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property rights to the physical and digital representations of the works. 
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accuracy of those data. 
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Dale Allen, Carole O'Brien, Anthony Budge 

Don White 

July 8, 1988 

SUBJECT: Vulture stamp mill tailings reserve 

My memo of May 27th reviewed the tailings reserve with respect to the data 
then available. Since then I have completed the necessary extension and fill-in 
augering to define the limits of the economic tails. The new data comes from 
36 new hand-auger holes sampled on 3-foot or shorter intervals and logged to 
indicate variations in tailings color, grain size, and induration. Of course 
the tailings to alluvium contact was logged. Additionally, the limits of the 
tails were mapped more carefully. 

What the new data and careful study of the old tells us is: 

1) The power auger hole data from Milt Hood had to be adjusted to cut out 
the alluvium footages. 

2) The eight Pegasus backhoe trenches are spurious both for location (I 
confinned some lOoff lO by about 100 feet!) and for assays (consistently 
higher than adjacent or even surrounding drilling; bad lab work - ?). 
Thus they are eliminated. 

3) The mapping of tails limits defined two ma j or historical excavations 
nearly to the base of the tails. These occur near the NE and NW ends 
of the tails area (see plan) and eliminate substantial tonnage that 
Milt Hood's reserve blocks included in error. 

4) A key observation is that all the power auger hole collars are on 
topographic highs, effectively biasing the thickness and hence the 
tonnage calculations. The original near planar tailings surface 
has been severely dissected by erosion with some channels cut 10 feet 
deep and 20 feet across. Of course these and even much less severe 
watercourses thwarted the truck-mounted auger rig. Hence all the 
accessible drill sites were selectively on the top-most flat. My 
IOguestimatelO is that approximately a 10% discount need be made to 
adjust for the tails removed by erosion. Only a careful survey would 
allow accurate quantification of this problem. This does not seem 
warranted. 

What I have done to compute the reserve is to utilize the data in its entirety. 
Rather than merely assign orthogonal blocks to each hole, I have contoured both 
the gold grade and the tails thickness and used the overlay of those two plans 
to define the natural cutoffs of blocks (see reserve block plan). This means 
that each block is expected to be uniform within a range of 0.01 ozlt Au and 
5 feet in thickness. 



Dale Allen, Carole O'Brien, Anthony Budge 
July 8, 1988 
Page Two 

The ensuing tabulations and reserve chart are accompanying. After applying the 
somewhat arbitrary 10% erosion discount we are left with about 200,000 short tons 
at .037 oz/t, using a .020 oz/t cutoff. 

Considerations for the future 

In the course of the hand augering and manipulation of the old data, some 
revelations were made which ought to help planning: 

1) There is a tendency for the more yellow tinted tails, as opposed to the reddish 
tails, to be the most consistently better grade. Some of the red or pink tails 
do carry good grades however. Also, the coarser the grain size (i.e., the less 
well tuned the stamps) the better the gold remaining in the tails. 

2) There are some beds within the tails that are very well indurated fines and 
slimes. I can't imagine these not being some problem, even with agglomeration. 
Caking on equipment, plugging the agglomerator or stacker, etc. is likely. 
Such material seems most abundant in the < .020 oz/t areas and .020-.029 tails 
of the overlap area between cyanide tails and underlying stamp mill tails. 

3) My narrower assay intervals confirm a tendency toward better grade in the bottom 
foot of the tails in all areas. Thus good cleanup excavation will be important. 
The large belly-dump excavator may not be the best tool for the bottom-most 
cleanup against the irregular alluvium and bedrock surface. A smaller bucket­
loader maybe needed~reach into the old tails-filled channels for the best 
grade tails. 

4) Milt Hood's sampling of alluvium from beneath tailings (assayed by Skyline, 
Tucson) and Jim Prudden's placer study both confirm that gold grades there may 
be comparable to the tails themselves. The question then is how well does it 
leach and can it be mixed with tails, handled by the agglomerator, etc. The 
gold distribution in the underlying gravels ought to be studied more carefully 
as it becomes accessible (i.e., as tails are removed) for it could be a nice 
bonus to the tails operation. 

5) If the process, all the way from excavation through bullion pour, can be made 
as efficient as possible and thus lowest possible cost, one may be able to 
attack the remaining low grade tailing east of the new plant. Such tailings 
constitute an extra 150,000 tons averaging .014 oz/t or about 1,500 recoverable 
ounces, assuming similar 70% recoveries to the better grade. 



' . 

VULTURE STAMP MILL TAILINGS RESERVE (1) 

Grade Wtd. Avg. Volume Tonnage(2) Contained Recoverable(3) Val ue 
Category Au Grade (oz/t) (Cubic yds) (s.t.) % of Tons oz Au oz Au @ $4501oz % of Value 

> .05 oz/t .053 14,600 23,000 11 1,260 880 398,000 

.040 - .049 .043 44,000 71 ,200 31 3,100 2,170 977,000 

.030 - .039 .035 51,600 83,600 37 2,900 2,030 913,000 

.020 - .029 .024 29,800 48,300 21 1,140 800 360,000 

TOTALS( 4) 

~ .020 oz/t .037 140,000 227,000 100 8,400 5,880 2,650,000 

After discounting roughly 10% for erosion of surface: 

.037 125,000 200,000 7,500 5,300 2,300,000 

< .020 oz/t .014 94,000 150,000 2,100 1,470 660,000 

NOTES: (1) Based upon spring, 1984 S.H.B. power auger drilling data (T-1 thru T-57), Milt Hood's tailings 
thickness notes and hole locations, Skyline and Iron King Assay reports, and Don White's hand auger 
holes (T-101 thru T-134) contoured gold grade plan, tailings isopachs. 

(2) Volume t~ tonnage conversion based upon S.H.B.'s bulk density determination of 1.62 s.t.lyd3 

(16.7 ft Is.t.). 
(3) Assume 70% metallurgical recovery. 
(4) Totals for .020 oz/t cutoff; considered grade for which recovery value marginally exceeds operating 

(variable) costs. Note, however, that gold price increases > $4501oz could make the low grade 
economic. 

Don C. White 
July, 1988 
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TO: 

FROM: 

DATE: 

SUBJECT: 

M E M 0 

Dale Allen, Carole O'Brien~, Anthony Budge 

Don White 

October 25, 1988 

Vulture Tailings Excavation Blocks 

Dale requested I tally reserves of Vulture stamp mill tailings by six 
large blocks corresponding to his anticipated excavation sequence. This 
provides him with subtotals against which he may compare measured tons 
(based on scraper loads) and recovered ounces (based on bullion pours). 

All that was involved is recombining the reserve blocks (my memo and maps 
of July 8, 1988) according to location within the newly defined excavation 
blocks (plan accompanying). The computations are appended and the totals are 
summarized as follows: . 

VUL TURE TAILINGS 
Summar~ of excavation blocks 

(after discounting 10% for surface erosion) 
Exca va t ion block # Cubic ~ards Short tons Grade {oz/t} Contained oz Au 

1 27,300 44,000 .041 1,800 
2 10 ,600 17,000 .030 500 
3 37,700 61,000 .032 2,000 

4 49,300 80,000 .040 3,200 

5 7,700 13,000 .038 500 

Subtotal, First 5 

blocks (~.020 oz/t) 132,000yd3 215,000 s.t. .037 oz/t 8,000 oz Au 

Low grade block 6 94,000yd3 150,000 s. to 0014 oz/t 2,000 oz Au 

Grand Total 
226,000yd3 including low grade 365,000 Sot. 0027 oz/t 10,000 oz Au 
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M E M 0 

TO: Dale Allen 
cc: C.A. O'Brien,~ A.F. Budge 

FROM: Don White 

DATE: October 21, 1988 

SUBJECT: Silver distribution in Vulture stamp mill tailings 

In response to your request for information on silver in the Vulture 
stamp mill tailings, I was able to dig up old, uncompiled, silver assays 
from the initial round of sampling in earliest 1984. That was power-auger 
drilling of the tailings by Milt Hood, prior to my involvement in any way. 
Silver was reported by Iron King Assay, Inc. with a detection limit of 
0.01 ozlt Ag. It was assayed for every 5-foot interval of 57 holes drilled. 

I have averaged those assays for each hole and plotted that data on 
the same 1"=100' base as the gold data that you have. Attached is a contoured 
version of the silver data which reveals a strong zonation of higher grade 
Ag to the east, grading to the detection limit westward into the cyanide 
tailings. 

There is some reason to doubt the accuracy of the assays since your 
head assays on tails excavated near the east perimeter the last month or 
more have often assayed 0.2 ozlt Ag or even greater. As you pointed out, 
Ag fire assays where the main objective is accurate gold assay, are 
notoriously inaccurate. But they are off in a systematic way and the 
pattern of relative grades is useful. 

What the plan reveals is that your first cut along the east perimeter 
is the highest silver zone and that all heads will diminish in silver 
content as excavation proceeds westward. It also shows that the lowest 
gold zones ( <.02 ozlt Au) of the cyanide tailings are also very low in 
Ag (probably all < .05 ozlt Ag). 
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Tertiary Trd 

Kgr 

Kgdr 

Kd 

Kdb 
Cretaceous 

Kqpi 

Kqs 

PCqs 

PCqsc 

PreCambrian PCAmb 

PCAmg 

PCst 

VULTURE MINE AREA 
GEOLOGIC LEGEND 

Rhyolite dike 
White, aphanitic, massive blocky. Commonly contains 
black MnOx dendrites on joint surfaces. 

Granite 
White to pinkish white, medium to coarse grained quartz­
Kspar (sericite)-biotite. 

Granodiorite 
White to light grey, massive, medium grained, quartz­
plagioclase-biotite. 

Diorite 
Grey on fresh surface, brownish-red on weathered surface. 
Moderate foliation to massive. Usually granular. 
Plagioclase-quartz-amphibole-biotite. 

Diorite Breccia 
Groundmass medium to dark grey-green, fine grained, 
siliceous quartz-amphibole-plagioclase-chlorite. Unit 
contains from 10-50% angular to rounded breccia fragments 
of variable composition. Commonly magnetic. 

Quartz Porphyry Intrusive 
Medium to coarse grained altered (sericitized, pyritized, 
silicified) granite to quartz monzonite with quartz 
porphyroblasts (1-4 mm). 

Quartz-Sericite Rock 
Similar to above but lacking significant quartz 
porphyroblasts. Typically white, fine to occasionally 
medium grained. Granular. FeOx stained. 

Quartz-Sericite Schist 
Rhyolite to dacite tuffs and volcaniclastics. Grey, tan 
to buff. Finely foliated. Fine to medium grained quartz 
and sericite. Commonly with 1-3 mm quartz clasts. 

Quartz-Sericite-Chlorite Schist 
Dacite. Light to medium grey-green. Finely foliated. 

Amphibolite 
Basalt tuffs and flows. Dark grey, fine to medium 
grained amphibole-plagioclase-chlorite-quartz. 

Am~hibolite 
Ga bro. Like PCAmb but medium to very coarse grained. 

Siltite 
Brown or tan to light grey. Moderately foliated. Fine 
grained, occasionally with granular quartz. 
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SYMBOLS 

Sil icification 

Sericitization 

Area of Outcrop 

Geologic Contact 

Fault with Dip Direction 

Shear 

Brecci a Zone 

Interval of Chip Sample 

Location of Grab Sample 

Strike/Dip Foliation 

Strike/Dip Bedding 

Strike/Dip Joints 

Pit 

Dump 
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Cretaceous 

PreCambrian 

Trd 

Kgr 

Kgdr 

Kd 

Kdb 

Kgs 
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rc-qsc 

P(Amg 

P(st 

VULTURE MINE AREA 
GEOLOGIC LEGEND 

l~ ;2- . .5 _._~ 
R"'1t> \ ~ a, ~~ «- / 

Rh olite ike 
White, anitic, massive blocky. Commonly contains 
black MnOx dendrites on joint surfaces. 

Granite 
White to pinkish white, medium to 
K~par ( ericite)-biotite. 
.. i' 

~t. . 
( I 

Granodiorite 

coarse grained quartz-

White to light grey, massive, medium grained, quartz­
plagioclase-biotite. 

t.( 

Diorite ~~~.~ S"v-fo.<:e oJ 

Gytt on fresh surface, browni sh-red &ft@iV ted IJic@i:i.. 
Moderate foliation to massive. Usually granular. 
Plagioclase-quartz-amphibole-biotite. 

Di ori te Brecci a 
Groundmass medium to dark grey-green, fine grained, 
siliceous quartz-amphibole-plagioclase-chlorite. Unit 
contains from 10-50% angular to rounded breccia fragments 
of variable composition.(pmmonly magnetic. 

I r 

~uartz Porphyry Intrusive 
edium to coarse grained altered (sericitized, pyritized, 

silicified) granite to quartz monzonite with quartz 
porphyroblasts (1-4 mm). 

Quartz-Sericite Rock 
Similar to above but lacking significant quartz 
porphyroblasts. Typically white, fine to occasionally 
medium grained. Granular. FeOx stained. 

( 

uartz-Sericite Schist 
R yo lte to aClte tu fs and volcaniclastics. Grey, tan 
to buff. Finely foliated. Fine to medium grained quartz 
and sericite. Commonly with 1-3 mm quartz clasts. 

I ( 

Finely foliated. 
f 

Amphibolite 
Basalt tuffs and flows. Dark grey, fine to medium 
grained amphibole-plagioclase-chlorite-quartz. 

Am~hibolite 
Ga bro. Like ~mb, but medium to very coarse grained. 

Siltite 
Brown or tan to light grey. Moderately foliated. Fine 
grained, occasionally with granular quartz § I. 
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