? 

1:34 .19 

135 .06 

136 .0) 

1)? .28 

1)8 .07 

139 .06 

140 .04 

141 .04 

142 .21 

143 .04 

144 .05 

145 .05 

Au oz/ton 

.026 

.009 

.018 

.018 

.004 

.006 

.012 

.009 

.009 

.051 

.036 

.0)5 

.107 

.OO? 

.014 

.0)9 

.050 

.01? 

.01? 

.020 

.026 

eu ppm 

85 

100 

80 

150 

200 

420 

)40 

90 

160 

330 

190 

120 

200 

100 

65 

?5 

160 

115 

200 

160 

85 

Page 6-7926 
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... . .. ... 
.. : '~ 

'1 •• "" 

" 

:! , . 
" I 

, . I 

. ,\ 

.. , .. , 
I 
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... · r; ; I '" '('f ., 
Page 7-7926 Mf i~ .l 

)' .... 

~'., ::>; 

" 

Sam:e1e # Ag oz/ton Au ozLton eu :e:em 

\ 
, 

77-RE - 146 .07 .054- 95 
147 .04 .051 90 
148 .03 .004 35 
149. .05 .026 200 if', 

150 .D4 .014 190 
151 .02 .004 105 
152 .03 .005 85 I 

I 1.53 • 02 .014 40 . I ~ ~. . 
" . I 1.54 60 I .; :. ,~~ ' ; .03 .011 

• I I 

155 .05 .011 :,j 

)i 156 .03 .004 " .:tr·f . . ' ;.,.:.,. ; . 
'.~" :"/ ~ 

157 .02 .004 
. ' -\0', 

. ; '" ~ 

158 .02 .OO? .' . 

159 .05 .020 50 
160 .05 .014 85 

(. 161 .01 .005 40 
162 .02 .004 40 
16) .02 .010 30 

... 1 164 .05 .004 25 
165 .06 .029 35 

1 , 
I •• .I! 166 .05 • 045 40 II . 

I 167 .08 .041 70 
168 .07 .020 160 
169 .16 .042 95 
170 .11 .023 100 

171 .07 .046 65 



.... Me iI~ 
Sample (I Ag oz/ton 

77-RE - 172 .05 

173 .03 

174 .04-

175 .03 

176 .04 

177 .05 

178 .05 

179 .05 

180 .10 

181 .05 

182 .10 

183 .22 1 
'r 

184 .15 

i85 .13 

186 " 
.03 

187 .07 

188 .14 

189 .12 

190 .05 

191 .06 

192 • 04-

193 .01 

194 .02 

195 .03 

196 .05 
197 .04 

Au oz/ton 

.020 

.004 

.011 

.007 

.016 

.007 

.0)2 

.0.54 

.0)0 

.015 

.029 ' I 

~ ' .. 
..... . ·:· t~ 

·300 
. ,: ,~-.... . 1 _~.' 

. ,-
Ii 

.:', 

.060 

.086 

.020 

.090 

.110 

.105 

.0.54 

.020 

.008 

.003 

.003 

.004 

.020 

.002 

Cu ppm 

170 

60 

85 

65 

45 

45 

70 

55 

50 

' 60 

30 

90 

180 

560 

J40 

60 

45 

40 

40 

3D 

55 

55 

Page 8-7926 

c' , . 
" 

~.~ ~ : 
, :L~: . ',~ ' , 
• + • • 

I , ,,, 

i 
! 

i 

i 



Page 9-7926 

. . Sample # 
Ag Oz/ton Au OZ/ton Cu ppm 

. " .~.I, ' . 

.. 77-RE - 198 • 06 .002 45 
199 .06 .00) 14 

I· 200 .04 .007 35 
201 .05 .052 20 
202 .05 .060 70 .. 

• 10;.~ .06 
", 

203 
.090 280 

204 .05 .0)6 380 
205 .12 .044 50 
206 .05 .009 JO 
207 .03 .011 
208 .04 .011 ',;. 
209 .'. .04 .057 ',. 
210 .18 ·390 
211 .04- .005 40 

' .... I . 
"t,i, ' 

212 .04- .012 65 
21) .03 .004 45 
214 .11 .255 160 
215 .04 .033 130 
216 .01 .005 50 

~ . ..~ 

I ~.'i . ~ , 

217 .04 .093 80 , I '.. ; I ~ . .. 

;. 
: ' ... '" ( 

218 
.004 !, I 

.03 
50 

219 .02 .007 70 
. ' . 220 .09 • 061 25 

; 

221 .0) .005 50 
" 222 .02 .077 12 

.8.~.~~.(~) 1 



.. " . - --.". 

" I 
I 

" - ---.leAL & MINERALOGICAL SERVICES' 445 WEST 2700 SOUTH • SALT LAK~ , CITY, UTAH 84115 • (801) 485-0711 
.L YTICAL REPORT FOR: 

prus Exploration Co. 

S So. Flower -'37th Floor 

s Angeles, CA 90071 

rlp1e # 

·RE - 223 

~224, 

225 
y 
/ 

226 

227 

228 

229 

2)0 

2)1 

2)2 

2)) 

2)4-

2)5 

2)6 

237 

2,38 

239 

240 

241 

242 

= 7 

Ag oz/ton 

.14 

.07 

.07 

.04 

.04 

.06 

.06 

.03 

. 05 

.05 

.06 

.06 

.04 

.06 

.04 

.03 

.07 

.04 

.0) 

.03 

Hardy Schmidt 

Au oz/ton 

.138 

.096 

·315 

.041 

.008 

.07) 

.120 

.004 

.012 

• 010 

.048 

.015 

.02) 

.029 

. 009 

.007 

• 069 

.001 

.00] 

< .001 

i 
r'- -- '" -'- . 

" :."' " , ; .. "':~--, • • • . ... _. • ~ I ; ·1 ·:---~--_._ . 
, . .. - I i 

OUR " . i'~ 1- -- . No 
.': NUMBER : i ~---- 77"t-2 

• I 

CUSTOMER'S 
ORDER NO, 

eu ppm 

25 

20 

20 

2.5 

25 

30 

30 

60 

40 

.50 

65 

50 

50 

55 

19 

20 

20 

• 

Pb ppm 

430 

410 

140 

180 

60 

)5 

)0 

180 

120 

410 

450 

190 

160 

2)5' 

JO 

20 

20 

Zn "ppm 

67.5 

17.5 

220 

190 

120 

150 

190 

220 

600 

77.5 

950 

440 

2.50 

400 

105 

60 

95 

, , \ ' 

i; 
! t 

, 
f 
r 

: :~j;i ; . 
, , 

:.i.l 
"' ~ , 
.; ~ 

.. . ., .:' . . . 



Sample # ' 

77-RE - 243 

244 

245' 

246 

247. 

248 

249 

250 

251 

252 

253 

2,54 

255 

256 

257 

258 

,259 

260 

261 

262 

26) 

264 

265 

266 

267 

&5 oz/ton 

.05 

.05 

.04 

.04 

.05 

.05 

.06 

.05 

.13 

.14 

.16 

.06 

.10 

.1) 

.04 

.06 

.08 

.04 

.04 

.06 

.0) 

.06 

.ll 

.05 

.07 

Au oz/ton 

< .001 

. 001 

< .001 

.llO 

.001 

.001 

< .001 

.004 

.056 

.017 

.018 

.051 

< .001 

.022 

•043 

.042 

.0)3 

.004 

.047 

20 

25 

25 

25 

JO 

30 

JO 

40 

460 

500 

160 

520 

140 

50 

45 

90 

75 

55 

75 

55 

90 

* All analyses over 1000 ppo have been assayed. 

~ .... --..... .--~~~ 
1t' ' ,. z;:; ==::::t.+-

Ph ppm 

20 

'15 

25 

15 

25 

20 

175 

40 

1200 

575 

- 170 

1600 

1000 

)15, 

125 

800 

310 

325 

:330 

125 

340 

Zn ppm 

100 

130 

110 

140 

160 

190 

480 

190 

1250* 

2700 

225 

3500 

1280 

350 

250 

)40 

650 

400 

420 

2)0 

425 

550 

.. i 
I 



Sample # 
Ag oz/ton Au oz/ton Cu ppm lb ppIn Zn ppm 

77-RE - 268 
.05 .02) 100 325 575 269 .07 .011 200 1000 460 270 .11 .004 160 425 310 j 

I 
I 

271 
.08 < .001 80 240 ;60 ./ 

650 270 ( 

272 .08 .057 75 
• I 

I 

27J .04 .008 35 210 310 ,! 
I j 

274 .05 .004 150 1000 550 ; ! . . 
I : 

275 .04 .020 30 100 40 ! i . , 
I 

276 
.05 .02) 200 100 255 277 .04 .00) 70 100 2)0 - 278 .04 .004 ' ;" ·'~~ii .•. ,;)~~;~j ),", .... ",' 'r!··' "'1<~$.<<{' 70 

.;.; :'i:'i, •. <: ';~"~r~'" . ...... ~:~,· .. ~ ... · ,.~ .. '\'··I\j -~.,fi."'~ '_'~ft j --, . 

"I 1,-::. .:. 50~ O " i !. . " 

279 'j ' .02 .007 ....~ " ... ) t '~,,\,,, 
' . 

v' I 
' : 280 

.09 • 016 <, 95'! (YJ.d . 850 
j 

281 .08 .008 55 100 185 
' .. <~ 

282 
.05 • 008 200 130 290 28) 
.04 .007 95 185 275 284' 
.07 .007 420 475 8)0 285 .11 .030 )80 1600 1425 

.. 
286 

.07 .007 240 600 800 287 
.15 .054 1040 1700 21~00 288 
.17 .020 450 1000 2050 289 
.13 .048 200 1500 . 525 290 .19 .096 180 3750 675 291 .09 .033 400 1250 2250 292 .22 .264- 280 1750 1100 

cIT;;? ' I 
i t rn 



I 
• I \ '\ .' "'_ "_' J "-.,l L'---

' .. 
, 

. ' 

Sanp1e # Ag oz/tcn Au oz/ton Cu tlpm Pb ppm Zn pt'n 

77-RE - 293 .07 .036 85 440 650 
294- .06 .020 140 480 975 
295 .06 .023 190 750 775 
296 .08 .029 160 6.50 750 
29(1 .06 .026 160 210 420 
298 .05 .007 60 120 225 
299 .06 .022 75 300 700 
300 .05 .012 80 915 1225 
301 .07 .014 180 850 1350 
302 .07 .026 150 650 2200 
303 .17 .045 330 . 1850 )450 

" , .~'.", ,.j.. ' ;.: ' . .. "J, .. " .... ,.,,; :;:jj 304 .10 " ;l~ ~'., . • 093 ";;:;> .,it:0~VJtlS0 !'~~:.~ ·::-::'(;T~fiioO;'jt·:,·~:; 1950 ,\~j'~;~ • I, 

• ¥ • '" ..... ..,. '\'~ ." , ~- j " ' 1"0 "" . -'. , , ~ . . ~", If ) . /. ,- t,..·· 305 06 .017 - 75 -'-- ':: - .' 1500 
t , , 

~ 

" I ~ 306 ·52 .189 55 20J 700 
307 .04- .008 85 275 680 , .... 
308 .09 •023 660 150 2300 
309 .25 .053 630 2750 2250 
310 .19 .026 310 850 2650 
311 .06 .010 170 400- 1000 
312 . • 21 .077 380 3500 725 
313 .19 .174 890 2100 650 
314 .07 .012 170 160 .5100 
315 .05 .012 85 290 550 
Jl6 .08 .020 180 1350 1800 
317 .17 .011 650 240 3800 

-----------
1 ~> 



h ••• 

·amp1e # 

7-RE J18 

J19 

.... -

.. ~ , 
. ,.:~.' " 

Ag oz/ton 

.09 

.04 

~'. r • 

Au oz/ton 

.0)9 

.005 

r··.·· 

".: ~: ••... , · ••• ·,·~:, ·l .. k 
I • ~~, ... ,~ I~ " \l/' 

Page 5-'1942 

Cu ppm Ph ppm 

190 Boo 

210 775 

'\" " '.. ' ... " 
. ";~ .. := 

"' . 
..... y ' .. 1:1 ; 

; . 

Zn ppm 

2950 

2700 ' 

"' /' : !,~! . 

i. 
\ 



ASSAY CERTIFICATE 

Sample No 01 Au Oz AO °/oCu °/oPb °/0 Zn 77-0/t?6 
E / .0/1/ 

I 

.;( .03J// 
/ 

/f' ",1.:71'7 e 7 . / 3 ,'016 / 
V a // .J::!"'1/~-r7 B4-"..6r...? J.j .0/0/ -

S- . Olt> / 
li' 

t" I C(l) / 
It 

- I v . 
7 .Olp I 

f .010 / 

1 .~3DI 

/tJ .ol/bl 

Ii O{,j/ --
/,? ,01;</ 

/3 .1:26 / 
/~ .o;;l;;j 

----- .- - .. -- --- --
15" o;z?/ 

It -O/~ / 
17 0'16/ -- -- -- -

If/ O/~ ! -----

19 t:. _0 I 
!------ .. 

~tJ < ·OJ 
--- -- - -. 

p</ f. -o/ 
---- --------, 

~,')., L. .0/ 
----- ----- ------- - ----

~.3 t. .0/ 
--

;}JI ',O/';?; 
-- -

:;~ ,0/01 
-- --

:2~ V!l/ 
.A. 7 1L...0 I 

.. 



. . 'CYPRUS ASSAY CERT (F (CATE 

Somple No 01 Au 02 AQ %Cu °/oPb °/oZn 77-C)/76 
1/ 

023 ,/;1~ I 

;;1.9 IOD I 
II 

3D . o7f)1 
. 

3/ " .0/ 

.3,< L.O/ 

33 ,OJ/OI 

.//)0/ 
. 

3~ 

3S . OIl) / 

!?h . O';<V/ 
/ 

37 . D3p ! 

3R .Olr; / 

39 .0,701 

- "10 . {)8f:, / 
II 

'II .01/:< / . __ ._._._-

1;< ~.D/ 

L/3 '.oJ 

/1-'/ [01 
.--- ----

'1~ ~o/ 

~b L.ol 

L/7 ~.ol 
.- .-

'/t C.o/ 

LI'i CDI 

:;-0 ( .0/ 

S-/ [D / 

5'"'';; I, '1fJf ) 

53 . 010 

~If ~.ol 



• . 
• f. CYPRUS ASSAY CERTIFICATE 

Somple No Oz Au Oz Ag %Cu %Pb % Zn 77-0/t?6 

'E .~~ ~.ol • 
S"? ~.o/ 

I 

c;-7 .o.:?6 / 
,/ 

s-&' .01.1 / 

50 . D.341 

/'0 .07'1/ . 
bl o3J..// 

Jr;? .011/ / v 

1( ,//;1 r :lJj()J 
V f/ 

63 . .3D4 I .~3g 

6J/ . /:11/ / 
v 

b~ 06(;,1 

it Ol/J./I 

- 67 638/ 
--

b~ .0;/£ ! --- f-._ -- ----I- -

67 . Db;;1 
----- A _ • __ - .----.-- ----,.- - - -_._. 

70 .0/& / 

71 0:<:</ 

72 .O;l~~ -.. -- .. _- - - -- -- - -- - -- ... . - --

73 . O;?;). / 

7~ tJ ;1.;(/ 

7~ ,0J/,,/1 -- --

7~ 01J/ 

77 . /~t// 
7[- L..D/ 

79 {. .o/ 
-- -- ---

~o ( .01 

8; L.oj 



, 

" cYPRUS ASSAY CERTIFICATE 

Somple No Oz Au 02 Aq 0/0 Cu 0/0 Pb %Zn 77-eJ/e!J~ 
1/ 

e .g2 . D;(Oj . 

g3 .0/0 I 

.K1 t.ol 
g:;- ~.ol 

8'6 1...0/ 

g7 ~ .o/ . 
ftf ~.ol 

8"9 ~.ol 

90 L. .01 
f----. 

9/ ~. ol 

9;; {.ol 

93 (.0/ 
- _. .- -

- 91 '- .D/ 
,j 

9S- ,o~ / 
1/ 

9IP . ();(t J 

l-f 

77 o2p/ 

91' .O;7D/ 

17 05'6 / 
v 

)00 O;{2!... ---- -_._-- - ~ --" -.- _0 _____ - -- •.. - -_.-

/0/ <.0/ 

/tJJ .o§"l)/ 
I; 

/tJ3 ,03;), 1 
---1--._--1--. 

/2)1 . Olg l 
. 1/ 

) os- ,OR:<I 

/1J6 I rfJO I 

107 ,06':< J 
v 
v -

/ot ,o.:<()/ 



"CYPRUS ASSAY CERT I F ICATE dftv'/ I ,;<,:< . 197 "7 

Somple No 02 Au Oz Aq %Cu %Pb % Zn 
77-CJ/~6 

r /!J'l ~.O/ 

h'lJ . OJ.!~ 

t'J/ . to?:? 

//J . /oD 

/13 .O,,7b 

//4 . OlD . 
//S- 030 

lit. .Ol!) 

/17 . D3D 

//tf OIl) 

/19 ,010 
--

);?P ,o:?~ 
--I--

- /;</ ,D3f) -

~.2 . 0/1:) 

/,23 fO;<~ 

/,:11/ .tJIR 

/.?~ . Ol'lJ 
-- -.- - - -

/.,?b .DI,/ -- - - --

J~7 ~.oJ 
-

1:lf . O/~ 

/,29 .07;< 

130 .03.2 

/3/ Ol,'{ 

I~':< D'if 

/33 .o'?() .--- --



... ~RUS ASSAY CERTIFICATE . 

Semple No Oz Au 0: AQ 0/0 Cu 0/0 Pb 0/0 Zn 77-00?f 
'£ /3~ /;-1 

/3~ .O&~ 

13t ,0'1'1 

/37 . ~;11-1 

/3r ~ .o) 

1~9 .o;;g 
. 

1'10 . o;z& 

I~/ 100 

/.1/,; ~.o; 
---- - ----. _ - ------

/.1/3 ,0&71/ 

/'/4 L, .o/ 

///; . 03(0 

- J¥? ./;?!) 
-- - - - -

)L/7 ,081 .. 

-

I'I~ /...0/ 

)'19 .o.:;zJ 
/50 . O/t, 

-- --

/~-/ <.01 

L5",2 t. .() I 

/53 ~ . o/ 
- - - ------ -- -- -- - ---- - .. ---- ----- - ._- -

J~-"/ C .'D/ 
---- --- -- -- -----

IS-S £, .0/ 
-

L50 c. D / 

;S-7 ( :D/ 

))'R t. .o/ 
--

155 (.0/ 
.-

/60 ~ .01 

ggc;ztLV 
ASSAY[R 



;..'l'PRUS ASSAY CERTIFICATE __ LL~~/,I:....L/---"/~/ __ 197 7 

S~mple No Oz Au 01 Ag %Cu % Pb % Zn 77-~O99 

1;,0 L -O/ 

/b/ L -O/ 

/bA t. _O/ 
~ 

)63 ~oJ 
-- ---- ---- ---

)6'/ ( .oJ 

/b) ,031:> 

lit L -ol 

)t7 , 036 _ . 

/bf ,O;Jj 

IJ7 ,Ob8 

17tl .OJ.jO 
-- --- .--.~~--

)7/ .O;;;Lj 

- )707 ,O;}'-I 

173 ~,o) 
-- -

/ ?"I t. -0/ • 

)7S- 1.,.0/ 

/7t. , Os';;' 

17? . O~t/ .-

17cf' ,o:JD 

/79 ObJj 

lIt) otJl/ 
)t/ .o~D 

//'2 ,OLl k 

)R3 :308 

Ig,/ -109_ _ .. _- --- ----- - -- ------- ----- .--~ -

)g:;- .13b ---

/Pt ,O;lD 



.-.J'PRUS 
Sample No Oz Au 

7~f /['7 .104 

IkJ' .obY 

J.r7_ ./60 

190 ,o!:' ;7. 

191 .O3() 

)?;( .o/J/ 

/93 . 0/0 

/91/ L..o/ 

/9s I.. -DJ 

/9~ . 0/1/ 

/P7 .i. .ol 

J7Jl . 010 

- /99 .0/0 

~()tJ £.. . 0 I 

;::<0i. .166 

~ "':< . 086 
::<03 III/~ 

~~1 .DbO 

~O(" .03cf 

,?O~ . 012 

.207 L -Dj 

::<[)P L.o) 

,,? 1)9 . /()O 

iXltJ - ~! 
..:?II c. 0) 

c;l/;{ . 0/6' 

::</3 . 01.2 

ASSAY CERTIFICATE 

02 AQ % Cu % P b O/oZn 

--

- -- - - -

.---r-- ---

--

---

-

-----

.- ----- - '- ----- -.-----

.-
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CYPRUS ASSAY CERTIFICATE . 
{2£nr:R-r~ 

Somple No • 01 Au OC:: I} v oz: /I", % Zn 77-o//b 

77 .~£ ,,7':;3 -;;;0;< 

e:?:l4 ./9;( 

t:R:l~ .3/'/ .33b .3DJ./ 
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ACCESS: 

The underground workings of the Vukure Mine are reached 

through the East and West Incline Shafts. In the West Incline, 

the 150, 200, 350, 450, 550 and 600-foot levels are, for the 

most part, accessible through horizontal drifts normal to the 

shaft. The static groundwater level is 638' down the incline 

(330-foot vertical or 1,638-foot elevation). 

1 



PAST MINING PRACTICES: 

As viewed from the working levels, development was conducted 

by drifting along mineralized structures with occasional crosscutting 

to intersect projections of known production trends. In some 

instances, e.g. the 350 level-west, laterals were driven in waste to 

by-pass previously worked areas where extensive mining created heavy 

ground conditions. Stoping was executed up-dip (35°-45°) off of the 

drifts allowing the broten material to gravity flow or be slushed to 

draw pockets or fall directly onto the track-haulage levels. The 

higher grade blocks were stoped between levels often breaking 

through to succeeding haulageways. Many of the stopes are inac

cessible as gob fences were installed along the up-dip ribs and 

sub-marginal grade muck was backfilled into the open stopes from 

upper levels. Some under-hand stoping was observed in areas where 

sub-level drifting had not been developed 

2 



STRATIGRAPHY AND ALTERATION 

The lithological events of the underground stratigraphy 

consists of a repetitious sequence of green mudstones, sericitic 

phyllites, greenish-gray argillites , blue-gray quartzites, horn-

blende schists, chloritic phyllites and amphibolite sills, all of 

Precambrian age. The mudstones display low-temperature, dissemi-

nated pyrite throughout their respective cycles and, for the most 

part, contain interbedded, thinly laminated argillacous units. 

Over a distance of several tens of feet this particular episode 

will grade from a dense mudstone to a friable siltstone into the 

thinly laminated argillite and then repeat the progression. The 

blue-gray quartzite beds are highly siliceous, dense, medium 

grained units of varying thickness (2'-12'). The chloritic and 

sericitic phyllites contain varying degre es of interbedded, sili-

ceous siltstones. As observed in the north crosscut on the 450-

level the phyllitic rocks occur in a cyclical nature along with 

hornblende schists. The schists often contain interbedded calc
c 

silicate features measured in inches. 

The entire stratigraphic column is suggestive of a shall9w-

water, relatively calm, deltaic environment. Most of the detailed 

sedimentological features have been masked or obliterated by 

subsequent metamorphic and diagenetic events. All bedding strikes 

from N83W to N66W and dips from 35
0 

to 47° NE. 

The only intrusive rocks observed are dikes of quartz porphyry 

in the 3S0-level (west) drift and in the face of the 4S0-1evel (west) 

drift . These dikes are most likely an apophysis related to the 

similar rock-type intrusive mass to the west. 3 



Alteration features are mainly confined to the rocks in 

proximity to mineralized zones and are mostly, excepting the clays, 

oxidation products of primary sulfides, i.e. limonite after pyrite; 

copper oxides from chalcopyrite; zinc and lead carbonates and 

oxides. Hematitic alteration was observed in every rock type, along 

bedding planes, fractures, faults and jointing planes. The pervasive 

nature of this element is reminiscent of a hot spring setting and 

possibly is primary in nature. This possibility is suggested based 

on observance of hematite occurrences in un-oxidized rocks believed 

to have been extracted from lower (below the 600'-level) working levels. 
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STRUCTURE 

Structural features of major consequences are: 

1. A northwest trending normal fault of unknown 

displacement (possibly 100'-200' vertical) 

dipping 70°_80° N. E. - Talmadge Fault. 

2. A series of subparallel shear zones - sympathetic 

to the Talmadge Fault in both the footwall and 

hangingwall. These features have lesser normal 

displacements measured in tens of feet and simi-

3. A series of relatively shallow southwest dipping 

o 0 

(10 -45 ) NW to WNW trending faults with 10 to 60-

foot displacements. 

4. • t:> 0 
East-west to NW striking, h~gh-ang1e faults (75 -90 

north dipping) with from 5 to 20 foot displacements. 

5. Bedding-slip. 

These dislocations are in order of magnitude of off-sets 

relative to the mineralized deposits. 

Striations observed along the Talmadge Fault trace on the 

SSO-level suggest some strike-slip movement with the hangingwall 

moving easterly relative to the footwall. Although the stopes and 

drifts are caved in the proximity of this major structure most of 

the sympathetic shearing appears to be "horsetailing" and ultimately 

converge and again diverge from the master trend. 
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Although fault intersections are intimately associated with 

the stoping blocks and thus inaccessible for observation, fracture 

cleavage and attendant shearing indicate the shallow south-southwest 

dipping faults to be the oldest structures (pre-uplift and tilting 

of beds) most likely Proterozoic in age. These structures were sub

sequently off-set by succeeding high-angle, north dipping faults 

which were probably contemporaneous with the regional uplift and! 

or intrusions. The nature of the bedding slips suggest the rocks 

were thoroughly indurated, created little mylonite, and only very 

minor parallel footwall disturbance, therefore most likely were 

associated with the uplift and tilting as opposed to lateral 

influences. 

In some instances, the opposing displacements of the older 

south dipping faults and the younger north dipping structures have 

tended to restore or negate any significant off-set. In other 

circumstances when contrary faults are compounded by bedding slip, 

a "stacking" effect of lithologic units is created. The stoping 

block off the West Incline Shaft, on the 450'-Level West is a good 

example of this phenomenon. Multiple periods of bedding slip m9vement 

has further compounded the reconstruction of a complex structural 

picture by off-setting the subsequent normal faulting patterns. 

This situation is partly responsible for the difficulties encountered 

in the previous underground exploration efforts, where drifting and 

crosscutting were the major means utilized in developing ore blocks. 
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STRUCTURE (continued) 

Minor structural features of consequence include preferential 

jointing trends in quartzitic units of N36E and N57W strikes with 

o 0 

46 SE and 52 SW dips respectively. Fracture trends noted were 

c 0 

N78W and N13W with 48 Sand 34 W dips, respectively. 
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MINERALIZATION: 

Without exception, all observable underground stoping blocks 

of any significance were oriented along bedding. There appears to 

be three major auriferous-bearing mineralized beds, over a 120-£00t 

stratigraphic column, within which the mining activities were 

conducted. The upper horizon is a Zn-rich (sphalerite), sericitic, 

~chistose, gray to rust colored phyllite which ranges from 4 to 14 

feet in thickness. This unit is underlain by a 25-30 foot section 

of thinly laminated, argillacous schists and phyllites. The 

middle production horizon consists of a eu-rich, blue-gray quart

zite bed varying from 5-15 feet in thickness which overlies a 

50-55 foot sequence of dense greenish mudstone with interbeds of 

argillite and thin quartzite stringers. The third or lower 

horizon consists of a green mudstone (pyritic-rich) with hemati

tica11y stained schist interbeds and thin quartzite laminae. 

- The only area where all three units are visible and intact 

as a column sequence is at the Y-junction on the 350-Leve1 West. 

However, only two of the horizons were actively worked on this 

level (the upper two horizons). As noted on the sample map 

covering this area, the interbedded sequences are also mineralized. 

Due to the structural complexities throughout the deposit, 

at no time were all three horizons worked on any level unless 

possibly the east-end of the 600-leve1 near the Talmadge Fault 
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where caving has precluded access. The middle or quartzitic bed 

appears to have been the most prolific producer and is recognizable 

on all levels. 

Diagenetically remobolized quartz veins persist throughout 

the mine but due to their limited extent, only minor production 

was realized. 
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SAMPLING TECHNIQUES: 

Recognizing the distribution of auriferous zones, e.g. 

stratigraphically controlled, all channel samples were oriented as 

near normal to bedding dip as possible. In drifts, the channels 

were cut vertically in the rib and back representing the maximum 

amount of stratigraphic exposure. In crosscuts, the sampling 

procedure was to align the channels either horizontially or at 

a diagonal (normal to the bedding dip) again to maximize lithologic 

coverage. The attitude of the bedding and back height where therefore 

the major factors determining the length of each sample. 

In some areas where ground conditions prohibited the safe 

extraction of channel samples, grabs were taken from muck piles 

and broken materials in open stopes. In drifts where spaling and 

air slacking were prevalent, some sampling gaps occur. 

10 
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., TE~ H. EYDE 
-------------------------

,[ 0 SERVICES OF ARIZONA 

Mr. Boyce Moodie III 
Moodie Minerals Exploration Company 
Bend of the Rivers 
Route Two 
Kuttawa, Kentucky 42055 

Dear Boyce: 

------ --
P _O. BOX 11 27 

CORTARO. ARIZONA 85230 

February 18, 1981 

Thanks for your letter dated February 2nd regarding the proposal 

on zeolites. I hope we will be able to put together an exploration 

program. 

I reviewed the assays from samples collected by Anaconda at the 

Vulture Gold Mine. The values suggest high grade gold mineralization 

occurs in some of the narrow quartz sulfide veins. It has always 

seemed to me more than a coincidence that the gold deposits from 

the Vulture Mine on the south to the Congress - Mine on the north 

are associated with veins in Precambrian age rocks. Jt'.dging from 

the Ranchers Exploration gold discovery north of Sun City which 

is also in Precambrian rocks, there is a good potential for other 

discoveries in the area. 

Very best regards, 

----p/I~ 
Ted H. Eyde 

THE/mc e 
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__ .~~~z.L;Io!./!j/J,£;;:..B;..;~~IIL;,i~""'.lI.. MOODIE MINERALS EXPLORATION COMPANY 
BEND OF THE RIVERS . ROUTE TWO KUTTAWA KENTUCKY 42055· TEL EPHONE (502) 388-2514 

Mr. Ted Eyde 
Geo Services of Arizona 
P.O. Box 1127 
Cortaro, Arizona 85230 

Dear Ted: 

Office o. (502 ) 388-9778 

February 2, 1981 

I am in receipt of your proposal on Zeolites. It looks 
good and I will r e spond in about ten days to two weeks. 

I have attached a copy of a letter I found in my Dad IS 

files on the Vulture. I would appreciate your comments, are 
these values of interest? 

BMIII: sc 
Enc. 

Kindest regards, 

~~O'..J.= 
Boyce M~ III 



THE ANACONDA COMPANY 
151 S. Tucson Blvd. - Room 221 

Tucson, Arizona 

Geological Department 
Southwestern Office 

S&Jq)le 
No. 

56690 

5f.69l 

56692 

56694 

56695 

56696 

}f~ . J. H. Byrd 
1335 E. Linden 
Tucson, Ariz-ana 

Dear Mr. Byrd: ' 

April 17, 1963 

Th. following are assays obtained from samples taken durin~ l"J.r "lisi t 
to t.he Vulture )tine, Maricopa County, Arizona, on April 3, 1963: 

Locat.ion and Description 

Impact Drill Hole #3- portion of cuttings from 
20 tt. to 30 ft.; bole drilled between two large 

.Jidth 

pit.a v.st or west Incline Shaft 1') .0 ft. 

West Pit, .outhe&et face; horizontal chip of 
north portion III&rked "12 11

, tractured, altered, 
- .chi.toae rock, volcanic { ?), iron-manganese 

oxide stained; included vein sampled &s 
110. 56692 6.0 ft. 

V.at Pit, aoutheast taceJ broken, lens1, quartz-
h .... tlt ... ea within area auplad as 115f.69l grab 

Vut Pit. aout.bMst lace;' horizontal chip ot 
. aoutb portion marked 111211 

I 

•• st Pit, eout~ raC9~ horizontal chip cf 
northeast. port.ion marked "10"; altereJ, iron 
oxide-eta1ned, acbiatose rock, volcanic(?) 

Cut leadin& i~o West Pit, east side; broken, 
lenq quart.s .. in up to six inches wide, with 
.. err irregular galena, wulfenite . ; 

Cut le.di", into lint Pit, east side; horizontal 
chip acro~. aect10n rked "7-, but not included 
... in aampled .. No. 56695 

4.0 ft. 

5.0 ft. 

grab 

5.0 ft. 

Gold Silver" 
oyton oz/t.:-:; 

trace tract'! 

0.03 

0.24 O.l~ -
0.07 

3.82 2.:'c -
0.04 trace 

Lead 
.~ 

• 

3.31 

0 .23 



.;aDple 
ro o 

56697 

56698 

56699 

J:r . J . H. D;rd - ? -

Loc~ticn an1 Dencription 

East Pit , south side; iron oxide-stained, 
schistose rock, TOlcanic(?), between altered, 
matamorpboaed, granite outcrops 

-Big Pit", northe st of West Incline Shaft ; 
altered, bleached, schistose granite ; very 
irregular quartz-iron oxide stringers throughout 

est Pit, north tace; very irregular, lensy, 
quarts-iron oxide vein, from nil to six inches 
in width; spotty galena, 1n contorted schist 

grab 

grab 

grab 

Gold Silver 
oz/ton OZ}t::li 

0.3 0 

0.88 tra~ e 

3.12 

Lea:1 
(f! 
,~ 

1.60 

b discussed in our recent telephone cJr.versations, The Anaconda Company 
vill DOt be interested in doing further exploration on the Vulture Mine property at 
this time. 

We thank TOU for bringing the mine to our attention, a j'1d fur yuU:- coop
eration during., visit to the area. 

With best regards, 

GAB:Je 
.,/ cc ¥~ . Bo.yce Moodie, Jr. 

Mr. R. B. v.ulcha;r 

~a.~Y' 
G. A. Barber 

-. 
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1'0: Don Duncan 
I 

FROM: Russ Walker 

ZORHIAN/UNDUSKY HININC COHPANIES 
VULTURE MINES OPERATION 

P. O. Box 1904 
IHckcnburg, Ar iZOlla 85358 

DATE: Novemb er 16, 1982 

SUBJECT: Origi n of Vulture Mine Tailings 

Infnnnation on mill ing VultlH"e Mine orc s 1I1ll f 1 n~cent times is rather 
ske tchy as would be expected. Two types 0f milling were used to treat 
the ores. Fir s t of these was st3.mp milliIlF, . 

r 

STMIP MILLI NG 

.l~64 - 1866. Forty (/10) Arr~lstras (silllpl e cru~;hing device using stones; 
then arc was pa nned or \.Jashed) were bui II :l l Wickenburg on the Hassayampa 
River. 

1866 - 1872. A new 20 stamp mill was bull t a l Wickenburg with a 40 ton/day 
cnpncity using ~1111;1 1 t',;11ll;l tion and conccntt" ltf\lll. Tai.lings accumulation 
estimated at 150,000 to 200,000 tons one mil e n u rth of Wickenburg. Tailings 
nrc on property o\.J11e d now by Dave Undcro ol,.:n , Addi tiona 1 batteries of stamps 
were constructed at Sl11ith's CrOSSing , M.'1r tjlle;~ Wash and Seymour - down the 
Hnss a ynmpa River in the viCinity of wha t i ~ ; now l'lorristown. 

1&80 - 1884. A 9 inch reduced to 7 inch pi.pe li.ne was built to the mlne 
and wa t er pumped from \vells drilled in thc' I[ :l :;sayampa River flood plain'. 
A n~w 80 stamp mill was constructed at the mi ne. Estimated tailings at :z1B,rn;I"O 
248,000 tons from the operatio n. 

1885 - 1909, N,lt muc h productio n. Taililq',,' ; l'stl l11<lte - 50,000 tons. 

1910 - 1915. Vulture Hines Co. 20 stamp lIli 11 operated and produced 100 
to 120 tons/day. Each stamp was 1,600 lb. capaclty crushing in cyanide 
sol ution and am;llgamat ing inside marta rs, Durr c1 ass ifier, 3 Austral ian 
grinding pans, 3 Vorr pulp thickeners, 32' X 12' and one Oliver filter. 
Three (3) Hilfley L:ll.J l cs were used to CllllC'CI1L r;ll(~ the ore. Tll~). ings estimate. 
150,000 tons. 1:i'~~ 

1927 - 1~)J O . Five stamp mill produced e!jLl lllal:L,d 30,000 tons. 

1931 - 1933. Tcn stamp mill produced 10 Low; (J t. c oncentrate per month 
with an estimated tailings total o f 45,() OU tons. 

1934. 125 ton allln 1gam3tion and c oncenlr ;l t i " 1I mill operated using quarried 
urunined portions of vein. Old-tails dump 10.1,1$ run through 100 ton cyanide "7,5&0 
leaching plant. Estimated tailings - 7, 500 t O ll S , 



I 
,.., ,~ 

, , ') 
• I ,-4 

J" 
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1935 - 1936, Tni lings p r ocessed o nly. 

CONPLEX HILLING 

l~A.7_.,_~_~~!~2_. Dickie and LIncoln (East Vultun' ~lLning Co.) constructed 
ond operat ed a more complex ano efficient milling operation. Their mill 
was built in 1939 wilh a C:1PilCily of 100 l'111 :;/d;ry. It was enlarged to 
200 t ons/day in 1940 alld flOll lOlls/day in l Ci il l. 1\ brief summary of the 
circuitry is as follows: 

CruslJjllf~ - Orc crushed t l) 2.\, i.nclJ (111 :1 1:'1" X :~II" pri.m:.lry . The pnJc1uct 
\,'on t tv a onuble-dcckl~d Simp l icil. y v ibrati 11 )', : ;<.:n ~ L' \ 1 ,,.; i.th the plus I" 
btd.ng cru she d in a C ()\ll~ cr u s h e r ;llld the (IVCl"s"i.7,L: en)I '1 the bottorn deck 
(plu s J/II inch) [oll Nl l.h rc'ugh 36 1

' X 16 1
' j·lcl' :trl ;me rn ll s. 

C l~.b~~!~ - SCl"l~en u mler:: i z(! IIll.nu ,; 1/4 " X :I/ !I" cCl ll vvye tl to fine ore bin. 
'I \ J,' llr ~ [l'edL~rs fed 6 ' X 5' AllL s -Challl1(~rs ;I I\<I 1, 1 X e' ~L:lrcy ball mills. 
noll! mil] ,; \'Il~re in a L"l(1s~ d circuit with;) Jl l" :~lll\p l ex Akins Classifier. 
Gri nding \.JLlS don e \virh :\ lJ ne (1) pound c y"nidc pl!r ton solution at 79% 
!illlids. CY;.lnide ,lllel Hille IJlTe fl,t! by:\ l)t'I IV,'!' Ilry Reagent Feeder onto 
til ,' l ire fL~ecl belt . 

.:.ljbl.:..~ - Disch;n-ge fr lllil t h , ~ III X 8' and (I' X'j' h;dl mills was jigged by 
17" X 18" and 16 " X 2/1" llc nv <'l" Duplex MLI HT; ll ,J i)"s . The jigs discharged 
in(",) :1 dC\v;lt: erL ng and ~; (:t tl inr, t " ll k and I h e C"llc(' n tr<1tes shipped to a smelter. 
Illil ' . ()p(~r;ll'ionill t e~;til lg ,)[ the jig s pr()dUCL~d a concentrate assaying 331-
lC:lli, 3.12 oz . gu lL! and 'l. .7 h o;~ . si lvcl' ;llld a ratio o[ concentration 200 to 1. 

LC2~hin!) - The classi[i l' r overf l ,n,Jed at ill )i., ;;( 1 1 Lds, minus 40-mesh and was 
P\.lIlIPC'U t() a 12 foot Ik n v(; c lIydro c lass i [iL'I'. TIll! (Ove rflow (minus lOO-mesh) 
\vO llt L,,;\ 29 ' 8" X l o t llL-II VL' J' l'rililary Tlli ck( ' Il( ~ r. Ul\derflow went to one of 
fivc' 2UU-t oll 10.;Ichin1: t: l l\ks. 'l'lw l e~lc ldll i ', [ :lliI,s had s latted bottoms over 
\-.lhich 1/ 4" c ,'c oa ma t ting a\ld C;lil V:lS \-las pl:lc cd, Su lution returned to the 
pl~Lnl;lry thickl~lwr ~1I1d [' Il l ' ; ;;ll1d \v:I:; sluic(' d l'Ut" l:ll the t a ilings area south 
of the mill. 

Slll11(' nant - Slimes Ir(lll1 t h e Ik~ lwe l' Pl'illl .lr y Thi.ckel1er were pumped to 
one () f thrl'e 151 I.;:~" X 121 Denver Side Ai.r -l.i(t I\gi.t:l tors in series. The 
::I t, it ;I t,)}-S lH" ovided thor o ug h mixing o[ t h c' :-; 1 i.lllc' :ll1(\ .J. llowed [or more 
t1i:;!;o]uti u n time. Slime pulp [1' 0 111 third :I)', il;tt u l' flowed t<-' first ot four 
29' 8" X lU' Denver \';"shing Thickene rs h·il L" II C' Hnp r j s (~d a counter - current 
UCC:.lI It;lti un sySLc~ I1I. Sl ll11l'S fr<)111 the fllll l'l!l lhi.ck(' lh'r \-.lere dis25.rded to 
tnilings \"lt ile tile sol utl oll fH ogt'e:,se cl l"l ll ll l l.,:! · - c urre nt to the primary 
t.I I ickener . The over f 101-.1 ( gll l cI b'~ ;1r int',) f l'''nl I lw pI i.mary thickener then 
joined the pregnant sll lulion fl' (l1 l\ the :;,111<1 I" :IC\)II \,\', plant where it wa :; 
sent to .:l 600 -t on D~l\v er Pn~cip .ltation 1' : :lI l t 'j'h(~ precipitate was then 
refined in a Denve r Fir e Clay Cu , turn:t c I'. 

-2-



II 

• 
Ii 

• • • • 
• • • 
• • • i 

ill 

1983 ENGINEERING PROGRAMS 

VULTURE MINE 

Maricopa County, Arizona 

ZORTMAN / LANDUSKY MINING COMPANIES 

Prepared by: 

DAVID C. BELING 
Mining Consultant 

Contributions by: 
STEVE TINTLE 

Project Metallurgist 

June 1983 

'. ~~,. ,.- ,.:". -- ...... .., ... 

_ •• ~ ... "~ ,'~". :oJ.. _ .... #- .. w..c, ._~." , ... 



I' 
I 
I 
II 

• • 
B 
I 

• 
PJ 

• 
I 
[] 

I 
I 
II 
I 
I 
11 •. ... ,... iJI..\i:, ...... . 

1.0 

2.0. 

3.0 

4.0 

5.0 

6.0 

TABLE OF CONTENTS 

INTRODUCTION 

1.1 Purpose and Scope 

1.2 Location 

SUMMARY 

2.1 Reserve and Resource Estimates 

2.2 Metallurgical Laboratory Tests 

2.3 Pilot Heap Leach Tests 

GOLD RESERVES AND RESOURCES IN TAILINGS 

3.1 

3.2 

East Tail Pond Reserves 

West Tail Pond Resources 

INFERRED OPEN PIT RESOURCES 

METALLURGICAL TESTS 

5.1 

5.2 

5.3 

Leach Results 

Chemical Consumption - Tailings 

Percolation Rates 

HEAP LEACH TEST - CONSTRUCTION 

6.1 Site Selection 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6.8 

Design & Construction Layout 

Pad Construction 

Pond Construction 

Tails Mining, Pre-treating and Heap Building 

6.5.1 West Half-Untreated 

6.5.2 East Half-Pre-treated 

Chemical Pre-Treating 

Heap Tonnage & Grade Estimate 

Ancillary Installations 

Page 
1 

1 

2 

3 

J 

3 

4 

6 

6 

9 

10 

13 

13 

14 

14 

15 

15 

15 

15 

17 

17 

19 

19 

20 

22 

25 

- 1 - .l 

",_",~""""~k ~~~~~~ ....... . ~- ... - .. ,~.~&~~~;..:..J~~~~-: ,~~"-... ~~.~Q~~~-~~~'t~~""~i,*,':;"f .~: .: ~:t . .J .v~Ul-.~ 



. . 
, .' ." ". . '''~~~-¥,,,,,,, 

............. ------------------------------~ 

, ; 

·-;··..,;~~i;:.;., · 

• 
III 

• PI 
III 

• • 
III 

• --• • p, 

---• ----l1li-

7.0 

8.0 

I. 

II. 

III. 

IV. 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

TABLE OF CONTENTS (cont'd.) 

HEAP LEACH AND RECOVERY PLANT OPERATIONS 

7.1 Mobile Test Plant 

7.2 Solution Circuits 

7.3 Carbon Adsorption Circuit 

7.4 Reagent Additions 

7.5 Metallurgical Monitoring and Control 

7.6 Metallurgical Results 

PROJECT ACCOUNTING 

LIST OF FIGURES 

Pad and Heap Spray Design 

Gold Recovery Curve 

Gold in Solution Curve - West Heap 

Gold in Solution Curve - East Heap 

LIST OF TABLES 

Polygon R~serve Data - East Tail Pond 

Pit Resources and Waste Tonnage 

Reagent Additions 

Metallurgical Accounting Record 

AA Solution Assays - Gold 

AA Solution Assays - Silver 

Silver R~~overy Data 

Cyanide Analyses 

PH Readings 

Gold and Silver Recovered on Carbon 

Solution AA Versus Fire Assays 

Carbon Advance Log 

Project Accounting 

- 11 -

Page 

26 

26 

28 

29 

30 

33 

34 

51 

16 

48 

49 

50 

7 

11 

31 

36 

38 

39 

40 

41 

43 

45 

46 

47 

52 



.
-
IIJI 

-.-
DI 

-.-
• -• • III 

-• m 
• -. 
--

APPENDICES 

I. ASSAY CERTIFICATES - TAILINGS 

II. METALLURGICAL REPORTS 

A. Leach Tests 
B. Origin of Vulture Kine tailings 
C. Engineering Bulletin on Vulture Kine - Denver Equip.ent Company 

III. ASSAY CERTIFICATES - HEAP LEACH SOLUTIONS AND CARBON 

LIST OF MAPS 

I. Auger and Trench Sample Locations and 
East Tail Pond Reserve polygons 

II. General Layout - Heap Leach Test Site 

Cross Sections 1 through 33 

- iii -

1" • 100' 

I" • 20 

I" • 40' 



--, 

---- No. 

• 1 

2 

3 -- 4 

5 - 6 

7 

n 8 

• 9 

10 

11 • 12 

DIJ 13 

14 - 15 

• 16 

17 

18 • 19 

20 • 21 

• 22 

23 

• 24 

• • • 
1--

LIST OF PHOTOGRAPHS 
Description 

Old Vulture Kine assay office (circa 1876) 

West Incline shaft and mill 

Spreading,watering and compacting clay 

Compacting intermediate clay layer 

Compacting final clay layer 

Graveling pad 

Compacting center dividing clay berm 

Pond liner seal trench sub-grade excavation 
clay and compacted to final grade 

Raking slime tails for pond liner bed 

Excavating anchor trench for pond liner 

- to be filled with 

. -. _. 

Compacted clay in seal trench with I-foot deep slot cut in clay 
for enveloping liner 

Installation of liner in anchor trenches and compacting clay 
against pond liner 

Tramming across Typar Fabric and building west half of heap 

Mining tails - Pit NO.5, E 1.5 

Stockpiling tails and feeding pre-treatment plant with 3/4 yd. 
front loader 

Caustic/cyanide pre-treat solution sprays on feeder discharge 

Pre-treated tails conveyed to ·stockpile 

Pre-treat plant - Solution absorbed in stockpiled tails 

Tramming across Typar and building east heap 

Plant trailer and installing pregnant solution pipeline in 
trench from pregnant pond 

Adding cyanide to barren pond 

Lancing cyanide in barren pond 

Panorama of heap and plant operations 

Carbon adsorption columns in plant trailer 

- iv 



, -..-
--I • .-
• -• 
1.11 
[II 

III 
1 . • P 
I 

ill 
ill 

• • • • 

1.0 INTRODUCTION 

1.1 Purpose and Scope 

The purpose of this report is to present results fro. 

engineering progra •• conducted by Zortman Hining Co.pany 

on the Vulture Hine during late 1982 and 1983 • 

Scope of report co~entrates on metallurgical testing, 

pilot-scaled heap leach operations and estimation of 

gold reserves in tailings and resources in potential 

open pit mine areas. 

Project engineering, construction and operations for 

the period January through June 1983 were under the 

management of David C. Beling, Mining Consultant. The 

pilot-scaled heap leach test was operated and supervised 

by Steven Tintle, Project Metallurgist, Zortman Mining 

Co. All programs were under the general management of 

Donald M. Duncan, Vice President - Projects, Pegasus 

Gold Corporation. 

A separate report assembled in May 1983 includes land, 

geological, survey and assay data developed from Zort

man's 1982 exploration programs on the Vulture properties. 

- 1 -
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2.0 SUMMARY 

2.1 Reserve and Resource Estimates 

Proven gold reserves in the east tail pond have 

been estimated at 12,616 troy ounces in 294,900 tons, or 

0.043 ounce gold per ton. 

Inferred open pit resources are estimated at some 

1.25 MM tons averaging 0.077 troy ounces gold per ton. 

However, much additional drilling is required to define 

resource outlines and grades with confidence sufficient 

for detailed pit planning. 

2.2 Metallurgical Laboratory Tests 

Column leach tests indicated that approximately 

70% of gold in agglomerated and unagglomerated tailings 

samples could be leached within 20 days. Percolation 

rates averaging 0.0035 gpm per square foot were observed 

during these tests. 

Results of these laboratory tests could not be achieved 

in a pilot-scaled heap leach of 3500 tons of tailings. 

Lesser results in the pilot test are mainly attributed 

to the following: 

(1) Laboratory tests in 5-inch diameter columns charged 

with 4 feet of sample are indicative but often cannot sim

ulate what might be experienced in deeper heaps of several 

thousand tons. Longer term and larger scale effects of 

blinding or channeling in a large heap may not be observed 

or detected in a small column leach test. 

- 3 -
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(2) The pilot heap represented the entire east tail pond 

both in grade and sand/slime size consist. It is sus-

pected that samples acquired for lab testing may have con

tained more sands and less slimes than tailings mined for 

the pilot test, particularly on the ~est half of the heap. 

As a result, higher percolation rates and better solution 

contact of tails in the lab tests produced higher recovery 

in less time than the pilot test. 

2.3 Pilot Heap Leach Test 

A 3500-ton pilot heap leach test was conducted on 

tailings from the Vulture Hine. The west half of the heap 

was built with tailings as mined whereas the east half 

was pretreated with a cyanide and caustic solution be

fore loading on the pad. No cement or binder was added. 

A clay lined pad sloped at 6% was constructed with a 

centerline berm to separate east and west heap effluents. 

Pregnant and barren solutions were stored in earthen ponds 

lined with a 20-mil thick PVC membrane. 

A mobile test plant constructed in an 8' x 40' highway 

trailer provided solution pumping and carbon adsorption 

equipment and suitable facilities for a site laboratory 

and operations office. 

Below is a summary of heap leach test data: 

Average heap grade: 0.046 Au & 0.30 Ag, troy oz/ton. 

Hetal content: 161.83 Au 1036.4 Ag, troy oz. 

Recovery after two 
months leaching: 40.6 % Au & 12.4% Ag. 

65.70zAu & 128.80z Ag. 

Projected Recovery 
for 3 mos. leaching: 50 % Au & 15% Ag. 

- 4 -
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Average percolation rate: 0.00077 gpm/sq.ft. 
Reagent consumption: 0.71 lbs. NaCN/ton tails. 

8.51 lbs. NaOH/ton tails. 

Total costs for heap test 

engineering. construction & 
operations: $195.000.00. 

Based on the slow rate of heap leach recovery. con

straints and limitations of developed gold resources and 

difficulties with lease terms and conditions. corporate 

management decided to cease exploration and test oper-

ations. All carbon and salvageable equipment and 

supplies were loaded in the plant trailer and shipped to 

Winnemucca, Nevada on Hay 4th. Neutralization of cyanide 

in the heap and solution storage ponds was started on 

May 2 and is nearly complete as of Qid-June. The Lease 

Agreement on the Vulture Hine was terminated effective 

Hay IS. 1983. 

Although laboratory tests experienced difficulties 

with agglomeration of Vulture tails, it is anticipated 

that any future heap leach operations would be based on 

further testwork and use of particle agglomeration 

leach methods. 

- 5 -
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8.0 PROJECT ACCOUNTING 

A project accounting was prepared for the period January through 
May 1983. This accounting is supported by project checking account 
data, actual account of all expenses paid by Zortman's Spokane office 
for the period January through April 1983 and estimated payments by the 
Spokane office for May 1983 • 

Below is a comparison of office accounting data and the project 
accounting prepared herein: 

Total checks written on project account, 
January - May 1983, Checks n 642-785: $ 125,082 

Accounting of project expenses paid by Spokane 
office, Jan.-April 1983: 117,370 

Estimated payments by Spokane office for 
May 1983: 16,000 

Allocation for mobile plant per budget: 25,000 

Total Office Accounting $ 283,452 
Total Project Accounting $ 286,233 

Difference $ 2,781 
or 1 % 

Total project budget for the period January through April 1983 
was $301,020. 

Table XIII shows accounting for the pilot heap leach test listed under 
direct costs. All costs listed under indirect apply to the Vulture 
project but not the heap leach test. 

. .~ 

~ .. -~ .... 



•• 
• 
II 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.' t · ... fro _ •• '. ", • • • 

TABLE XIII. 

PROJECT ACCOUNTING 
January through May, 1983 

I. Direct Costs (Pilot Heap Leach Test) 

1. Contractor Services (Hershkowitz 
Bros.) 

Cost, $ 

Site Preparation 5,364 

Clay Mining & Pad Installation 6,137 

Mining & Hauling Slime Tails 

Gravel Mining & Grading 

Lining ponds 

Mining & Loading wi Heap 

Mining, Pretreating & Loading 
E i Heap 

Freight on chemicals, mobiliza
tion and miscellaneous 

Grading Tailings Pits 

1,893 

855 

534 

2,110 

4,956 

1,223 

455 

Sub Total 23,527 

2. Construction Equipment Rent & 
Freight 

Vibratory Compactor, 9 ton 1,165 

Conveyor & Feeder 2,315 

Transit 540 

Sub Total 4,020 

3. Construction Supply Purchases 

PVC pond liner, 20-mil 1,392 

Typar, poly-spun fabric, 4-mil 1,426 

PVC & IronP1pe, Fitting & Valves 1,795 

Gravel - delivered 434 

Perimeter Fencing .& Gate 589 

Lightnin Mixer-Carbon Wash 368 

Sub Total 6,004 

Quantity 

900 tons 

1,660 tons 

1,840 tons 

3,500 tons 

9,000 s.f. 

1,64lyd2 

45 yd3 

850 1.f. 

3,500 tons 

"t ~ '"., _ 

_ .. '--_.~ .... ~::._ S2 .-~ ~ ... ....-..,~~."IiPiiIEi'() A, . ..~ 

Unit Cost 
$ / unit 

7.22/yd3 

2.10/ton 

1.27/ton 

2.69/ ton 

6.72/ton 

0.15S/s.f. 

0.87 / yd2 

9.64/yd3 

0.69/1.f. 

1.72/ ton 

i 
I , 
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TABLE XIII. 

PROJECT ACCOUNTING (cont'd.) 

4. Chemicals 

Sodium Cyanide 

Caustic Soda 

Calcium Hypochlorite 

Surfactant 

Flocculant 

Hydrochloric Acid 

Sub Total 

5. Plant Trailer Mobilization 

In (estimated) 

Out 

Sub Total 

6. Laboratory 

Supplies & instr. rep. 

Outside Assaying & Testing 

Sub Total 

7. Office - Rent,supplies, 
clerical & telephone 

8. Vehicle - Rent, oper. & rep. 

9. Project Fuel 

10. Contract Labor 

11. Freight - unallocated 

12. Operating Supplies, incl. 
safety equipment 

13. Insurance - incl. medical & 
fringe benefits 

14. Payroll Taxes 

15. Employee Salaries(Proj. met. & 
1 Oper.) 

16. Expense Accounts - Travel & 
living expenses, small tool 
& supply purchases 

Cost, $ 

1,931 

10,430 

3,915 

70 

15 

45 

16,406 

2,500 

1,200 

3,700 

1,545 

1,841 

3,386 

6,597 

1,105 

1,200 

408 

744 

1,329 

10,000* 

2,600* 

16,000* 

1l,000~ 

Quantity 

2,475 , 
29,800 I 

2,900 , 
10 gal. 

1 gal. 

45 , 
3,500 tons 

Unit Cost 
$ / unit 

0.78/ , 

0.35/1 

1.35/# 

0.70/ gal. 

15.00 I gal. 

1. 00/ II 

4.69/ ton 
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TABLE XIII. 

PROJECT ACCOUNTING (cont'd.) 

17. Company Plane 

18. Outside Services - Includes 
Project & Corporate Mgmt. 

19. Allocation for mobile plant 
per budget 

TOTAL DIRECT COSTS 

Indirect Costs 

1. Royalty & Rent to Lessor(VMP) 

2. VMP Generator Repairs 

3. Generator Rental 

4. VMP Backhoe Repair 

5. VMP Refrigerator Repairs 

Cost, $ 

4,000* 

58,000* 

25,000* 

195,026 

37,500 

12,153 

1,728 

1.436 

634 

6. VMP Fuel 6,411 

7. Labor - incl. seve pay ex-emp. 
& VMP personnel not needed for 
test 29,000* 

8. Drafting Services & Supplies -
Expl. data 2,345 

TOTAL INDIRECT COSTS 91,207 

TOTAL PROJECT COSTS 286,233 

* Actual costs through April plus estimate for May (Spokane olflc.). 
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1. Precious Metals 01 NG 

02 NGS 

03 NS 

2. Base Metals 04 NC 

05 NEC 

06 NCLH 

07 NCLV 

08 NCL 

09 NCLZ 

10 NCZ 

11 NL 

12 NLZ 

13 NZ 

14 NGLH 

15 NGLV 

16 NSLH 

17 NSLV 

3 • . "Misc. Materials 18 MGC 

19 HGT 

20 MGSC 

21 MGST 

22 HSC 

23 MST 

24 MCC 

25 MCP 

r. 
26 MCT 

27 HLC 

28 m.T 

29 MLZC 

30 MLZT 

31 ~tZC 

32 MZT 

4. Foreign Ores 33 B 

34 C 

35 F 

36 P 

37 T. 

38 p 

I 
CLASS OF MATERIAL 

ORE: GOLD 

ORE: GOLD-SILVER 

ORE: SILVER 

ORE: COPPER 

CU ORE ELECTROWINNING 

ORE: COPPER LEACH HEAP~ 

ORE: COPPER LEACH VATS 

ORE: COPPER-LEAD 

ORE: COPPER-LEAD-ZINC 

ORE: COPPER-ZINC 

ORE: LEAD 

" ORE: LEAD-Z INt 

ORE: ZINC 

ORE: GOLD LEACH HEAPS 

ORE: GOLD LEACH VATS 

ORE: SILVER LEACH HEAP~ 

ORE: SILVER LEACH VATS 

GOLD CLEANUP 

GOLD TAILI~;GS 

GOLD-SILVER CLEANUP 

GOLD-SILVER TAILINGS 

SILVER CLEANUP 

SILVER TAILINGS 

COPPER CLFANUP 

COPPER PRECIPITATES 

COPPER TAILINGS 

LEJ\D CLFANUP 

LEAD TAILINGS 

LEAD-Z INC CLEANUP 

LEAD-ZINC TAILINGS 

ZINC CLEANUP 

ZINC TAILINGS 

BARIUM SULPHATE 

CALCIUM FLUORIDE 

FLUORSPAR 

MAGNETITE-PYRITE 

TUNGST EN 

URMHlJH 
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Leqend 

Quaternary Qal 
Tertiary Tv 

cretaceOUS(?)~KKa 
(Laramide-?) qp 
Precambrian g~ 

. p 

All uv i um 
Undif. volcanics 
Aplite & alaskite 
"Qua rtz porphyry" 
Granite & pegmatite 
Undif. schists & amphibolites 
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