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EL TORO MINES

Santa Cruz County, Arizona

INTRODUCTION:

The E1 Toro property located approximately nine miles northwest
of Patagonia, Arizona is owned by the Bond Mining Trust, E1 Toro Mines, Inc.,
P. 0. Box 736, Patagonia, Arizona has entered into a lease and purchase
agreement to acquire the property from the Bond Mining Trust. ’

LOCATION AND ACCESS:

The E1 Toro property consists of 117 mining claims and is com-
prised of about 2500 acres. :

The property is Tocated in Sections 33, 34 and 35, T.20S., R.14E.,
Sections 1, 2, 3, 4, 10, 11 and 12, T.21S., R.14E. and Section 6, 7 and 18
T.218., R.15E,

TYNDALL MINING DISTRICT (from Univ. of Ariz. Bul. 191, Kieth 1975)

The Tyndall mining district covers a large area along the west flank
of the southern Santa Rita Mountains, extending from the border with Pima
County and the 01d Baldy district to the north to Sonoita Creek to .the south.
The eastern boundary with the Wrightson district is along the general crest
of the mountains and the western edge is an arbitrary line along the base
of the western foothills, including the Governor Hills. The southern part
of the district was at one time called the Aztec district from an early mine
of that name. The origin of the name Tyndall is unknown but the district
was organized in November 17, 1876 when the Tyndall Mining Company was oper-
ating the Abercon mine.(location unknown).

The topography of the northern part of the district and the cast
side is mostly very rough with steep rocky slopes, sharp ridges, and deep
canyons. The high peaks of Mt. Hopkins and Mt. Wrightson are at the north-
east corner. To the south the topography is more subdued and rolling but
locally rough. The western slope is broken into irregular bench-like foot-
hills separated by numerous canyons.

The geology of the district has been mapped and studied in some
detail by Drewes (1971a, 1971b, 1972a, 1972b) and locally by university
students. Some erosional exposures of Precambrian gneiss occur at the base
of the western foothills and thrust-faulted blocks and strips of Paleozoic
sediments occur in the northwestern section. Most of the district is un-
derlain by Mesozoic and Tertiary volcanics and continental sediments that
have been domed up and partly eroded away over a central core of Laramide
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quartz diorite to quartz monzonite intrusives. An intricate pattern of
strong northwest and north striking thrust and block faults and swarms of
quartz latite and rhyolite dikes cut across the district. Similarly swarms
of irregular, lensing quartz veins locally occupy eastwest to northwest
striking fissure or fracture zones. The strong major fault structures ap- -
pear to be deep-seated and to have been active over a long geologic period,
possibly extending back into the Mesozoic and thus were guiding controls

on igneous intrusion and mineralization.

Two general types of mineralization occur in the district. Most
prevalent are the irregular and lensing quartz fissure veins containing
spotty argentiferous lead, zinc, and copper minerals with some pyrite,
barite, and calcite. These veins, often in swarms, cut the Mesozoic vol-
canics, interbedded arkose, and the granitic intrusions in a westerly to
northwesterly direction. The second and more localized type of minerali-
zation is the largely oxidized replacement deposits of argentiferous lead,
zinc, and minor copper in the strongly faulted and folded blocks of Paleozoic
limestone in the northwest part of the district. Oxidation has produced
rich silver values in the upper parts of both types. The gold content is

_very low.

Mining in the Tyndall district dates back to the arrival of the

‘Jesuit Fathers in the Santa Cruz valley in the 1680's. With Indian labor

they discovered and mined numerous vein outcrops for oxidized and enriched
argentiferous lead. The ore was smelted and the silver recovered in crude
adobe furnaces near the missions. Several deposits in the Salero and Alto
areas continued to be worked up to the time of the Mexican Revolution. At
the time of the Gadsden Purchase in 1853 they had long been abandoned due

to unrestricted Apache raids. By 1856, Americans prospectors and explor-
ation companys moved in, taking over the old mines and looking for addition-
al deposits. Most prominent were the Sonora Mining & Exploration Co., the

“Arizona Mining Co., and the Santa Rita Mining Co. The early account by

Pumpelly (1870) gives a vivid account of the difficulties of mining opera-
tions in those early years. With the start of the Civil War and the with-
drawal of military protection, the mines were forced to close down due to
renewed Apache attacks. In the early 1870's it was again possible to start
up mining activities in the district and considerable shallow, oxidized,
and enriched lead-silver ore was extracted. In the Salero and Alto areas, .
lengthy litigation over the title to the claims with the owners of the Luis
Maria Baca Land Grant No. 3 interrupted or delayed many operations. The
Grant had been incorrectly surveyed in 1866 and final settlement was not
reached for many years. Mining operations at any one property has been in-
termittent with few years when more than a few hundred tons of ore were
shipped. The most productive years on record for the vein mines were in
1913-1914, 1923 through 1928, 1942, and 1948 when the Jefferson mine in

the Alto area was the major operation. In 1952 through 1959, 1965-1966,
and in 1972, the Glove mine, operating on the oxidized replacement deposits
in limestone, produced from one thousand to over five thousand tons of ore
per year. There has been little or no recent production from other mines

in the district.
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The total estimated and recorded production of base and precious
metals from the Tyndall district through 1972 would be some 56 thousand tons
of ore containing about 9.4 thousand tons of lead, 2.8 thousand tons of zinc,
480 thousand ounces of silver, 1,260 ounces of gold, and 500 tons of copper
for a total value of some 3.6 million dollars.

The more obvious surface indications of economic mineralization
in the Tyndall district have been prospected or worked over many years.
What may remain in the vein-type deposits is of doubtful economic value and
the replacement deposits in Paleozoic limestone appear to be limited. How-
ever, the strong northwestward alignment of faults and quartz vein swarms
extend outward from Red Mountain which appears to be a center for more in-
tense copper mineralization and suggests that a careful geologic study of
this structural zone might indicate favorable loci for deeper economic de-
posits. Drewes (1973) has shown geochemical anomalous areas in the district
which should be further investigated.

WANDERING JEW MINE (from U.S.G.S. Bul. 582, Schrader 1915)

The Wandering Jew mine is Tlocated half a mile north of the Alto
mine, in the upper north side of Apache Gulch, which separates Alto Hill
from the mountains on the north, at an elevation of about 5,500 feet. The
camp is on the opposite side of the gulch, one-third of a mile to the south-
west. The property comprises a goup of eight claims. It is developed to a
depth of 100 feet by two shafts 300 feet apart, drifts, tunnels, and corss-

cuts aggregating about 2,000 feet of work, as shown in part in figure 23.

The country rock is gray diorite intruded by granite porphyry
and latite. The property contains five or six veins or ledges, but the
deposits are contained principally in the ‘Wandering Jew vein varies from
six inches to four feet in width and dips 50° N., into the mountains. The
gangue is principally quartz. Between and adjoining the two principal shafts
the vein is uncovered by a trench, and for a distance of about 400 feet it
shows principally sulphide ore of the same character and grade as that found
in the shafts, which are reported to contain ore all the way down and to be
all ore from the 40-foot level to the bottom. From this statement the ore
body, having a known horizontal extent of nearly 400 feet on the surface,
seems to be a continuous sheet of argentiferous steel galena at least 100
feet in depth. Where the width of the ore body does not much exceed 1 foot
the ore is said to be very pure. It is estimated that about half of the
deposit is shipping ore, and the rest is good-grade concentrating ore.
The ore is argentiferous lead ore and is essentially sulphide or galena
from the surface down, but in places it contains a 1little copper carbon-
ates and some chalcopyrite. The quartz croppings rise boldly eight feet
or more above the surface, and toward the east the vein seems to be off-
set by a fault having a lateral throw of 60 feet.
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The M. and S. claim, adjoining the Wandering Jew ground on the
southeast and opened by a 100-foot shaft, is said to contain a large body
of good-grade argentiferous zinc ore.

TOLUACHI GROUP (from U.S.G.S. Bul. 582, Schrader 1915)

The Toluachi group, owned by Josiah Bond, whose camp is 1% miles
north of Alto, comprises 19 claims lying north and east of the camp. The
country rock is somewhat tuffaceous latite of dark green color. Along its
eastern border, however, the formation contains so much granite porphyry,
apparently in the form of included bowlders and pebbles, that it has been
mapped as granite porphyry. The rock is cut by a large number ofosma11
fissures which trend about east, the principal strike being N. 85~ W. As
many as 50 small veins were noted in a distance of three-fourths of a mile
north from Bond's cabin. The quartz veins are mostly rather small but range
up to 4 feet in width. They are stained with iron and manganese and in
places show copper carbonates at the surface. Some of the claims are said
to be bonded to eastern people. Among the principal prospects are the Jersey
Girl, Silver Sally, and Merry Widow.

The Jersey Girl prospect is locaied just east of Bond's cabin on
a 5-foot lode which at the surface dips 80~ S., in latite breccia, and oc-
cupies a well-defined fissure four to six feet wide, filled mostly with
gouge and crushed rock. Toward its middle, however, it contains two small
veins or pay streaks from two to zero inches in width, composed principally
of a quartz-calcite-siderite gangue with a little rhodochrosite and rhodo-

.nite. The filling of the lode in general, not including the two quartz

veins or pay streaks, is said to average $20 to the ton in copper and sil-
ver. One of the veins or pay streaks is composed chiefly of copper and lead
stained quartz showing galena and seemingly a little gray copper. Some of
it is banded, but postmineral movement has crushed it. The principal ore
minerals are galena, proustite, tetrahedrite, horn silver, embolite, bromy-
rite, chalcopyrite, chalcocite, malachite, azurite, cuprite, argentite, and
tennantite. :

The richest ore is said to occur on the 80-foot level, where the
two pay streaks join or intersect. Some of its carries 10 per cent in cop-
per, 30 percent in lead and 120 ounces to the ton in silver. On the north
wall the ore contains much white mica. Between the two pay streaks seri-
citic mica still remains but the filling is mostly quartz, and it is stained
with manganese and iron. On the 90-foot level chlorite is associated with
the sericite. On the south wall, where also the material is much iron
stained, it apparently runs higher in silver.

The Silver Sally prospect is on a vein which strikes N. 60° W,
and is opened by a 280-foot shaft and a 100-foot drift to the east on the
220-foot level. The vein is 15 feet or more in width. It consists princi-
pally of iron-stained silicified diorite, which, however, contains a 4-foot
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band of iron and lead stained quartz that carries galena and sphalerite.
Some of the ore, which probably contained horn silver or cerargyrite, is
said to have averaged 50 ounces in silver to the ton.

The Merry Widow prospect is located in Bond Canyon at an elevation
of 4,970 feet, on the Merry Widow-Badger vein, which dips steeply to the
south in andesite breccia and is opened by a 100-foot shaft, from the bottom
of which a 45-foot drift has been run to the west with a 20-foot winze sunk
at the face. The vein contains ore, of which a shipment of 5 tons is said
to have averaged 8 per cent of lead and 72 ounces to the ton in silver. The
ore also contains some copper and zinc, and for the latter mineral the ship-
ment was penalized. The ore minerals are principally galena, sphalcrite,
and chalcopyrite, contained in a quartz-calcite gangue.

ARIZONA-PITTSBURG MINE (from U.S.G.S. Bul. 582, Schrader 1915)

The Arizona-Pittsburg mine is located 3% miles north of Salero
and about a mile northeast of the Jersey Girl prospect, on the south fork
of Bond Canyon, at an elevation of 5,550 feet. The vein on which it is
located has been known for many years and is said to have been worked in
the nineties. In 1905 J. M. Orosco relocated the property and sold it to
Frank Reichert, who called the two principal claims the Black Hills Nos.

1 and 2. In 1908 the present owners, the Arizona-Pittsburg Mining & Smelt-
ing Co., of Pittsburgh, Pa., bought the property.

The property comprises a group of five claims. It is developed
by a 185-foot shaft and a 25 feet of drift to the west on the 125 foot

Tevel.

The topography is rough (pl. I, in pocket). The .country rock is
digrite, and the deposits are contained in a 9-foot quartz vein which dips
87" N. This vein extends a mile or more to the east and is thought to be
the vein on which Augusta or Hosey and American Boy mines are located, re-
spectively about one mile and two miles to the east, on the opposite side
of the divide in the Wrightson district.

The quartz in general is stained with iron and manganese and a
1ittle azurite and malachite. The ore minerals it contains are galenite,
pyrite, and chalcopyrite. Some galenite occurs in the surface ore, but
sulphides are not abundant above the 70-foot level. From that level down,
to judge from the material seen on the dump, the ore consists largely of
galenite in a silicified brecciated diorite gangue, and there is a marked
increase in pyrite and chalcopyrite in the lower part of the mine, where
the ore seems to contain also some tetrahedrite.
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?
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GEOLOGY

Included there are two Geologist's reports based on brief preliminary examinations
of the property, which is a shear zone with 92 known vein-type structures (an

old Schrader report mentions 150 - plus in an area covering approximately % of
present claims). There is also an abundant amount of cross-cutting by smalier
veins or veinlets. The property is in the Laramides and is a complex system

of contact zones with several different rock types.

MAPS

Ke have biown—up topogs with soil samples and surface and underground samples
Togged., These also show the 12 drill-hole locations. Geological maps showing
rock types are available.

UNDERGROUND

There are accessible underground workings on six of the major veins. In addition
to these, there are 14 shafts. All of these are in poor shape but could be ac-
cessible for part of depth. Some are flooded and would have to be pumped out.

CLAIM STATUS

The claims group consists of 121 claims, of which three are patented. The majority

are old claims filed between 1900 and 1937. Some are new ones, mostly covering

fractions and perimeter holes. The claims belong to the Bond Mining Trust. (Josiah

Bond was a mining engineer at the Butte, Montana Mine). E1 Toro Mines, Inc. has

a 50-year lease on a royalty basis and has negotiated a purchase agreement in con-

%unction With the lease that eliminates all former royalties to the Bond Mining
rust. i ' v

TONNAGE AND GRADE

At present, as with all large prospects, little is known as to the total tonnage
and grades, however, this property has produced ore in the past. (High grade

‘and cobbed ore was packed and hauled out to smelters.)

We also have eleven diamond-drill holes for three of the 1arger(§£§;§E£§§Dand

one drill hole two miles south 6n the drilled strikesy One ore-chute, with only
three holes, has an extimated 1,500,0 ons of which approximately 30% is vein
material with indicated ore grade as follows: i :
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Gold - .02 oz. per ton
Silver - 10.5 oz. per ton
Copper - .50%
Lead-Zinc - 5-6%
The remaining million tons is in a brecciated-zone with an indicated grade of:
- Gold - .01 oz. per ton

Silver - 3.02 oz. per ton -
Copper - .10% '
Lead - .4%

Zinc - .25%

The brecciated-zone has a large area of 6.7 oz. of silver, probably 1/3 of the
estimated tonnage. This is based on a vertical column of 400', which is the
actual depth of the drill penetration to date and does not interpolate any
additicnal depth, and although the strike is clearly visible with massive out-
crops for 1000' in length, it does need a few more holes to firm up the cal-
culations. The estimated tonnage for the major ore chutes is 15 million tons
on 300" of vertical column. The possibility of a copper-molybdenum target has
been hypothesized by geologists, but this would probably be quite deep. How-
ever, this would increase the probable depth of the large vein structure and
double and triple the estimated tonnage.

“MINING PROBLEMS

The nature of the structure and the availability of data suggests that the
property probably would have to be worked underground. However, the nature
of the country rocks would lend itself to reasonable mining costs. The
tightness of the vein and breccia material (100% core recovery) and the ex-
cellent walls and consistency of the wall rocks would make excellent shrink-
age stopes or a possible block and cave-type operation. Coupled with the
400' - 600' of vertical relief, this could produce some low-cost underground
tonnage. An estimated two mile cross-cut would give 400'-~ 600' of backs on
10 major veins in the 20' - 50' width average with a possible 20-plus million
tons. In addition to these, there are 20-plus veins of 6'-~ 8' widths, which
would add considerably to the tonnage reserves.

HATER

The high country adjacent to the prospect has a very high annual rainfall
and one stream on the property runs year-round. The major structures with

-shafts are flooded and the adits all make some water, yielding ample water

for a good-sized mill. An artesian vein was discovered while drilling.
ACCESS

The property is on either side of a Santa Cruz County secondary road, which
they maintain, thus making access into the property easy. Al1l the roads off
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this road into the workings are in, but need to be worked on from time to
time because of the rain. There are no problems with the Forest Service.

POWER

The closet power is available in two directions each eight miles away.
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DUVAL COr?ORATION
REPORT OF PROPERTY EXAMINATION

Date of Report: - July 19, 1877
Date of Exam: July 9, 1977
Commodity: Base Metals
Examined by: D.M. Aiken
Sierrita Geology

¢
- -
2 »

Name of Propertvs Part of Old Bond Clalms, Josephline Canyon. P <

Summary of Conclusions and Recommandations: I recommend that Bob Meté‘e‘: grcup
at Duval Exploration be given the opporiunity to evaluate this property and to
establish an exploration program they deem necessary for evaluation.

I GENERAL:

Location: General - Mt., Wrightson 15' quadrangle roughly 4 miles south of

Mts. Wrightson and Hopkins, 8 miles northwest of Patagonia.
State - Arizona County - Santa Cruz Min. Dist. - south .
Santa Rita Mountain:

Sec. - 1 and 2, 11 and 12 (vicinity) T21S RI4E

Accessibility: Access is most readily provided by taking state highway 82 south
frcm Patagonia, Arizona, about 2 miles to a point just before a sign reading “Rest
Area - ] mile". An unmarked road takes a tight jog northward off the highway here
and is continuous with Forest Service 43. This road runs about 17 miles up in the
Josephine Canyon deposits. An alternate route comes in from Amado to the west,

a 14 mile long 4-wheel drive jeep trail.

Size of Property: The immediate property includes 34 Federal claims and 2
patented claims. Additional property of interest constitutes about 42 claims in the
immediate vicinity. These are being developed by Swede Lllefson, but their status

" or availability is unknown.

(X%

Legal Status of Property: The claims plus the 42 claims of Ellefscon as noted
above, originally to Josiah Bond and made up of a larger group numbering 78 claims.
Bond died without opening the group of claims to outside prospecting. His property
apparently went into the Bond family trust which granted a lease of 50 years for

Ownership of Property:  El Toro Mines, Inc., an Arizona corporation.

Owner's Proposed Terms: I did not ask for proposed terms. It seemed premature
because the company's area of interest and possible objectives have not been defined
or explored yet. Further, the current developers have short term development plans

whose completion would likely affect proposed terms.

Geographic Setting: The claims are set at about 5500 elevation in the rugged .
topography four miles south of Mt. Hopkins and Mt, Wrightson In the Santa Rita
Mountains about 13 miles northwest of Red Mountain. Vegetcion is treansitional
between upper Sonoran and scrub oak life zones. A
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History and Production: The o iginal staking and development of claims was
reportedly begun in the late 1800s by a mining englneer named josiah Bond. Eond
built his adobe home in the immediate vicinity, which incidentally was cracked
during the San Francisco carthguake. Ore tonnages were high graded from numerous
mines within the Bond holdings, by Bond and Ellefson. Carloads of ore carrying -
values up to 4 to 7 % zinc, 21/2 to 3 1/2% copper, 2 1/2 to 6 oz. of silver and spotty
Jead pays were reported. Production has come within the cleims from the Arizona,
pittsburgh, Benanza and Vita Grande mines, as well as deposits in the immediate
viciaity, i.e. M&S, Epeche, Wandering Jew and Arkansas. Development has
been restricted_{o’huméi&'xs"uhdérground’é’ﬁdﬁs&‘ff’a’éé’@oﬂ:ings in oxide and suliide ore.
The first level of the Bonanza mine, for example, is 125' below the surface and
550’ long. This is A level. B level s 80' below A; C level is 25' below B level.

B level is B00' long and C level Is 500' long. A raise extends from B level to A level,
a winze from B to C level. This is generally representative of the type of uncerground

works which have been undertaken.

11 GEOLOGY:

Reglonal Geology: Pk units comrion in the region Include Mesozolc volcanic
recks composed of rhyolitic to andesitic flows and pyroclastic rocks locally
interfingering shale, sandstone and conglamerate (MzV)*, Triassic and Jurassic
granite, guartz monzonite and granitic to monzonitic porphyries; (JRg)* intercalated
Cretaceous sedimentary and rhyolitic to'andesitic volcanic recks (Kvs) as well as

quartz latite porphyry (Tgp)** and diorite (TKdi)*.

* Unit descriptions and symbols from geologic map of Arizona, Wil_on, Moore

and Cooper, 13969,
** Unit description and symbol from company map on file, Sierra Geology(author ?)

Geology of the Deposit: Rock Tvpes - Rocks present in the general mine area
include trachy - andesite porphyry (field name) characterized by 40% of 1/16" to 1/4"
Blocky to lath-like euhedral pink orthoclase phenocrysts, and 5% of 1/32"to 1/16"
chloritized biotite phenocrysts set in a forest green ground mass with azurite and
malachite stringers (see sample A). This unit caps the hill penetrated by the Veta
Giande workings and hosts the main deposit vein here. It may be a chill zone facies
marginal to a larger intrusive mass. Volcanic breccla and lithic crystal lepilli tuii
(sample B) are prominent on the west side of the Bonanza minz's A level entrance and crc;
out on the upper east flank of the hill. On the immediate east side of A level enrtrance,
pink spottily epidoitized medium fine grain sardstone (poscibly white-colered outside
the alteration area as suggested by float) and rhyolitic rocke cropout. Rhyolitic rocl:s
contact the lapilli tufi on the south, near high grade sulfide occurrences (sample C).
Quartz latite porphyry was encountered on this hill and may be displaced from dike
related to a QLP mass noted to the west on a company map in the geolcgy department.
Vell silicified, strongly mineralized black chalcopyrite - sphalerite - galena?

(sample D) is exposed in adits of the Bonanza mine. Limestone was mentioned as
occurring elsewhere on the property but I did not see the occurrence during my visit,

Structure and Alteration -~ The principal mineralized feature on the property is
a linear vein trending roughly N60'W-67 0 SW at the Veta Grande (big claim) mine,
and maintains a similar bearing across the Bonanza workings which are across a
emall valley southward and up the hill beyond. The veln strikes for a distance of
at least 3 1/2 miles and the claims cover the vein for about 17 claims lengih on elther
side. The veln may change dip from SW to NE at certain points In its extent, and
appears tentatively to have been offset several hundred fcet left laterally in the

- valley south of the Bonanza workings. The vein is from about 15'to 20" wide in upper

workings and surface cut of the Veta Grande mine to a reported width of 60' to 70"
in x-cuts vrithin the vein at depth in the Veta Grande. The velin i{s composed of
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massive to vuggy quartz (sample E) which locally breaks into ] to 1 1/2" stringers
within highly altered country rock. These veins appear to run typically eleng the
main trend but are also cbserved to shoot off that trand, forming mined out vein
pockets marginal to the central vein, It was noted by the owner that many of the
}ﬁgh grade ore stringers within the veln trended diagonally acress the guartz mass,
This is perhaps in alignment with a thin active joint set. The owner reported over

65 mineralized structures In the area, which are represented in part by the numerous
werkings in the district. Fracture density and friability is widely variable. SeriZite-
clay(?) alteration with trachy-andecite porphyry in the Veta Grande mine produces
pulverulent to crumbly rock mcterial, Silicified and quartzose zones encountered
within the Bonanza and Veta Grande were typically hard and may be dense, Scme
ceving has occurred In the Bonanza, suggesting adverse structures or high fracture
density, The sericite zone peripheral to the quartz vein at the Veta Grande is

about 10' wide on elther side, in which is developed fairly extensive and pervasive
alteration of phenocrysts and ground mass. The zone gives way to trachy-andesite
porphyry characterized by pervesive chloritized phenocrysts and accompanying
variably prophylitzed ground mass with spotty disseminated pyrite and chalcocite (?)
with light malachite and azurite fracture fillings (sample A). :

Estimate of Reserves: The owner figures there are 3 million tons proven and ?
Indicated oxide ore in the deposit, taking an average vein width of 20 feet and P
depth of at least 150 feet based on the depth of workings at the Veta Grande and
Bonanza, with a strike of 3 1/2 miles or 18,840 fect, the total cubic footage of ore
would be 55,440,000. Estimating a weight of 150 pounds for cach cubit foot of cre,
a8 potentially mineralized tonnage may approach 4,158,000 tons.

This oxide body would not be the major target of a scrious exploration. Such
an effort would, presumably, attempt to identify a deeper large tonnage deposit.

111 ECONOMIC CONSIDERATIONS:

Mining Methods Indicated: For the supcrgene ore body in situ, leaching
appears to be a potential mining technique. The secondary ores, as identified, are
located on hills. A possible hypogene ore body @as yet to be q_iscovgred.

Reserves: See previous section.

Improvements and Equipment: .

Power and Water Supply: Water table s possibly stable due to the close .
proximity of Mts. Wrightson and Hopkins, which receive about 25 inches of
precipitation a ysar, Standing water in an 85' shaft on the Bonanza is about to

the level of the adit. Other workings are also flooded.,

Marketing Conditions:

IV. CONCLUSIONS and RECOMMENDATIONS: A prospective ore body appears to
be effected by five factors: _
1, The central vein, its width and unproven depth.
2. Ore shoots off the main vein, which include material in the surface cut
on the NE side above the Bonanza A level (see sample C; stringers 450
off the main trend, as at the Veta Grande surface cut; veins jogging off




"

the main structure, as in the A level of the Bonanza; and the other shoots as may .
be cbserved by surface and underground mapping.

3. Mineralized country rock, Including oxide and sulfide shows (cee Sample A)
related to the main vein, such as may be proved by alteration studles, geologic
mapping, geochemical surveys an_d geophysical tools.

4, The distribution of the nearby vein type deposits such as the Arkansas and
Wandering Jew, which may have commoOn sources with the Bonanza et al, and which
may represent the top ~f a mineralized system of lorge dimensions,

5. The distribution and grade of mineralization, its lateral and vertical
continuity, such as may be determined by a diamond drilling program.

. i )
(I recommend that Bob Mete's group of Duval Corporation be given the opportunity
to evaluate the property; to assess possille relationships which may exist between

Red Mountain and this terrain, such as simil

arities in the depths of the sulfide systems.)
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A SUBSIDI&AKY OF OCCIDINIAL PETPOLEUM (ORPOR N

: ‘ |
IRONGATE BUILDING 4 TELEFHONE (363} 988.2700

777 SDUTH WADSWORTH BOULEVARD 77
J B3 TELEX 45E19 OXYMIN DVR
R ' o a
LAREV/OOD, COLORADO E0226 US.A ot ol

¢ DEX 580

4500 East Speedway, Suite 26

-

e
Tucson, Arizona 85712
(602) 327-5783
PROSPECT EXAMINATION INFORI-iATION.SHEET
PROSPECT NAME: El Toro Mines - Bob James )
OWNER(S): The-Bond Mining Trust
P. 0. Box 123
Sonoita, Arizona 85637
LEASEE: El Toro Mines, Inc. - Kenneth Robert James, President
P. 0. Box 736 ’
Patagonia, Arizona 85624 : __
LOCATION AND ACCESS: Approximately 6 miles northwest of Patagonia Mountains in

Tyndall Mining District, Santa Cruvz County, Arizona (Fig. 1).
Access is via graded dirt road originating 2.5 miles southwest of Patagonia
" on Highway 82.

LAND STATUS: Land holding consists of 123 unpatented lode claims and 3
patented lode claims located in Sections 1, 2, 3, 11 and
12, T21S, R14E, and Sections 35 and 36, T20S, R14E. All claims are legal as
far as assessment work being filed. (Fig. 2). .

gggggggjjgg; Cu, Pb, Zn, Ag. Proposed average grade estimated to be
2.5% Cu, 10-15% combined Pb-Zn, and 8-10 oz/Ton ag.

HISTORY, PAST PRODUCTION AND EXPLORATION: Mining in the Tyndall district dates
back to the arrival of the Jesuit

Fathers in the Santa Cruz Valley in the 1680's. Indian labor was used to mine
shallow deposits of oxidized and enriched argentiferous galena. By 1853, the
mines had long been abandoned due to unrestricted Apache raids. American pros-
pectors and exploration companies moved in, in about 1856 taking over the old
mines and exploring for additional deposits. With the start of the Civil War,
and the withdrawal of military protection, the mines were forced to close
down due to renewed Apache attacks. In the early 1870's, it was again possible
to start up mining activities in the district and considerable shallow,
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oxidized and enriched lead-silver ore was extracted. Litigation in some
areas over the title to the claims with the owners of the Luis Maria Baca
Lznd Grant No. 3 interrupted or delayed many operations. The Grant had been

incorrectly surveyed in 1866 and final settlement was not reached for many

years.

Most productive years on record were 1913-1914, 1923 through 1928, 1943
and 1948. Estimated production for this district would be 56 thousand tons
of ore containing 9.4 thousand tons of lead, 2.8 thousand tons of zinc, 480
thousand ounces silver, 1,280 ounces of gold and 500 tons copper. Total value
from shallow oxide deposits at today's prices ($.64 Cu; $.33 Pb; $.29 Zn;
$5.40 Ag; $184 Au) equals $11,280,000 with average grade per ton of .89Z Cu,
16.78% Pb, 5.0% Zn, 10.37 oz/ton Ag, and .021 oz/ton Au.

Exploration since 1948 has been nil and strictly related to the shallow
oxide ore. Bob James, during the past two years has consolidated the district
znd done some exploration. The msﬁf;iggngipt aspect of this work is a cross-
cut driven on the Vetz Grande veln. Tﬁiﬁ_S£§§§EE§fiG§§‘glﬁgggvggproximéfély
60 vertical feet below vein outcrop and approximately 10-15 feet beTow the
oné of oxidation. Mr. James cut the structure in the sulfide zone finding a
foot wall and hanging wall vein totaling\abouE_lé{Lgle‘iggg. The interior of
the vein, aggzgiiggﬁgly 8 feet is mineralized with_stockwork of Cu, Pb, Zn ore.

A sample in the face of this driff on the hanging wall vein (Plate 1) rcturned
an assay of 1.23% Cu, 7.9%Z Pb, 11.9% Zn, <.006 oz/Ton Au, and 7.23 oz/Ton Ag.

A study of the veiﬁghéf‘aéﬁfﬁ“TBOiBO“fGET’BEIQE\§Efgzgél\yhgre possiblé shows

.much_better mineralization than is indicated-by outcrop. AQéEhEIZiQPOILEQE;\;;‘
feature is the widening of the vein structures at depth. e
CEOL.OGY AND STRUCTURE: The rock in the area of interest are composed of
Mesozoic (Jurassic-Triassic?) volcanics. Two rock types

dominate this sequence, rhyolite and dacite with the former being somewhat more
abundant. Tuff and tuffaceous quartz sandstone lenses are common in the
rhyolite unit where it overlies or intertongues with the dacite. This Mesozoic
volcanic sequence has been sucessively intruded by coarse-grained quartz
monzonite and medium to coarse—-grained granite during Mesozoic times and is
considered to be the plutonic equivalent of the Mesozoic extrusive rocks.
Alteration by these and subsequent intrusives, of the Mesozoic volcanics has

been intense.

Unconformably overlying the Mesozoic sequence of volcanics and intrusives
is a sequence of andesitic and rhyolitic flows, pyroclastic and clastic sedi-
mentary rocks believed to be Paleocené in age. A later intrusion (Paleocene-
Eocene) of granodiorite is found to the north and west of the area and could

be considered the core of the Santa Rita Range.

An intricate pattern of strong northwest and northerly striking thrust (?)
and block favlts and swarms of quartz latite and rhyolite dikes cut across the

district. Similar swarms of quartz veins occupy east-west to northwest striking




These strong major fault structures appear
to be deep-seated and to have been active over a long geologic period, possibly

extending back into Mesozoic times and thus were guiding controls on igneous

|

4

| {f’“\ fissure or fracture zones (Fig. 3)s
‘ N

‘ .
| e importantly formed channelways for mineralization.

intrusions and mor

MINERALIZATION: Economic mineralization is believed to be present in
fissure-veins ranging in width of from 6 feet to 40 feet ﬁ’

(Plates 2 & 3). The structures examined appeared to have
the conmon foot wall and hanging wall veins,-but unlike most, the intervening
If this proves to be the case with depth, then
h the multi-million ton figure. Vein

.

material is mineralized.
. economic reserves could conceivably reac
| widths are good and there is no evidence at this time that would indicate

mineralization cutting off at a shallow depth. An added potential for this
area is the possibility of wallrock replacements as indicated by this quote
from Schrader, F. C., 1915, USGS Bull. 582 regarding the Joplin Mine which

| extends onto the property.

"The country rock, as shown by the cross—cut

- tunnel extending 100 feet beyond the vein, is
jmpregnated with disseminated sulphides and
in places contains also good ore."

This potential is in evidence on the Veta Grande vein and in the cross-
| cut tunnel driven by Mr. James. Plate L shows the fracturing on the surface
| which at depth carries Cu, Pb, Zn, Ag mineralization,

% <L ~ RECOMMENDATION: It is my opinion that this area justifies a detailed

| exploration program. Veins appear to be good width and
grade of mineralization economic. It is felt that within a very short time
period, and with moderate expenditures, several veins could be tested by
angle drilling to determine if potential is real. Assay returns from initial

sampling (attached) indicate that silver is of sufficient grade to make this

area much more interesting.

OXYMIN can enter on a lease allowing them minimum payment for the first
vear. During the first year it would be possible to determine if further
effort were warranted. A program for exploration is envisioned as being
relatively simple and of approximately 4 to 6 months duration unless. carried

on due to very encouraging results. It is my opinion that this area is a

"sleeper" and is relatively virgin as far as any well organized exploration
programs being carried out in the past.

h E1 Toro Mines on the terms of the attached

I recommend that OXYMIN go wit
e there.

lease agreement and test the potential which &1l indications show to b
\
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‘(i_y | o EXHIBIT A

The following-described unpatented lode and placer mining claims and tunnel
sites situated in the Tyndall Mining District, Santa Cruz County, Arizona,
the names of which and books or dockets and pages or recording of the loca-
tion notices of which in the office of the Santa Cruz County Recorder are
as follows: :

NAME OF CLAIM v BOOK OF MINING .
: . LOCATIONS " PAGE
Afterglow 10 83
Agua 16 233
Alabama Maid ' ‘ 25 132
Allegheny King 18 - 371
Apache Hill Tunnel and Tunnel Site S 25 cew 109
Amended 25 ' 133
Arkansas Traveler _ 18 369
Art Goebel Loke : 22 381
Ashurst . 14 : _ 154
Badger 10 ' - 80
Black Fox 12 437
" - Bohlinger B 22 : 342
(T ‘ Bonanza B ' 18 215
St Bonanza "C" : 18 ' 336
Black Bonanza ' 18 340
Bonanza "D" 18 370
Bonanza "E"™- : 18 459
Bond Tunnel and Tunnel Site 18 - 455-456
Bonite A 7 : 396
Buena Ventura B 16 ' 99
Burgoon No. 1 . 6 _ . H3
Burgoon No. 2 . : 6 ~ 175
Burgoon No. 3 6 . 176
Burgoon No. 4 : 6 : 178
Burnt Ore No. 1 17 323
Calcite o : 1 - 59
Carl Hayden : 16 - 98
Catherine ' ' , 22 290
Cobre 11 431
Cobre Josefina . . 12 432
Cobre Abajo . _ ‘ 11 433
Cobre de Agua ‘ 16 53
Cobre Grande . ' 11 429
Cobre Grandissimo No. 1 12 - 434
Cobre Grandissimo No. 2 12 A 436
Commander Byrd 18 461
Covellite ' . 18 322

(:;: ~ Cuprite _ 7 395
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NAME OF CLAIM

Dayton "B"

Esperanza

Eveready

Favor Del Cielo

Flag

Florida

Frank Luke

George Hilkins

George W11k1ns (Relocation)

. Girasol .

Graking
Graib
Harlequin

~ Hoe Cake

Hope Bond
Hubert Wilkins
Las Jarias
Jersey Girl No.
Jersey Girl No.
Jersey Girl No.
Jersey Giril No.
Jersey Girl No.
Last Dollar
Last State

Lone Eagle
Lucky Lindbergh
Lucky Lulley

P wmn —~

"~ Majestic

Mark Smith
Menilite

Merry Widow
Minnie Bond
Mulatto Quartz
McDoking
McDonald (Mc Lanqued)
Orosco "A"
Orosco "B"
Opal

Opaline

Otter
Pitlanque

Pittsburgh Tunnel and Tunne] Site’

Pittsburgh King
Promontoiro
Quemason
Quemazon No. 2
Razor Back

BOOK OF MINING

IOCATIONS

25
16
18
22
16
18
18
22
25
16
18
16
16
7
16
£5
16

373

181

142
214
460
380
108
143
396
328
144
421
500
131
141
165

167

169
170

172

495
331
449
450
341
456
144
145
82 .

275
644
395
319
457
458
147
144
62

60

134

365
140
146
152
422



NAME OF CLAIM

Red Fox

Red Fox No. 1

Red Fox No. 2

Red Fox No. 3
Riqueza

Ruby Silver

Red Warrior

Iris

Son of David
Sqirrel
Stephanite Saddle
The Red School House
Smith

Tennantite

. Tiswin

Toluachi

Tom Pulliam

Veta Grande Tunnel and Tunnel Site
Veta Grande '
The Wandering Jew
Wolverine

Sister Susie

Silver Sadie

T

June Schmitz

K.R.J.

Swede :

Mary Michelle

Dandy Randy

- Kraut

BOOK OF MINING

[A0CATIONS

11
25
25
25
16
16

10

16
22
12
25
18
14
18
16
/

18

25

22
22
10
18
18
11
231
231
231
231
231
231

" PAGE

64

122
123
123
443
645

146
341
439
105
125
562
366
B
585
128
135
180
342
79

23

37

b7 -

60
61
65
63
460
62
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: OCCIUENTAL MINERALS CORPULRATION

A SUBSIDIARY OFf OCCIDENTAL PETROLEUM CORPORATION

JZONGATE BUILDING ¢ f% TELEPHONE (303) 988.2200

777 SOUIH WADSWORTH BOULEVARD - s
) hﬁ TELEX 45-819 OXY!AIN
LAKEWOOD, COLORADO 80225 U.S.A. mﬁi o} DVR

El Toro Mines, Inc.
P. 0. Box 736
Patagonia, Arizona 85624

Re: Notice of Termination - 5/23/78 Mining Sublease between
El Toro Mines, Inc. and Occidental Minerals Corporation

Gentlemen:

This letter shall serve as notice, pursuant to Section 9(c) of that

certain Mining Sublease and Option Agreement dated May 23, 1978 between.

Occidental Minerals Corporation and El Toro Mines, Inc., that Occidental
hereby elects to terminate said Mining Sublease and Option Agreement
in its entirety effective 30 days from the date as provided in Section
10. A recordable release required pursuant to Section 6(h) is enclosed.

We appreciate the opportunity you have extended to Occidental Minerals
Corporation to examine the property and wish you success in your future
efforts with respect to the property.

DATED AND MAILED this js5¢p day of February, 1979.

OCCIDENTAL MINERALS CORPORATION

By ’%Ol CWKV

CABLE: OXYMIN DENVER, CO'O.

DEX 580

Frederick‘B. Park
Vice President

fbp/SM
cc: Joseph P. Wise

CERTIFIED MAIL #243122
RETURN RECEIPT REQUESTED

With Xerox Copy To:
" El Toro Mines, Inc.

805 North 19th

Boise, Idaho 83702

CERTIFIED MAIL #243128
RETURN RECEIPT REQUESTED
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OCCIDENTAL MINERA.S CORPORATION

A SUBSIDIARY OF OCCIDENTAL PLIROLEUM CORPORPATION

1PONGATE BUILDING 4 /{‘T\_}
TELEPHCONE (203) ©tB 2/00

777 SOUTH WADSWORTH EOULEVAKD TP
LAXEWOOD, COLORADO 80226 U.S.A. 3 Y . TFLEX 45:819. OXYIHIN, VR
CABLE: OY TMIN DINVIR COI

g DEX 700

June 21, 1979

El Toro Mines, Inc.
P. 0. Box 736
Patagonia, Arizona 85624

Re: Annual Assessment Work
Year Ending 8/31/79

Gentlemen:

Enclosed is the original recorded Affidavit of Labor Performed and
Improvements Made for your unpatented claims included in the Sublease
between E1 Toro Mines, Inc. and Occidental. The affidavit is for the
assessment year commencing September 1, 1978 and ending August 31,

1979.

Sincerely yours,

OCCIDENTAL MINERALS CORPORATION

& == /~ - ' P
( S VI B
i e RE g
Susie Mason

Land Contracts Supervisor

SM/ sm - LR P s
Enclosure - Original Affidavit ' : : i

cc: Joseph P. Wise (w/encl.) T hewe

CERTIFIED MAIL #242158 ' o e
RETURN RECEIPT REQUESTED :
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RECOMMERDED EXPLORATION AND DEVELCPMENT PROGRAM

Phase I.
Construct access roads and work area $ 7,500
Detailed geologic survey and mopping
of area 2,500
Drilling-initially five holes averaging
650 feet in depth 81,250
Miscellaneous expense 8,750
Phase II.
Mining equipmeht purchase 150,000
Phase TII.
Cross-cut and haulage way excavation 400,000
Phase 1IV.
Raise and sublevel development ' 150,000
Phase V.
Initial mine production 200,000
TOTAL

$ 100,000

$ 150,000

$ 400,000

$ 150,000

$ 200,000

$1,000,000
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Tucs:;; ;FFICE (ﬂﬁl’iﬁ{fﬁﬁ Uf 7 YIZII 5—5 . %
| e

. . RECE/V P-.;o 1of ,___j._——-——-
r /;/4,? £D RMGC Humbers:
Date: Iuarcb 30, 1978. 31 /97 -
. tocal Job Nn_ZB_..,—' e
Chient: Occidentel Minerals g
- 4500 E. Speedway Forslgn Job Mot ——
SLD.L,E ]7 6 Ecics Mz '.?7822
Tucson, Arizona 85712 )
Cliemt Order Koz
Rw§m°m 9 Samples.
Submitied by: Joe VWise s
Dile Recaived: Yarch 27, 1978.

Anzlysis: C'Ll, Pb, Zn, Au, and Ag.

Cu, Pb, and Zn determined by Atomic AbSOTDth“.

Anslytical Methods:
: Au and Ag determined by Fire Assay.

Remarkss

- c.(2), RMGC: SIC, file
PDU s11 - ' :
Sample - . % oz./ton oz./ton
Mumber Cu Pb Zn Au LZ
BJ-1-78 123 79 11.9 -0,006 T:23
BJ-2-T78 =0.40 1.36 Ty 4 - . -0.006 122
BJ-3-178 1.87 0.83 4.9 ~0.006 1.48
BJ-4-18 1.03 1.98 1.16. - 0.008 17:.22
RJ-5-78 2.40 % 2.22 -0.006 T1.32
BJ-6-78 0.054 0.20 0.16 -0.006 0.19
BJ-T7-78 0.049 4.1 0.011 0.016 4:25
BJ-8-78 0.48 29.1 0.91 0.026 6.77
0.52 Tad -0.006 5.00

BJ-9-18 11.3 .
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BG

56

BG

BG

BG

BG

36

J1D

12D

13D

15D

16D

17D

J&D

18D

20D

Location 2 --
<0.02 ppm Au

Location 3 --

0.03 ppm Au

location 3 --
0.11 ppm Au

Location & --
<0.02 ppn Au

location 4 --
0.43 ppm Au

Location 5 --
0.08 ppm AU’

location 6 --

<0.02 ppm Au

7 --
Au

locatiion

0.05 ppm

8 =
Au

locétion
0.13 ppm

- e
Au

locetion
0.16 pr=

QUINTANA

Bond Group Prospect

SJAMPLE RESULTS

Quartz-fault breccia vein 10' wide -

0.47 oz/ton Ag 0.35% Pb 970 ppm In 910 ppm Cu-
See underground LiaP; 6' fault material with visible
sphalerite, galena, end chalcopyrite

1.06 oz/ton Ag 1.46% Pb 3.22% In 0.56% Cu
S-e underground rap; teken from muci pile

.75 o2/ton Ag  3.00% Pb  8.90% Zn 1.39% Cu
See uncerground LEP; 3' vein

0.38 oz/ton Ag 0.10% Pb 0.34% Zn 0.425 Cu

See underground Lap;

2.18 oz/ton Ag 0.45% Pb 1.22% 4n

6' quartz-gouge
0.905% Pb 3.72% In

S=e underground nap;
3.76 oz/ton Ag

1t fzult only at suriace-structuré js reported
7t vein at 75' depth

0.01 oz/ion Ag <0.01% Pb 520 ppm In
5' guartz vein
0.94 oz/ton Ag 1.44% Pb 340 ppm Zn

Southern guartz-fault vein 10 wide
0.25 oz/1on Ag 0.85% Pb 0.88% Zn

YNoritern quertz-fzull vein 20' wide
0.35 oz2/ion Ag 1.04% ?b 0.38% Zn

6-8" quartz—jesperoid vein

2.91% Cu

1.98% Cu

to be a

30 ppm Cu
570 ppn Cu
330 ppm Cu

280 ppm Cu
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RED ROCK MINING DISTRICT

The Red Rock mining district lies to the east and north-

eastof the Harshaw district, bounded on the north by Sonoita
Creek, on the east by an arbitrary line along the Canelo
Hills, and on the south by Meadow Valley Flat. The name
orobably came {rom the red color of the oxidized volcanics
-hat cover much of the district.

The topography, carved out of the Laramide andesite and
rhyolite volcanlcs, is very rough and partly rugged.
{rregular mountains and hills are separated by wandering
canyons and washes. In the Canelo Hills, fault blocks and
slices of Paleozolc sediments, Mesozolc volcanics, and
Laramide sediments occur in a northwest-striking belt.
Koown base and preclous metal mineralization is restricted
to small, shallow, and weak occurrences of oxlidized copper,
lead, and zinc in or along fault and fracture zones in Lara-
mide volcanics. A small amount of manganese occurs in
fractured and brecclated Mesozoic welded tuff in the Canelo
Hills area.

Several mineral occurrences were prospected and worked
in the 1880's and sporadically in the 1900's. Several pockets
of high grade silver and minor lead, copper, zinc and gold
were opened up by shallow shafts, adlts, andopen cuts. The
total estimated and recorded production of base and precious
metals from the Red Rock district would be little more than
530 tons of ore containing about 56 hundred ounces of silver,
20 tons each of lead and copper, 2 tons of zlnc and 4 ounces

of gold for a total value of about 15 thousand dollars. A few ’

tens of long tons of hand-picked manganese ore came {rom
one deposit at times of premium prices.

Only weak and spotty mineralization has beenfound in the
district but a careful examination for alteration zones inthe
volcanics, particularly in the rhyolite to the east of Red
Mountain should be made for indications of hidden mineral-
|zation. Some disseminated pyrite and oxidized copper
mineralization has been found bordering the Harshaw dis-
trict.

SAN CAYETANO MINING DISTRICT

The San Cayetano mining district is a small, elliptical-
shaped area covering the San Cayetano Mountains, an out-
lying foothill range to the west of the southern Santa Rita
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Mountalns. The name was glven fo the mountains by the
Spanlards. The rough topography results from the erosion
of the Late Mesozoic tuffaceous and sandy sediments and
voleanle tuffs intruded by Laramide quartz diorite and
quartz monzonite and Tertlary granodlorite. Swarms ol
Late Tertlary rhyodacite porphyry dlkes cul across the
range. The district was {irst described by Schrader (1915)
quzrlx;apped and described by Drewes (1971a, 1971b, 1972a,
72b).

Scattered quartz-calclite veins and veinlets containing
weak and spotty argentiferous copper, lead, and zinc min-
eralization ore are found inthe Laramlde intrusive and along
a strong fault zone at the cast side of the range. The min-
eralization was prospected by the early Spanlards and
MexIcans and by Americans In tho early 1900's. Conslder-
able development has been done locally but only a few tons
of silver-enriched copper ore was ever shipped.

The geologic setting and mineralization does not suggest
the presence of economic mineralization in the district.

TYNDALL MINING DISTRICT

The Tyndall mining district covers a large area along
the west flank of the southern Santa Rita Mountains, extend-
ing from the border with Pima County and the Old Baldy
district to the north to Sonolta Creek to the south. The
eastern boundary with the Wrightson dlstrict Is along the
general crest of the mountains and the western edge is an
arbitrary line along the base of the western foothills, in-
cluding the Governor Ilills. The southern partof the district
was at one time called the Aztec districtfrom anearly mine
of that name. The originof the name Tyndall is unknown but
the district was organized in November 17, 1876 when the
Tyndall Mining Company was operating the Abercon inine
(location unknown).

The topography of the northern partof the districtand the
cast side is mostly very rough with steep rocky slopes,
sharp ridges, and deep canyons. The high pecaks of Mt.
Hopkins and Mt. Wrightson are at the northeast corner,
To the south the topography ls more subdued and rolling
hut locally rough. The western slope s broken Into Irregular
hench-like foothllls separated by numerous canyons.

The geology of the district has been mapped and studled
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in some detall by Drewes (1971a, 1971b, 1972a, 1972h) and
lncally by universily studenls T Boifie eroslonal exposures
ol Prccambrian gnelss occur at the base of the western
foothills and thrust-faulted blocks and strips of Palenzoic
scdiments occur in the northwestern section. Most of the
district Is underlain by Mesozoic and Tertiary volcanics
and continental sediments that have been domed up and partly
eroded away over a central core of Laramide quartz diorite
to quartz monzonite intrusives. An intricate pattern of
strong northwest and north striking thrust and block faults
and swarms of quartz latite and rhyolite dikes cut across
the district. Similarly swarms of irregular, lensing quartz
veins locally occupy eastwest to northwest striking fissure
or fracture zones. The'strong major fault structures appesar
to be deep-seated and to have been active over a long geo-
loglc period, possibly extending back Into the Mesozoic and
thus were guiding controls on igneous intrusion and min-
eralization.

Two general types of mineralization occur in the district.
Mostprevalent are the irregular and lensing quartz fissure
veins containing spotty argentiferouslead, zine, and copper
minerals with :some pyrite, barite, and calcite. These
veins, often in swarmas, cut the Mesozolc volcanics, Inter-
bedded arkose, and the granitic intrusions in a westerly to
northwesterly direction. The second and more localized
type of mineralization is the largely oxldized replacement
deposits of argentiferous lead, zlnc, and minor copper in
the strongly faulted and folded blocks of Paleozoic limestone
Inthe northwest partof the district. Oxidation has produced
richsilver values inthe upper parts of both types. The gold
content is very low.

Mining in the Tyndall district dates back to the arrival of
the Jesuit Fathers in the Santa Cruz valley In the 1680's,
With Indlanlabor they dlscovered and mined numerous vein
outcrops for oxldized and enriched argentiferous lead. The
ore was smelted and the silver recovered in crude adobe
furnaces near the missions. Several deposits in the Salero
and Alto areas contlnued to be worked up to the time of the
MexIcan Revolution, At the time of the Gadsden Purchase
in 1853 they had long been abandoned due to unrestricted
Apache raids. By 1856, Americans prospectors and explor-
ation companys moved in, taking over the old mines and
looking for additional deposits. Most prominent were the
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Sonora Minlng & Exploration Co., the Arizona Mining Co.,
and the Santa Rita Mining Co. The early account by Pumpelly
(1870) glves a vivid account of the difficulties of mining
operations In those early years, With the start of the Clvil
War and the withdrawal of military protection, the minca
were {orced to close down due to renewed Apache atlacks,
Inthe early 1870's it was again possible to startup mining
activities In the district and considerable shallow, oxi-
dized, and enriched lead-silver ore wag extracted. In the
Salero and Alto areas, lengthy litigation over the title to
the claims with the owners of the Luls Maria Baca Land
Grant No. 3 interrupted or delayed many operations. The
Granthad been Incorrectly surveyed in 1866 and flpal sottle-
ment was not reached for many years. Mlning operations
at any one property has been Intermittent with few years
when more than a few hundred tons of ore were shilpped,
The most productlve years on record for the veln mines
were in 1913-1914, 1923 through 1928, 1942, and 1948 when
the Jelferson mine In the Alto area wag the major operation.
In 1952 through 1959, 1965-1966, and in 1972, the Glove
mine, operating on the oxidized replacement deposits in
limestone, produced from one thousand to over five thousand
tons of ore per year. There has been litile or no recent
production from other mines in the district.

The total estimated and recorded production of base and

precious metals from the Tyndall district through 1972

would be some 56 thousand tons of ore containlng about 9. 4
thousand tons of lead, 2.8 thousand tons of zinc, 480 thou-~
sand ounces of silver, 1,260 ounces of gold, and 500 tons of
copper for a total value of some 3.8 million dollars.

The more obvious surface indications of economic mln-
cralization in the Tyndall district have been prospecied or
worked over many years. What may remain in the veln-
tvpe deposits is of doubtful economic value and the replace—-
ment deposils In Paleozole limestone appear to be limited.
However, the strong northwestward alignment of faults and
quartz veiln swarms extend outward from Red Mountain_
which appears tobe aCenter {0t more Intense_coppuf min=
eralization and suggests that a careful geologic study of this
structural zone might {ndicate favorable loci for deoper
economic deposits, Drewes (1973) has shown geochemical
anomalou as in et which should be further
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Copp=r Co., Scullwest eite welded DY with latrrbsddad erkosa, 3,530 kwscdorm avaragpisgaSoul
| Development Cco., Henderm.a, underiain by Jurasaic grazite. Bparse {ioe 12% B2, 14 o:. AY/T, 34 Cu,
| Bracford, Boad. Lagoa, $raln uraninive cryslala i a ¢Toes freoturs., aad misor Za aod Ay,
| Moraso, Loeg Contact Mg.
1 Co., B. 4 A Mimrs, Foroma
‘ Mg Ca)
( / 3. Apache mimm 215 14E Cea. Pbh, Ai. Cu, Zo-, Quartz-fisaurw veln, conflning argustifer- Tumoal and shaft eperaticod. Beohrader, 1915, p. 305-3%%
Bazta Rim Mg. Co., 12 Au- oua galesa, chelcopyriia, asd splalerims, Worksd lmermitestly since lats ARM fle daia
Bandaraon, Figuscoa) largely oxidizsd, in Cretacecus riyodacils 1800's with a total producttos of
woderialn by Jurasalc graalta. scma 300 twas of ore averaging
about 4% Po, 39 o1 AZ/T, TH
Ca, sad micor Au,
/ 3 Arizova-Pimsburg mise 218 J4Z E. Pb, Ag. Cu, Za-, Narrow, lenalog, quartz-Darim flasare vela B82al opsratlous. Workad from Bchrader, 1918, p. 347-708
v (Blacy Milla; Ratchert, Cea.  Au- (Ba costalalng 3poTy Jalesa, pyrita, sdmicopy- 1830's Girougd aearly 1900's,
Arizona-Pizabarg Mg & 1 rids, teTrabedrila, sod misor sphalecim, producing some 100 oms of ar

daig Ca.y

T e g e

(P e Ay W gl SRS TRV T

ox!dized paar the gurface with |roa acd maa-
Facwea oxided, COCEer cartoanied and allver
taricimaat .

T A g P R g TSR S T LD

avoraging shoul 30% PO, 9 os.
A/ T, T Oy, acxd mlcer Au.

e T . U4
— i
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Barzlapn

§. Blus Lesd mise
otnaca & Vallea, Washingicn
Tracing Co. )

6. Boomaza mime
(DavQ's Csad Box group, Vsta
Grasds; Oroesa, Alabama
Quuea Mg Ca., O'Nail &
Ceadalaria, Tlalscm)

7. Powling Groeam miae
(Lacky 8pair growp; Plercs)

& Prediord mine
(FarTy, Bradiord Cogpar Mg

Ceo., McFariaad)
9. Boll 8y wring
(A.D.E.C 2
vrelopent Co., Mclutehas,
Woll & Callahes, )

318, Compadrs mine greay
(Ls Roy, Palazaxl, Mary;
Micheleka, Rald, Jorsica,
Kramar, Arizoea Consol gmd
Gald & Copper Mises, Bowldar
M3 Co.)

11. Crammctcut mise
OicCuicken & logen, Reid,
Radarcesn, Parssr & Rald)

PS, Ag. Co-, Aa-

Pb, Ag, Cu, Zo-,
Av- i

P, Ag, Cu, As-
0n

Ca, Az, Fo-, Aa-

Py, Ag, 23, Cw-,
As—

Zn, Cu, P3, Ag,
Au-

Cu, P, 2a, Ag,
A=

PY!iw; Becom quarts, Qalend, ChaloyTie,
Soraie, and sphalsrise; 2ad 8ce ditevmin-
#3ed pyriie 30d cleicopyTit la crasded wall
Tock aad goge. Wall rock e Jursssic groa-
8 mireded by Larsmice quarts somaon i,

Irregular, lousing, guarti-Nasure rely oon-
Wmiamg ergeatie rous galesa gad sceme chel-
eopyTite, axidized aear the suriace with en-
Fichmmat, & Lagamide diorita,

Largsly exidirsd, trregular replscement
lecmes ol argentiferous galena, ebaloopyrita,
pyrim, and gphalarim lo Fermian limesioos
sloog 8 faultconmact with Cratacocus arkoss,
1a 8 fdded and laulted synciinal thrust Mock.
Bomae Righ gruce 3159 carboaste ore.

Largaly oxidized argettfercus gulens aod
misce cheloopy rite o Guarts—sulflds pocket
18 02 alwred shwar zooe euiting Jursaske
graaim, Traces of uruninite and metatorber-
alte,

Coppur sarbonales aad oxides with mimor
Crrusgits I quariz axd Loa oxides
Shsared, altred, asd wmetamorphosed Cre-
taceoes pedimentary rocks aad DY bryccia
eaguliod in Laramide quarte diorite.

Epoaty, partly oxidised, argesttfercus o
leca, smphalarits, pyrie, and ehalcopyrits In
@ guartz-flssure weln cuZicg Cretaceous
rhyodacim walded tuff aod Lale rhedded arkoes
Bombary.

Bpotty, purtly exidized sphalerits, prrim,
chalcopytits, 3od zalena ln & marrow, dene-
leg quarts Basurs wein cuting Cretaceccs
Fhyodscits selded tu and (oia rbedded arkone
Soer irvsive Laramide dlorim.

Partly axldiesd, spotty chalcopyrite, argua-
tiferras galeaa, srd sphalerite with iroa ox-
Mies along 8 ahasr tone In crushed and sili-
¢ified Larsmide diorite. Conslderadlie sine
®imsrallzation,

1826 g b IBda -
T e ol are sreenig v
15 M, Mo Ag], AL Le &
22, sed miver Aa ¢

2alt ad mswl operxtices
Worked m 1012 throegh 1916, and
21912 through 1916, axd w 1¥30
and 1923, Produced eome 340
%oos of ars sveraging about 3%
P2, 18 oc. AY/T, 0.6% Cu, axd
miscr Au

8haft and adit eperatons.
Worked 1o rmitently from ear-
1y 1900's trough 1861, produc-
fog some 300 wos of ore sverag-
g about L P, B ox. AY/T, 1%
Cu, sqd minor As,

8hallow shaft sperstions Bome
43% ious of ore averuging about
21% Po, 18 ot AZ/T, 0.5% Cu
asd mimar Aa produced la 1921,

Sha wod open out epuraticad,
Worksd sporsdically from 1570's
threagh 1812, produeing some
300 xas of ore averaging about
10% Cu, ¢ oz AZ/T sod minor
Pband Au.

8ba? cprratiors. Some 850 tova
of ore averaging about 10% Po,
11 02. Ag’T, 5% Zo, and mipor
Cu produced Irom 1350 through
1833,

ANt 3ad shalt cpmrations. 250~
Fedic production of some 350 twas
ofors sveraging about 79 2n, 3%
Cu, 2T 95, and Juz. Ag/ T, froem
e early 1500's tusugh 1349,

Tuazel ard shafk operaticns. De-
veloped In mid-1890'9 aad pro-
Suced oz rmitently  through
1937 some 240 lova of ore aver-
aging about 11§,Cy, 9% Pb, Soz.
AZ/T and misor Ay,

g8

Tabde 1, Cont.

MINING URTRKCT
AND MINES

Tlephuat Beed mine group
(Quaatrell, Buresa; Powers &
Bociion, Garren & Parxas,
New Sizxe Mg Co.)

13, Eorska-Mardhe zise group
(Thurdersr, Mpwids, O4
Mexican; Clgsk & Fotwmaracn,
Perry, Blaka, Balern Mines
Cs., Gardegr, Talia & Foad,
Baccle racn, Xelburg, Eureka
Mg & M. Ca.)

Tiorida mina
(Boweks, Bacd)

18. Gicve mino

Buver-Laad Co., Busrise Mg
Co., Artvaca Mg Corp.,
Colorado Fesl & Bua Siaal
Caxp. )

17.

varacnd
3185 15E BZk
3=
353 J4E Cea
19
218 13X Csa.
Bor,
n,
8
23 1z RW}
33
31s E KWk
3
3e8 142 SEY
3
203 J4E sW L
»
LOCATIUN
T. B,  Sec.
208 4E SWE
4
B£k
5
NI\
]
213 4z NEh
3+
218 NME szik
po}
203 14T Caa.
~ [
REX
L L]
3@ 4D NTk
17
213 LT 8.
Can.
E 2]

MINERAL
PRODUCTS

Py, Ag, Cu-, 2a-,
Au—

Pd, Az, Cu, 22,
Au-

Cxn, P, Az, A

P, Za, Ag, Cu,
Au-, Mo

b, Aa, Ag

Az, Ca, Pb-, Aa,
Mo )

GEOLCCY

Partly ex!dized, argralifarous galers wita
mizor ¢imlcopyrits, mod spotty sphalerile in
& Quarw MHasurs vela and i 4 abearsd and
allerod zooe along rhyoilte dikms cutting
Larumids quarz moazonits wall rock.

Argestilarcus gulesa with misor edaleopy-
riis, tatradedrita, pyrite, argeatits, acd
spotty sphalerim, oxidized inpart to chryse-
colla, arurita, covallits, malachits snd Mf-
maole with supargass sarichment of ailver,
in 8 etushed, Bancud quarta guse, rece-
maated wiih Iroa oxlde and silica, in o fis—
Sure 3uas Sulling Laramids diorim. Sxrong
pyrita goasan,

Partly omidised argestifercus galeza and
ehalespyTita with pyrita la an Irregular,
lecsing guarts-Nasure vela cultiog Crelace—
ous Thysdacita il aod lnmrbedisd grioes.

Argmattfarcus galase, sphalariks, and gmall
amausia of pyTita, chalcopyTite, asd quartz
@upowitad Lo purmeabls 2oues ul the lamr-
suctiza of 3 Dndding piaze (eIt 3ad {avorabla
B=ds ia Parmisza Naco limestooe. Exsmcalve
sclation of thm limeswss and deep axldalica
OSonceatTatad oeruaslta, aoglesits, wulfen-
a2, asd smithacnite in the lesched caserna
as suzd carbosate ors.

Oxidized pyritic zoms & Laramids quars
Ronamile gonlajning, s=ar the suriscs,
epITEaRe eariched ailvwer and lead values
sod ccoummiraticos of gold. Mimsralizalica
probadly ouatralled by lracmurss.

repdar, eradaly-bmnded, bom and man-
gacmse staimed, quarz-lseure yaia conlala-
ieg 9oy 373 sboota of chalcopyTita and py-
s asd mazll pociasts of galena. Oxidatiog
&=d rperyioe eorickmant produced sopper
carioualas, coruselle, yullvate, aad silver
i,

TYPE OF OPERATION
AXND PRODUCTION

Adlt g=d shaflt  opsrstions.
*Worksd la the sarly 1900's aod
10 1913 ==d 1914, producing some
950 toms of ore greragisg sboul
€% PY, 3 oz, Ag'T, aad misar
Cu, Zn, aad Au

Bhalk spwralicas. Proupected s
earlyas 1850's and worised Inter-
miteatly through 1942, produc-
log some 930 wos ol ore averag-
lag about 12% Ph, 283 es. AQ/T
asd mizer Ca sod Aa.

Aditasd shalt cparations. Bpoly
productice of s=me 140 xos of
sra, averaZing about €} Cu, $3
P, 20 ox. AY/T aad 0.7 ox.
Au/T, u 1910's aad 1323'3.

Rim®  end o212
Worsed at vacicls Umas from
adost 1911 through 1972, pro-
ducicg scmae 29,240 toos of ore
SsTemgisg adout 2% Py, 9% 2o,
T o2, AY/T, 0.3% Cu, and miror
Ay

opmrallocs

Burizce workizgs. B 1963, sowe
384 1ans of ore wwre coacantrated
20:1 o yizld about 28 oz, Ax/T.
B ox. AY/T aad 183 PO

T2alt opmraticns. Workad by
Maxicans as wurly a2 the 1830's
ead by olbery through 1324, pro-
Sucing scxoa 420 'was of T3 av-
eraging adout $1 ex. AZ/T, 7%
Cu 2 mimar PO,

AuM Die dote

Schrader, 1915, p 123
ABM flle data

USAEC Prelim. Rec. Rpt
A-P-359, 1955
ABM flle cala

Bckradar, 1918, p. 219-230
Copper Hanock, 18a3
ABXM file data

ABM ({Ue data

Schracer, 1915, p. 138
ABM {ile data

Schrader, 1915, p. 129-180
ABM file data

REFERENCE

Bchruder, 1915, p. 182-183 s
Miz=a & Coppor Haodbwook, 1914
ABM {ile day,

Bchradar, 1918, p. 211-312
AN {lle data

ABM flia data

Scxmader, 1315, p. 133
Aadoay, 1851

Olzca, 189€1

Bes, 3. M., Jr., 1984
ABM fla data

Schrader, 1915, p. 184-135
ABM file data

Behrader, 1915, p. 216-213
ABH flle data
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20.

23.

4.

. Jeffersco mine

1ICurtis & Staizfeld, Fanderson,
Krusce, Fuls, Newmaa, Miller,
Jrltecaa Mmas e, Bouldm,
Nural & Seyder)

Jeasult mine
{Abrams, White Tatl Mg. Co.,
Drake Entarprises)

Joplis mive
WJaplic Mg. Co., Pieroe)

Lee mine
(Ruby Coppar Co., Puarce)

Wohast mine
Sguaw Culch Mg. & Mlg.
Co., Kolbarp

Montezuma and La Pax mines
(Wrightana Broa., Aztec Mg.
Syocicate, Clark § Pe=reca,
Red Cloud Mg. Co., Ferry,
Hendersaa, Draxe Intar
prisas)

Moatrss: mlne group
({lsahalla, Amada, Black
Ditamund: Calabasas Coponr
Co., Bovkin, Amado Minss,
Mukiosh)

Table &, Cont

17.

MINING DSTRICT
AND MINES

Royal Blue mine groip
(Apache Mg. Co., Frarer,
Sccuriry Mg. Co , Henderaca,
Roval Blue Mz. & Mlg. Co.,
Beagoey & Elltsce, Roysl Blue
Mg. Co., Campbell, MerrQl
& Owzro)

Salaro mire

(Darwia, Cooatition:
Wrightsoe Bros., Balero M3.
Co., Clark & Petarson. Waelr,
Salaro Misms Co., Bortiliea,
Discossry Prozsas e.)

a2 Ramon mbs grog
(Morezo, Costa & MorTisa,
Masecn Mg Ca., Magcia,
842 Ramog Mizua)

Tiajuana = toe
(Tiajuass Mizes e, Beking)

. Trecioa min
(Clarks & Puiarsca, Ariscua
Gold & Cogpar Ca., Trazica
Mg Co.)

30 Vicor mizs

(Bacra & Xomm, Puzros,
VYicter Mg, Co., Waaver,
Povmmms Mg. Co.d

218 14z EEX
n

218 ME NWh

n

218 18 NWk
18

315 15T E.
Cen.

18

218 15 sWik
k1]

215 MZ E.
Cen.

38

203 J4E KNEY
22

NWw t

29
LOCATION
R. 20,

215 ME N
Cea.

13
318 14T NE}
as

213 14T E.
Can

1
224 W4I MNERX
24

318 4I SZX
12

213 187 8.
Cen.

1

Ag. P, Cu, Aa-

Pb, Ag, Cu, Au

Cu, Ph, Ag, Au-

Pb, Ag. Cu, Au-

Ag. Ca, Po-, Au-

Pb, Cu, Ag. 20o-,

MINEZRAL
PROOLCTE

Po, Ag. Cu. 2a,
Au-

P2, Ag. Cu-, 22-,
Aa-

Az ¥, ZaCy,
Au-

Py,
A

Pb, Ag, Za-, Cu,

Ag, Co-, 22-,

Mu. h-dn; guestz -Nowars vals con-

taictg galemx, soimlartte, pyrim, ead chal-
-:yyrm. oxidipad asdr Um suriace, alag a
@Sce curung Laramids darita.

Loasing and hrregular guartz-Nasurs vels
ecstainizg puleca, pyrite aod chaleopyris,
oxidized sear the gurisce wildsupsrgane en-
Tichmant, producing some Migh grada sllver
values. Wal! rock is & Crotacscus arkoes la
rhyodacite o,

Pregular, langing, quars-Nassurs vela coa
tainlng spoRy ore aboots of arge=ifrroue
gabeoa, pyrits. ssd cklcopyrim, omidiced
and enriched lm sltver values and copper car-
bonates. Wall rock 14 Jurasalo quartz mea-
scalle and granite showing soms dinsesmla~
atad sulfids mizeralizatica.

Disssamioations aad spoity Aigh grada ove
sboats of chalcopyrila and argentifercus ga-
1eea with pyrita, oxidizad and sariched desr
the surfaca, along and In a quarta-fiseurs
weia cufing Laramids diorita s=d sogulled
Blocks of Cratacmeaas vologalc bdf and arkoma.

trregular, Jending quarts-Masure veim with
spotty eryentierous galesa, pyrita, and
ebalcopyrite, caidizsd 2nd enriched soar e
surfaca, cutting lLaramide diorits.

Irregular, gewarslly sarrow, quaris
stricgers ecataiaing pyTide, edalcopyrim,
galzca, 2=d argeatite aluag a guartz-fNsaurs
anzs In Lararide quarts diorils and quartg
moczonlta. Zewe ia bBracclated, elicified,
and oxidlzad with irca sad axidas
and with garichmest ia allver, sompar car-
boustes, aad chalooctia.

Largely axidized griaca, chalcopyrite, py-
rita, and sphalarite io an Irregular replace-
woest 33y 1o a largs exotia Palaczale e
otone Mock eagulfed In a Cretacsous dacitic
volcanic Drecria azd alss as spuily mineral-
f2atioa in 3 quarz-fNsgurs veim cuttiag the
dacits volcazica

GEOLOGT

Irregular, laneing, Quartz-flesure welza
cesuainiag ure abootaof argentifarous galena,
prrita, ehalcopyrita, and sphaleriis, oai-
dizad with supargooe esrichmest acar the
suriaza, Wall rock 18 largely Cretacsous
arioew membery RErbedded la riyodacim
.

Stromg quartz-fssure 2ome with weims of
crushed, drusy, laminated quarie goatainling
spolty argsolits, chalcopyrite, minar galena
asd some pyromarpiits in shewtad and frac-
tured Cretaceoaa rhyodacits wff and Lara-
mide dortim. Sroag and deep axidalios pro-
ducsd cerargyrite, lead chlorides, Iroa and
macgzsese stainlag, aad copsar earboaeles
1a upoar part

Leastzg quarz-Nasurs win soaiiaizg or-

22fa s gulece, sphalerile, pyrids, as=i
ehalcopyrita, oxitized with slvar s=rich-
ment pear the surlscs, gutitsy Crwfacoous
srvses gad riyods and Jurzaale
gzl cloum 13 \arustee Larz=ida diorita.

Brong quarts -Sasuty vela with spolty argwe-
tifarous galama, spdalarita, pyrita, and chal-
copyrita, exidised at euriscs wild (rea,
manguaesa, sed coprer cardocatas aod ox-
Mou. ScotTy Migh grade silvur chlorides. Wall
rock le Larsm!ds quans mosscelta orguarts
diorita,

brregular ora abooia of argeotifarcoa galeea,
pyrita, asd minor shalcopyrita asd sphalar-
1t I 2 hrocelated stock work of quartz-baria
fiseurs veloa cuzing Laramids diorita.

.
Narow, rrogular quartz-Nssurs veia owo-
tizisg argaailfaroes galana, pyrim, and
mioor spimlarita and chalcopyTie, largsly
oxidizad aear tha sarfece. Wall rock ls Jur-
a3wie prualte.

Soal sad it eguwraticea
Warksd frem early 1800
Brough 1880, prodacimg soma
&, 300 s of ors avwraglag aboud
155 P, 6 e Ag/T, 5% 2a,
0.4% Cu, nad mimor Aa

Tenne! operalioes. Worksd spo—
radically from mki-1330's
throwgh 1881, prochuciag somd
480 toos of sre sveraging about
10 oz, Ag/T, % Pu, L5 Cn
and mizor Aa.

Tuam! aad abaR opmraticua,
Worksd latarmitactly from thw
1850'a through 1938, producisg
gome 210 oos of ore Iveraging
about 14% Pb, 13 oz AQY/T. 2%
Cu, sxd 8.3 az. Auw/T.

Bhal operaticas. Workad from
aboat 1914 tarogh 1913, produc-
Ing pozna 100 tons of ore averag-
ing about ¥h Cu. 0% P, 13 oz
Ag/T, sad misor Au.

ShaR opsraricas. Workad malaly
181928 acd 1913, produciag soms
140 mad of ore averagisg abeat
8% Pb, T oz. AZ/T, ¢% Cuand
lnor Au.

Staft and purince tions,
Worked by Jasuits Inearly 1800's
and sthars Inlermitacdy
through the 1830's, produciog
some 300 or mors loua of ors
svaragleg sdout 3T Cw, 11 ox.
Ag/T, axd mizor Pb 2ad Au.

Ehalt aod opwo out epurstions.
Worksd spursdically Irom early
1900'3 through 194§, producing
pame 1,000 tona of ore swsrag-
tag sbout 22% Pb, 39 Cu, doa.
AZ/T aad mincr 2o sad Au.

TYPE OF OPERATION
AND PRODUCTION

fhalt and tunocel epsralicns.
Worked malnly from 1912
through 1920 and 1945 through
1949, pruducing somae 3, 490 wns
of oTe mreraging sdout 8% Ph,
12 cx. AL'T, 3% Cu, 1% 2a znd
mlisee Aw

Simft oparaticas. Cas of sldust
miass of the dlatrict, workzd by
Jesuil axd Fraaciscas misaica-
ariaa sad sarly Amaericans prior
to 1800 and oaly ca small scale
sizce thea., Total producion
would by soa 300 weos sl ors
sveraging adod 13% Py, 34 oz,
AYT, lasa =2 1% Casad 22,
acd mincr A

Shalt and Gincal epurziloms.
Worsad malaly Irom mid-1340's
gt oxE-1830'8, pr=hucieg
soma 1350 wxa of gve RS
abcut 5% Po, Tox. AT, 2.8
22, 13 Cu 22d minor Ax.

Ahallow she a~d adit opurations.
Worked for silver chlorides fa
1279' s and some ep.tadlo miniag
through 1963, Procuctios would
Be scma 100 oo of oTe averaging
abowt 18 oz, AZ/T, 3% Py, 1D
2a, s2d 1% Cu.

Bhalt cperationa. Workad la st
1300's and aarly 1900's, produc-
fog scma 1,300 wos of ore av-
eraging about 45 P2 axd §oom
AY/T.

Turcwl cpeTaticns. Workad spo-
rudically from laws 180's
through 1883, proiuciag soma
800 wrus of ovw averaging adeut
108 Pb,. 6§ oz. AgZ/T and minor
2a, Cu and Au.

Scisdur, 1813, p. 309
AZM e daa

ABM fils duia

Bchrader, 1915, p. 368
ABM M data s

Miges HasThook, 1914
ABM Nle data

ABM file daia

Schrudar, 19135, p. 313-313
ASM U data

Bciorader, 1918, p. 19e-187
Bulie, 1957
A3 lds dama

REFEEZRCE

Schrader, 1913, p. 2V
AEBM {ila dala

Bchrader, 1915, p. $24-197
ABM 83s dala

ABM Uls dets

Schrader, 1914, p 191-1X3
A3M file daia

Cogpar Basdbook, 1553
Schrader, 1913, p. 34-3139
ABM file data

Scimadar, 1315, p. IM-118
ABM flla dany
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31. Vulcan mize growp

{Allen, Wingflald & Parral)
/ 32.

Wandering Jew mine
(verfuth & Co., Henderaox,
Laguna, Beardzley & Co.,
O'heele, Headley)

Pb, Az, Cu-, Zo-,
Au-

Cevper carbosston svd sparse

=d pyTim ss {rreguisr replsoemenis tn en—
gulfed exotic blocks of Puleacaoic loestons
a2d In ferregiscus guarty-fiseure weins ia
Cretacacus dacita volcanis brwecis. Assa-
clated Tortiary quasts latits dikea.

Argesttiarcus palema, pyrim, ehalovgyrite,
and snialerile, exidizad pear the surface with
Sliver gurichment, b a3 hrregolar quarts-
Nssure wela cuiting Crataceous rhyodacite
01 and intarbeddésd aricsce.

A2t zporatices. Workad in sarly
1900’y sad 1a 1834, producing
some §50 wwus of orw svoraging
adout 8% Ca sad 1 0x. Ag/T.

Fha! and adit epersiioss.
Workad sporadically frocm the
early 1900's throngh 1551, pro-
ducing scma 1,700 tons of ore
sveragicg sbout 11% PH, 3 es,
AZ/T, and minor Cu and A

Sckreder, 1918,
» 187-123, 3
ARM Nie daia

Sciradar, 1913, p. 323-203
Mines & Cogpper Baachosk,

Wrightson District
(Scuthwestern par: of Samta
Rita Mouatains)

American Boy mine growp
(Clark, Peterscn & Duvid,
Gross Mg. & Inveatmant Co.)

. Anacopca mise group
{Doubie Hesder, Uluma,
Copper Mountain or Armads,
Phuadelphia, Little Joker,
8t. Lows, Silver Cave; Parka,
Aniconda-Arizoma Mg. Co.,
Altamiraso, Boulder M3z, Co.)

Tabie 4, Cont.

MINING DSTRICT
ANT) MINES

3. Castla Butte miw
(Stockzon, Castle Butte Ag.
Cu., American Mg. & Otl
Co., Millar & Shearsr)

Dixie mime

1Poweras, Jonaton, Eiltog,
Altamirase & Goedszell,
Lencn & Wilson)

. Gringo mine grouvo
«Francis group, Temporal
8T up. Artzona Goid Mines &
Milg Co., Altamirana,
Richmoed)

. Haprv Jack mine
(Mountais View, Clipper,
Eclipee; Lewia, Barpect &
Powers, Happy Jack Mg. Co.,
Happy Jack Mg. & Recuction
Ca.)

. Hossr mine
{Auguata, Prestdantial,
Exposed Raw{. Presidential
Mg Co.. Lewk, Fergusca,
McDonald Mz, Co.,
Alamiraso & Matrecim)

34 X SWX
23

218 ME NWY
12

20~ 16- —

228 18C

213 15T NWR
L

P, Ag. Cu, Za,
Au (Ba)

. Ag. Cu, 23,

ry

2318 1BZ KXW Ag Py, Cu, Za-,
Au-

T

2238

213

218

213

213

8.
Cen.
a
8w
N,
Cen.
L]
NE}
10
LOCATION MINERAL
Sec. PRCDUCTY
15E W.  Cu, Az, Au
Cen,
11
152 NEZk P, Ag, Cu-, Za-,
L] Au-
15T NWY Au, Ag, P35, Ca,
3¢ 2a-
15z N Pb, Ag. Cu, Aa-,
Cea. 22-(U?)
18
v
18E NEk P4, Cu, Ag, Za-,
1 Aa-

Irregular grocps esd parailel Bands of lese-
Ing quartz-fasurs veins ecstainiag spoty
base matal sultdes, pyrit, sod ofea barim,
largsly exidized aad eariched naar the sur-
facs. Wall rocks sre 2 banded balt of foided
and faulsd Mesozoic 12d Tertlary volcunics
with Interbedded sadimestry or Sffacecus
mambars, Jurzasic granite and quarts mos-
goaita, and Laramide and Terliary grasodi-
orita stocks with riyolite asd guarts lattm
dikag,

Series of irregular quaris sad breccla voing
contaialng sewmns, abools, and strisgers of
spocty argeatiferoms galena, masstve pyrim,
chalcopyrita, tatradedrits, bernita,
sphalarita fa gquartz, ealclia, and porma
Bladed durite zazgea. Oxidized zeay the sur-
facs withearicment a argecttfaroes oorue-
slta. Wall rock is Trisss(® quarts monzon-
tts istruded by Jurssals guaris memecaits
and aplitic bodias,

Laz<ing quartz-liasurs weins eoniaining eal~
clte and barite, sod with shoces, sTriogTre,
and seams of arguntifarcus galess, cmloo-
pyrite, sphalartm, totrybedrize and pyride,
Velos are oftex vergy wily miserslizadien
bandad or llning vugs. Wall rock ts Triasate
rhyclita and latiss voloaaics.

CEOLCY

Irrzgular, lenalng quartz fissurs vels oom-
taining spotty ecypar carbonsteas mmd sllleze,
Iron and mangarase oxidwa, epidsta, aad
some pypaury asd grusbed wall rock ia Tee-
Uary Thyciits waided 2T gnd Nlowa.

Barias of parallal Magury voizs of mzazive
Quartz coafalaing 3bundast pyrits, btiaded
msasas of barite, eod shoots aad stricpers
of argeatifercos galera, pyri, aad mizor
ebhaloopyTits geed sphalerite, eutting Trinssis
mozszcnita Intruded by Jurissic aplita, COxi-
dizsd 2=d aoriched smar the aurface.

Burizy of Irregular lesalsy quartz—salelwe
veina, #ore of cuarsa griboed, bBasded
Quartz, minor e3lsita, sad erzsded pock,
@oataizing Aze gratmed free gold widy minor
sllver, fron axd peamga-ese ghainisg and
Sp=Ti9 coypeT ad lead sulfidng =d malyd-
datag, deely 2xidizad. Otmry with moore
esicila contals mory cogpar asd laad mis-
eralizsatica. Wall rock la Cretscscus thye
MHte el asd accisalis,

Trregular and lenaing quartz-flesure veing
contaiaing Srucciated and altared wall rock,
gouge, and atryaka acd abocta of argansifar-
ous gileaa, tatrahwdrils, arguntita, chalso-
pyritz, and pyvite ta Jurasatc graals cut by
lamprophyte dikas. Possais uraalu= re-
pord bt pot confirmad,

Lenaing quarm-flasura walzs ecalaising
brecziatsd wall rock and shoots asd aringar
of masatvs, gresalar, and crystailine gyrim,
argeadfsrous galecs, chalespyrits, Wwirs-
de-irite, clalcacits, argeadls, &d mior
calcim acd Mamatim. Bomae spoity sphaleriia.
Wall rock (2 Trisssin mouzonite intrded by
Jurnsaic grz=lm,

Numerous, scattered proepects
sad small mizes worksd alecs
o late 1870's and op through
the 1900's. Total sstimstad and
Tecorded production would b
aoma 4, 200 nas of ore cogmin-
g abot 475 oas of lead, 81

cunoss of gilwec, 118
toos of eopper, end 334 eumces
of goid.

Twmansl asd ebaft epersticas.
Worked from abnut 1908 through
1818 and sporadically throuwgd
1981, producing soms 200 toaa
of ave sveraging about 4. 51 Py,
8oz, AZ/T, 4% Cu 2zd 0.1 es.
Au/T.

Teore! asd shaft eperatises.
Worked from early 1870's e=d
iastsrmittendy thraugh 1840,
producing soma 380 toms of ere
ewragieZ ahcat 5% P, 39 ex.
AZ/T, 3% Cu, end minor Au.

e e

TTPT OF OPERATION
AND PRODUCTION

Bhaft, fwwm], and oo oW
oparadions. Worked sizce tde
1330's axd spnradiczily through
1914, produsing sama 100 toms
of or aviragiag ebout 18% Cu,
2.802, AZ/T, and 9. lez. Aw/T.

Teorcal operations. Weorked -
termitactly from 1911 throogd
1953, producing socte 319 was
of ore avaraging abowt 1TE P,
Toz. AZ/ T, 9. 56 Cu, aad miase
An.

33aNt eperations. Discowesrsd la
1890°s dut worzad :malaly for goid
in 1907-1884. Mivor laed-—coppar
prochuciica By 1323-1330 s=d
1931, Total axipwt eorma 100 =
of 0.43 Aw/T ad 3.8 ou. Ag/T
o x=x! goma 49 was ot IF PO,
47 Caend W . AZ/T.

Turmal oparations. Worksd spo-
radically from 1841 through
1203, producisg some 150 toma
of ora awwragisyg adout 343 P,
24 oz, ALZ/T,/2% Cuaad 8.1 ox.
AW/T.

Shaft oparationa. Worked |a
1829's and sporadically through
1833, produsizg soma 437 woa
of o sveraging abcut 15% Py,
7% Cu, D or. Ag/T a=xd 3.4 os.
Aw/ T,

Rohrbtmelar, 1384

Schratser, 1918, p. I29-239

Mimss axd Coppar Bamook,
a2

Rohrbackor, 1984

ABM fUle data

Sciradar, 1918, p. 233137
L. &M J., de= 18, 1218
Rodrbackar, 1844

AZM Hla data

REFIRENCE

Schrador, 1915, p. 227-133
ABM {ils dala

Ro¥rdmcker, 1984
ARM il data

Bcirader, 1915, p. 223379
ARM lla doxa

Cepper Baaddberk 1883,
1812

Bchracdar, 1918, p. I1-2L3

USGS Preltm. Rec. Rt
3/18/31

Robrbmcker, 1984

ABM fle daia

Copper Bandbhook, 1803,
1813

Schradar, 191§, p. Bo-331

Rourtackar, 1584

ABM Qi data
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9 Co

7. Foriynine 10.
8. Hiltan ranch vein 4.
6. Jeroma Na. 2 5.

ocer Point 2-

Montars
Red Clout
Total Wreck
Verde Quaen

GREATERVILLE DISTRICT

I8. Andarsca 17.
" (Congizmerate) 10.

16. Bostan Gulch 23.
. Chesoa Gulch 15.
7. Colorsds Gu'ch 8.
Cax Gulch 12.
Empirs Gu'ch 9.
€nzenderg mine 21.

(Mo untain King) 20.

25, Fraiz 11.
(Ce!d Bug) 14

13, Graham Guich 23,
3. Hanggek 4.
2. Har [scrabdle 22.

Harshaw Gulch
Hughes Gulch
Hughes Mine
Kentucky Gulch
Los Posos Gulch
Louisisna Guich
Ophir Gulch
Quedec .
Royal Mountain
St. Louis
Sucker Gulch
Summil
Wisconsin

Ydba

OLD BALDY DISTRICT

14. Carrie Nation 10.
Central 6.
- Conper King 7.

11. Coppar Quean

4. Flonda 1
5. lron Cliff 1
lron Mask
1. Jackson 1
12 Lead

o®NWO

Lucky Ledge
Midst
Molybdenita
Oid Baldy
Spear

Star Pointer
Tucson
Velvet

TYNDALL DISTRICT

26. Alto 25

28. Apachs 32.

12 Arizona-Pittsburg 2

. Blacksmith 31

20. Biand 24,

30. Bradford 18,

2 urro 29,
9. Camp Bird

8. Devil’s Cash Box 6.

1. Eureka 15,

4. Helvelia 10.

. Hermit's Home 17.

- 35, Ivanhoe 5.

1?. jc(?e{sow /g;

o enkins .

-/16. Jersey Girl 22,

11. Mary and Polatski 23.

13, Merry Widow 34,

Montezuma
Montosa
Quantrell
Rhode Istand
Rosario
Rayal Blua
Salero
(Darwin)
Santa Rita
Stiver Sally
Tia Juana
Three Star
Treasura Vault
Trenton
Wandering Jew
Viceroy
Victor
Vulcan

WRIGHTSON DISTRICT

12, American Boy S.

13. Augusta

14, Auiomcbile Chute 9.
(Anacanrda)

15, Biack Cap 4.

(Mansiiald)
Xi.
Copoer Mountain

Castle Butte 13.

Philadelphia
(Anacanda)
Silver Cave
(Anaconda)
St. Louis
(Anaconda)
Sweet

- z e (Mansfield)
- LY e (Angconda) 6. Ultimo
/. S 7. Doubls Header (Anaconda)
i (Anaconda) 2. Waiker
2 = 16. Gringo 10. Waso
. 17. Hapsy Jack (Anaconda)
3% =L ) 3. Litile Joker 1. Wild Cat
3 T ’ (Anazanda)
: REOROCK DISTRICT
2. Hale grospect 6. Meadow Vallzy mine
Jensen prospect 3. New York mine
4. La Plata mine Power's J
(Copper Mauntaln) S
HARSHAW DISTRICT
24, Al 23, Hardshell
27. American 25, Hermoss
: tec 15, Humbcldt t
4. Aztec open cut 5. lnvincible
11. Basin No. 1 prospect 14. January = J
7. Blue Eagle 22. Josephina G
28. Biue Nose 26. Lead Quean -
(Ab2 Lincoln) 16. Red Bird
2. Christmas Gift 19. Stancard
Dewey - 17, Sunnyside
79 1. Eiesation 20, Thunder
lj/ lux 21, Treach
0 6. Garfield 18. Volcang i
& 12, Great Silvar 10. Worlds Fair. LS
N 9. Hampszn b e,
A Wy
o PALMETTO DISTRICT i
38 4. Colossus 2. New Hopa
te 1. Daminn 6. Pilmetto
3 (Chieh) 5. Sonaita
7. Jarills 3. Threx R tunnels
(Buliion)
PATAGONIA DISTRICT
223 33, Augusta 41. Line Boy (nine
i 25. Ba2'mant 36. Maine mina
| 7. Bapnnett 10. Marche
, 27. Benion 23. Morning Glory
32. 8ig Lead 16. Mowry
H 22. Bonanza . Natonal
" 39. Brozks 18, New York
‘| 8. Huena Vista 24, O’Conners
B2 30. Cnance - 15. Oft Pointer
.~_i 38. Coughlin ledz= 1. O'Mara
35. Empire (Old Soldier)
-1 29. Eadless Chain 37. Pocahontas
& ] 14. rEour Metals %5 ;r-de ol tha West
e T S A 11. Giadstzne . Proto
A elo ﬁass: i ,*30 6. Goide. Rosae 34. Soecularits prospect
3 e LR ] = ! i 40. Go.g Ledge prospest 25, Silver Bell
[, i= K Q,P /I‘ ’J’ -, ¥2d 0 23 Hoane 31, Shamrock
-4 S A v L s < AR i 4, Iz:3%elta 20. Tibberrs
i i/ ~ 2 . i ¢ i H S. Janiiiny 14, Win-tred
I - / Fd i o 1y e P | 19. VFansas 3. Niticnel Mo 4 giqs ’
Vs 3 / . 4 i | 2 -
N: — — caw
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