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Geology of the
Vulture Gold Mine

by Jon E. Spencer, Stephen J. Reynolds,
Michael ]. Grubensky, John T. Duncan
Arizona Geological Survey
and Don C. White
521 E. Willis St.
Prescott, AZ 86301

The Vulture mine in the Vulture
Mountains of west-central Arizona is one
of Arizona’s largest historic gold mines.
The mine yielded approximately 340,000
ounces of gold and 260,000 ounces of
silver. from 1863 to 1942 (White, 1988).
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Figure 1. Simplified geologic map and cross section of the Vulture Mountains (from Grubensky
and others, 1987; Grubensky and Reynolds, 1988; and M.]. Grubensky, unpublished mapping).

-east during extension.

The approximately 1 million tons of ore
mined had an average grade of 0.35
ounces per ton of gold and 0.25 ounces
per ton of silver. In spite of significant
gold production, the deposit has received
little geologic study until recently
(Reynolds and others, 1988; White, 1988).
Recent geologic mapping and laboratory
studies by the authors of this- article,
drilling, and deposit evaluations have led
to a much better understanding of the
geologic characteristics, age, origin, and
evolution of the deposit.

New mapping in the Vulture Moun-
tains was partially supported by the U.S.
Geological Survey and Arizona Geologi-
cal Survey Cooperative Geologic Map-
ping (COGEOMAP) program. Results of
these investigations have implications for
exploration strategies in the Vulture
mine area and in similar highly extended
areas elsewhere in Arizona.

Geologic Setting

Rocks in the Vulture Mountains
consist of a variety of Proterozoic
metamorphic and igneous rocks, a Creta-
ceous granite or granodiorite pluton, and
lower to middle Miocene volcanic and
sedimentary rocks. Large-magnitude,
middle Miocene extension, common to
most of western Arizona, was accommo-
dated in the Vulture Mountains by
movement on numerous listric and planar
normal faults. Normal faults and fault
blocks were tilted to the east or north-
Miocene strata
now typically dip steeply or are locally
overturned to the east or northeast and
faults dip gently to the west or south-
west (Figure 1).

Geology of the Vulture Mine

Mineralization and alteration at the
Vulture mine occurred primarily within
and directly adjacent to a north-dipping
quartz porphyry dike that extends east-
ward from a Late Cretaceous pluton and
intrudes Proterozoic crystalline rocks
(Figures 2 and 3). Moderate to severe
alteration of the dike and wall rocks
has converted feldspar and mafic miner-
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Figure 2. Simplified geologic map of the Vulture mine area and fluid-inclusion sample locations.

als to fine-grained sericite, hematite,
and clay minerals. Altered dike rocks
commonly consist of quartz "eyes" in a
fine-grained matrix of alteration miner-
als. Gold is concentrated in quartz
veins and in silicified and altered rocks
within and adjacent to the dike (Figure
3). Gold is present as either native
metal or electrum and is associated with
pyrite, argentiferous galena, and minor
amounts of chalcopyrite and sphalerite.
There is a positive correlation among
abundances of secondary silica, sulfides,
and gold (White, 1988).

The Miocene volcanic rocks northeast
of the Vulture mine were deposited on

the Proterozoic crystalline rocks that
host the Vulture mine gold deposit
(Reynolds and others, 1988). The origi-
nally horizontal volcanic strata and their
crystalline substrate have been rotated
70° to 90° so that bedding is now
almost vertical. Rocks exposed in the
Vulture mine area, therefore, represent
an originally vertical cross section that
has been tilted approximately 80° to the
east by rotational normal faulting. The
map view (Figure 2) represents what was
originally a vertical cross-section view;
what is visible in a north-south cross
section (Figure 3) was originally
horizontal.

Conceptual restoration of the rocks
of the Vulture mine area to their pre-
rotation orientation reveals the approxi-
mate geometry of the ore deposit at the
time of mineralization. Mineralization
and alteration originally occurred along
a north-northeast-trending subvertical
dike that projected upward from the
structural top of a Cretaceous granitoid
pluton (Figure 4A). The association of
gold with the dike (Figure 3) and grada-
tion of the dike into the granitic rocks
of the pluton indicate that gold mineral-
ization was intimately related to Creta-
ceous magmatism and dike emplacement.
Later erosion and subsequent burial by
lower Miocene volcanic rocks (Figure 4B)
was followed by structural dismember-
ment and tilting (Figure 4C) and eventu-
al uncovering by late Cenozoic erosion.
The Astor fault (Figure 3), which is
probably one of the youngest faults in
the area, cuts the deposit and has dis-
placed its down-dip continuation by an
unknown amount (White, 1988).

Fluid-Inclusion Characteristics

Fluid inclusions are bubbles of liquid
and gas that are trapped inside minerals
during mineral formation. The composi-
tion of fluids in inclusions that were
trapped in mineral deposits at the time
of deposit formation reflects the compo-
sition of the aqueous fluids from which
the deposits formed. One can determine
the salinity of the inclusions by measur-
ing the freezing temperature of the
trapped fluid. The minimum temperature
of the fluid at the time it was trapped
can be determined by heating the sample
until the two phases (liquid and gas) in
the inclusion become one. (This is called
the homogenization temperature.)  Fluid
inclusions that formed during precipita-
tion of host minerals are called primary,
whereas those that formed later along
fracture planes are called secondary.

Quartz veins are numerous over a
broad area around the Vulture mine.
Samples of veins were collected from an
area (Figure 2) that represents an origi-
nally vertical cross section through the
Vulture mine and that includes more
than 1 kilometer of paleodepth range.
Homogenization temperatures of primary
and secondary fluid inclusions vary from
approximately 200°C to 320°C and calcu-
lated salinities vary from approximately
1 to 18 percent NaCl equivalent by
weight. Homogenization temperatures
and salinities generally decrease with
decreasing paleodepth (Figure 5). These
fluid-inclusion data reveai the tempera-
tures and salinities of the hydrothermal
fluids that were probably undergoing
convective circulation above the Creta-
ceous intrusion and that were respon-
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sible for much or all of the mineraliza-
tion and alteration at the Vulture mine.
Greater fluid temperatures at greater
depths probably reflect heat from the
magma intrusion (now the granitoid
pluton) that lay beneath the Vulture
mine deposit. Downward-increasing fluid
salinities may reflect a downward
increase in the proportion of aqueous
fluid expelled by the magma during
crystallization.

Conclusion

Recent geologic mapping of the Vul-
ture Mountains and adjacent ranges has
established that the area has undergone
large-magnitude extension as a result of
rotational normal faulting (Grubensky
and others, 1987; Stimac and others,
1987; Grubensky and Reynolds, 1988; see
also Rehrig and others, 1980). Geologic
mapping in the Vulture mine area indi-
cates that this area has been faulted
and tilted like most of the range and
that the Vulture mine gold deposit has
been tilted approximately 80° (Reynolds
and others, 1988). Drill-hole assay data
show that mineralization is associated
with a dike that extends from the struc-
tural top of a Cretaceous pluton (White,
1988).  Fluid-inclusion studies indicate
that mineralization at the Vulture mine
deposit occurred within a larger system
of circulating aqueous fluids in which
temperature and salinity increased down-
ward toward a crystallizing magma body.

Figure 3 (below). Geologic cross section
through the Vulture mine (modified from
White, 1988 and unpublished data). See
Figure 2 for location.
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rigure 4 (left). Evolutionary block diagram
of the Vulture mine area. Although only one
generation of normal faults is shown, rotation
probably occurred by movement on two or
more generations of normal faults and is
more complex than is shown here.

Figure 5 (below). Paleodepth versus salinity
(upper diagram) and homogenization tempera-
ture (lower diagram) for fluid inclusions from
quartz veins in the Vulture mine area. Paleo-
depth is the distance perpendicular to the
approximately vertical disconformity at the
base of Miocene volcanic rocks in the Vulture
mine fault block. The actual depth of Vulture
mine rocks at the time of mineralization was
probably 1 to several kilometers.
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Recognition of this type of ore-
deposit tilting and possible structural
dismemberment has implications for ex-
ploration strategies in extended areas.
Specifically, mineral exploration in
highly extended areas characterized by
rotational normal faulting may be facili-
tated by the knowledge that mineral
deposits may have been tilted 80° from
their original orientation. Such rotation
provides a natural laboratory for the
study of mineral deposits because the



deposits are exposed in what was origi-
nally a near-vertical cross section. This
type of extensional faulting may also cut
an ore deposit into two or more pieces
and leave them in shinglelike imbricate
fault blocks separated from each other
by several kilometers (e.g., Lowell, 1968).
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State Geological Survey - U.S. Geological Survey

Figure 1. Representatives from the AZGS and
USGS discuss the Cooperative Geologic Map-
ping (COGEOMAP) program. Left to right:
Larry Fellows (AZGS Director and State Geol-
ogist), Steve Reynolds (AZGS Research Geolo-
gist), Ben Morgan (USGS Chief Geologist,
Reston), and Dave Russ (USGS Assistant
Chief Geologist for Programs, Reston).

Meeting Held in Tucson

The annual meeting of the directors
of western State geological surveys and
key US. Geological Survey (USGS) staff
was held in Tucson October 22-25 at the
Ghost Ranch Lodge. The purposes of the
meeting were to improve communication
between staff of the State and Federal
surveys; learn about current activities,
projects, and concerns (Figure 1); and
explore ways of fulfilling the respective
statutory mandates more effectively
through improved coordination and coop-
eration. Ten of the 13 western State
geological surveys were represented;
approximately 20 USGS staff members,
primarily from the Office of Mineral
Resources, were also present.

Western State geologists held an all-
day business meeting at the Arizona
Geological Survey (AZGS) on October 21

(Figure 2). USGS geologists held a
variety of postmeeting functions at their
Arizona Field Office.

Two major discussion sessions were
held at the joint meeting: (1) the Min-
eral Resources Data System (MRDS), a
computerized database maintained by the
USGS, and (2) outreach activities in
earth science education. A half-day field
trip was taken to observe detachment-
fault geology and the impacts of ground-
water withdrawal, subsidence, and earth
fissures in the Picacho basin (Figure 3).

The 1990 meeting will be cohosted by
the USGS and ldaho Geological Survey
in Moscow, Idaho.

Figure 3 (above).

AZGS geologists Phil
Pearthree and Steve Reynolds discuss areas
of subsidence and earth fissures in the Pica-
cho basin with field-trip participants.

Figure 2 (left). Western State geologists
meet to discuss mutual concerns. Top row,
left to right: Bob Forbes (Alaska), Ed Ruppel
(Montana), Jon Price (Nevada), Don Haney
(Kentucky; President of the Association of
American State Geologists), and Larry Fellows
(Arizona). Seated, left to right: Eric Schuster
(Deputy Director, Washington), Jim Davis
(California), Earl Bennett (ldaho), Jamie Rob-
ertson (Deputy Director, New Mexico), and
Lee Allison (Utah).

Arizona Geology, vol. 19, no. 4, Winter 1989
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By W. SPENCER HUTCHINSON
Written for Engineering and Mining Journal

quartz on the rim of the desert, watched century

by century the seasonal migration of the Apaches,
who crossed the mountains and the forty miles of desert
between the waters of the Hassayampa and the Gila.
In the sixteenth century it beckoned the adventurous
Spaniard from the beaten trail to reveal its gold and
to take his brass-poled and steel-edged axe for a token.
It was not until 1862 that any attempt was made
thoroughly to explore central Arizona; no one had be-
fore essayed more than a hurried passage through the
counfry, although all believed it to be rich in minerals.
The Territory of Arizona was organized by act of Con-
gress, Feb. 24, 1863, and about the same time Weber,
Walker, Wickenburg, and other veteran pioneers came
into the district.

Henry Wickenburg, with several companions, was
prospecting upon the Hassayampa in October, 1863, and
discovered a butte or small isolated mountain of quartz
which they recognized as containing gold, but to which
they attached no great value at first, so that all but
Wickenburg were reluctant to go to even the small
trouble of posting notices, claiming the lode. It was,
however, taken up, and the Vulture mine by 1867 became
the best-known and most profitable property in central
Arizona, if not in the entire territory. The main quartz
outcrop, a tooth-like butte, was 500 ft: long, 400 ft.wide,
and 100 ft. high. ‘ > ,

The Vulture mine is in Maricopa County, fourteen
miles south of Wickenburg, a station on the Prescott &
Phoenix branch of the Santa Fé Ry. about fifty miles

THE VULTURE, a gigantic tooth of gold-threaded

“northwest of Phoenix. The mine is reached by auto-

THE VULTURE MINE AND CAMP, FROM THE MILL, IN 1914

The Vulture Miné

An Excellent Example of the Effect of Faulting Upon the Development
Of a Southwestern Gold Deposit—Discovered in the Sixties, the Property
Had a Good Record of Production Until 1917, When It Was Closed Down

mobile road, which surmounts a pass at an altitude.
2,700 ft., just north of Vulture Peak. The mine itse
is at an altitude of 2,000 ft. It was not so accessible it
the early days before the railways were built, when
Ehrenburg, on the Colorado River, was the neareé;
supply point and whence all the machinery for !
first mill was, hauled 168 miles across the desert.
1880 the railroad reached Phoenix and in 1893 it
extended to Wickenburg. The Hassayampa is a “d
river the greater part of the year, but its sub-chan
stream is unfailing, and at Wickenburg abundant wa
is found by shallow wells. Of these waters, it is alleg
“He who drinks thereof shall never afterward tell /&8
truth, have a dollar, or leave Arizona.”
The first mills for working the Vulture ore were bul
on the Hassayampa, one a short distance above Wi
burg, and sixteen miles from the mine, the other.¢
siderably further down the river and ten miles
the mine. Wells were drilled at the mine in 1909,
a watercourse in gravel was found under the lav
400 ft. depth. Two wells were equipped with pull
but the water nearly failed in 1912, and one of the W
was deepened to 1,003 ft., where more water was\f
This water rises to 450 ft., whence it is pumped¥
a standard well rig, and fer four years, as lonz"iv =
well was used, the flow showed no diminution, and
was never -any lack of water for the mill at th
or for other needs. = B
Wickenburg himself seems to have been’
of initative, for within six months of his dis
had built arrastras on the Hassayampa River,
he hauled ore yielding $80 to $100 in'gold pe

covel
&
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1865 built a five-stamp mill, which he worked steadily
ntil 1867, when he sold the mine to an English com-
pany. The new owners built a new mill of forty stamps
about a mile above the town of Wickenburg. Tailings
1 excess of 200,000 tons accumulated here from the
es Hauled from the Vulture mine. The treatment at
his early time was, of course, by amalgamation, and
lthough the accounts refer to some concentration by
umping tables, it appears that the concentrates were
‘hot shipped away, but were piled up for future treat-

ent. At any rate, after the cyanide process was

i END OF THE EASTERLY OPEN CUT

developed and in the early 90’s, this tailing pile was
worked over by cyanidation with great profit.
The ownership of the mine was divided, and this fact
accounts for another mill of twenty stamps built in
11871 at a point on the river known as Smith’s mill, ten
miles east of the mine and fifteen miles below Wicken-
burg. There was a third mill at Seymour some time
.. later, about three miles above Smith’s mill and about
the same distance from the mine and on the old stage
; “"road between Vulture and Phoenix. Frequent mention
f’iS made of the excessive cost of operation, due to the
L long wagon haul from the mine to these mills, which
& made it necessary to sort the ore at the mine and put
9 into stockpiles for later treatment everything that
= }1e1ded less than $20 per ton. The practicability of
: bu11d1ng a mill at the mine and also of laying a pipe line
, from the Hassayampa River was considered early in the
~ progress of the work. This plan, however, waited until
1879 for its realization, when the Arizona Central Min-
ing Co. acquired all of the different claims on the de-
~ posit. An eighty-stamp mill was then built at the mine
and a six-inch pipe line was laid from Seymour, whence
Water was pumped from wells sunk in the bed of the
river. Power was provided by a steam plant burning
wood, and during the operation of the mill, which con-
- tmued for seven or eight years, all of the scanty growth

ey
7

. of desert trees was cut off for twelve miles around the
> Mine,

: During the twenty years from 1888 to 1908, the mine
Was worked only in a small way by lessees. In 1908 it
Was reopened by the Vulture Mines Co. The mine was
1Dumped out and the shaft sunk deeper. Milling began
ﬁ’in 1909 from ore mined in the upper levels and milled in
-';, wenty stamps of the old mill repaired for that purpose.
The ore was amalgamated in the mortars and on plates
approved California style, with very good results and
metallurgical efficiency of 70 to 80 per cent.- The
ilings were piled for later treatment by cyanide.
ater was developed by the deep wells, and a new mill
duilt in 1910. The latter was of twenty heavy stamps,

“THE VULTURE MINE, SHOWING THE VEIN IN THE WEST

with-supplementary grinding pans, having a capacity of
100 to 120 tons of.ore daily, and was driven by a
gasoline engine. The mill worked steadily, with the,
exception of an interruption of a few months, until the
end of 1915. All activity ceased in 1917. The mine
was allowed to fill with water, and in 1919 the equip-
ment was advertised for sale.

Only the most meager records of the production of
the Vulture mine between 1864 and 1908 are to be
found, but it is known to be very large. Published re-
ports credit it with as much as $16,000,000, and some
claims are made of even larger production. In Mineral
Resources for 1869 a record is given of 15,474 tons
milled at Wickenburg, which yielded $399,748, whieh is
at the rate of $25.83 per ton. Whatever uncertainty
there may be regarding early production, there is none
concerning that since 1908, which amounted to a total
of $1,839,375, of which about 30 per cent came from
concentrates shipped to smelters and the remainder was
from bullion derived in nearly equal proportion by amal-
gamation and cyanidation. Complete records of tonnage
are not at hand, but there was milled during the years
1912 to 1914, inclusive, 82,091 tons of ore of an aver-
age assay of $18.94 per ton, which was treated with a
metallurgical efficiency of about 82 per cent.

The mine is in the foothills of the Vulture Mountains
at the edge of a broad, gently sloping desert valley. The
country rocks are schists, probably pre-Cambrian, with
dikes and irregular masses of granite, all antedating
the mineralization. Vulture Peak, at an altitude of
3,500 ft. and five miles northeast of the mine, is a
volcanic neck with radiating dikes whose prominent
outcrops form striking topographic features. This
neck apd the dikes are assumed to have been the

THE OFFICE AND ASSAY LABORATORY AT THE
VULTURE MINE
These buildings date back to the very beginning, and are built

of mine boulders, some of which show free gold.

This picture
was taken in 1908. The buildings are still standing.

source of the lavas which filled an old valley and buried
the easterly extension of the Vulture mineral zone.

The vein strikes east and west and dips northerly 42
deg. It presents two characters: next to the foot wall,
a vein five to six feet thick of rich mineralized quartz
but without admixture of schist, and above this, and
separated from it by chloritic schist, a big quartz vein
thirty to fifty feet thick. In some parts this vein is of
clean, white quartz, which is invariably low-grade and
cannot be worked at a profit. In other parts, the
body of this vein is made up of fragments of schist
with quartz between, and is rich. The hanging wall is

of chloritic schist, the foot wall being of sericitic schist.

The outerop was 1,000 ft. long, but it has all disappeared
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now, the upper parts of thé vein having been quarried
in two large open pits. The westerly pit is 300 ft. long
and the easterly one 500 ft., with low-grade vein matter,
which consists mostly of white quartz too poor to mine,
remaining between them.

' In the oxidized zone the quartz is stained with iron
oxide, and some wulfenite in characteristic tabular
crystals with razor-sharp edges is found in openings in
the quartz. Vanadinite is reported to have been found,
but it must be rare, for none was seen during the re-
cent operations. Below the zone of oxidation the vein
minerals, other than quartz, are pyrite, galena, blende,
and chalcopyrite. The proportion of these is indicated

—

extensive outcroppings of granite are found, occurring
as an intrusive mass in the schist. The vein extends
into the granite, but pinches out within a short dis.
tance after splitting up into several smaller veins, which
have, however, yielded some high-grade ore. Granite
of identical character was encountered in the westerly
end of the 950 level, in the easterly end of the 1,550
level, and in a diamond-drill hole put down from the
latter. These points of exposure of granite in the zone
of mineralization indicate a probable easterly pitch of
the contact and perhaps also an easterly pitch or rake
to the ore zone.

The position of the stoped areas is shown in Fig. 1,
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FIG. 1. LONGITUDINAL VERTICAL PROJECTION OF THE VULTURE MINE WORKINGS

1, and the assay of the concentrates, which was 12 to
15 per cent of lead, 8 to 12 per cent of zine, 1 to 2 per
cent .copper, and from $120 to $200 in gold. Metallic
gold was found in all parts of the mine, and even in
the deeper workings, where the ore was not oxidized
but was made up of characteristic quartz with asso-
ciated sulphides, coarse gold was present, and thus some
pieces weighing half an ounce or more accumulated in
the mortars of the stamp batteries. This gold had a
fineness of 760 to 780.

The association of gold with galena is an interesting
characteristic. The gold thus associated appeared not
to be metallic, and proved, upon experiment, to .be
peculiarly obstinate to cyanidation, but the galena was
usually rich, so that when the average mill concentrates
assayed $150 per ton the clean galena concentrate as-
sayed $600. - These characteristics of the ore led to the
adoption of a rather unusual metallurgical treatment, a
combination of amalgamation, concentration, and cyan-
idation. T g

~Just beyond the ore shoot on its westerly extension

£
silicification is found throughout, but mineralization, in-
stead of being uniform, is segregated in two well-defined.
ore shoots. The easterly orebody, which is the one.
furthest from the granite, was the larger in every:
dimension, and the position of the two suggests thg’f;;

conception of a succession of ore shoots en echelon.:
Thus, the next one should be further east and deeper,:
and the faulting would have carried it to some sucb"g,d_'_
position as is indicated on the drawing as “probable’
zone of extension of mineralization.” Evidence of east-=

erly extension of the ore zone would naturally be looke@f“

¥
2

for on the surface, but near-by exposures are Iackingié

for the reason that the schists are buried by volcaniC i
tuffs and lavas. The schists emerge again 3,000 ft. tg
the east, where they show characteristic structures an
some mineralization. . x “4ig
The geological feature which has been a controlling®
factor in the history of the Vulture mine is the extra
ordinary development of faulting. There are a greats
number of small faults, with displacement, however;
of a few feet only. These have been of little conseé

B
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quence and have interfered neither with development
por mining. Besides these, there are two major faults,
which are known as the Talmadge and Astor faults.
The Talmadge fault cuts the orebody off on the easterly
end and on the dip, crossing the vein on its strike at
an acute angle. The dip of the fault is 80 deg. to
the northeast, which compares with the dip of the
vein, 42 deg. to the no The displacement of the
vein is 300 ft. verticall his fault does not outcrop
at the surface, but is buried by gravel wash, a circum-
stance tending to conceal its true character, which was
consequently not recognized until 1911, That this fault
was encountered early is shown by the sketch, Fig. 3,
and a quotation from a letter' written in 1872 by the
superintendent of the mine to Rossiter W. Raymond,
then U. 8. Mining Commissioner:

“At a depth of 232 ft. below the surface of the mesa
the fissure is found to change from a dip of 45 deg.
north-northeast to an almost vertical position.

the
982-ft. level, the fissure was crosscut and found to be
of blue clay some 12 or 15 in. thick. Outside of this
was the hanging-wall rock peculiar to the mine above;

but the fissure, throughout its width, was found to be
filled with a hard black rock full of fine iron pyrites and

some galena, and similar in character to the cap or
barren filling which is found in many Colorado lodes.”
It is interesting to find the correct interpretation of

' this puzzling geological structure by comparing the
~ sketch, made in 1872, with the cross-section of the

orebody as developed in 1918. So far as is known, no
work was done deeper than that shown in the old sketch
until 1911.

It is not easy to show these faults and their relation
to the vein clearly and fully without a series of cross-

sections or a model, but the two accompanying sketches,

Fig. 2, will give an idea of the disastrous results of
the faulting. The fault was encountered during the
recent working of the mine on the 500 level near the
plane of section A-A, and here it was from five to six
feet wide between the walls and was filled with gouge
and broken fragments of schist and quartz. For a
short distance, in some places fifty or sixty feet, below
the point where the vein was cut off, the fault contained
0 much crushed vein matter that the fault was profit-
ably stoped for a considerable distance. The fault is
mineralized discontinuously by calcite, which appears

1Mineral Resources West of the Rocky Mountains, 1874.
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FIG. 2. CROSS-SECTIONS ON 4-A AND B-B OF THE VUL-

TURE MINE, SHOWING THE 'EFFECT OF FAULTING

47 ft. in width, and having on the hanging wall a seam-
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FIG. 3. SECTION OF VULTURE MINE

Drawn by Peter Taylor, superintendent, in 1872, published in
report of the U. S., Commissioner of Mining Statistics, 1874, page
348, A, outcrop; B, mouth of main shaft at surface of mesa; C,
182-ft. level; D-D, interior shaft; FE, crosscut at 282-ft. level,
showing vein 47 ft. thick, with seam of clay on hanging wall; F,
north property drift, at 232 ft.; @, crosscut (unfinished) at 312-

.ft. level; H, small winze.

in lenses a few feet in length, sometimes a foot in thick-
ness, dark colored, and containing here and there crys-
tals of* galena. The caleite is comparatively plentiful
near the surface and is not found in the deeper parts.

When the position of the fault was determined by the
extension of the underground work, its apex was pro-
jected and staked on the surface, and it was found that
it cut through an area of old dry-placer workings about
700 ft. southeast of the orebody. A working hypothesis
was developed based upon the idea that the old placer
marked the position of the faulted outcrop of the vein,
and exploration was thereafter directed by a drift on
the 750 level southeasterly along the fault and by a
vertical winze from the same level on the northeasterly
side of the fault. This work resulted in cutting the
vein on both the 750 and 850 levels exactly where the
hypothesis indicated. The orebody, when rediscovered,
was 35 ft. thick, and the best part of the ore shoot 200
ft. long.

At this stage it was thought that nothing could
interfere with the realization of the most sanguine ex-
pectations entertained for the mine, but before many
months had gone by the Astor fault was cut.on the
1,050 level, at a place where it was expected to find
ore. This new fault is parallel, or nearly parallel, to
the Talmadge fault, and the displacement is in the same
direction—that is, downward on the northeasterly side.
The amount of that displacement is not known, for the
reason that neither the vein nor any other correlating
features have been found beyond it.

The physical condition of the fault-filling does not
suggest displacement greater than that of the Talmadge
fault, but the winze 500 ft. vertically below the 1,050
level did not find the vein, although it did find stringers
of quartz which yielded good assays, a condition which

is characteristic of mineralization in the schists beyond - '

the ends of the ore shoots. It is believed that the drifts
might wisely have been carried further east before the

work was stopped, but, in any case, if the vein should /g /7
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some day be found in the east end, a new shaft from
the surface would be necessary for economical work-
ing, and any further explorations had probably best be
done by diamond drilling.

The purpose of this account is to put on record the
facts concerning a remarkable gold mine, with the hope
that it may be of service to others who may harken to
the call of the Vulture.

Iron-Ore Production in 1920

HE iron ore mined in the United States in 1920, ex-

clusive of that which contained more than 5.5 per
cent of manganese, is estimated by the U. S. Geological
Survey at 67,773,000 gross tons, an increase of 12 per
cent as compared with the output in 1919. The ship-
ments of ore from the mines in 1920 are estimated at
69,558,000 gross tons, an increase of nearly 24 per cent
as compared with shipments in 1919. The stocks of
iron ore at the mines, mainly in Michigan and Minne-
sota, apparently decreased from 12,986,000 gross tons
in 1919 to 11,145,000 tons in 1920, or 14 per cent.

The production of iron ore in 1920 was less than
2,000,000 tons below that of 1918 and is exceeded only
by that of the war years 1916, 1917, and 1918. In 1920
shipments exceeded production by approximately 1,785,-

000 gross tons, but in 1919 production exceeded ship- .

ments by about 4,147,000 tons.

LAKE SUPERIOR DISTRICT

About 86 per cent of the iron ore mined and shipped
in 1920 came from the Lake Superior district, in which
58,173,000 gross tons was mined and 60,056,000 tons
was shipped, increases of about 12 and 24 per cent,
respectively, as compared with the quantities mined and
shipped in 1919. These totals include the ore mined and
shipped from the Mayville and Baraboo mines, in Wis-
consin, and ore shipped by rail as well as water from all
mines, but exclude manganiferous ores that contained
more than 5.5 per cent manganese. The ore is chiefly
hematite. The stocks of iron ore in this district appar-
ently decreased from about 11,887,000 gross tons in
1919 to about 10,000,000 tons in 1920, or 16 per cent.

The shipments of iron ore by water from the Lake
Superior district in 1920 (including manganiferous iron
ore), according to figures compiled by the Lake Superlor
Iron Ore Association, amounted to 58,527,226 gross tons,
an increase of 24 per cent as compared with these ship-
#@ents in 1919. A total of about 1,529,000 tons is thus
indicated to have been shipped by rail.

The mines in Minnesota furnished 67 per cent of the
total iron ore shipped from the Lake Superior district in
1920 and 58 per cent of the total of the United States.
The mines in Michigan furnished 31.per cent of the
Lake shipments and 27 per cent of the grand total.

SOUTHEASTERN STATES

The southeastern states, which constitute the second
largest iron-ore producing area, including the Birming-
ham and Chattanooga districts, mined 6,663,000 gross
tons of iron ore in 1920, an increase of 16 per cent as
compared with 1919. The shipments of ore from these
states to blast furnaces in 1920 amounted to 6,575,000
gross tons, an increase of 18 per cent as compared with
shipments in the previous year. The ore contains about

—

states in 1920 apparently slightly exceeded the ship-
ments, so that the moderate stocks at mines and furnace

yvards were increased.
i p
NORTHEASTERN STATES ?

The northeastern states, which include New Jersey,
New York, and Pennsylvania, in 1920 mined 2,027,000
gross tons of iron ore and shipped 2,070,000 gross tons, :
an increase of 12 per cent over the quantity mined and *
of 36 per cent over the quantity shipped in 1919. A
slight decrease in ore stocks is thus indicated. Most of "
this ore is magnetite, and is subjected to concentrative .
treatment before shipment.
WESTERN STATES 3

Arizona, California, Colorado, Idaho, Montana, Ne-t
vada, New Mexico, Utah, Washington and Wyoming, the
iron-ore producing states in the West, are estimated to~
have mined and shipped 734,000 gross tons of iron ore
in 1920, an increase of 8 per cent as compared with the
quantity mined and shipped in 1919. No large stocks"
of iron ore are maintained at western mines. Hematite
predominates in the western states, but con31derable
brown ore and magnetite are mined.

OTHER STATES

Other states, including Connecticut, Maryland, Mass-
achusetts, Missouri and Texas, in which there are small =
iron mines that produce chiefly hematite and brown ore, -
mined about 176,000 gross tons in 1920, an increase of
63 per cent as compared with the quantity mined in
1919. The shipments from mines in these states in'
1920 are estimated at 123,000 gross tons, an increase of =
16 per cent over the shlpments that were made during ..
the year 1919. ;

Prehistoric Monsters Overran Nebraska
And Wyoming

What geologists term the Oligocene formations con
tain the fossil bones of a great variety of strange extinc
animals. These strata are among the most widespread
and most regularly distributed of the Tertiary sediment:
ary rock formations of the Great Plains, and cover a.
vast area in Nebraska and Wyommg

The lower Oligocene beds, which are believed to be
over a million years old, are often called thanothemum
beds, because they contain great quantities of the bo
of extinct mammals of that name. They were clums}
brutes of elephantine size, according to the U. S. G
logical Survey, having on the front of the skull a pair 0
great bony protuberances, which, although hornlike 1
form, were probably not sheathed in horn. ;

The animals of Oligocene time were apparently abun:
dant as well as varied in kind. Among those characte!'
istic of this epoch were primitive forms of rhinocerosess:
peccaries, ruminants, camels, insectivores, and opossum3
The saber-toothed tiger, one of the most formldab
enemies of primitive man, first appeared in the Oligocen
epoch. The horses whose history began with " th
diminutive four-toed Eohippus continued in the Oligo
cene. Hoglike animals were rather numerous. One_ 0
these was a formidable beast with curious protuberan
on its head, the use of which is not known. Rhinocero
similar to those now found in Africa and India lived,

' “Turpentin

Ce

N Al
U.s!
plants
tions
practic
and co
sumabl
States.
The
treatec
centrat
oil, aci
4.2384
of whi
Not
treatin
reply, "
of con
used w
24,720
The
55,980,
tion of
oils, so
Of r
treated
reagen
ash, 12
oils, 22
In t:
that w
have b
combin
38,255,
per cer
that 39
in met:
treatm
represe
chinersy
In ti
agent 1
consurn
not rep
tion pl
Treageni
copper
ducing
‘ratio o

Coal tars.
Coal-tar ¢
ardwooc

- Pine oils.

‘Pine tars.
Fuel oil. ;
Sulphl_mc
austic (k
Kerosene
X cake..
Xylidine.

oils

otal a
other



ol /P

Ura )
o



2 wiSTram oLs

i

_, .
|

M CTRAIL(R Faka WD i

LISl
:& Wil

sF

LPYRTNID

\

T

IR s

xy .3
B - 2
. Wi e i ==t
e == T vk A f
5 Rl S voio N SR,
CEIRC MILL ¢ T | Western Technoiogies Inc.
. \ e i
SR ¥ I O ) LIS

¥
L]



0047004

Ry
“ AREY) RIS nary
.M

" ! ETRITIY: |
A S e \

Ul seff ooy i ! et
t oy | wetsem | LOINY I § TR
- S S PR )
LIRS i baTe | i
| SO i S
————— e ) i
« va, 2 i [P i}

|

R e SV

BELH

1 CAALFDT NGeLYA Y
- AG F2:MONNZE 4o

deiy

fat.2lidg =

N of e Maies
=

W



02 45T 88y g Wl L Eamts it = LARGUEES S ‘ }

TRANTHAM
MIMESTIC

el Y WL @ & ihani
1 i L ! s o
o ‘
s,
- Ve
= \

R —

P e s

1 A s Bt
i

L DUBGEIHO L L | 2 ,—
) i




EGLSf\ qupg_ Ses WA ,vl"i‘..:; oy '\; ‘75',‘._‘5_,,.‘_,&: e o ,-'5}.;;; bt .,
i BN Y, F?(o(,d ' ’

NLU’"LWVL (‘J@Wtﬁ/ R D

hf?er‘unce /Q/Mwn,d, LQ&M Qf M /;’)Wdﬂ §&>(‘“)L/F6°e< |
East W iura | (}//(/

P Uc@e/)d Ou“)ueﬂ

Vel nwa,&) Cjow?

b/i’,uo«? HL&(MQ’L" ”
d %0

df/’t& EAQT (/u(,aejfy/a /?Z(/)t

o (“ el @,
fﬁé& ud LU(’,@O Sovie ot GO The g W

100 ton, a. cﬁm &4
(?

o @ 0e nuﬂﬂuﬁ
| 109 e GG ‘
, EZL/ /[/7@Z u'tf’bé 2086

ffo%) s /(‘CC{@
AL o (Zﬁ@@ _ cL




% ) L RN RN S !
i 'y N

R T

| % G WINg: ° RAST VULTURE

| .
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See: VULTURE MINE (file)




May 26, 1942

3
MEMORANDUM EAST VULTURE MINE

9

A contact was made for J. C. Lincoln who was unable to obtain
trucks for hauling 2500 tons of lead ore which he had already
mined and could not move.

Arrangements were made with Mr. Hartin of 805 South Central
Avenue who had 3 trucks to haul this ore. Mr. Lincoln

was advised of the priority steps necessary to-take and he
succeeded in getting a rating. Was able to get his own truck

and is now moving his own ore.



I &

Gentlemen:

Wickemburg,rArizona May- £6tu

T

Would apore.ists your ueﬂulhﬂ us a oouple of

copies of the approved bill re. suspension of

»JSG

sment work for ‘the durati on, together with

a half dozen of the approved fiilng notices of
intention to hOld.LlalMo, also any informati on
&8 to how to attend to this part of tne business.

Very tlulg,

REPT. MINERZ" SFEQULGES | Pagt lture Mining Co

g:’!ig:'; a "
oo : ’(E LSzef s
MAY 28 1943 é%?re A

PHOERIX,

= i f
ARIZONA @

Viri
MEMO TO J. S. COUPAL

»

J. Ceo Lincoln, operating the East Vulture

and other mines, has about 3,000 tons of 12%
lead ore on the dump awaiting shipment and

is mining sbout 25 tons a day. He cannot ship
becsuse he has been unable to get trucks. He

has a twenty mile haul to the railroad.

He had a serial number but it was taken away
on March 2 and he has made no application for

reinstatement which he should do at once,

€. F. WILLIS
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29 April 1940
EAST VULTURE MINING COMPANY

Ernest R. Dickie, President Wickenburg, Arizona

Js Ce Lincoln, Vice President geottedale, Arizona
Jo N, Hell, Secretary-Treasurer Wickenburg, #rizons

30 men employed - 6 underground, 24 in mill and on surface work.

Development work: At present working on the old Vulture shaft., Now down
to the 650 f£t. level, and plan to sink ta 750 ft,
They are drifting for ore on the 600 ft. level &nd have
3 raises from the 600 ft. level, On the 500 ft. level
they have a raise in ore averaging $8.00.
Milling 100 tons a day, streight eyaniding mainly,
ore coming from the Glory Hole, which ig being handled by
1/2 yd, shovel, Some ore from development work.

Have purchased a 300 HP Union Diesel engine from Veta
Mine; have also purchased a 4x8 Mercey Bsll Mill, which
will bring the crushing espscity up to 200 tons per day.
Oyanide equipment is OK for handling 200 tonk per day.

Estimeted that there are several rﬁndred thousand tons of
ore above the 100 ft. level whiech will aversge f“om $2.50
to $3.50 per ton.

Present cost for handling ore from 30 cents to 50 cents per
ton to put io mill bin.

Last month's operstions showed a profit ost £2.15 heads.

Have churned drill hole cutting old stopes on the 800 ft.
level and have installed turbin pump in the churn drill
hole which furnishes necessary mill water. This pump is
keeping the water below the 600 ft. level while sinking is
going ashead, y

The old workings reamched a depth of 1550 ft. by step winzes
from several levels. The veln dips sbout 38 deg.

Ernest R. Dickie worked for the UVX in sinking the shaft in
1931; he then took over & lease on the underground workings
end shipped to Haydenj; continued to work for the Peach
interested until 1936 when he ook over the Peach leuse
from the Vulture Mining and Milling Company.



Dr. ARTMENT OF MINERAL RESOUK _&S
STATE OF ARIZONA

Je” FIELD ENGINEERS REPORT
y g,
Mine VUULITURE MILL Date  OCT WL 194‘4-1 .
District =~ VULLUHE , Engineer  A.C

Subject: VULTURE MILi.

)

The Vulture mine and milling operations are managed by lir Larnest Dickie.

This plent was closed down for a short time due to the gold closing order

but a short time ago the company got permission to go ahead with certain restriction
placed on the operationse

The mill has now been rununing three weeks and is really doing a good job with
the manpower it has. I was informed that they had only half enough mene

I found all the bosses away, but I talked with a couple of the men on the job,
and did walk thbough the mill and over the suriace, and saw things were running
pretty gemoothe

Report is on file of the operations of this company when it was running full
blast, so I will not go into the details.



Bys  Jo B Gougsl ' EAST VULTURE MININO

Huy 28, 2942

Bawy Mm Hining Company
v Brnoet Be Dlokle, Providont
v Js Gy Linooln, © Vicewprosident
« Fu B Badd . Besrebary oad Tressurer

Po Us Box O, Wiokenburl, drizens

¥ Vuktuse utne

 Lousted 14 sﬁm m feom Wiekenburg on the Vulturs Bonds
Horieepk Countye

2941 produstion all in yold «- $125,000,

~ Unable So epprosfmete the tosnage due to changes fn plaat sspeolity
| but spproximately 200 tons per dey.

Gompl ste eyanide mille

Eave Jigs whileh mede u beawy fven sonoentrate, oaryying ¢ dittle
Loed snd pome gold, obipped %o Mages Saelbers

1942 production a% rete of shout 200 tens per Geye

m“mmsmrmnanmmnmmmtmutmvsa
foot lowel shere they huive anbersd the eulphide sone epd wre now
dovelopings The ors heve shows 30 feed wide, sereyiag 4% of lead
and 36 soppere The produsiion for the past yeor has some from the
oxldtsed portion of this veln of sad nesr She surfece snd wes
niasd by power shevels Zupleyisg 18 ness

N Hoon Anahor Ninee

Herky tn 1942 & lesse snd mﬁim wie Yuken on this properdys

Loscted 23 milen south a:t Vulturs on the Vulturo Roads Rave
compresnor snd feokehnmsore snd ere this weok moving in the

old & yuwd snovel ussd o Vulturss

The veln du 8 o 10 foob thiek and Sipe ot aboul 10 degrovs into

the BALL wud will be stripped and udneds

Bowe 2000 Sons of lesd ouby The ore sontsine nolling elaveAversge 308 Py
Thows Lo & new resp o the Blxle slldlag, weer Hoeseyonmps on the Bele
Rys wnd She ove wiil be shipped to 21 Puso, Tonsas

Expuot %o make L onr & duy se soon a8 the shovel is 1n and wmill

thow eim S0 2 ouve & days

6 men wre suployeds They beve thelr own truck Tor hewliags

N Lest Spanlard Mo

Losated 16 milon south of Velbure on the Vulture voads This
propopty hee been token under leses and option, shortly afger
Bhe Tiret of She yeurs
muummmmwmwmmmmmmmmm
wub some ore Lo the swnese oF %his works Obip A our of ove lust
wook to Bl Puaste mommmmmww wwm

5 o 4 one in sliver,

Bopubpped with holst, hendlrone wnd SoBprentovs

Adwm o malie ons onr & week during eeely development sod step up
B 3 ours o week ne ool o posolbles
Employing 4 wen on ouly ene shifs asd wnm puk on Ywo ebifts

A0 men ware swallable,



HBurly in She work thay obtained & serisl numbsy vating on priovitles.
Thie was on She Yelture minfag work snd Chelr uuaber was net sanselled

Phey hmve upplicd for buuus peymente on new produetion and X belleve
beve been grested s 0 quelue

Phelkie bus only two problems whiel give bim conowsras They both
ore on labory He 16 unsble %0 get skilled men snd has Swken %0
syainlng theme Hia compluint Lo thod after e 3 or 4 months Sraluing
the men get portislly skilled fn seme peptiouler Mne snd eare thes
entiond sy by o bettey pay jobs He onnnot compete with the wefes
on defense and suek other jobse

Phe other worry i the growiag strength of the unions snd how soon
Be will heve union Sroubles Mo Sroubls fs setuslly iu alght bub
he snsieipetes 1t will scon BAY swsll miness

fle stated one instense. He hed o bulldewer, Sdle, sud work wie
bedag done on woms governmsat project nesr by for en airfields
They weked to boyvow bl ewipment end he #0 arrsugeds When the
euntreet wes aboud %o be signed, the mas iu vharge oalled snd
avked 1T bhe wos uelng vnlon mon and ke said *ilo® and L% wes
deslded et they therelore could not use the bulldosers

mmrmﬁm;mnrhmmaﬁammMmemm
is detug bis wlmost to step up production and lepes the new ovs
developing in the Veltwre will put Bim in liue %o wdd produstion
of ssseatisl mobsls fyrom thet werking.

N

Jo Bs Coupsd
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v
EAST VULTURE MINING COMPANY

Y

Erneat R. Dickie, President Wickenburg, Arizona
“Je¢ Co Lincoln, Vice President Beottadale, Arizona

J. N, Hell, - Seeretary~Tressurer Wickenburg, Arizons

30 men employed -~ 6 underground, 24 in mill and on surface work.

Development work: A% present working on the old Vulture shaft., Now down

to the 650 f£t, level, and plan to sink to 750 ft.

- They are drifting for ore on the 600 ft. level and have
3 raises from the 600 ft. level. On the 500 ft. level
they have a raise in ove averaging #8.00.
Milling 100 tona a dey, straight cysniding meinly,
ore coming from the Glory Hole, which is being handled by
1/2 yd, shovel. Some ore from devaslopment work,

Have purchassed & 300 HP Union Diesel engine from Veta
Mine; have also purchased a 4x8 Marcey Ball Mill, which
will bring the crushing sepacity up to 200 tons per day.
Cyanide equipment iz QK for hendling 20C tons per day.

Zsbimated that there are several hundred thousend tons of
ore sbove the L00 £t. level whieh will average from £2.50
to $3.50 per ton,

Present cost for handling ore from 30 cents to 50 cents per
ton to put in mill bin.

Lest month's operstions showed a profit om £2,15 heads.

Hewve churned drill hole cutting old stopes on the B0OD ft,
level und have instelled turbin pump in the churn drill
hole whieh furnishes necessary mill water. %This pump is
keeping the water below the 600 ft. level while sinking is
going shesd, :

The old workings reschbed « depth of 1550 ft. by step wiunzes
from several levels. The vein dips sbout 38 deg.

Ernest R. Dickie worked for the UVX in sinking the shaft in
1931; he then took over & lease on the underground workings
and shipped to Haydenj conbinued to work for the Paeach
interested until 193 when he took over the Pesech lesse
from the Vulture Mining and Milling Company.
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May 28, 1943

w"‘ ; r‘”)

Mr. Ernest R, Dickie CI‘J““‘ ‘)
past Vulture Mining Company
Wickenburg, Arvigzona

Dear Mp, Dickioes

] i am enclcsiﬁg blanks for {iling intention
" %0 hold mining claims, ‘ ;

You will note that thers is space on each
blank for nawming twelve claims. ALl that is
negesgary is fo £ill in the newme of the claim
and the book and page whsre it is recorded and

, then file the signed paper at the County
Recorder's office.

Very truly yours,
J+ B, Coupal, Director

J80skk
fnclosures

\



A
4
:
b

BeE uay 28, wes
W‘ ‘Fe By mj. BAST VULTURY MINDNG 00, :

Jalked with ir. Swoeus Dickie, Fresident, at the sine,

Wy, Ulokie quite agresd with the need and value of the wovks

He is working vebher olose to his belt on money and suys that he

does not want o make a definite oommnittment but widldwy and pey
8,00 o month se I sugposted 1o hilme

Ho oume Shrough the same way with She AN0A fund leat years

He sppeeetates our work and stated he would contwrivute from time O tinge

B

Je Ba W %

% pakeals Rt S
P TR YA



Hay 7, 1942

1
Mr. 4. Ce« Lincoln,
Box 141,
Scottedale, Arizona

Lear Mr. Lincolns

You told me Wednesday that you had 3,000 tons
of lead ore and were mining 25 tons e day from your East

Vulture mine end that you needed to get in touch with a
trucker.

¥r. G. . Hartin, 805 So, Central Avenue, Phoenix
has three trucks, 6-ton ore capscity, and is a responsible
and rellable contractor., I asked Mr. Hartin to see you.

If you make some deal, please let me know so thet
we can get it off our list of pending jobs to be done.

Yours very truly;

CHARLES F, WILLIS, Chairmen
Board of Governors

CFuoMH
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