
Historic Mining Camps 
and 

Jurassic Calderas 
By BRENDA HOUSER 

With a paper on the GREATERVILLE PLACER DISTRICT 

By LESLIE Cox 

ARIZONA GEOLOGICAL SOCIETY FALL FIELD TRIP, 1992 

Arizona Geological Society 
P. O. Box 4 09 52 

Tucson, AZ 8 571 7 



Historic Mining Camps 
and 

Jurassic Calderas, 
Southeastern Arizona! 

By BRENDA HOUSER 

With a paper on the GREATERVILLE PLACER DISTRICT 

By LESLIE Cox 

ARIZONA GEOLOGICAL SOCIETY FALL FIELD TRIP, 1992 
Arizona Geological Society 

P. O. Box 40952 
Tucson, AZ 85717 

IThis report is preliminary and has not been reviewed for conformity with U.S. 

Geological Survey editorial standards or with the North American Stratigraphic 

Code. Any use of trade, product, or firm names is for descriptive purposes only and 

does not imply endorsement by the U.S. Government. 



Introduction 
Road Log 

Day 1 
Stop 1 
Stop 2 
Stop 3 
Stop 4A 
Stop 4B 
Stop 5 
Stop 6 
Stop 7 

Day 2 
Stop 8A 
Stop 8B 
Stop 9 
Stop 1 0  
Stop 1 1  

Tab le of Contents 

- Kentucky Camp and Greater vi lle P lacer District ......... 5 
- Red Mountain O verview . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 
- Harshaw Town Site and Cemetery . . . . . . . . . . . . . . . . . .. 12 
- Mowry Town Site and Mine ........................ 14 
- Mowry Sme lter Site . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
- Duquesne Town Site ......... ....... .... .. .. .. ... 17 
- Monte zuma Pass O verview and G lance Cong lomerate .... 18 
- Bob Thompson Peak Ca ldera Co llapse Breccia ......... 2 1  

- La vender Pit ................................... 21 
- Cochise Project ..................... ............ 21 
- G leeson Town Site . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 25 
- Evidence for Dragoon Ca ldera ...................... 28 
- Johnson Camp and Arimetco 's So lvent Extraction ....... 3 1  

Electrowinning P lant 
Acknow ledgments .............................................. 34 
References Cited ............................................... 34 
illustrations 

Figure 1. Map showing fie ld trip route and stops .. . . . . . . . . . . . . . . . . .. 2 
2. Map of Kentucky Camp site p lan . . .. .. . . .. . ..... ........ 6 
3. Map showing Harshaw and Patagonia mining districts . . . . ... . 9 
4. Geo logic map of the Patagonia Mountains . . . . . . . . . . . . . . . . .  1 0  
5. Geo logic map of the southern Huachuca Mountains .... .. . .. 19 
6. Geo logic map of the southern part of the Mu le Mountains . . . .. 22 
7. Geo logic map of the southern Dragoon Mountains '.' . . . . . . . .. 26 

8. Geo logic maps showing a lternati ve interpretations, 
Court land-G leeson area .............. : . . . . . . . . . . . . .. 29 

9. Geo logic map of the Johnson Camp area of the Litt le Dragoon 
Mountains . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 32 

Contributed paper 
Geo logy of the go ld p lacers in the Greatervi lle district, Ari zona ; 

by Les lie J. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 



Appendix 1. 

2. 
3. 

4. 
5. 

6. 

7. 

8. 

9. 
10. 

Cooper, J.R., and Silver, L.T., 1964, Geology and ore deposits of the 
Dragoon quadrangle, Cochise County, Arizona 
Graeme, R.W., 1981, Famous mineral localities; Bisbee, Arizona 
Graeme, R.W., 1987, Bisbee, Arizona's dowager queen of mining 
camps, a look at her first 50 years 
Greeley, M.N., 1987, The early influence of mining in Arizona 
Lacy, J.C., 1987, Early history of mining in Arizona, acquisition of 
mineral rights 1539-1866 
Lipman, P.W., and Hagstrum, J.T., 1992, Jurassic ash-flow sheets, 
calderas, and related intrusions of the Cordilleran volcanic arc in 
southeastern Arizona - Implications for regional tectonics and ore 
deposits 
Quinlan, J.L., 1986, Geology and silicate alteration zoning at the 
Red Mountain porphyry copper deposit, Santa Cruz County, 
Arizona 
Schrader, F.C., 1915, Mineral deposits of the Santa Rita and 
Patagonia Mountains, Arizona 
Tenney, J.B., 1929, History of mining in Arizona 
U.S. Forest Service, Kentucky Camp stabilization project 



Arizona Geological Society 
Fall Field Trip 
October, 1992 

HISTORIC MINING CAMPS AND JURASSIC CALDERAS, 
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U.S. Geological Survey 

Introduction 

Initially, this field trip had only one 
topic - historic mining camps in 
southeastern Arizona. As I started 
working on the road log, however, the 
spatial coincidence of mining districts 
with some of the Jurassic calderas 
proposed by Lipman and Hagstrum 
(1992) became clear. Lipman and 
Hagstrom noted that in some cases 
mineralization was apparently 
genetically related to the calderas so it 
seemed reasonable, both logistically 
and conceptually, to combine the two 
topics in one field trip. Although 
detailed studies of Jurassic silicic 
volcanics and plutons have been done 
to the west of the field trip area (for 
example the Mount Wrightson 
Formation in the Santa Rita Mountains 
(Riggs and Busby-Spera, 1990); similar 
studies in southeastem Arizona are in 
the early stages. Ken Hon is presently 
mapping in the area of the proposed 
Montezuma Caldera and, at stops 6 
and 7, will present an overview of his 
work in progress. During 
reconnaissance investigations in the 
Courtland-Gleeson district, Lipman and 
Hon found exposures showing that 
Paleozoic limestone blocks are 
completely engulfed in unsheared 
Jurassic tuff(stop 10), which is the key 
evidence supporting the interpretation 
that the blocks are a caldera collapse 
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breccia. In previous detailed mapping 
in the area, Gilluly (1956) and Drewes 
(1981) had interpreted the limestone 
blocks and tuff to be thrust fault 
breccia. In both these areas, 
Montezuma Pass and Courtland
Gleeson, some of the exotic limestone 
blocks have been mineralized. 

The field trip route and stops are 
shown in figure 1. The first day's route 
is from Tucson to Bisbee by way of 
Patagonia, Lochiel, and Montezuma 
Pass. The second day we will travel 
back to Tucson through the Courtland
Gleeson mining camp, Pearce, and 
Arimetco's plant at Johnson. 

The guidebook has three parts; (1) 
the road log, (2) a paper on the 
Greaterville placer district contributed 
by Leslie Cox, and (3) an appendix 
consisting of 10 reproduced articles 
pertaining to various subjects of the 
field trip. There are a number of 
important dates in the history of 
mining In Arizona. They are listed 
below; 

1853 Gadsden Purchase. Prior to 
this, the land south of the Gila 
River was part of Sonora, Mexico. 

1861 Beginning of the Civil War. 
All the Federal troops were 
withdrawn from Arizona, making 
it unsafe to be out alone or in 
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small groups because of Apache 
raids. Pumpelly's account of the 
hazards of being a miner in 
Arizona at this time is excellent 
(Wallace, 1965). 

1872 Apache Peace Commission 
under Vincent Colyer. This first 
Apache peace made existence a 
little less precarious for miners, 
but there was still the threat of 
Apache raids until about 1876. 

1881-83 Railroads were built in 
Arizona. Because of shipping 
costs before this, ore had to be 
worth at least $100 per ton to be 
worth mining. 

1893 Demonetization of silver. 
Prior to this time, the price of 
silver was about 1$ per ounce. 
Mterwards, the price dropped 
sharply. 

1914-17 World War 1. Sharp 
upswing in metal prices. 

1921 Collapse of metals prices. 

A word of caution - in reviewing 
references and preparing the road log, 
I noticed a number of discrepancies 
among reference texts as to dates and 
versions of events. Because this road 
log is not intended to be a scholarly 
historical treatise, I chose the date or 
version that I knew to be correct, or 
that seemed to be the most likely, or 
that was the concensus of several 
sources. I did not search newspaper 
files or court records to resolve 
discrepancies. 

Road Log 

Mileage Comments 

Day 1 

0.0 Depart from U of A flex-permit parking lot at the southeast corner of 
Euclid and E. 4th St. Go south on Euclid to E. 6th St. (0.2) 

0.2 Junction of Euclid and E. 6th St. Turn right (west) on E. 6th St. (name 
changes to St. Marys west of the RR tracks). (1.4) 

1.6 Junction of St. Marys and 1-10. Take 1-10 East to Route 83 (exit 281 -
Sonoita Road). (23.4) 

25.0 Junction of 1 -10 and Route 83. Take Rt. 83 south toward Sonoita. (6.0) 
31.0 The Empire mining district is to the southeast in the Empire Mountains. 

Schrader's (1915) and Tenney's (1929) discussions of the history and 
production of the mines in the Empire district are in the guidebook 
appendix following the road log (Schrader, app. 8; Tenney, app. 9). 

Deposits of argentiferous lead and copper ores were first discovered in 
the Empire district in the late 1870's, but mining became economically 
feasible only after the railroad was built in the early 1880's. The 
principal camps in the district were California camp, Total Wreck, and 
Copper camp. 
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The highest and most rugged part of the Empire Mountains consists 
of generally southeastward dipping Paleozoic carbonate rocks and 
quartzite that have been intruded by early and late Laramide age 
granitoid plutons. Precambrian granitoid rocks are exposed on the north 
flank of the Empire Mountains. Sedimentary rocks of the Lower 
Cretaceous Bisbee Group surround the Empire Mountains and overlap 
both the Paleozoic and Precambrian rocks (Finnell, 1974; Drewes, 1980). 

The mineralization of the Empire district is probably genetically 
associated with intrusion of the Laramide age granitoid rocks into the 
Paleozoic carbonate rocks. The mineral deposits are chiefly oxidized 
silver-lead and copper minerals contained in vein and replacement 
deposits. Some mines in the district produced small amounts of gold. 

For a time, Total Wreck was the leading silver bullion producer in the 
Territory. The name Total Wreck came from the description of the site 
of the first silver mining claims in the Empire Mountains, given by John 
T. Dillon who discovered the deposits in 1879. He said the site was "a big 
ledge, but a total wreck, the whole hillside being covered with big 
boulders of quartz which have broken off the ledge and rolled down" 
(Granger, 1960). By 1883 the camp had 200 inhabitants and the Tucson 
Weekly Star reported that there were five saloons, three general stores, 
a butcher shop, a shoemaker shop, and from eight to ten Chinese 
laundries. The mine was closed in 1884 after producing about $500,000 
in silver bullion. In 1926 the mill tailing pile was leased and more than 
1,000 tons of low-grade material was shipped as flux (Tenney, 1929). 
(6.1) 

37.1 Road to Rosemont Junction, 2.5 mi to the southwest. Rosemont camp, the 
site of the Rosemont Mining and Smelting Company, was a thriving 
village in the Helvetia district in the 1880's and 1890's. There were 
about 150 residents, a school, a hotel, and some stores (Sherman and 
Sherman, 1969). The claims and smelter were acquired by Lewisohn 
Brothers of New York City in 1896. Subsequently, the mines were 
worked on an exploratory basis until 1907, when finally, they were closed 
and the smelter was shut down. After that, Rosemont was more or less 
deserted (Schrader, 1915). (5.1) 

42.2 Junction of Rt. 83 and Greaterville Road. (3.7) 
45.9 Junction of Rt. 83 and Gardner Canyon Road (FR 92). Turn right on 

Gardner Canyon Road. (0.8) 

Plan on leaving about half the vehicles here (particularly those with low 
clearance) and car-pooling the rest of the way to Kentucky Camp. 

46.7 Junction FR 92 and FR 163. Take 163 to the right. (0.9) 
47.5 Road to the left goes to an abbey. Continue straight. (1.1) 
48.7 Junction of FR 163 and FR 4060 to the right. Go straight on FR 163. (1.1) 
49.8 Junction of FR 163 and FR 162 to the right. Go straight on FR 163. (0.2) 
50.0 Junction FR 163 and FR 4113. Take FR 4113 to the right. (0.2) 
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50.2 Wire gate. (0.9) 
51.1 Go left at Y-intersection. (0.1) 
51.2 Park at locked gate and walk about 0.2 mi down the hill to Kentucky Camp. 

STOP 1 KENTUCKY CAMP AND GREATERVILLE PLACER 
DISTRICT 

Leaders: Mary Farrell, U.S. Fores t  Service and Les lie Cox, 
U.S. Geological Survey 

The adobe structures at Kentucky Camp were built in 1904 in 
conjunction with an engineering project to bring water from the Santa 
Rita Mountains to the placer workings in Kentucky Gulch. The site plan 
is shown in figure 2. They are in much better shape than adobe 
structures of equivalent vintage at other mining camps because they were 
kept in repair by a rancher until the 1960's. The buildings presently are 
being stabilized by the Forest Service for possible restoration some time 
in the future. The structural soundness of some of the walls is being 
monitored by strain gauges. Please don't remove any artifacts. 

The geologic setting and the source of the Greaterville placer deposits 
are discussed by Cox in her paper in this guidebook after the road log. 
A summary of the U.S. Forest Service stabilization work at Kentucky 
Camp is given in appendix 10. Schrader's (1915) and Tenney's (1929) dis
cussions of the Greaterville district are in the appendix also (app. 8, 9). 

Placer gold was discovered on the east side of the Santa Ritas in 1874 
and a moderate-sized gold rush ensued. By 1878 there were about 400 
Mexicans and nearly 100 Americans in the new community of 
Greatervi1le. There were several dance halls, saloons, and stores; and the 
jail was a round hole dug in the ground into which prisoners were 
lowered by rope (Sherman and Sherman, 1969). 

The Greaterville placer district suffered from a problem common to 
many southwestern placer deposits -lack of water. Placers were worked 
by rocker and long tom; water was brought 4 mi from Gardner Canyon 
in canvas and goatskin bags on burros with the Mexicans charging about 
3 cents a gallon for it. 

Between 1881 and 1886, the camp gradually declined as the richer 
gravels were worked out and attacks by Indians continued to be a threat. 
There was a revival of interest in the Greaterville placers between 1900 
and 1905 when there were several attempts to bring water in by ditch 
and pipeline. The center for one of these operations was Kentucky Camp 
in Kentucky Gulch (app. 10). From 1905 to about 1930, various 
companies attempted to work the gravels with a steam shovel, drag-lines, 
and a dredge; all failed because of insufficient water and poor sampling 
(Tenney, 1929). 

Return to Rt. 83. (5.3 mi) 
56.5 Turn right (south) toward Sonoita. (4.1) 
60.6 Junction of Rt. 83 and Rt. 82 in Sonoita. Turn right on Rt. 82 toward 
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Site Ptan 

Figure 2.--Map showing Kentucky Camp site plan. Prepared by U.S. Forest Service. 
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Patagonia. Sonoita was established in 1882 on the newly built railroad 
line. The name comes from the Tohono O'Odham word meaning "place 
where corn will grow" (Granger, 1960). (2.9) 

63.5 The site of Fort Crittenden is about 0.2 mi north of the road. Camp (Fort) 
Crittenden was established March 4, 1867 on a hill overlooking the old 
site of Fort Buchanan. It was named for Gen. Thomas Leonidas 
Crittenden, military commander for southern Arizona 1867-1868. The 
camp was abandoned in the summer of 1872 because of unhealthy 
conditions, probably malaria (Granger, 1960). (0.6) 

64.1 The former site of Fort Buchanan is near here about 0.1 mi north of the 
road. In 1856, Major Enoch Steen was ordered to set up a permanent 
military post in Tucson to protect the settlers of southern Arizona. Steen 
was unimpressed with the "miserable huts" he found in Tucson and the 
lack of grass and grain in the area for horses, so instead, he chose a site 
for the post (called Camp Moore) 60 mi to the south up the Santa Cruz 
River Valley. When his superiors in Santa Fe ordered him to relocate the 
post closer to Tucson, Steen replied that in the Sonoita Valley he was 
protecting miners and ranchers, whereas in Tucson he would be 
protecting only "whiskey peddlers". Nevertheless, another site for the 
post was chosen 20 mi to the northeast of Camp Moore and construction 
on Fort Buchanan was begun in the summer of 1857 (although Tucson 
residents pointed out in a petition that the new site was even farther 
from Tucson than the old site had been). 

Morale was low at Fort Buchanan because of poor accomodations, lack 
of troop rotation, Apache raids, and the prevalence of malaria that had 
its source in nearby swamps. The fort was abandoned July 21, 1861 
when the soldiers were withdrawn to help repel the Confederates on the 
Rio Grande (Wagoner, 1975). (8.8) 

72.9 Junction of Rt. 82 and road to Harshaw and Lochiel at the Patagonia post 
office just west of Sonoita Creek. Turn left, go 1 block and turn left again 
on McKeown Ave. 

Patagonia was established in 1896 when Rollen Rice Richardson 
decided to move the town of Crittenden about 3 mi south to a marshy 
area that he owned at the present site of Patagonia. Richardson, a 
rancher, had previously owned much of the land in the area and had 
bought out the squatters at old Camp Crittenden. Richardson had 
wanted to call the town Rollen, but the residents of the new town chose 
the name Patagonia from the name of the mountains to the south. 
Because the petition for a post office had to be signed by the residents, 
Richardson had little say in the matter of the town name (Granger, 1960). 

In 1909, Patagonia was an active mining center with about 200 
residents. Two daily passenger and mail trains stopped there, and daily 
stage and mail service was maintained between Patagonia, Harshaw, 
Mowry, Washington, and Duquesne (Schrader, 1915). Nowadays, 
ranchers, retirees, hunters, and bird watchers provide much of the 
economic base for Patagonia. 

7 



The Harshaw district is in the northeastern quarter of the Patagonia 
Mountains and extends about 7 mi south of the town of Patagonia (fig. 3). 
The principal camps of the district were Harshaw, World's Fair, Wieland, 
Elevation, Standard, and Thunder. Schrader's (1915) and Tenney's (1929) 
descriptions of the Harshaw district are in appendixes 8 and 9. 

Figure 4 shows the geology of the trip route through the Harshaw and 
Patagonia districts (Simons, 1974). The eastern two-thirds of the 
Harshaw district is underlain by lower Paleocene silicic to intermediate 
volcanic rocks intruded by upper Paleocene granitoid stocks at Red 
Mountain and Saddle Mountain. The western one-third, which includes 
much of the mineralized area, is underlain by granitoid stocks and chiefly 
silicic volcanic rocks of Mesozoic age. A small exposure of Paleozoic 
carbonate rocks and limestone and conglomerate of the Lower Cretaceous 
Bisbee Group extends up into the southern part of the district (Drewes, 
1980). 

The north-northwest-trending Harshaw Creek fault forms part of the 
boundary between the eastern and western terranes. Simons (1974) 
presented evidence that the Harshaw Creek fault has at least 4 mi of left
lateral displacement. 

Early mines in the Harshaw district produced large amounts of high
grade lead-silver ore. The ore is usually contained in vein deposits in 
Mesozoic granitoid and silicic volcanic rocks that have been intruded by 
younger rocks (Schrader, 1915). (3.3) 

76.2 According to local tradition, the smaller rock on the northwest side of the big 
rock on the left side of the road broke off during the 1887 earthquake 
(Robert Lenon, oral commun., 1992). (1.9) 

78.1 Park in wide pullouts on either side of the road. 

STOP 2 RED MOUNTAIN OVERVIEW 
Leader: Rob ert Lenon, Mining Engineer, Ret. 

Quinlan's (1986) description of the geology and alteration of the Red 
Mountain porphyry copper deposit is in appendix 7. Red Mountain is 
composed of three Cretaceous through early Tertiary volcanic sequences 
that have undergone various degrees of alteration associated with the 
formation of a porphyry copper deposit. Simons (1974) described the 
upper sequence as white, light-gray, yellowish -gray, or pale-red, massive, 
very fine grained to sparsely porphyritic, silicic flow breccia and tuff. It 
forms most of the upper part of the mountain and is as thick as 2,400 ft. 
These rocks are locally cliff-forming and outcrops are stained with iron 
oxide. Alteration to quartz, kaolinite, sericite, and limonite is common. 
alteration to alunite and zunyite is locally common. Schrader (1915) 
reported that the tuff is profusely impregnated with pyrite, chalcopyrite, 
and chalcocite disseminated in crystals and grains. Drewes (1980) gave 
the age of the rock as Paleocene(?). 
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Figure 4.--Geologic map of the Patagonia Mountains in the vicinity of the Harshaw, 
Washington, and Duquesne mining camps (from Simons, 1974) showing field trip 
stops 3, 4, and 5. Scale is 1:48.000. Contour interval is 80 ft along the western edge 
of the map and 50 ft in the rest of the map. 
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QTal 

Tt 
Tg 
Tbg 

Tgd 

a 
Tpg 
TKv 
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List of map units 

Younger alluvium and talus, Quaternary 

Older alluvium, Quaternary and Tertiary 
Biotite rhyolite tuff, Miocene and Oligocene 
Biotite-hornblende granodiorite, Paleocene 
Biotite quartz monzonite, Paleocene 

Syenodiorite of mangerite, Paleocene 

aplite 

Porphyritic biotite granodiorite, Paleocene 

Tuff, Paleocene or Upper Cretaceous 

volcanic breccia 
Ka Trachyandesite or doreite, Upper Cretaceous 

r rhyolite or latite 
Kl Biotite quartz latite, Upper Cretaceous 

Kb Bisbee Group, Lower Cretaceous 
cg conglomerate 

Jcg granite of Comoro Canyon, Jurassic 

J'N m Monzonite porphyry, Jurassic or Triassic 

J'R v Silicic volcanic rocks, Jurassic or Triassic 

cg limestone or conglomerate 
q quartzite 

J'i vs Volcanic and sedimentary rocks, Jurassic or Triassic 

T m Mount Wrightson Formation, Triassic 
q quartzite 

Naco Group, Permian and Pennsylvanian 

Pcn Concha Limestone 

Ps Scherrer Formation 
Pe Epitaph Dolomite 

Pc Colina Limestone 

PFe Earp Formation 

Fh Horquilla Limestone 
Me Escabrosa Limestone, Upper and Lower Mississippian 
Dm Martin Limestone, Upper Devonian 

£a Abrigo Limestone, Upper and Middle Cambrian 

£b Bolsa Quartzite 
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The middle volcanic sequence is andesite and trachyandesite about 
3,000 ft thick that crops out on the flanks of Red Mountain. This 
sequence was dated at 72 Ma (Simons, 1974). Hornfels bands occur at 
the base (Quinlan, 1986). 

Rocks of the lower sequence are chiefly latitic volcanic conglomerate 
and breccia, and silicified tuff and flows(?) interlayered with and cut by 
latite sills and dikes (Quinlan, 1986). This sequence is exposed on the 
south side of Red Mountain in Alum Canyon. It correlates with the 
Upper Cretaceous silicic volcanics of Simons (1974). 

The rocks of Red Mountain dip to the east at about 15 and are cut by 
porphyritic granitic dikes and small intrusive bodies of Laramide age. 

Return to cars and continue south on Harshaw Road. (0.5) 
78.6 End of pavement. Junction of Harshaw Road (FR 49) with FR 58. Take FR 

49 to the right. (0.3) 
78.9 This was the patented mill site for the American Mine. In the 1882 patent 

survey, the large sycamore tree by the creek on the right side of the road 
was surveyed in and was described as being about 3 ft in diameter. In 
the course of resurveying in 1972, the same tree was identified and had 
grown to 4 ft in diameter (Robert Lenon, oral commun., 1992). (1.9) 

80.8 Park along road at Harshaw town site. 

STOP 3 HARSHAW TOWN SITE AND CEMETERY 
Leader: Robert Lenon, Mining Engineer, Ret. 

The town was named for David Tecumseh Harshaw who started 
grazing cattle in the area in 1874. He located and developed mines here 
and by 1880, Harshaw was a flourishing mining camp with several stores 
and mostly stone buildings (Granger, 1960). The town grew to a 
population of about 600 and finally peaked near 2000. It was the 
metropolis for about thirty-five mines in a 40 square mile area. 

The Hermosa Mill, a 20-stamp mill and the largest mill in the 
territory, was crushing about 75 tons of ore a day. About 150 men were 
employed in the mines. It wasn't long, however, before the mines were 
worked out. Mining was suspended in 1881, and the mill was sold and 
moved in 1885. The coming of the railroad to the Sonoita Valley in 1887 
caused a brief revival of mining, but the supply point shifted to Patagonia 
and Harshaw once again declined. The post office was closed in 1903 and 
by 1909 only a few families remained. 

The mines that used Harshaw as a hub produced over a million tons 
of ore valued at more than $40 million. Zinc, lead, copper, and 
manganese ore made up most of the deposits, but more than 9 million 
ounces of silver and 4,000 ounces of gold were recovered also. 

There are some very nice wrought iron crosses in the Harshaw 
cemetery. 

Return to cars and continue south on Harshaw Road. (0.8) 
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81.6 Flux Canyon Road (FR 812) on the right goes to Trench Camp town site and 
the World's Fair Mine. The Trench Mine is one of the oldest mines in 
Arizona, dating back to the Spanish. It was still being worked up to 1964 
by ASARCO. 

The adobe ruin on the left was the Hardshell store (Robert Lenon, oral 
commun., 1992). Ore was discovered in Hardshell Gulch in 1879 by Jose 
Andrade and David Harshaw, and the claim was bought in 1880 by 
Rollen R. Richardson (Granger, 1960). Continue straight on the Harshaw 
Road (FR 49). (0.8) 

82.4 Contact between Cretaceous trachyandesite to the north and Triassic or 
Jurassic silicic volcanics to the south (fig. 4). Lipman and Hagstrum 
(1992) suggested that part of the thick pile of Triassic or Jurassic silicic 
volcanic rocks in the Patagonia Mountains may be caldera fill on the 
basis of Simons' (1972) description of these rocks. Simons described 
sections of rhyolite, tuff, and welded tuff several thousand feet thick that 
contain blocks of sandstone, quartzite, and Paleozoic limestone breccia as 
much as half a mile long. The larger blocks are shown on Simons' map 
(1974). (0.4) 

82.8 Contact between silicic volcanic rocks on the north and a large block of 
brecciated Paleozoic limestone on the south (fig. 4). The approximate 
contact can be traced up the hill to the east for about 0.4 mi, but is 
nowhere exposed. The lack of exposure of the tuff-limestone contact may 
indicate that the tuff is not welded adjacent to the limestone. This tends 
to support the possibility that the limestone block is part of a caldera-fill 
megabreccia because the megabreccia blocks that collapse into intra
caldera tuff are cold and, thus, prevent the adjacent tuff from welding 
(Kenneth Hon, U.S. Geological Survey, oral commun., 1992). (0.1) 

82.9 Southern contact of the brecciated limestone block and silicic volcanics. (0.1) 
83.0 We are now in the Patagonia district, which takes in the southern part of the 

Patagonia Mountains on down to the international border (fig. 3). (See 
Schrader (1915) and Tenney (1929) for descriptions of the Patagonia 
district; app. 8, 9.) Schrader reported that Mowry, Washington, and 
Duquesne were good sized settlements in the district with telephone lines, 
and daily stage and mail service. Both Mowry and Washington had 
concentrating mills and smelters. 

The field trip route is through the eastern part of the Patagonia 
district (fig. 4). The rocks here consist of an eastern belt that includes 
exposures of Precambrian crystalline rocks overlain by Cambrian 
sedimentary rocks south of the Mowry mine; Paleozoic carbonate and 
clastic rocks; Triassic or Jurassic silicic volcanic rocks, plugs, and dikes; 
and the Lower Cretaceous Bisbee Formation. The Harshaw Creek fault 
cuts diagonally through the eastern belt. 

The western belt is a large intrusive body of biotite-hornblende 
granodiorite composition dated at 58 Ma (Simons, 1974; Drewes, 1980). 
A small stock of porphyritic biotite granodiorite was emplaced probably 
at the same time in the vicinity of Washington Camp. 
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The mineral deposits of the Patagonia district are mostly silver and 
lead with some copper and occur as veins and as contact metamorphic 
deposits. Some of the mineral deposits are spatially and probably 
genetically related to the granodiorite intrusives. Others, however, 
farther removed from the Tertiary intrusive contacts may be genetically 
related to the volcanism and hydrothermal systems associated with the 
proposed Triassic or Jurassic caldera. (0.1) 

83.1 A German named Herman Bender was murdered near here in the early 
1940's by his two companions as they were returning from an evening of 
drinking. The murderers threw his body down the shaft of the Blue Nose 
Mine about a quarter of a mile up the hill to the right (Robert Lenon, oral 
commun., 1992). 

Cross Harshaw Creek fault (fig. 4). We will be traveling over 
exposures of the Bisbee Group for the next 1.9 mi. Simons (1972) 
described the Bisbee here as siltstone and mudstone with intercalations 
of limestone, sandstone, epiclastic volcanic sandstone and siltstone, and 
conglomerate. He estimated that the total thickness is more than 3,000 
ft and noted that the Bisbee in the Patagonia Mountains contains 
considerably more volcanic material than elsewhere, chiefly in the form 
of reworked volcanic ash in the matrix of the clastic rocks. (1.2) 

84.2 The Morning Glory Mine, which is about 0.5 mi up the small valley on the 
right, produced high-sulfide silver-copper-zinc ore. During the rainy 
season, sulfate-rich water from the mine flows down the valley and mixes 
with the stream on the left side of the road, which drains carbonate 
bedrock on the ridge to the east. At the confluence of the two streams, 
a soapy gray-white precipitate forms and white froth is rafted along the 
stream surface (Robert Lenon, oral commun., 1992). X-ray diffraction 
analysis confirms Lenon's suggestion that the precipitate and froth are 
gypStual. (0.7) 

84.8 Guajolote (turkey) Flat Road to the right. The flat was named for the 
Guajolote mine, located in 1880. Continue straight on Harshaw Road. 
(0.7) 

85.5 Take the Mowry Road (FR 214) to the left. Go about 0.1 mi, turn left, and 
park alongside the road to the mine. 

STOP 4A MOW RY TOWN SITE AND MINE 
Leaders: Rob ert Lenon, Mining Engineer, Ret. and Sp encer Titley, 

Dep t. of Geos ciences , U. of A. 

The town site is near the junction of the mine road with the road we 
turned in on. The superintendent's house and the store were on the low 
ridge southwest of the junction; the school, rooming house, office, and 
caretakers house were northeast of the junction. The location of the 
cemetery is not known. It may have been on a low hill to the south about 
halfway between the mine and the smelter (Robert Lenon, oral commun., 
1992). 
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Notice that most of the oak trees are fairly small and all are about the 
same size. The original oaks were probably cut down to make charcoal 
for the smelter, and thus most of the present trees are second growth. 

The Mowry Mine, first called the Corral Viejo Mine, was known to the 
Jesuits and was worked by Mexicans in the early 1850's. It was relocated 
by a Mexican herder and prospector in 1858 who sold it to some officers 
at Fort Buchanan for a pony and other miscellaneous items. The officers 
named the property the Patagonia mine for reasons that are not known. 
The mine was bought by Sylvester Mowry in 1859 after he resigned his 
commission as a first lieutenant at Fort Buchanan. Mowry is reported 
to have purchased the mine for $25,000 and to have put about $175,000 
into subsequent improvements and equipment. Mowry operated the mine 
for about three and one-half years, employed 120 men, and shipped about 
$1,500,000 of ore to San Francisco, London, and Europe through 
Guaymas, Mexico (Schrader, 1915; Greeley, 1987). 

On the orders of Colonel James H. Carleton, Mowry was arrested and 
his mine confiscated in June, 1862 based on the charge of being a 
Confederate sympathizer and having sold percussion caps to the Rebel 
army. He was found guilty of aiding and abetting the enemy by a 
military board of inquiry and was ordered to be confined at Fort Yuma. 
Mowry was acquitted of the charges against him, and released from Fort 
Yuma in November, 1862 but in the meantime, the government receiver 
for the mines had made the property unworkable by extensive and 
deliberate damage to the equipment (Granger, 1960). In December, 1862 
Mowry filed damage claims of more than $1 million against Carleton and 
others, and tried to get the Federal Government to relinquish his 
property. His mine was sold at public auction in July, 1864 for only 
$2,000. Although Mowry was eventually awarded $40,000 in 1868, it was 
inadequate to reopen the mine and he died in 1871 while in London 
trying to raise capital (Wagoner, 1975). 

Because of Apache raids prior to 1872 and the inaccessibility of the 
area until the railroad to Patagonia was completed in 1883, there was 
little production from any of the mines in the Patagonia Mountains 
between 1864 and 1883. The coming of the railroad was not a great 
stimulus for the Mowry Mine, however, because it was 14 mi from the 
connection. The Mowry passed through a number of hands and was 
intermittently worked between 1890 and 1907. In 1918, the workings 
above the water level were reopened and developed. Small shipments of 
both new ore and ore from old stope fills were made until the working 
shaft caved in 1928 (Tenney, 1929). 

Return to the Harshaw Road and continue to the south. (0.7) 
86.2 Park alongside the road. 
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STOP 4 B  MOW RY SMELTER SITE 
Leader: Rob ert Lenon, Mining Engineer, Ret. 

This was the site of the smelter for the Mowry mine and of a village 
named Commission. There were reported to be fifteen houses here in 
1864 (Granger, 1960). 

Return to vehicles and continue south on Harshaw Road. (0.3) 
86.5 Along the creek on the left side of the road there was a placer mining camp. 

Note the disturbed gravel indicative of placer workings (Robert Lennon, 
oral commun., 1992). (2.7) 

89.2 The mountain to the right with the light gray carbonate outcrop at the top 
was given the name Caloso in the Spanish land grant surveys of the San 
Rafael Valley (Robert Lennon, oral commun., 1992). (0.2) 

89.4 Junction with road to Nogales. Continue straight on FR 61. (0.4) 
89.8 Site of Washington Camp. The Spanish had worked the mineralized deposits 

of this area for silver prior to the Mexican War of Independence in 1828, 
but there was virtually no more activity until after 1872 when the first 
peace was made with the Apaches. The history of ownership and 
production for the properties around Washington Camp and Duquesne 
was discussed by Schrader (1915) and Tenney (1929) (app. 8, 9). It is 
quite an involved history and includes such well known names as Wilfley 
and the Westinghouse Electric Company. 

Around 1890 the Duquesne Mining and Reduction Company of 
Pittsburgh, Pennsylvania came into the area and began acquiring 
properties, developing mines, and building various processing facilities. 
Washington Camp and Duquesne are less than a mile apart; the 
reduction plant was at Washington Camp and the company headquarters 
was at Duquesne. Each town had a population of about 1,000. Both 
towns have been ghosts since the 1950's, although there·was a store here 
as late as the 1940's. 

The present residents of the community are chiefly retired people. The 
green stucco house on the left was the site of the Wonder Bar until about 
1980 (Mara Grodzicki, local resident, oral commun. 1992). (0.3) 

90.1 Take the Duquesne Road (FR 128) to the right. As you drive up the hill, the 
A-frame house that can be seen in the valley on the left is near the site 
of the former Duquesne school. Much of the patented land of the 
Washington Camp-Duquesne mining area is presently for sale as a single 
package; it totals 991 acres and is being advertised as a great place for 
a resort. Perhaps it could be developed as a resort for retired economic 
geologists and mining engineers. (0.5) 

90.6 Bonanza Mine. The ore was taken from the mine to the Washington Camp 
smelter by an aerial tramway about a mile long. Ore was dumped from 
the ore buckets into the chutes, then into the smelter. (0.2) 

90.8 Duquesne town site. Park along side the road. 
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STOP 5 DUQUESNE TOW NSITE 
Leader: Rob ert Lenon, Mining Engineer, Ret. 

The mine superintendent's house is off the road on the right. Some of 
the adobe buildings on the left were offices during exploration drilling for 
the Bonanza Mine in the 1960's. The green frame building on the right 
was the boarding house. 

The following brief description of the geology and mineralization of the 
Washington Camp-Duquesne area is modified from Simons (1974). An 
elongate northwest-trending body of biotite-hornblende granodiorite (Tg, 
fig. 4) was emplaced in early Tertiary time in the southern Patagonia 
Mountains. The southernmost 7 miles or so of the northeast contact is 
believed to mark approximately the former trace of the Guajolote fault. 
A related small stock of porphyritic biotite granodiorite (Tpg, fig. 4) was 
emplaced in the Washington Camp area. Along the northeast contact of 
the biotite-hornblende granodiorite, Mesozoic volcanic and sedimentary 
rocks were hornfelsed and Paleozoic carbonate rocks converted to 
garnetite, tactite, and marble. Mineralization at Washington Camp and 
Duquesne is spatially and probably genetically related to the granodiorite 
bodies. 

Return to vehicles and continue on to the southeast. (0.1) 
90.9 Foundation for scales on right. The side road to the right goes to the 

Holland and Empire Mines. (1.1) 
92.0 Junction of Duquesne Road (FR 128) and road to Lochiel (FR 61). Turn right 

toward Lochiel. (3.8) 
95.8 The Fray Marcos de Niza monument on the right was constructed by the 

CCC during the 1930's. The inscription reads: "By this valley of San 
Rafael Fray Marcos de Niza, vice-commissary of the Franciscan order and 
delegate of the Viceroy in Mexico, entered Arizona, the first European 
west of the Rockies, April 12, 1539." (1.3) 

97.1 In Lochiel, turn left on FR 61. Lochiel was the name given to the post office 
here in 1884 by Colin Cameron, one of the owners of the San Rafael Land 
Grant. The name comes from the Cameron family's ancestral home in 
Scotland. The Camerons were a prominent Pennsylvania family; Colin 
Cameron's uncle, Simon Cameron, was Secretary of War under Lincoln. 

The earlier name of the settlement here was La N oria (the well) and 
the Mexican-Americans of the area still use that name (Granger, 1960). 
(1.4) 

98.5 T-junction; turn right. The Cameron House is in view 0.4 mi north of this 
junction. The architectural style of the house is Louisiana French. Its 
similarity to Old Main on the University of Arizona campus is obvious. 
(1.7) 

100.2 Cross the Santa Cruz River (note that the river flows south here). (2.6) 
102.8 T-junction on the west side of Parker Canyon; turn right. (5.1) 
107.9 Pass Bercich Ranch on the east side of Bodie Canyon. (1.8) 
109.7 Road junction; turn right. The site of a mining camp called Sunnyside is 6.8 
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mi to the northeast in Sunnyside Canyon at the base of the Huachuca 
Mountains. Sunnyside was unique among mining camps in that its 
residents were members of a Utopian religious colony called Donnellites 
after their leader, Samuel Donnelly. The colony was established at the 
Copper Glance Mine in 1887. The men worked in the mine and the 
women ran the community kitchen. Each family had their own cabin, but 
all the money was pooled for communal use. There was a prayer meeting 
each evening. The community prospered until the late 1890's when 
Donnelly died; shortly after that the mines played out and the colony was 
forced to disband (Sherman and Sherman, 1969). (0.7) 

110.4 Cross Santa Cruz-Cochise County line. (4.7) 
115.1 Junction with Lone Mountain Ranch Road to the right; continue straight. 

(0.2) 
115.3 T-junction; go right on FR 61 to Coronado National Memorial. (0.8) 
116.1 Exposures of the Morita Formation (Lower Cretaceous Bisbee Group) on the 

west side of Sycamore Canyon. (2.0) 
118.1 Exposures of the Glance Conglomerate (Lower Cretaceous, Bisbee Group) at 

Bear Creek. (6.3) 
124.4 Montezuma Pass in Coronado National Memorial. Park vehicles in parking 

lot at the pass. 

STOP 6 MONT EZUMA PASS OVERVIEW AND GLANCE 
CONGLOMERATE 

Leader: Kenneth Hon, U.S. Geologi cal Survey, Denver 

At this stop Ken Hon will give a regional overview of the southern 
Huachuca Mountains and present evidence, based on new geologic 
mapping, for the Jurassic Montezuma caldera proposed by Lipman and 
Hagstrum (1992). Also, the Glance Conglomerate at this locality contains 
abundant clasts of various Mesozoic volcanic rocks that are no longer 
present in the region. Ken will discuss the implication that there has 
been major uplift and erosion here, beginning in the Early Cretaceous. 

Figure 5 is a geologic map of the Montezuma Pass area of the southern 
Huachuca Mountains showing the field trip route and stops (Hayes and 
Raup, 1968). The paper on Jurassic calderas in southeastern Arizona by 
Lipman and Hagstrum (1992) is in appendix 6. The following is an 
excerpt from that paper that pertains to the Montezuma caldera: 

" . . .  dacitic welded tuff of intra caldera character . . .  is as much as 1,400 
m thick (with no base exposed) in Montezuma Canyon and adjacent 
parts of the southern Huachuca Mountains, where it constitutes 
matrix surrounding huge slide blocks of Paleozoic carbonate. 
Mappable carbonate masses are as long as 2 km (some of these are 
composite aggregates of multiple blocks), and many more sedimentary 
clasts are too small to map." 

"The intracaldera dacite tuff is exposed over an elliptical area of 8 
x 16 km, elongate northwest and dipping outward from an axial pluton 

18 



Figure 5.--Geologic map of the southern Huachuca Mountains in the vicinity of 
Montezuma Pass (from Hayes and Raup, 1968) showing field trip stops 6 and 7. 
Scale is 1:48,000. Contour interval is 50 ft in the western part of the map and 25 ft 

in the eastern part. 

List of map units 

Qg Pediment, terrace, and fan gravels, Quaternary 

Tpr Porphyritic rhyolite, Tertiary 

Tqv Quartz veins, Tertiary 

Tgd Microgranodiorite, Tertiary 

Bisbee Group, Lower Cretaceous 
Km Morita Formation 
Kg Glance Conglomerate 

Kgg andesitic lava 

e exotic blocks of Paleozoic sedimentary rocks 

Jh Huachuca Quartz Monzonite, Jurassic 
J,}?{ h Silicic volcanics of Huachuca Mountains, Jurassic and 

Triassic 

e exotic blocks of Paleozoic sedimentary rocks 
Canelo Hills volcanics, Jurassic and Triassic 

J� t Rhyolite welded tuff 
J'F\ r Rhyolite lava 

e exotic blocks of Paleozoic sedimentary rocks 

PlPn Naco Group, Permian and Pennsylvanian 

Me Escabrosa Limestone, Mississippian 

pCg Granite, Precambrian 
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(Huachuca Quartz Monzonite, dated by K-Ar at 168 Ma; Drewes, 
1980). The geometry suggests a deeply eroded caldera resurgent dome, 
complexly modified by later regional folding and thrusting. A mapped 
thrust fault between the intrusion and tuff to the northeast (Hayes 
and Raup, 1968) cannot be a major regional structure, because the 
same intra caldera tuff is present on both sides of the fault, and the 
tuff in the mapped hanging-wall block is hornfelsed by the pluton in 
the footwall. Irregular skarn mineralization is localized along contacts 
between the Huachuca pluton and carbonate megablocks within the 
intracaldera tuff." 

Return to the vehicles and continue on down the east side of Montezuma 
Pass. (2.2) 

126.6 Pavement begins. The State of Texas Mine is about 0.25 mi north of the 
road here. (1.3) 

127.9 Coronado National Memorial visitors center. (1. 7) 
129.6 Park vehicles along side of the road. 

STOP7 B OB THOMPSON PEAK CALDERACOLLAPSE B RECC� 
Leader: Kenneth Hon, U.S. Geological Survey, Denver 

From this point large exotic breccia blocks can be seen on the side of 
Bob Thompson Peak that are inferred to be caldera collapse breccia 
surrounded by intra caldera tuff. The entire sequence was thrust to the 
southwest up over the late Jurassic Huachuca Quartz Monzonite, inferred 
to be the caldera resurgent dome (Lipman and Hagstrum, 1992). 

Return to the vehicles and continue to the east. (1.0) 
130.6 Road makes a right-angle turn to the left. (2.0) 
132.6 Junction of Coronado Memorial Road with Rt. 92. Turn right on Rt. 92 

toward Bisbee. (15.8) 
148.4 Town of Don Luis; continue on toward Bisbee. (2.5) 
150.9 Junction of Rt. 92 with Rt. 80 at traffic circle between Bisbee and Warren. 

END OF DAY 1 

DAY 2 

Mileage Comments 

0.0 Meet Sunday morning at the overlook area at the Lavender Pit. 

STOPS 8 A  AND 8 B  LAVENDER PIT AND COCHISE 
Leader: Steve Eady, Phelps Dodge Mining Co. 

After a discussion of the Lavender Pit by Steve Eady, we will car pool 
(leaving low-clearance vehicles at the overlook) and drive to the top of the 
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Figure 6.--Geologic map of the southern Mule Mountains in the vicintiy of Bisbee 
(from Hayes and Landis, 1964) showing field trip stops 8a and 8b. Scale is 1:48,000. 
Countour interval is 40 ft. 

Qal 

Qg 
QTs 

Ti 

List of map units 

Alluvium, Quaternary 

Pediment, terrace, and fan gravels, Quaternary 

Valley fill, Quaternary and Tertiary 

Intrusive quartz latite porphyry, Tertiary 
Bisbee Group, Lower Cretaceous 

Kc Cintura Formation 
Kmu 
Kml 
Km 

Kg 
Jj 

Mural Limestone, upper member 
Mural Limestone, lower member 

Morita Formation 

Glance Conglomerate 

Juniper Flat Granite, Jurassic 

Naco Group, Permian and Pennsylvanian 

Pc Colina Limestone 

Pie Earp Formation 

]Ph Horquilla Limestone 
Me Escabrosa Limestone, MIssissippian 
Dm Martin Limestone, Devonian 

£a Abrigo Limestone, Cambrian 

£b Bolsa Quartzite, Cambrian 

pCp Pinal Schist, Precambrian 
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hill on the other side of Rt. 80 directly north of the Lavender Pit. There 
Steve Eady will describe the Phelps Dodge Company's Cochise Project. 

The Lavender Pit of the Phelps Dodge Mining Company, named for 
Harrison M. Lavender, was formally dedicated August 7, 1954. Tuck 
(1957) gave an overview of the initial phases and plans for the 
development of the Lavender Pit. Tuck's paper reflects the optimism that 
prevailed in the mid-to late fifties toward the mining industry and 
industrial growth in general. Appendixes 2 and 3 are two papers by 
Graeme on Bisbee. His 1981 paper covered all aspects of the history, 
mining, and geology of Bisbee whereas his 1987 paper gave the history 
of the first 50 years of mining in Bisbee. 

The geology of the Bisbee area and the southern Mule Mountains 
(Hayes and Landis, 1964) is shown on figure 6. The southern Mule 
Mountains consist of Precambrian Pinal Schist, overlain by 5,500 to 6,500 
feet of Paleozoic chiefly carbonate sedimentary rocks. The schist and 
Paleozoic rocks were intruded during the Jurassic by the Juniper Flat 
Granite, a porphyritic leucocratic alkali granite. Mineralization was 
associated with the Jurassic intrusions. A period of erosion was followed 
by deposition of about 5,000 ft of largely clastic sediments of the Early 
Cretaceous Bisbee Group. At a later time, the rocks were tilted about 30 
to the northeast. Subsequent erosion resulted in the present map pattern 
of Bisbee Group rocks on the northeast side of the range and the older 
rocks on the southwest side. The two periods of erosion produced 
supergene enrichment of the mineralized zones. 

Ore was first discovered in Mule Gulch in 1877 in what was to become 
Bisbee. The Bisbee (or Warren) district is chiefly a copper district. 
Mineralization is present in limestone replacement deposits and porphyry 
copper deposits. Through 1981 the district produced nearly 8 billion 
pounds of copper, 324 million pounds of lead, 355 million pounds of zinc, 
28 million pounds of manganese, 2,792,000 ounces of gold, and 
102,215,000 ounces of silver (Graeme, 1987). 

Much of the mining history of Bisbee is the history of the Phelps 
Dodge Mining Company. This history is well covered in the two papers 
by Graeme (1981, 1987) in the appendix. 

0.0 Return to the Lavender Pit overlook and proceed east on Rt. 80. (0.7) 
0.7 Enter traffic circle; stay on Rt. 80. (1.8) 
2.5 Warren Road goes to the right; continue on Rt. 80. 

The town of Warren was named for George Warren who was grubstaked 
by John Dunn in 1877 to work on his claim in Mule Gulch and to locate 
new claims. (1.3) 

3.8 Sediments of the Lower Cretaceous Bisbee Group crop out along the road 
and on the hillsides for the next mile, dipping generally to the northeast 
at moderate angles. The oldest unit exposed is the 2,600-ft-thick Morita 
Formation, which consists chiefly of mudstone and feldspathic sandstone. 
The Morita is overlain by the Mural Limestone. The lower part of the 
Mural is made up of calcareous sandstone and impure limestone about 
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400 ft thick; the upper part is about 250 ft of thick-bedded limestone. 
The Cintura Formation overlying the Mural Limestone, is composed of 
mudstone and feldspathic sandstone much like the Morita Formation. 
The Cintura is as much as 1,830 ft thick. (1.4) 

5.2 Turn left onto the road to Double Adobe, McNeal, and Elfrida. (4.8) 
10.0 Road to the left; continue straight. (3.0) 
13.0 At Double Adobe, turn left (north) on Central Highway to Elfrida. The 

community of Double Adobe listed by Granger (1960) seems to be 6.5 mi 
west of and about 350 ft higher in elevation than the present Double 
Adobe. Granger reported that the name came from a two room adobe 
building with 18-inch-thick walls having several gun openings. (9.0) 

22.0 Junction with Davis Road; continue north on Central Highway to Elfrida. 
(6.0) 

28.0 Junction of Central Highway with Rt. 666 in Elfrida; go north on 666. A 
local land owner, G. 1. Van Meter, donated the right of way across his 
land to the railroad and asked that the station here be named for his 
mother. Thus, the name Elfrida is Danish in origin, not Spanish 
(Granger, 1960). (1.3) 

29.3 Tum left (west) on the Gleeson Road. (7.0) 
36.3 Pavement ends. (0.6) 
36.9 Courtland Road goes to the right; continue straight. (1.2) 
38.1 Former town site of Gleeson. Park alongside of the road. 

STOP 9 GLEESON TOWN SITE 

Gleeson was named for John Gleeson, an Irishman who, along with his 
wife, came to Arizona in the 1890's by way of Iowa and Colorado. They 
lived in Pearce where he worked as a miner and she ran a boarding 
house. In 1896 Gleeson found a significant copper deposit in the area of 
silver-lead deposits around Turquoise camp south of Pearce. He 
organized the Copper Belle Mining Company in 1898. Around 1900 
Turquoise was moved to a lower elevation to get a better supply of water, 
and the new camp was named Gleeson. About 500 or more people lived 
in Gleeson when much of the town was destroyed by fire in 1912. 
Twenty-eight buildings burned to the ground, but the town was rebuilt. 
Production from the mines continued until about 1930. After that, the 
population declined and the Gleeson post office was closed in 1939 
(Tenney, 1929; Granger, 1960, Sherman and Sherman, 1969). 

The history of mining in the Courtland-Gleeson district was given by 
Tenney (1929) (app. 9). Lead-silver deposits were mined in the district 
first, followed by copper in the late 1890's. The deposits are limestone 
replacement types contained in megablocks of Paleozoic carbonate rocks 
that border the eastern side of the 181-178 Ma (Drewes, 1980) Gleeson 
Quartz Monzonite (fig. 7) (Gilluly, 1956). 

Return to the cars and go back east to the Courtland Road junction. (1.2) 
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Figure 7.--Geologic map of the southern Dragoon Mountains in the vicinity of 
Courtland and Gleeson (from Gilluly, 1956) showing field trip stops 9 and 10. Scale 

is 1:31,250. 

List of map units 

QT Alluvium, Quaternary and Tertiary 

Tsg Stronghold Granite and related dikes, Tertiary 

Sugarloaf Quartz Latite, Tertiary and Cretaceous 
TKsa andesitic member 

TKsl quartz latite member 

Kb Bisbee Group, Lower Cretaceous 

J'Ii g Gleeson Quartz Monzonite, Jurassic or Triassic 

J'i c Copper Belle Monzonite Porphyry, Jurassic or Triassic 

J� t Turquoise Granite, Jurassic or Triassic 

Naco Group, Permian and Pennsylvanian (Carboniferous) 

Ped Epitaph Dolomite 

Pc 

PIPe 

Ch 

Ce 

Dm 

-8a 

-Cb 

pCp 

Colina Limestone 

Earp Formation 

Horquilla Limestone 
Escabrosa Limestone, Pennsylvanian (Carboniferous) 

Martin Limestone, Devonian 

Abrigo Limestone, Cambrian 

Bolsa Quartzite, Cambrian 

Pinal Schist, Precambrian 
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39.3 Continue on to the east about 0.6 mi past the Courtland Road. (0.6) 
39.9 Park along side of the road northeast of Sugarloaf Hill. 

STOP 10 EVI DEN CE F OR DRAGOON CAL DERA 
Leader: Kenneth Hon, U. S. Geologi cal Surv ey 

The geology of the southern Dragoon Mountains is shown in figure 7 
(Gilluly, 1956). The Gleeson Quartz Monzonite of Jurassic age (178-181 
Ma; Drewes, 1980) is overlain on the east side of the range by megablocks 
of Paleozoic sedimentary rocks and minor Precambrian Pinal Schist. The 
contacts between the blocks and with the quartz monzonite were 
interpreted by Gilluly (1956) and Drewes (1980) as thrust faults and used 
as evidence for regional Laramide thrusting. Gilluly (1956, p. 134, 156) 
puzzled over some of the complex structural relationships between blocks 
and noted that the limestone blocks were mixed in with tuff; he 
interpreted the blocks as a thrust breccia zone. 

In gully exposures south of the road, we will see large blocks of 
Paleozoic carbonate rocks engulfed by the Jurassic(?) tuff of Courtland. 
Lipman and Hagstrum (1992) described these exposures as follows: "Tuff 
is molded around irregular margins of shattered sedimentary blocks, and 
compacted-pumice foliation in the tuff locally dips steeply, reflecting the 
draping and squeezing between blocks. Sheared contacts and shearing 
internally within the tuff are rare; little evidence exists for significant 
tectonic disruption." 

Figure 8, taken from Lipman and Hagstrum's paper (1992) shows 
geologic maps of the two different interpretations. 

Return to cars and drive back west to the Courtland Road junction. (0.6) 
40.5 Turn left (north) toward Courtland. (2.7) 
43.2 "Y' junction; bear left toward Courtland. (1.0) 
44.2 Former town site of Courtland, named for Courtland Young, one of the 

owners of the Great Western Mining Company. The company was 
organized by Courtland and his brother, W.J. Young, in 1900 after they 
bought a number of copper claims in the vicinity. Three other large 
mining companies (Copper Queen, Calumet and Arizona, and Leadville) 
began acquiring copper properties nearby and by February, 1909 
Courtland was a boom town. At its peak, the town had a population of 
2,000; there was a water system, telegraph service, a motion-picture 
theater, milk delivery, two newspapers, and branch lines of the El Paso 
& Southwestern and Southern Pacific Railroads. Courtland was a ghost 
town by 1942 when its post office was closed (Tenney, 1929; Granger, 
1960; Sherman and Sherman, 1969). 

One of the few buildings remaining is the jail. It's the adobe and 
stucco building with a facade on the right side of the road. The remains 
of a sidewalk are a little farther along on the left side of the road. The 
first jail was just an abandoned tunnel with a wooden door. In an 
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incident that helped convince Cochise County officials that a new jail was 
needed, a prisoner nearly asphixiated himself while trying to escape by 
burning the door down with his bedding (Sherman and Sherman, 1969). 
(5.0) 

49.2 The bedrock highs exposed in the Sulphur Springs Valley to the east and 
north are part of the structural boundary between the central undrained 
subbasin (Willcox Playa) of the Sulphur Springs basin and the southern 
subbasin, which drains to the south. (4.3) 

53.5 Commonwealth Mine on the right. The history of the Commonwealth Mine 
was given by Tenney (1929) and is included in the appendix. (0.2) 

53.7 Town of Pearce and the old post office site. The town was named for John 
Pearce who discovered a rich deposit of silver and gold on a hill near here 
in 1895. Pearce and his wife had started out in Tombstone where he was 
a miner and she ran a boardinghouse. They saved enough money to buy 
a ranch in the Sulphur Springs Valley. According to Pearce, one day 
when he was driving cattle over the hill, he picked up a rock to throw at 
a recalcitrant cow. The rock seemed unusually heavy, so instead of 
throwing it at the cow, he put it in his pocket and had it assayed. The 
assay ran 2,100 ounces of silver a ton. Pearce went back to the hill with 
his brother where they located six claims. The Pearce brothers worked 
the richest part of the deposit for about half a year and then sold their 
claims for $250,000 cash to the Commonwealth Mining and Milling 
Company organized by John Brockman, D.M. Barringer, and R.A.F. 
Penrose, Jr. (Tenney, 1929; Granger, 1960). 

54.8 
55.9 

63.2 
69.7 
72.4 

72.5 

By 1919 Pearce had nearly 1,500 residents and was the third most 
important town in Cochise County after Douglas and Willcox. The 
Commonwealth mine was closed in the thirties, however, and the 
population began the inevitable decline (Sherman and Sherman, 1969). 

The sign on the old post office in Pearce reads as follows: 
"The Old Post Office was decommissioned in the late 1960's. 

During the hey day of the Commonwealth mine, it served 2,500 
people. Although the interior remains intact, this property is now 
a private residence. 

Pearce saw its demise when the mine flooded, killing most of the 
miners. Their families left soon after, leaving behind all but their 
basic necessities. Until the 1970's, the townsite stood just as it had 
been abandoned decades before. 

Please do not disturb the residents of the Old Post Office." (1.1) 
Junction with Rt. 666; take Rt. 666 to the left (north). (1.1) 
Community of Sunsites; the Pearce post office has been moved here. 
Continue north on Rt. 666. (7.3) 
Turn left (west) onto Dragoon Road. (6.5) 
Dragoon Mountains on the south. (2.7) 
Community of Dragoon; follow the road to the right across the railroad 

tracks. (0.1) 
Turn right and drive north to the 1-10 interchange at The Thing. (2.0) 
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74.5 Continue on across 1-10. (0.4) 
74.9 Bear right and drive north; the road curves to the left around the tailings. 

(1.8) 
76.7 Park at the Arimetco facility. 

STOP 1 1  J OHN SON CAMP AND ARIME TCO' S  SOLVEN T  
EXTRA CTION ELECTROWINNING PLAN T  

Leader: J ohn Peters on, Mine Geol ogis t, Arim etco 

Mining of the copper and zinc deposits on the eastern side of the Little 
Dragoons was carried out in a primitive way by Mexican miners before 
the Southern Pacific Railroad was finished in 1881. By the end of 1882, 
however, many claims had been patented in the area, including the 
Peabody, Republic, and Mammoth claims, which were to be among the 
major producers. 

The first community was Russellville, the site of a small smelter built 
by the Russell Gold and Silver Mining Company of Philadelphia. The 
smelter was moved to the Peabody Mine in 1883 after a water line had 
been laid from Russellville to the mine. The new town site was named 
Johnson for the mining company's general manager. 

The Peabody mine was closed in the 1880's and not reopened until 
1899 when the Dragoon Mining Company purchased it. They employed 
as many as 200 Mexican miners and shipped between $250,000 and 
$1,000,000 of oxidized copper-silver ore until the company failed in 1903. 

Activity in the district reached its peak during the years of World War 
I, particularly at the Republic Mine. Johnson had a population of about 
1,000 and supported half a dozen businesses and a number of pool halls 
and boarding houses. When copper prices fell in 1920, all the mines were 
closed and there was almost no mining in the district until 1945. The 
town of Johnson became a ghost camp (Cooper and Silver, 1964). 

Johnson is in the Cochise mining district in the Little Dragoon 
Mountains. Figure 9 is a geologic map of the area (Cooper and Silver, 
1964) showing the field trip stop. The history of the mining and 
description of the mines and prospects of the Johnson copper-zinc area by 
Cooper and Silver (1964) is in appendix 1. Cooper and Silver described 
the general features of the deposits around Johnson as follows: 

"The Dragoon quadrangle, which is the most productive part of the 
Cochise mining district, has yielded fairly large amounts of copper and 
zinc, moderate amounts of tungsten, and a little lead, silver, gold, and 
marble. The principal ore deposits are in and near the Texas Canyon 
Quartz Monzonite stock (50, 52 Ma; Drewes, 1980). 

Copper and zinc replacement deposits near Johnson had yielded, by 
the end of 1959, about 1,130,000 tons of ore with a value of about 
$25,600,000. These deposits are of the pyrometasomatic type. The ore 
minerals are sphalerite, chalcopyrite, and locally bornite. These 
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Figure 9.--Geologic map of the Johnson Camp area (from Cooper and Silver, 1964) 

showing field trip stop 11. Heavy black line is the approximate outline of the open 

pit. 

List of map units 

QTal 

Ta 

Ttm 

Alluvium, Quaternary and Tertiary 

Aplite, Tertiary 

Ttma 

Ph 

Texas Canyon Quartz Monzonite, Tertiary 
altered phase 

Horquilla Limestone, Pennsylvanian 

PMb 

Me 
Black Prince Limestone, Pennsylvanian or Mississippian 

Escabrosa Limestone, Mississippian 
Matrin Formation, Devonian 

Dmu upper member 

Dml lower Member 

Abrigo Formation, Cambrian 

£au upper member 
£am middle member 

£al lower member 

£b Bolsa Quartzite 

db Diabase, Precambrian 

Apache Group, Precambrian 

ad Dripping Spring Quartzite including Barnes Conglomerate 

ap Pioneer Shale including Scanlon Conglomerate 

pCgd Johnny Lyon Granodiorite, Precambrian 

pCsg Pinal Schist, Precambrian 
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minerals, associated with some pyrite, a little scheelite, and traces of 
molybdenite have replaced beds of metamorphosed limestone of 
Paleozoic age near fissures and other structures that provided 
channels for mineralizing solutions. The principal ore bodies have the 
form of tabular masses and chimneys in the plane of the beds. More 
than 95 percent of the ore produced has come from such bodies in 
garnetite derived from the middle member of the Abrigo Formation." 

Cyprus Minerals Company acquired the Johnson Camp property in 
1975 and developed an open pit operation in the vicinity of the Republic 
Mine in about 1974. From 1975 to 1985 they produced 102 million 
pounds of copper. Arimetco bought the property from Cyprus in 1989. 

Return to 1-10. (2.2) 
78.9 Go west on 1-10 and return to Tucson. (63.5) 

142.4 Total mileage. 

EN D OF F IELD TRIP 
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G EOLOGY OF THE GOLD PLACERS IN THE 
GREATERVILLE DISTRICT, ARIZONA 

by 

Leslie J. Cox 
U.s. Geological Survey, Tucson, Ariz. 

INTRODUCTION 

The Greaterville district, situated 
on the eastern flank of the Santa Rita 
Mountains (see fig. 1, road-log, this 
volume), was active from the early 
1 870's through the 1940's. Lode 
production of gold was by far 
surpassed by the placer activity which 
began in 1874 and peaked before 1 890. 
Interest in the placers was revived in 
1 904, as described in the "Kentucky 
Camp" article (appendix 10, this 
volume). A synopsis of the literature 
on the Greaterville district placers was 
given by Johnson (1972, p. 35-37) . She 
found accounts of the production 
ranged from $500,000 to $7 million for 
the value of gold recovered before 
1 900; the most recent activity was in 
1948, when 535 ounces (oz) of gold 
(averaging 0.006 oz per cubic yard) 
were mined in Louisiana Gulch (fig. 1) .  

Purpose 

In order to view the gold placer 
deposits in the Greaterville district in a 
modern context, they are presented 
here, for the first time since 1910, over 
present day topography (fig. 1) and 
geology (fig. 2). Accordingly, the 
possible gold sources are re-examined 
and the geologic processes that 
contributed to the accumulation of the 
gold placers are described. 

36 

Description of the lode deposits 

Early accounts of the Greaterville 
district attribute the introduction and 
probable lode source of gold to the 
intrusion of light colored, chalky 
appearing, pyritiferous quartz latite 
porphyry. Indeed, prior to the 1874 
discovery of the placers, early miners 
of the St. Louis Mine (the Morning Star 
Mine site (figs. 1 and 2» and nearby 
workings recovered native gold and 
silver- and gold-bearing cerussite, as 
well as argentiferous galena and 
sphalerite, pyrite, chalcopyrite, and 
barite, from quartz-calcite veins in the 
i n trusive m a s s  and a d j a c e n t  
sedimentary rocks a t  Granite Mountain 
(Hill, 1910; Schrader, 1 915; and Tenney, 
1 929) . 

According to Tenney (1929, p. 276-
278), after the discovery of placers, the 
search for lodes was renewed. Work 
began at several localities (see 
Schrader, 1915, p. 153-158) including 
the Snyder (also known as the 
Anderson or Conglomerate) and the 
Mountain King (or Enzenberg) Mines 
(figs. 1 and 2) . The ore mined at the 
Snyder Mine included gold, galena, 
cerussite, chalcopyrite, and "horn 
silver" (cerargyrite) . Schrader (1915, 
p.154) described the ore as scattered 
through the brecciated and silicified 
contact zone between Paleozoic 
l i m e s t o n e  a n d  P r e c a m b r i a n  
granodiorite. Drewes (1971 a), however, 
showed the Snyder mine on a fault 
contact between Precambrian 
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Figure 2. Map showing geology and location of placer gravels in the Greaterville 
district. 

EXPLANA nON 

/B�\;:;l Gravel (Pleistocene)--terrace 
remnants 

EJ [TP] 
/Kbt l  

EJ � 

u 

Placer gravel (Pleistocene)-after 
Hill (1910) 

Gravel of upper (QTgu) and lower (Tgl) basin 
fill, undivided (Pleistocene to Miocene) 

Rhyolite dikes (Oligocene) 

Quartz latite porphyry stocks 
and dikes (Paleocene) 

Bisbee Group (Lower Cretaceous)-
Turney Ranch Formation 

Bisbee Group (Lower Cretaceous)-
Shellenberber Canyon Formation-present 
in Drewes' (1971a) structure section 

Bisbee Group (Lower Cretaceous)
Apache Canyon Formation 

Bisbee Group (Lower Cretaceous)-
Willow Canyon Formation and Glance 
Conglomerate, undivided 

Sedimentary & volcanic rocks, undivided 
(Mesozoic & Paleozoic) 

Continental Granodiorite and (Middle Proterozoic) gneiss 

Contact-Dashed between Kba (Apache Canyon 
Formation) and Kbl (Willow Canyon 
Formation and Glance Conglomerate) 

Fault-Dashed where approximately located. 
D D on downthrown side; U on up thrown side 

8 0  
--...l.- Strike and dip of bedding l 
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granodiorite and Glance Conglomerate, 
described as consisting locally of a 
limestone cobble conglomerate. At the 
Mountain King Mine, small tonnages of 
high grade lead-silver ore as well as 
gold, copper, and zinc were recovered 
from faults and permeable fracture 
zones in the Willow Canyon Formation 
(Lower Cretaceous) (as reported in the 
U.5. Geological Survey Mineral 
Resource Data System). The nearby 
rhyolite dikes appear to post-date the 
mineralization. 

A Paleocene age (55.7 1 .9 Ma) for 
the quartz latite porphyry (fig. 2) was 
established by the potassium-argon 
method (Drewes, 1970, p. A8) . 
Emplacement thus occurred at the end 
of the Laramide orogeny (see geology 
section below) . The porphyry 
intrusions lie within or near the head 
of several of the productive placer 
gulches (fig. 2) . 

Description of the placer gravels 

The placer beds were almost at the 
surface in the heads of the gulches and 
buried to depths of 1 0  to 20 feet in the 
lower eastern ends of the diggings 
(Hill, 1910) .  Although the gold placers 
in the upper reaches of the gulches 
were mostly found in channels on 
Cretaceous bedrock, gold was also 
found in older, higher terraces 
preserved in Hughes, Graham, and 
Sucker Gulches (Hill, 1910) .  The gold 
placers in the gulches that dissect 
basin-fill were found on "cement rock" 
(Hill, 1910). The "cement rock" is one 
of the multiple, diastem-like minor 
disconformities characteristic of the 
upper basin-fill described by Menges 
(1981, p. 59-60) . Gold was concentrated 
on the riffled surface of the diastem
like horizon that texturally resembles 
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the surface of the weathered 
Cretaceous beds. 

The placer gravels were given a 
Pleistocene age upon the discovery of 
vertebrate fossils in one of the placer 
pits (Blake, 1898). 

No better description of the placer 
gravels can be found than on page 19 
in Hill (1910): 

"The pay dirt is found on bed 
rock distributed rather evenly 
through a 2-foot bed of angular 
gravels in a fine red-brown, 
somewhat clayey matrix. Some 
of the gravels are yellow to gray
brown, but these as a rule were 
not so rich as the heavily iron
stained beds. The conditions 
were essentially the same in all 
the gulches, and the thickness of 
the pay varied little from place 
to place. 

The constituents of this bed 
are rather fine, usually less than 
1 inch in greatest dimension,. .. . In 
a few places the materials of this 
bed are roughly stratified and 
somewhat cemented, usually by 
lime. 

. . . .  The coarse material is red 
and yellow sandstone, shales of 
various colors, pebbles of arkose, 
a few fragments of dense white 
rhyolite, and a very minor 
amount of granite porphyry." 

Character of the gold 

In the early days of the camp the 
gold was said to have been very coarse; 
one nugget weighing 37 ounces was 
found in the period 1874-84. In later 
days, it was found in small flakes up to 
0.1 inch long. Common associations 
were quartz and gold, and galena and 
gold (Hill, after Mr. Coyne, 1910) .  



GEOLOGY 

The Laramide orogeny in 
southeastern Arizona is dated as Late 
Cretaceous (about 90 Ma) to Paleocene 
(about 52 Ma) (Drewes, 1969) . Two 
phases of the Laramide orogeny are 
identified in the Santa Rita Mountains. 
The earlier phase is associated with 
regional northeast-directed compression 
(Drewes, 1970, p. Al l) .  In the 
Greaterville district the compression is 
most evident in the strongly folded 
Bisbee Group of Early Cretaceous age. 
The later phase is associated with 
north west-orien ted com pression 
(Drewes, 1 970, p. All) .  In the 
Greaterville district the Paleocene 
quartz latite porphyry associated with 
the gold mineralization was intruded in 
the later Laramide phase. 

The Continental Granodiorite of 
Middle Proterozoic age and the Bisbee 
Group of Early Cretaceous age are 
hosts to the Paleocene intrusives. The 
rocks of the Bisbee Group rest 
unconformably on the granodiorite (fig. 
2) . The intruded Bisbee rocks consist 
of arkosic conglomerate, arkose, 
siltstone, and limy siltstone of the 
Willow Canyon Formation and 
siltstone, silty shale and laminated 
limestone of the Apache Canyon 
Formation (the uppermost unit of the 
Bisbee Group exposed in this area) 
(Drewes, 1970, p. A6). Although the 
basal Bisbee Group unit, the Glance 
Conglomerate is exposed in the area, it 
is not intruded at the surface. Whether 
additional units, such as Paleozoic 
limestone, intervene between the 
granodiorite and Bisbee Group at 
depth, has been speculated upon 
(Drewes, 1970) but is not known. 

4 1  

Drewes (1970) suggested that the 
fold and fault structures imposed by 
the early Laramide events served as 
conduits for the Paleocene stocks and 
the mineralizing fluid. Mapping by 
Drewes (1970, 1 971a, 1971b) shows that 
the Paleocene stocks and dikes were 
intruded along the southeast-trending 
fold axes of the asymmetrically folded 
Cretaceous rocks (fig. 2) . 

Upper Cretaceous sedimentary and 
volcanic rocks are absent in the 
Greaterville district but are preserved 
in the northern and southern Santa Rita 
Mountains. If the andesite that lies on 
top of tilted Glance Conglomerate (just 
1,000 feet north of the area shown in 
fig. 1) is coeval with the Paleocene 
intrusions, it is likely that Upper 
Cretaceous rocks were mostly removed 
before the arrival of the Paleocene 
intrusions. The thickness to which 
volcanics accumulated during the last 
stages of the Laramide is also not 
known. This is of interest because one 
wonders how close to exposure the 
pronounced regional erosion that 
occurred in the Eocene (Menges, 1981, 
p. 17) is likely to have brought the 
gold-source rocks (the subvolcanic 
Paleocene stocks and related veins in 
adjacent Lower Cretaceous and 
Precambrian rocks).  

In any case, the suspected gold
source rocks could not have been 
e x p o s e d  to w e a  t h e r i n g  a n d  
disaggregation before the mid-Tertiary 
tectonic event (between 40 and 24 Ma) 
which is represented in the area by the 
rhyolite dikes (26.1  0.8 Ma by the 
potassium-argon method (Drewes and 
Finnell, 1968, p.521)).  The absence of 
placer deposits downstream of the 
widespread Tertiary rhyolite dikes and 



their unaltered appearance also support 
the idea that the mineralization is 
genetically associated with the older 
(Paleocene) stocks. The mid-Tertiary 
event brought an additional layer of 
cover to the region and probably to the 
Greaterville area. The thickness of the 
Tertiary volcanics is not known, nor 
whether they were deposited on top of 
Laramide volcanics, Upper Cretaceous 
rocks, or Lower Cretaceous rocks. 

Menges (1981) established the post
Eocene stratigraphy for the area that 
encompasses the Greaterville district. 
This stratigraphy consists of (units in 
parenthesis correspond to fig. 2): 

1) early to mid-Tertiary (25-20 Ma) 
fanglomerates that predate all Miocene 
(Basin and Range) graben formation-
(not exposed in the Greaterville area 
but may be preserved at depth east of 
the Basin and Range (B&R) fault) .  
2) mid- and late-Miocene syntectonic 
Basin and Range fill units-(Tgl-the 
main unit deposited during the B&R 
event; in places uppermost fill 
accumulated after tectonism ended and 
overrides B&R basin-boundary faults). 
3) undeformed post-tectonic upper 
Basin and Range fill (5.8-3.3 Ma with a 
minimum age of 2.5-2.0 Ma for the 
Martinez surface)--(QTgu--overrides 
B&R basin-boundary faults) . 
4) undeformed Quaternary climatic 
terraces that developed during basin 
dissection--(Qg) . 

In the Sonoita Creek basin south of 
Greaterville, Menges (1981) described 
deformed Tertiary (Oligocene to mid
Miocene) sediments whose clasts 
record a topographic highland that 
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preceded and is quite different from 
the mid-Miocene highland that 
dominated the subsequent Basin and 
Range faulting and basin-filling 
episode. One thus surmises that if the 
locally derived Oligocene to mid
Miocene Tertiary sediments were 
available for examination, the clast 
compositions would reveal the 
presence and proportions of Cretaceous 
and Tertiary rocks in the early Tertiary 
highlands of the Greaterville area. This 
would help establish the earliest 
possible exposure of the gold bearing 
lodes. 

PHYSIOGRAPHY 

Melendrez Pass (5,860 ft in 
elevation) and drainage divide (fig. 1)  
mark approximately the western extent 
of what Menges (1981, p. 70 and 75) 
called the Martinez surface, or "high 
basin stand" of the general Sonoita
Patagonia area (fig. 3). A projection of 
the Martinez surface, the highest and 
oldest geomorphic surface in the basin 
(Menges, 1981), up to Melendrez Pass 
is interrupted by the topographically 
higher Granite Mountain (fig. 4) . The 
underlying bedrock terrain is an 
exhumed, dissected, bedrock (or 
pediment) surface. This pediment 
surface has the same altitude and 
stratigraphic-structural position within 
the basin as upper Basin and Range fill 
(Menges, 1 981) .  The maximum 
development and extent of the 
pediment ends with the Martinez "high 
basin stand" after which basin 
dissection began (Menges, 1981) .  
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DISCUSSION 

Placer gravels 

Boston, Kentucky, Sucker, and 
Hughes Gulches, as well as two short 
branches to Hughes, head in the area 
that lies topographically above the 
Martinez surface and are the only 
gulches which presently head in altered 
Laramide intrusives (figs. 1 and 2). 
This indicates that placer accumulation 
began prior to the end of basin 
aggradation (prior to the Martinez 
surface). 

Using Menges' (1981) ages for 
undeformed, post-tectonic, upper Basin 
and Range fill and his estimate for the 
slow aggradation of the upper Basin 
and Range fill (1 00-60 ft/m.y.), one 
calculates a 200-330 ft thickness for the 
upper Basin and Range fill (fig 4, 
QTgu). One might assume that most 
of the rock that was once between the 
projected Martinez surface and the top 
of Granite Mountain was eroded prior 
to the Martinez and constitutes a large 
part of the upper Basin and Range fill 
(fig. 4, Qtgu» . Rock that was once 
above the present Granite Mountain 
exposure probably constitutes a large 
part of the lower basin-fill (fig. 4, Tgl), 
and rock that was once between the · 

44 

projected Martinez surface and the 
present day (exhumed pediment) 
surface probably constitutes the 
Quaternary terraces (fig.4, Qg) . 

If most of the lode gold were 
hosted by the interval of rock between 
present day pediment and the top of 
Granite Mountain, it would now be 
dispersed, according to hydraulic 
conditions of the time, in the Basin and 
Range fill (fig. 4, QTgu and Tgl) in 
addition to the already exploited 
Quaternary (Pleistocene) gravels. 

If some of the lode gold were 
hosted above the top of Granite 
Mountain, there is a chance that some 
gold gravels may occur in the 
Oligocene to mid-Miocene sediments 
(fig. 4, Ts). 

Lode source for placer gravels 

Most of the evidence supports the 
long held idea that the Paleocene 
intrusions introduced the lode sources 
of gold as quartz-calcite veins. Yet, it 
is possible that epithermal replacement 
of favorable Cretaceous beds deserves 
more attention as an additional gold 
source for the placers. Tunnels into the 
north side of Granite Mountain 
revealed several feet of altered 
mineralized sedimentary rocks in sharp 



contact with the intrusive (Hill, 1910, p. 
16). However, no one has reported 
chemical analyses of Cretaceous rock 
except where it is adjacent to the 
intrusive bodies. 

All of the gold gulches are east of 
the drainage divide and, except for 
Colorado and Los Posos Gulches, head 
in folded Cretaceous rocks (figs. 1 and 
2). The heads of Colorado and Los 
Posos Gulches probably were located in 
Cretaceous pediment after cessation of 
Basin and Range faulting and prior to 
the dissection of the Martinez surface 
and its pediment equivalent. Graham 
Gulch, which was one of the most 
productive areas in the district, lies 
entirely within Cretaceous rock. 

The lack of gold gravel in the 
upper Ophir Gulch probably turned the 
attention of the prospectors away from 
the Cretaceous beds and on to the 
more obviously mineralized Paleocene 
intrusions and veins. However the lack 
of gold gravel in upper Ophir Gulch 
could be a function of climate and 
inopportune preservation rather than 
the notable absence of Paleocene 
intrusions. 
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134 GE OLOGY AND ORE DEPOSITS OF DRAGOON QUADRA....'mLE 

mSTOR Y OF MINING 
COPPER A....."'l> ZINC 

According to Dinsmore ( 1909, p.  833-834) ,  the cop
per deposits near Johnson were worked in a primitive 
way by Mexican miners before the Southern Pacific 
Railroad was completed in 188 1 .  The railroad was a 
great impetus to mining, and before the end of 1882 
many claims in the area had been patented, including 
the Peabody, Republic, and ),-Iammoth claims. 

The owners of the Peabody claim, the Russell Gold 
and Silver )'-1ining Co. of Philadelphia, erected a small 
smelter at what came to be known as Russellville,  which 
is about 2 miles southwest of the mineralized area and 
is the nearest point where a permanent water supply 
was obtainable. In 1883 a pipeline was laid from Rus
sellville to the Peabody mine and the smelter was moved 
there. Hamilton ( 1883, p. 87) wrote that the mine was 
"thoroughly opened by shafts, drifts, le vels , etc. , "  that 
the smelter had been in operation for more than a year, 
and that regular shipments of bullion were being made. 
Dinsmore ( 1909, p. 833-834) reported that more than 
$ 1  million was produced during the eighties, before the 
mine was declared worked out at a depth of a little 
m ore than 150 feet and was closed. This estimate of 
production is probably exaggerated as the slag dumps 
from this early operation indicate that only about ten 
thousand tons of ore were smelted. . The grade of ore 
mined from the Peabody prior to 1902 is not known, 
but that subsequently mined has averaged 7.4 percent 
copper and 4.2 ounces · of silver per ton. This is con
siderably below the grade required by Dinsmore's 
estimate. 

After the Peabody mine was closed some time in the 
. eighties, there was apparently no activity in the dis

trict until the late nineties when Messrs. A. H .  Wien 
and T .  K. Mitchell did extensive prospecting and made 
some small shipments of ore. 9 About 1 900 the high 
price of copper resulted in a short-lived mining boom 
during which the Little Dragoon Mountains were 
prospected by many individuals and small companies. 
The tungsten deposits were discovered in 1 898,  and by 
1 902 most of the copper and tungsten showings of the 
area had been discovered and explored by pits and 
shafts. 

In 1899 the Dragoon Mining Co.,  a subsidiary of the 
Federal Copper Co. of New York, purchased the Pea
body mine and reopened it, employing as many as 200 
Mexican miners. O;...-idized copper-silver ore of a re
ported value between $250,000 and $ 1 ,000,000 waS 

• This and many other details of the history since 1898 have been obtained from 

tho rue. of tho WUlcox .. Star" (now " Range No,""). 
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shipped between 1899 and 1903 when the company 
failed. According to Dinsmore ( 1 909, p. 833-834) the 
mine was still less than 300 feet deep. The subsequent 
production from the mine is dwarfed by that from other 
mines, although the Bonanza Belt Copper Co.,  or
ganized in 1907, and its successor, the Peabody Con
solidated Copper Co., shipped 14,200 tons of ore con
taining 2, 138,000 pounds of copper and 57,000 ounces 
of silver in 1907-18. The mine. idle since 1 9 18,  was 
owned in 1 957 by the Coronado Copper and Zinc Co.  

The Black Prince Copper Co. ,  formed by Denver 
capitalists in 190 1 with Hugh �lackay as president, was 
an important factor in the development of the district, 
even though the company produced very little ore. 
By 1903 it controlled a compact group of 28 claims 
southwest of the Peabody mine and was doing fairly 
extensive development work at the Republic and �lam
moth mines, as well as in several other parts of its 
holdings. The objective seems to have been to find a 
large body of ore, and only development ore was 
shipped. The company disposed of the Republic and 
Mammoth mines after a year or two and concentrated 
its activities on the ground between the Peabody and 
::Vlammoth mines, where, in 1905-1 1 ,  the Black Prince 
vertical ,;haft was sunk to a depth of nearly a thousand 
feet. No ore was found in the shaft or in a crosscut 
from it. In 19 12-18, 1 ,370 tons of high-grade oxidized 
ore was shipped from shallow workings near the shaft. 
The Black Prince group of eight patented claims was 
purchased in 1949 by the Coronado Copper and Zinc 
Co. 

The Republic and Mammoth mines have had com
mon ownership at least since 1 900, by which time they 
were developed by surface cuts and shallow inclined 
shafts down the dip of outcropping ore bodies. In 
1903 the Black Prince Copper Co.  extended the Mam
moth shaft to 270 feet and the Republic shaft to more 
than 1 60 feet and cut a number of levels at both mines. 
This work developed a small tonnage of both oxide 
and sulfide ore ; the transition from oxide to sulfide ore 
is said to have occurred at a depth of 50 to 1 50 feet. 
The mines were ripe for small-scale operations ; and by 
1905 the Arizona Consolidated �lining Co.,  formed by 
Philadelphia capitalists, was operating both mines. 
In the same year, the Arizona and Michigan Develop
ment Co., formed by the owners of a smelter in 
Benson, lo purchased the Copper Chief m.ine from A. H. 
Wien, who had held it since the late nineties. 

Both the Arizona Consolidated and the Arizona and 
Michigan faced a serious problem in the fact that their 
ore was lower grade than that at the Peabody mine 

" The Benson copper smolter, constructed 190�5 br the Southwestern Smelting 

and �llnIng Co., apparentlr was never operated. Some work: was done on It as 

ll'te as 1919. 

and would scarcely justify transportation expenses, 
including that of wagon haulage to the railroad. The 
two companies sought different solutions, the Arizona 
and �fichigan interests promoted a branch railroad to 
the mines, and the Arizonll. Consolidated interests buik 
a smelter at the Republic mine. 

In 1 906 the Johnson Dragoon and Northern Railroad 
Co. ,  formed by the same interests as the .Arizona and 
Michigan Development Co. ,  started constructing a 
standard-gage railroad between Johnson and the 
Southern Pacific tracks at Dragoon. The railroad was 
completed in November 1909, but it was little used 
prior to World War 1. During the war years it was a 
major factor in the successful operation of a number 
of mines. The heyday was reached in 1 9 16 ,  when more 
than 80,000 tons of ore was shipped from the Republic 
and 4 or 5 smaller mines, and Johnson had a population 
of perhaps 1 ,000. The town included half a dozen 
business houses and several pool halls and boarding 
houses. When the Republic mine closed in 1 920,  the 
railroad fell into disuse and the tracks were removed 
in 1925.  

The Arizona Consolidated 1'Iining Co. shipped about 
l2,000 tons of ore from the Republic and �1ammoth 
mines in 1 905-07. In 1909 the company was reorga
nized as the Arizona United Mining Co. and constructed 
a 125-ton smelter at the Republic mine to treat the 
low-grade sulfide ore. The smelter went into operation 
in 1909 but was soon abandoned because certain 
necessary fluxing ores were not available. The com
pany continued to make intermittent small shipments 
of ore during 1909-13,  but the most important event 
in this period was the discovery of the Main YIanto 
ore body at the Republic mine, a much larger ore body 
than any previously found in the district. 

The Main Manto ore body nowhere reached the 
surface.  Its discovery was due to perseverance,  faith, 
and luck, coupled with the good judgment of the mine 
superintendent, J. M. Libbey. The exp osed bedded 
ore bodies at the mine had ended above the 300 level, 
but the inclined shaft had been extended to the 700 level 
in spite of the fact that drifts and crosscuts at the 
300 and 500 levels had found only a few stringers of ore. 
Abou.t 90 feet below the 500 level the shaft went 
through the Republic fault, below which it was in beds 
300 feet or more below the ore horizon stratigraphically. 
There is no evidence that anyone at the time, or for 
many years afterward, realized the direction and 
amount of the fault movement although �1r . .  Libbey 
may have suspected it. 

The company was discouraged and weakened finan
cially by the unsuccessful smelter and deep exploration 
projects but decided to make a final attempt to find ore 
on the 700 level before closing the mine (John Walker, 
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oral communication, 1949) . The officials at the head 
office in Philadelphia had long held the geologic opinion 
that the best chances of finding ore were in the footwall 
in or near a supposed porphyry in that direction. An 
old map in the possession of the Coronado Copper and 
Zinc Co. shows the hornfels derived from the lower 
shale member of the Abrigo formation as "porphyry"; 
another possible objective was the Precambrian diabase 
sill, called the "birds-eye porphyry" by some prospec
tors in the Johnson area. To explore the "porphyry" 
area crosscuts on the 300 and 500 levels had been driven 
into the footwall (pIs. 8, 10) and Mr. Libbey was 
instructed to drive a long crosscut into the footwall on 
the 700 level. Mr. Libbey drove the crosscut (now 
caved) and also, on his own initiative, drove another 
crosscut northeastward into the hanging wall. The 
head office of the company was never enthusiastic about 
the latter project, and at the time it struck the Manto 
ore body in 1912 the miners were working without wages 
other than room and board (John Walker, oral com
munication, 1949) . 

With the outbreak of World War I and the subsequent 
rise in the price of copper, the Main Manto ore body 
became attractive for mining, but the Arizona United 
Mining Co. was too weak financially to capitalize on it. 
Early in 1914, all the Arizona United property at 
Johnson was leased to the Cobriza Mines D evelopment 
Co. ,  a leasing concern controlled by the Goodrich
Lockhart Co. of New York. The Cobriza Co. also 
leased the Johnson Dragoon and Northern Railroad and 
began shipping 1 ,000 to 5 ,500 tons of ore per month, 
mostly from the Republic mine but in part from the 
Mammoth mine. The operation was so profitable that 
the Arizona United Mining Co. bought out the Cobriza 
interest in 1918 and began operating it for itself. 

Other mines were also active during the war years. 
The Cooper Chief mine, operated by the Arizona and 
Michigan Development Co. ,  had its main productive 
life during this period and yielded nearly a tenth as 
much ore as the Arizona United property; the Peabody 
mine continued to contribute appreciably to the total 
production. A small amount of copper was obtained 
from the Keystone, Black Prince, and Johnson Copper 
D evelopment groups of claims, and from the Centurion 
mine. It is probable that small unrecorded shipments 
were made from other properties. 

The fall in the price of copper in 1920 forced all the 
mines to suspend operations and for 20 years thereafter 
there was almost no mining

' 
in the district. The 

Republic mine soon filled with water to a few feet 
below the 700 level, where the water stood until it was 
pumped out in 1942. The town of Johnson disappeared 
except for a few buildings. 

There were significant property transactions during 
the 1920-40 period. The Keystone Mining Co. ,  
which had made small ore shipments during the war 
years, built a 200-ton flotation concentrator on its prop
erty in 1920-25. The concentrator was operated for a 
short test run in 1925, but has been idle since that time. 
The Arizona United Mining Co. and the Dragoon 
Mountain Mining Co. ,  which then owned the Copper -
Chief mine, were merged in 1923 as the Arizona United 
D evelopment Co. This company later gaine d  control 
of the Peabody mine. As a result of these transactions, 
the Arizona United property included all the large 
mines, and also a large continuous block of ground in 
the most productive part of the district, the Republic
Copper Chief-Mammoth belt. 

The period that Johnson was a ghost camp was 
marked by great advances in the selective flotation of 
ores-a technique of potential importance to the district 
as it provided a means for profitable recovery of the 
zinc contained in the ore. For the early operators, 
zinc was a liability for which a penalty had to be paid 
to the smelters. In 1939 the American Metal Co. made 
a lease and option agreement with the Arizona United 
Development Co. Geologic maps of the surface and some 
of the mine workings were made, and seven diamond
drill holes were drilled. The American Metal Co. gave 
up its interest. about the end of 1940. In 1941 W. A. 
Hooton of Tucson took a lease and option on the prop
erty and began shipping ore on a small scale from the 
Republic mine. In 1942 some of his ore was shipped to 
the Shattuck-Denn custom concentrator at Bisbee, and 
there, for the first time, ores from the district were 
treated by selective flotation. 

In 1942 the Coronado Copper and Zinc Co. ,  controlled 
by the H. S. Mudd interests of Los Angeles, took over 
Mr. Hooton's lease and option, with the arrangement 
that Mr. Hooton could continue mining until August 1 ,  
1945,  provided he would operate at the Mammoth 
rather than at the Republic mine. This he and his 
successor, Mr. Nicholas Duyn, did. The Coronado 
Copper and Zinc Co. dewatered the lower levels of the 
Republic mine and, after considerable exploratory work, 
purchased the property outright. 

After purchasing the property, the Coronado Copper 
and Zinc Co. built a selective flotation concentrator with 
capacity of 200 tons per day at the Republic mine and 
also a small company town in the vicinity. An ade
quate water supply was obtained by drilling a well in 
Sulphur Spring valley, 8� miles east of the mine. 
Power for pumping, mining, and milling was obtained 
by building a 9�-mile powerline to connect with the 
REA system in the Sulphur Spring valley. The mill 
went into operation in May 1945. From that time 
until 1957, operations were continuous except for one 
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year, July 1949 to July 1950, when all operations in the 
district were suspended because of low metal prices. 
Two concentrates-a copper concentrate and a zinc 
concentrate-were produced and trucked to Dragoon 
for shipment to smelters. Between 2 and 3 pounds of 
zinc was produced for each pound of copper. Some 
ores that had a relatively high content of copper but 
low content of zinc were shipped direct to copper 
smelters. In 1957 operations were again suspended 
because of low metal prices. 

The Coronado Copper and Zinc Co. has operated 
three mines in the district. Operations started at the 
Republic mine and continued there until 1952 when the 
mine was shut down because of exhaustion of known ore 
bodies. The Mammoth mine was operated until 1 949.  
A large ore body, now known as the A ore body of the 
Moore mine, was discovered in 1 947 about a thousand 
feet east of the Mammoth mine by exploratory diamond 
drilling from the surface.  The new Moore shaft was 
started about a year later, and production from the A 
ore body started in 1951.  After the closing of the 
Republic mine, the Moore mine was the only producing 
mine in the district through 1957.  

Except for the St. George claim, owned by F. M. 
Lebold and S. N. Lebold, of Chicago, the productive 
copper-zinc area at Johnson was held in 1955 by two 
property holders, the Keystone Copper Mining Co.,  
of Dragoon, and the Coronado Copper and Zinc Co. 
The Coronado property extended northwestward con
tinuously from near the Hagerman and O. K. shafts to 
include the Mayflower, Republic, Copper Chief, �fam
moth, Black Prince, Johnson Copper Development, 
Mackay, and Peabody workings. (See pI. 6 .) The 
Mayflower, Black Prince, Johnson Copper D evelop
ment, and Mackay properties were not part of the old 
Arizona United group but were purchased by the 
Coronado Copper and Zinc Co. after 1945. The Key
stone property adjoined the Coronado property on the 
southeast and included the Hagerman, O. K.,  and many 
smaller workings. The property also included the 
Peacock group of claims, the ownership of which was 
long in litigation but was settled in favor of the com
pany (N. M. Rehg, president, Keystone :Mining Co., 
oral communication, 1954) . 

rediscovered by B. X. Williams in 1908. The Texas 
Arizona )"'lining Co. was formed, and the Texas Arizona 
mine was opened at the site of the discovery. The 
company, with J. R .  Hubbard of Tucson as manager, 
did considerable development work and made small ore 
shipments from time to time from 1910 to 1 9 1 7, when 
work ceased. Various other operators made a few 
small shipments of ore from the property in 1920-28. 
In recent years the mine has been held by the Chambers 
family, who, in 1949, drove an e}o.l'loratory drift on the 
lowest level without finding ore. Recorded production 
for the period 1909-28 was 712 tons of ore averaging 
about 40 percent lead imd 50 ounces of silver per ton. 
Some oxidized zinc ore was shipped in 191 1-13. 

The ore at the Texas _<\.rizona mine is mostly in 
small replacement lenses in limestone. Other deposits 
of the same kind have been found south of the mine ; 
and some small quartz veins carrying lead and silver 
occur 3 to 4 miles north of the mine near the present 
route of Highway 86. These deposits have yielded 
small shipments of hand-sorted ore, which, like that 
from the Texas Arizona mine, carried about IX ounces 
of silver for each 20 pounds (1 percent) of lead. 
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TABLE I.-Copper, zinc, lead, silver, and gold production, Johnson Camp area, Cochise distn'ct, Arizona 

Year 
Number at 
producing Ore (tons) 

Copper 
(pounds) 

mines 

Prior to 1907 _ _ _ _ _ _ _ _ _ _ _ _  - - - - - - - - - - 1 20, 000 1 2, 500, 000 
1907 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 4 7, 275 523, 934 
1908 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 447 68, 024 
1909 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 2, 788 209, 3 1 4  
1910 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 3, 836 271, 003 
1911  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 194 15, 235 
1912 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7 3, 975 604, 178 
1913 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  9 4, 363 790, 633 
1914 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 20, 044 2, 136, 877 
1915 _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 42, 420 3, 661, 603 
1916 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 81, 221 6, 130, 841 
1917 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  8 53, 359 4, 084, 329 
1918 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 43, 893 3, 877, 495 
1919 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 12, 090 1, 1 30, 622 
1920 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 11,  139 1 ,  055, 293 
1921 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 17 451 
1922 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 25 941 
1923 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 28 4, 599 
1924 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 599 69, 476 
1925 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 2, 239 215, 941 
1 926 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 221 27, 591 
1927 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 71 7, 079 
1928 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 946 64, 643 
1929 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 453 56, 349 
1930 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 I, 335 143, 201 
1 93 1  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 2 128 3 1 ,  3 15 
1932-35' 
1936 _ _ _ _ _ _ _ _ _ _ _ _ _  � _ _ _ _ _ _  1 1 0  2, 373 
1937 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 39 3, 694 
1938 • 
1939 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 1 8  3, 077 
1 940 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 22 3, 602 
1941 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 891 1 16, 000 
1942 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  3 7, 395 413, 000 
1943 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 193 8, 700 
1944-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 4, 351 229, 200 
1945 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 33, 183 985, 000 
1946 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 58, 1 1 0  1 , 974, 500 
1 947 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 66, 583 2, 072, 000 
1948 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 67, 150 1 , 936, 700 
1949 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 37, 566 1, 377, 200 
1950 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 21, 823 996, 200 
1 951 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 64, 654 2, 700, 000 
1952 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 77, 748 3, 676, 000 
1953 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 76, 836 3, 698, 000 
1954 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 76, 880 3, 894, 600 
1955 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 75, 128 3, 896, 500 
1956 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 76, 668 3, 337, 400 
1957_� _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 44, 716 2, 208, 900 
1958 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 I, 410 31, 300 
1959 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 28, 979 746, 900 

Touu _ _ _ _ _ _ _ _ _ _ _ _ _  - - - - - - - - - - 1 , 1 33, 459 61, 991, 8 1 3  

1 Estimated. 
• No production tor 10bnson Camp area. 

The amount of tungsten produced is not known and 
cannot be estimated accurately, because most of it was 
mined from surface pockets and placers of unknown 
grade by many constantly changing small operators. 
Figures reported by various operators, statements in 
contemporary newspapers and mining journals, and ob
servations made in the course of geologic mapping 

Lead SUver Gold 
Zinc (pounds) (pounds) (ounces) (ounces) Total value 

- - - - - - - - - - - - - - - - - - - - - - 1 60, 000 - - - - - - - - - - 1 $450, 000 
- - - - - - - - - - - - 4, 147 8, 830 - - - - - - - - - - 1 10, 835 
- - - - - - - - - - - - - - - - - - - - - - 1 , 120 - - - ... - - - - - - 9, 573 
- - - - - - - - - - - - - - - - - - - - - - 2, 192 17. 92 28, 672 
- - - - - - - - - - - - 1 19, 778 13, 406 28. 86 47, 522 

22, 423 89, 507 4, 562 6. 00 9, 752 
23, 800 121, 380 22, 809 17. 1 0  120, 821 

8, 155 27, 712 19, 264 3. 59 135, 933 
- - - - - - - - - - - - 77, 956 29, 761 5. 27 303, 812 
- - - - - - - - - - - - 12, 995 37, 327 2. 88 660, 377 
- - - - - - - - - - - - 27, 073 59, 8 1 6  1. 00 1 , 549, 435 
- - - - - - - - - - - - 13, 1 7 1  44, 493 14. 00 1, 1 53, 106 
- - - - - - - - - - - - - - - - - - - - - - 31,  698 1. 00 989, 460 
- - - - - - - - - - - - - - - - - - - - - - 8, 568 1 .  00 219, 9 1 3  
- - - - - - - - - - - - 48, 818 1 1 , 383 3. 00 2 1 0, 549 
- - - - - - - - - - - - 12, 684 839 1 .  00 1 ,  489 
- - - - - - - - - - - - - - - - - - - - - - 7 - - - - - - - - - - 134 
- - - - - - - - - - - - 3, 9 1 1  252 - - - - - - - - - - 1, 156 
- - - - - - - - - - - - - - - - - - - - - - 495 - - - - - - - - - - 9, 433 
- - - - - - - - - - - - - - - - .. - - - - - 1, 845 - - - - - - .... - .. - 3 1 ,  994 
- - - - - - - - - - - - - - - - - - - - - - 368 1 .  00 4, 1 13 
- - - - - - - - - - - - 3, 592 164 - - - - - - - - - - 1, 247 
- - - - - - - - - - - - 703 772 . 54 9, 812 
- - - - - - - - - - - - - - - - - - - - _  ... 592 1. 03 1 0, 254 
- - - _  ... _ - - - - - - - - - - - - - - - - 1, 649 . 90 19, 238 
- - - - - - - - - - - - - - - - - - - - - - 789 1. 40 3, 1 08 

- - - - - - - - - - - - - - - - - - - - - - 1 2  - - - - - - - - - - 227 
- - - - - - - - - - - - - - - - - - - - - - 22 - - - - - - - - - - 464 

- - - - - - - - - - - - - - - - - - - - - - 3 - - - - - - - - - - 322 
- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - 407 
- - - - - - - - - - - - - - - - - - - - - - 938 1. 00 14, 390 

567 , 000 . 17, 300 3, 631 17. 00 107, 040 
- - - - - - - - - - - - - - - - - - - - - - 59 - - - - - - - - - - 1. 173 

95, 500 - - - - - - - - - - 1, 447 - _  ... - - - - - - - $42, 858 
2, 600, 000 3, 500 6, 2 1 7  8. 00 436, 977 
5, 753, 500 200 12, 062 - - - - - - - - - - 1, 031, 564 
6, 285, 200 8, 000 15, 580 - - - - - - - - - - 1 , 210, 881 
5, 749, 300 - - - - - - - - - - 15, 777 - - - - ... - - - - - 1 , 199, 200 
3, 5 19, 900 - - - - - - - - - - 1 1, 079 - - - - - - - - - - 717, 803 
2, 050, 400 800 9, 469 12. 00 507, 465 
6, 486, 000 - - - - - - - - - - 23, 475 23. 00 1, 855, 903 
8, 532, 000 - - - - - - - - - - 26, 930 22. 00 2, 330, 812 
7, 786, 000 - - - - - - - - - - 28, 889 12. 00 1, 983, 282 
7, 1 32, 000 _ ... _ - - - - - - - 30, 857 - - - - .. - - - - - 1 , 947, 090 
6, 590, 500 - - - - - - - - - - 34, 046 - - - - _  .. - - - - 2, 294, 839 
5, 590, 200 - - - - - - - - - - 3 1 ,  147 - - - - - - - - - - 2, 212, 442 
5, 019, 500 - - - - - - - - - - 22, 926 - - - - - - - - - - 1, 267, 890 

- - - - - - - - - - - - 400 1 93 - - - - - - - - - - 8, 454 
1 , 026, 400 - - - - _  ... _ - - - 7, 777 -- ... _ - - - - - - 354, 373 

74, 837, 778 593, 627 645, 537 202. 49 25, 617, 594 

suggest the total production may have been about 
75,000 units of W03• A unit of W03 is 20 pounds of 
tungsten trioxide. Tungsten concentrates are generally 
sold on the basis of units of contained tungsten trioxide. 

Marble production for 1953-59 is given in table 2. 
The amount of marble produced prior to 1953 is not 
known. 

TABLE 2.-Marble production from Ligier quarries near Dragoon, Ariz., 1958-59 

Dimension stone Terrano Otber uses Total crushed 
Year 

(Sbort tons) (Value) (Short tons) (Value) (Short tons) (Value) (Sbort tons) (Value) 

1 953 _ _ _ _ _ _ _ _ _ _ _  3 0  $1, 800 
1954 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 
1955 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 
1956 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

1957 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 
1958 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 
1959 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

TotaL __ _ 30 1, 800 I 

300 
1 1 5  

41 
236 

700 
900 

1 , 376 

3, 668 

$6, 000 
2, 530 

820 
4, 556 

1 5, 400 
16, 300 
29, 067 

74, 673 

600 $12, 000 Roof chips_ _ _  _ _ _ _ _ _ _ _ _ 900 $18, 000 
500 1 1, 002 _ _ _ _ _  do_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  6 1 5  13, 532 

_ _ _  _ _ _ _ _ _  _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _  _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _  _ 4 1  820 
640 1 0, 205 Roofing granules _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 
234 1 , 844 Plaster_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 , 1 1 0  16, 605 

1 , 000 14, 100 Roofing granules _ _ _ _ _ _  1, 700 29, 500 
600 1 0, 800 _ _ _ _ _ do_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 , 500 27, 100 

1 , 000 1 5, 000 _ _ _ _ _  do_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2, 376 44, 067 

4, 574 74, 951 8, 242 149, 624 

/ - 6 
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MINES AND PROSPECTS 
JOHNSON CAMP C OPPER-ZINC AREA 

CORONADO COPPER AND ZINC CO. PROPERTIES 

The Coronado Copper and Zinc Co., of Los Angeles, 
Calif. ,  owns a large group of mining claims and fractions 
extending continuously from near the Hagerman and 
O.K. shafts northwestward to include the Republic, 
Copper Chief, Mammoth, Moore, Black Prince, John
son Copper Development, Mackay, and Peabody 
workings (pI. 6) . The property represents a consolida
tion of claims once of diverse ownership. The property 
is bounded on the southeast by the Keystone Mining 
Co. property. 

MOORE lIW'iE 

The Moore mine, located a little less than a mile 
northwest of the Coronado Copper and Zinc Co. 
concentrator at Johnson, is the most recent development 
in the district. The first ore body, now known as the 
A ore body, was discovered in 1947 by diamond drilling 
from the surface. A new vertical shaft called the 
Moore shaft 12 was started about a year later and large
scale production got under way in 1951 .  Since the 
Republic mine was shut down in 1952, the Moore mine 
has been the only active mine in the district. Its total 
production by the end of 1954 had amounted to roughly 
250,000 tons of ore averaging about 2� percent copper 
and 6}f percent zinc. The mine was shut down in 1 957 
because of the fall in metal prices. 

The Moore shaft is a vertical three-compartment 
shaft 800 feet deep. From it three levels have been 
driven, called the 400, 500, and 600 levels respectively 
(pI. 7) . An inclined winze from the Mammoth mine 
connects with the 400 level. 

The mine workings reveal complex block faulting 
that can be interpreted in several ways. The interpre
tation given on the section (pI. 7) and block diagram 
(fig. 3 1 ) , is based on data available early in 1 954 and 
involves the following sequence of faulting. 

U Named tor R. W. Moore, then general manager ot the Johnson Camp unit ot the 

Coronado Copper and Zinc Co. and later president ot the company. 

/ - 7  

1 .  Fault A, a small normal fault of the Easter type, 
known only in a small part of the 500 level and not 
well understood. 

2. Northeasters with small displacement of the normal 
type (including 467, No. 1 and No. 2 faults ; and 
perhaps the 469 and No. 3 faults though the 
principal movement on them was later) . 

3. Easters with normal displacement (East 90 and 
Old Manto faults and perhaps _the Mammoth 
fault though its principal movement was later) . 

4. Copper Chief fault, a N orthwester with substantial 
right-lateral displacement. The No. 9 fault was 
formed as a segment of the Copper Chief fault 
at this stage. 

5. Large normal movement on Mammoth fault offsets 
Copper Chief fault about 50 feet to the left. 

6. Large normal movement on 469 fault offsets East 
90, Mammoth and Copper Chief faults. 

7. Renewed movement on Copper Chief fault, this 
time with relatively small down throw on the 
west. As the old northern segment was now out 
of line, the movement at the north end took place 

· on the No. 3 fault. 
The metalization certainly followed stage 3 and was 

probably later, as the 469 fault contains veinlets of 
quartz and hy-pogene sulfides on the 500 level. 

The principal ore bodies in the mine are chimneys or 
thick elongate lenses in the plane of the favorable beds 
(unit 5 of the Abrigo and the upper part of unit 4) .  
Those mined or  thoroughly explored to 1 954 are 375 to 
600 feet long, 50 to 175 feet wide parallel to the beds, 
and 30 to 70 feet thick perpendicular to the beds . 
The long axes are controlled by fault fissures or obscure 
northward-trending folds (?) . Two of the ore bound
aries tend to be plane surfaces parallel to the beds. 
The lateral boundaries, where not fissure-controlled,  
are irregular in detail because some beds were more 
easily replaced than others but the projections formed 
in this way are generally only a few feet long and the 
sides of the ore bodies are characteristically vertical or 
at some other large angle to the plane of the beds. 
To 1 954 no important tabular extensions like those at 
the Republic mine had been found. 

The A ore body is a lozenge-shaped mass 375 feet 
long, 175  feet wide, and as much as 60 or 70 feet thick 
plunging N. 10° W. in the favorable beds below the east 
end of the 400 level. It ends to the northwest against 
the 469 fault, though ore, now thoroughly oxidiz;ed, 
extends into the fault zone in one part of the 500 level 
(pI. 7 ) .  The structural feature that has localized the 
ore is very obscure . Baker (1953 , p. 1275) believed 
it is a shallow fold. 

The B ore body resembles the contracted extension of 
the A ore body offset 200 feet to the north by the 469 
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fault (pI. 7 and fig. 3 1 ) .  At the south end next t<> the 
fault the ore body is mostly above the 500 level. It 
plunges very gently to the northwest across the fault 
blocks defined by the No. 1 and No. 2 premineraliza
::ion faults and ends against the E. 90 and No. 3 faults 
a little below the 500 level. 

The C ore body is a nearly horizontal chimney in the 
favorable beds (Abrigo unit

" 
5 and upper part of unit 4) 

between the 469 and No. 9 faults. The long a..ns of 
the chimney is controlled by the East 90 fault as shown 
in plate 7 and figure 3 1 .  Its diameter averages about 
60 feet and only its downward bulges and undulations 
a ppear on the 500 level (pI. 7 ) .  

The D ore body is west of the N"o . 9 fault and about 
100 feet above the 500 level. As known early in 1 954 , 
it appeared to be exactly like C in charaoteristics and 
geological controls (fig. 3 1 ) .  Late in 1 954 after the 
illustrations for this report were prepared, ore was 
discovered in the same favorable beds immediately 
south of the EaSt 90 fault in the block west of the 
No. 9 fault. The early drilling suggested it might be 
a chimney resembling the C and D ore bodies but 
�tructurally above rather than below the East 90 fault. 

In addition to the principal ore bodies, some ore has 
been mined from a small mass at the top of unit 5 of 
the Abrigo intersected 100 feet southeast of the shaft 
on the 400 level (pI. 7 ) ,  from a small body in white 
tactite cut by the shaft above the 400 level, and from 
a body in Martin unit 6 cut by drill hole No. 97 from the 
surface a short distance north of the main part of the 
w�rkings (pI. 7) . The ore in white tactite had a copper
zinc ratio near 1 : 1 and contained several percent of 
each metal. The body in the Martin formation is 
high-grade oxidized copper ore . As the discovery and 
development took place after our field work was com
pleted. little information can be given concerning the 
mineralogical and structural details or the size of the 
mass . The ore is soft and porous. It contains much 
malachite and little gangue other than the original 
carbonate. Early shipments contained about 20 per
cent copper and very little zinc. 

The ore bodies so far discovered in the mine and the 
unmined extension of the West Winze ore body of the 
Mammoth mine (p. 168) bottom considerably above 
the 600 level. There has been considerable unsuccessful 
exploration for relatively shallow ore south and south
east of the workings , and 0. limited amount of explora
tion for deeper ore to the north and northeast. 

One of the most favorable targets
" 
for exploration is 

the faulted extension of the East 90 fault east of the 
469 fault. To the end of 1 954, its location had not 
been established. At that time, Arthur Baker 3d tenta
tively concluded that it was represented by the Easter 
shear zone that we designate Mammoth fault(?) in the 

stub crosscut east of the B ore body on the 500 level 
(pI. 7) and shown on the block diagram (fig. 3 1 )  downdip 
from the A ore body. Baker's interpretation is appeal
ing if the B ore body is in fact the faulted extension of 
the A ore body as hinted previously to simplify descrip
tion. (See fig. 3 1 .) It faces geometric difficulties, how
ever. The best match of the A and B ore bodies is 
obtained if the postore displacement on the 469 fault 
was 200 feet in a right-lateral sense without any vertical 
component of movement. All structures in existence 
at the time of faulting must have been offset the same 
amount and in the same direction. The offset of the 
contact of the garnetite and white tactite is in reason
ably good agreement ( 185  ft on the 400 level ; 220 ft 
on the 500 level) ; but the offset of the supposed East 
90 fault on the 500 level is much too short (70 ft) . 

Even greater geometric difficulties are found with 
the other faults that we regard as older than the 469 
fault. No right-lateral offset of the Copper Chief No. 
9 fault system is apparent at the surface (pI. 6) or 
undergrou11.d (fig. 3 1 ) .  If the Mammoth fault was 
oEset 200 feet to the right it should pass through the 
A ore body. But mine workings and drill holes from 
the surface have shown conclusively that there is no 
Easter fault of consequence "tllrough the A ore body or 
updip from it. 

It is possible, of course, that we have interpreted the 
fault sequence incorrectly. The Mammoth fault could 
be younger than the 469 fault but did not offset it 
appreciably because movement was parallel to the trace 
of the 469 surface. In this case the Mammoth could 
pass below the A ore body but not without crossing 
the 500 level. No fault that can reasonably be con
sidered the Mammoth fault is to be seen on the 500 
level west of the 469 fault. 

On the basis of information" available to us, we believe 
the 469 fault was not a strike-slip fault, but rather a 
normal fault which offset beds and Easter faults in 
opposite directions because of their opposite dips. Ac
cording to this interpretation, the Mammoth fault is 
entirely above the 500 level workings west of the 469 
fault ; east of the 469 fault, the shear zone designated 
Mammoth fault(?) could represent part or all of the 
Mammoth fault. The faulted extension of the East 90 
fault would be expected several hundred feet farther 
north in ground that had not been explored in 1 954. 

l!.EPUBLIC MINE 

The Republic mine is just east of the settlement of 
Johnson and is the site of the concentrating plant of 
the Coronado Copper and Zinc Co. The mine was 
opened in 1882 or earlier and worked at intervals until 
1952 when it was shut down because of exhaustion of 
the known ore bodies. Total production was probably 

/ - 9 
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550,000 tons of ore with a value somewhat in excess of 
$10 million. 

Access to the mine is by an inclined shaft down the 
dip of the beds to the 700 level, about 400 feet vertically 
beneath the surface. Deeper workings are connected 
to the 700 level by winzes. The deepest level in 1954, 
the 1600 level, is 900 feet vertically beneath the sur
face. There is about 2 1 ,000 feet of drifts and cross
cuts, in all, as well as raises, winzes, and stopes. The 
principal workings are shown on plate 8.  

The geology o f  selected levels o f  the mine i s  shown 
on plate 9 ;  and sections are given on plate 10 .  The 
beds strike near N. 50° W. and dip about 40° �E., and 
they are cut by many faults and fissures of the � orth
easter and Easter sets. The Republic fault, a major 
:fiat-dipping Easter with normal movement, is exposed 
at the south end of the 1200 and 700 levels (pl. 9) , in 
the shaft near the 600 level (pl. 10) , and in the roof of 
the eastern part of the 700 Station stope (pl. 8) . The 
workings driven from the shaft above the 700 level are 
entirely on the south or hanging-wall side of the Re
public fault. The rest of the workings are on the north 
or footwall side of the fault except for several hundred 
feet of workings at the south end of the 1200 level and 
a short crosscut from the 700 Station stope. 

Prior to our mapping, the Republic fault was not 
recognized, and the large ore bodies in the footwall 
block were thought to occur in the Martin formation, 
because of their position with respect to surface out
crops (pl. 10) .  As a result of the regional studies of the 
stratigraphy and metamorphism, it is now very clear 
that all the ore in the mine was in the middle member 
of the Abrigo formation, and most of it was in unit 5 
at the top of that member. As a result of misconcep
tions regarding the stratigraphic position of the ore 
bodies and the structure, the favorable beds on the 
hanging-wall side of the Republic fault have never been 
thoroughly explored. Unit 5 on this side of the fault 
has the form of a wedge defined by its surface outcrop 
and the fault. The wedge has its apex 1 , 150 feet north
west of the shaft collar and widens to about 850 feet 
between the south end of the 1200 level and the surface. 

Mining in the hanging-wall block of the Republic 
fault was all prior to 1 9 1 2 .  Stopes, now caved, were 
opened east and west of the shaft above the 200 level, 
and another shallow ore body evidently was mined 850 
feet northwest of the shaft, from a quarrylike opening 
about 100 feet across. The ore at the three localities 
was in garnetite derived from unit 5.  The body just 
west of the shaft was a tabular mass in the plane of the 
beds along Northeaster zone H (pl. 9) . This mass was 
2 to perhaps 5 or 10 feet thick, about 1 50 feet long 
parallel to the trace of fault zone H, and 50 feet wide 
parallel to the strike of the beds. Details of the ore 

body east of the shaft are not now determinable but the 
body m ust have been considerably larger than shown 
on plate 8 for caving has caused appreciable subsidence 
of the land surface for several hundred feet from the 
shaft. There is no evidence of this ore body on the 300 
level (pl. 9 ) .  

Since discovery o f  the Main Manto ore body, atten
tion has been ·focused on the footwall block of the Re
public fault. As the 500 and higher levels from the 
shaft are stratigraphically below the most favorable ore 
horizon west of fault G (pIs. 9 and 1 0) ,  the shaft and 
the segment of the 300 level that is southeast of the 
shaft provide the only exposures of the most favorable 
beds in the hanging-wall block between the stopes near 
the surface and the 1050 level. A horizontal hole drilled 
southwestward from the 1050 level penetrated the Re
public fault and showed that unit 5 was barren and only 
slightly garnetized. Weak garnetization in unit 5 was 
also shown by limited exploration at the 1 200 level and 
in 3 diamond-drill holes from the surface 200 to 800 feet 
farther east. The weak garnetization revealed by this 
deep exploration is in striking contrast with the intense 
garnetization in the shaft and on the 500 and higher 
levels. The contact of garnetite and marble is a favor
able locus for metalization, and thus is a valid target for 
future exploration. Other specific targets in the block 
are provided by the intersection of Northeasters with 
the favorable beds. A small body of metalized ground 
was found at such an intersection at the south end of 
the 1 200 level (pI. 9) .  The position o f  the intersection 
of large � ortheasters with the favorable beds is shown 
on a structure contour map accompanying an earlier 
publication (Cooper, 1 950, fig. 15) .  Experience has 
shown that the footwall side of metalizing fissures is 
most likely to be mineralized. 

The large ore bodies on the north or footwall side of 
the R epublic fault were not exposed at the surface. 
The �ain Ylanto ore body, which was mine d  during 
World War I and which probably averaged a little 
more than 4 percent copper, had the form of a chimney 
plunging between 1 °  and 25°  S. 60° to 85° E .  (pl. 10) .  
Excluding lateral extensions described later, the 
chimney was 1 ,500 feet long, 30 to about 1 00 feet wide 
in the plane of the beds, and 15 to 40 feet thick. Be
tween the upper or northwest end, which is about 100 
feet beneath the surface, and the 900 level, the manto 
was in the topmost beds of unit 5 of the Abrigo for
mation .  Below the 900 level it cut gradually d ownward 
across the beds to the No. 1 fault. East of the No. 1 
fault, which is a premineralization fault, the ore body 
turned toward the south and more abruptly downward 
across the beds as a sort of tail of little economic 
importance.  Where it ended a short distance below 
the 1300 level it was in beds more than 1 00 feet strati-
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graphically below the top of the middle member. The 
1300 level, named many years ago from its distance 
down the gently inclined East winze, is at a slightly 
higher elevation than the 1 200 level named later from 
its distance down the Northeast winze. The ground 
on the eastward projection of the ore body has been 
explored thoroughly by diamond-drill holes from the' 
1300 level without finding any important extensions . 

The long axis of the manto was approximately parallel 
to the Republic fault and 190 to 200 feet down the dip 
of the beds from it. Below the 700 level the manto 
followed the axis of a gentle anticlinal flexure in the 
beds. Above the 600 level there is no indication of the 
flexure and the localizing structure was probably obscure 
Easters satellitic to and somewhat steeper than the 
Republic fault. Such structures are illustrated bv the 
700 fault (pIs. 9 and 10) and other Easters to be

" 
seen 

in the stopes at the upper end of the manto. 

Above the 700 level, the Main yIanto had several 
extensions in the plane of the beds. One of these,  
mined during World War I,  ran up dip between the 
No. 9 fault and the North W"mze fault. The onlv 
downdip extensions known in this areR. are a thi� 
hanging-wall streak which was mined here and there 
to the 700 level. Very little evidence of exploration 
for a possible footwall streak can be seen in this area .  

East o f  the North Winze fault there was a downdip 
extension of considerably greater importance called 
the West ore body (pI. 8), which was also mined durino-o 
World War 1. This extension merged with the manto 
along a base 375 feet long and ended in depth as 
fingers following several Northeasters . In a strati
graphic sense, the extension split into a lower footwall 
streak and an upper hanging-wall streak, as well shown 
on the 700 level (pI. 9) .  Below the 600 level, the two 
streaks were mined separately. The longest finger of 
ore, a part of the footwall streak runnino- down alono-I:> '" 
the North Winze fault, was mined to about 25 feet 
below the 900 level. On the deeper proj ection of this 
finger, ore was mined in recent years above t.he 1200 
level and between the 1200 and 1 500 levels (760 ore 
body of pI. 8) .  This ore was in the same beds as on 
the upper levels, but the beds are here broken bv laro-e 
Easter faults of the reverse type. Baker ( 1953, p

"
, 1276) 

believed this ore was localized along the axis of a shallow 
fold in the beds, but this fold is obscure and it seems 
just as likely that the structural control is a combination 
of the North vYinze fault and the Easters .  

For several hundred feet east o f  the West ore body, 
the Main Manto lacked extensions of any kind and 
was nearly circular in cross section. One thin down
dip extension (hanging-wall streak) , just west of the 
Northeast Winze, was mined to the 900 level. 

Farther east, between the 700 and 900 levels, the 
manto expanded: and between the 900 and 1 100 
levels blossomed out into extensions of great im
portance. A large body of ore occurred in .unit 4 just 
south of the manto, and a large tabular extension of 
this body called the Northeast Winze ore body 
occurred to the north in beds at the top of unit 5 
(pls. 8 and 10) . These extensions, which have yielded 
about half the total ore produced from the mine, were 
high in zinc (6 or 7 p ercent) and low in copper (about 
2 percent) when compared with the Main Manto and 
most of the other ore bodies in the mine. A small 
chimney of high-copper ore within the Northeast 
Winze ore body along the No, 3 (Northeast Winze) 
fault was mined during World War I between the 900 
and 1250 levels. The rest was mined by the Coronado 
Copper and Zinc Co. after 1942. 

The Northeast Winze ore body, which has been 
mined to the 1 600 level, was about 800 feet long in a 
N. 10° W. direction, 200 to 400 feet wide on the various 
levels , and 1 5  to 40 feet thick perpendicular to the 
beds. It appears to have been localized alono- the " 
axis of a shallow anticlinal flexure in the beds, as 
Baker ( 1 953, p .  1274)  was first to point out. As shown 
on the geologic map (pI. 9) and on the Northeast Winze 

�ection (pI. 10) which crosses the ore body obliquely, 
It was at the same stratigraphic horizon throughout and 
was continuous except for separation caused by the 
1280 Easter fault. It ended in depth between the 
1500 and 1 600 levels against the 1600 fault, an Easter 
with reverse stratigraphic throw of about 120 feet in 
the vicinity of the ore body (pIs . 9 and 10) . There 
was no evident reduction in the size of the ore body 
as the fault was approached. A possible extension 
on the north or footwall side of the 1600 fault has 
been sought by many drill holes put down from the 
1400, 1500, and 1600 levels. Ore in minable grade and 
thickness was found, but no body could be blocked 
out that is large enough to j ustify the costly winze 
necessary to reach i t .  The structure of the block is 
complex and not well understood. If further ex
ploration by drilling is undertaken at some future 
time, crosscuts to the northeast from the present 
workings should be driven to provide drill sites from 
which new information could be obtained. Only a 
small part of the footwall block can be explored satis
factorily by drilling from the present workings, and 
this part has been thoroughly explored. 

Several hundred feet southwest of the Main Manto 
and in beds about 1 50 feet below it stratigraphically, 
there is a much smaller m etalized chimney known as 
the "Yest Ylanto. It follows a slight anticlinltl flexure 
nearly parallel to the :\lain �'fanto , Not all the Vlest 
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Manto is commercial ore. In 1920, or earlier, the 700 
Station ore body was mined between the 500 and 650 
levels (pI. 8). The Republic fault seems to cut off 
the ore body at its east end ;  but a low-grade stem, 
taken to mark the general course of the manto, con
tinues downward on the footwall side of the Republic 
fault.  This stem was found on the 700 level and led 
the miners to the ore body above. It is now evident 
that the stem continues downward at least to the 1200 
level and contains other masses of ore. It has been 
explored by crosscuts on the 1050 and 1200 levels , by a 
raise from the 1050 level to the 700 level, and by 
several diamond-drill holes. The Coronado Copper 
and Zinc Co. opened the West Manto stope above the 
1050 level (pI. 8) but later abandoned it because the 
ore proved to be thin and the ground bad for mining. 

The principal ore bodies at the Republic mine were 
within the relatively uplifted block between the 
Republic and 1600 Easter faults. Without further 
exploration of the adjacent relatively depressed blocks, 
it is impossible to tell whether this is due to structural 
favorability of the uplifted block or simply to the fact 
that this block has been more thoroughly explored. 

H..UOtOTR Mmi 

The Mammoth mine is about three-quarters of a mile 
northwest of Johnson in a conspicuous hill known as 
Mll.IDmoth Hill. Its productive life started in 1 882 or 
earlier and continued at intervals until 1 949,  when 
operations were · suspended .  Since the eighties , the 
Mammoth and Republic mines have had the same 
owners, and production from the two mines has been 
reported as a unit in most of the years for which there 
are records . Production from the Mammoth is very 
much less than from the Republic but probably exceeds 
that from the intervening Copper Chief mine. The 
Mammoth ore is similar to that from the other two 
mines but, on the average , is somewhat richer in copper. 

The principal workings of the mine, shown on plate 
7, consist of partly caved inclines and underhand stopes 
down the dip of the favorable beds and more extensive 
openings from the main inclined shaft that passes 
through the Old Manto stope to the 600 level . The 
favorable beds have been explored for a length of 650 
feet on the 600 level and 2 stopes have been opened 
above it-a small stope near the west end and a larger 
stope near the east end. The eastern stope which is on 
the 467 ore body connects with an underhand stope 
from the surface . Below the 600 level there are two 
winzes corresponding in position to the two ore bodies 
on the level. A small ore body is partly developed and 
mined from the West winze. The East winze provides 
access to a stope at the bottom of the 467 ore body and 
extends to the Moore mine workings. 

All ore bodies at the Mammoth mine are in unit 5 
at the top of the middle member of the Abrigo forma
tion. The No. 1 ,  No. 2 ,  and several smaller tabular ore 
bodies, 2 to perhaps 10 feet thick, cropped out at the 
surface and. were mined many years ago by underhand 
methods (pI. 7 and fig. 3 1) .  The Old Manto ore body, 
mined during World War I, had only a small incon
spicuous lead exposed at the surface, but good ore oc
curred 3 0  feet below. The body was a chimney about 
300 feet long, 25 to 60 feet wide, and 10 to 25 feet high 
plunging gently eastward in the favorable beds on the 
footwall side of the Old Manto fault, a small Easter 
that may be traced on the surface as far east as the 
Moore shaft (pI. 6) .  The 467 ore body, mined during 
1945-48, was a chimney 400 feet long, 25 to 45 feet 
wide, and nearly 25 feet high which ran almost down 
the dip of the favorable beds in the footwall of the 
467 fault, a Northeaster. The body was discovered in 
depth and mined to within a very few feet of an old 
underhand stope from the surface-a good illustration 
of the fact that in districtc; of this kind one may be 
very close to good ore without realizing its presence. 
The 467 fault crosses the old stope obliquely and enters 
the east wall about a hundred feet down the incline . 
The fault has a subordinate branch at this point, run
ning in a more northerly direction, and the early miners 
followed this branch downward. 

The northern wall of the Old Manto stope shows 3 
to 15 feet of low-grade zinc ore for a length of 250 feet. 
Lenses of similar ore downdip on the 600 level may 
represent the extension. A little of this ore was mined 
in both areas in the early 1 940's by W. A. Hooton, a 
lessee , but the operations were not profitable . The 
stope later opened at the bottom of the West winze 
yielded good grade copper ore. The shape of the stope 
and diamond drilling from the surface and from the 400 
level of the Moore mine suggest that the mined area 
represents the upper part of a small manto that plunges 
about 25°  in a nearly easterly direction and extends 
about 400 feet from the bottom of the West winze . 
The ore is entirely above the 400 level from the Moore 
shaft, from which it would be most readily mined. 

COPPElt CHIl!!F KINE 

The Copper Chief workings are about half a mile 
northwest of Johnson, between the Republic and 
Mammoth mines. The first mining was prior to 1900, 
but most was in 1 905-1 9 by the Arizona Michigan 
Development Co. The mine has been closed since 
1 923 , the date of merger of the Copper Chief and Re
public-Mammoth properties . Production records ex
tending back to 1 903 indicate a production or 24 ,100 
tons of ore averaging 4.2 percent copper and 0.5 ounces 
of silver per ton. 
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The principal workings , shown in figure 32 , consist 

of the Copper Chief No . 1 inclined shaft which is 400 
feet long, has about a thousand feet of drifts and cross
cuts on several levels, and also raises and stopes. A 
vertical shaft, no longer accessible,  was sunk several 
hundred feet northwest of (downdip from) these 
workings and a crosscut extended into the favorable 
beds 125 feet vertically below the bottom of the incline . 
Two other inclined shafts , known as the Copper Chief 
No� 2 and No. 3 inclines, are located 980 feet and 1 , 170 
feet, respectively, northwest of the No . 1 incline. 
The stopes adjoining these shafts are shown on the 
block diagram of the Moore mine-Mammoth mine 
area (fig. 3 1 ) .  

EXPLANATI ON 
sh�i;,n. U 

Surface opening to stope 
D ���--------r-----�" 

Head of shaft 

Inclined shaft 
Che.,rons poinl do""" 

'"' 
Head of raise or winze 

. -
Foot of raise or winze 

" .�� 
Level working, ""Showing floor 

elevation, in feet 

� 

Based on maps of the Coronado Copper 
anel Zinc Co. and published by 
permIssion of the company 

l00�����O ____ �lO�O� __ �2�OO� __ �300 FE� 
DATUM UNSPECIFIED BUT PROBABLY SEA LEVEL 

Figure 32.-Composlte map of Copper Chief mine. 

The Copper Chief ore bodies were tabular bedding 
replacements in the top 25 to 30 feet of the middle 
member of the Abrigo formation,  which here dips 2 5 °  
t o  4 0 °  NE. The main ore body · wa." exposed at the 
surface just east of the Copper Chief fault and was 
230 feet long parallel to the strike of the beds and 5 
to perhaps 20 feet thick. It ended in depth along an 
irregular line 100 to 325 feet down the dip uf t.he 
beds. The ore was thickest and extended deepest 
near small Northeaster faults . The proj ection of the 
longest finger of ore is represented on the bottom level 
by a lens 6 inches thick. No ore was found in the 

vertical shaft workings though there is much slightly 
metalized garnetite on the dump. Diamond drilling 
north, east, and southeast of the vertical shaft has 
thus far failed to find ore. 

The Northeasters are regarded as the mineralizing 
fissures but, for some reason, valuable deposits appear 
to have been formed only near the Copper Chief fault. 
Perhaps the Copper Chief fault was a dam for solutions 
rising along the intersection of Northeasters and favor
able beds ; or movement on the Copper Chief fault may 
have caused Northeasters near it to become open and 
permeable to ore-forming solutions. There is no 
evidence in the shape of the ore body to suggest that 
the Copper Chief fault was a channel way for 

the solutions. 

Ore at the No. 2 and No. 3 inclines was in the same 
beds as at the No. 1 incline . (See fig. 3 1,) At the 
No . 2 incline , a lens roughly 6 by 60 by 140 feet in 
maximum dimensions has been mined. The long and 
intermediate axes are in the plane of the beds , and 
the long axis is nearly p arallel to the dip. The lower 
part of the incline , which here cuts down gradually 
through the beds , and a short drift at its bottom have 
developed a small block of submarginal zinc ore con
taining some copper on the projection of the long 
axis of the ore body. From the No . 3 incline, about 
3 feet of beds was mined , and no ore remains in the 
walls of the workings . 

The ore produced from the three inclines is said to 
have been nearly all oxidized, consisting of malachite, 
chryso('olla, copper o;cides , and native copper in a 
gangue of garnet and other lime silicates. The 
mineralized ground at the bottom of the No . 3 incline 
is unoxidized and consists of garnetite with some 
residual limestone and streaks of sphalerite and chal
copyrite . 

PEA-lIO D Y 1d:IN1I: 

The Peabody mine is about a mile north of Johnson, 
at the north end of a low hill of Horquilla limestone. 
It was the first mine in the district to be extensively 
worked and is now nearly all caved. Therefore, infor
mation regarding the mine must come largely from 
descriptions of others. The following history has been 
pieced together from the files of the "Willcox S tar" and 
from several other sources. 

In 1 882 the Russell Gold and Silver Mining Co., 
controlled by S. S.  Campbell and other Philadelphia 
interests, owned the Peabody mine and started to smelt 
its ore in a small furnace about 2% miles south of the 
mine, at what became known as Russellville, where a 
supply of water was available. The following year, a 
pipeline was laid from Russellville to the mine, and the 
smelter was moved there. That year, Hamilton ( 1883, 
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p. 87) wrote, "Regular bullion shipments are made, 
and the mine is thoroughly opened by shafts, drifts, 
levels, etc." Some time in the eighties, the mine was 
considered worked out; the smelter was removed, and 
the property was sold. The slag dumps resulting from 
this early operation indicate that perhaps 1 0 ,000 tons 
of ore were smelted. The value of the output has been 
estimated at more than $1 million (Dinsmore, 1 909.) . 

From some time in the eighties until 1899, the prop
erty was 9wned by W. D. Hubbard of Hartford, Conn. , 
who is said to have bought it for $ 10,000. Apparently 
the only mining in this period was by lessees, A. H.  
Wien and T.  K. Mitchell, who made small shipments of 
high-gra.de ore in the late nineties. 

In 1899 the Hubbard interests sold the property for 
$25,000 to the Dragoon Mining Co. ,  orga.nized by the 
Federal Copper Co. ,  of New York with George Jaycocks, 
president, and H. J. Clifford, mine manager. The 
Dragoon Mining Co. started to mine vigorously. The 
ore was hauled to Cochise in wagons and shipped from 
there to the smelter in EI Paso via the Southern Pacific 
Railroad. For nearly 3 years, a few contemporary 
press reports state that between 50 and nearly 200 
Mexican miners were employed, and that ore shipments 
ranged from 3 cars per week to 2 cars per day. Produc
tion fell off in 1902, and in 1903 the company failed. 
The value of the production by the Dragoon Mining 
Company has been variously estimated petween 
$250,000 and $1 ,000,000. 

Between 1907 and 1 9 1 8  the Peabody mine was 
worked by the Bonanza Belt Copper Co. and its suc
cessor, the Peabody Consolidated Copper Co. The 
recorded production was 14,200 tons of ore averaging 
7.5 percent copper and 4 ounces of silver per ton. The 
mine has been closed since 1918 ,  though lessees have 
shipped a few hundred tons of ore, sorted from the 
dumps. 

The Peabody mine is in the Horquilla limestone, 
which, in the vicinity of the mine, is recrystallized and 
has thin bands of garnet, idocrase, wollastonite, and 
other lime-silicate minerals. Chalcopyrite, bornite, and 
sphalerite-or more commonly their oxidation prod
ucts-occur in the silicated layers and along crosscut
ting fissures . .  A host of prospect pits and opencuts are 
scattered over the hill slope ;  the main workings are at 
the north end of the outcrop area and extend out under 
the alluvial cover. In the small part of these workings 
that was accessible in 1 945 (fig. 33) ,  tabular ore bodies 
were mined in the plane of the beds and in the plane 
of a typical Easter. A few Northwesters are known 
but typical Northeasters seem to be wholly lacking. 
According to Scott (1916 ,  p .  1 4 1 ) ,  the ore "occurs in a 
contact vein between lime and diabase and in several 
replacement veins all within a 1 00-foot belt." The 

"diabase" is almost certainly the lamprophyre of our 
report, as shown by fragments on the dumps. 

According to Scott ( 1916 ,  p. 141),  the ore at the Pea
body mine was oxidized to '0. depth of 200 feet-which 
is probably about the maximum depth reached. The 
ore mined in the eighties was very rich in copper and 
silver, according to local residents and according to 
Dinsmore (1909) who stated that it was rarely below 
. 1 5  perc,ent copper and that many carloads ran 40 to 
45 percent. The ore produced after 1906 averaged 7.5 
percent copper and 4 ounces of silver per ton. 

We found no reference to the occurrence of zinc in 
the mine but did find a few pieces of high-grade sulfide 
and oxide zinc ore on the dump. As oxidized zinc 
minerals are difficul t to recognize in the field, dry bone 
ore might have been overlooked. Therefore, we col
lected four grab samples which were analyzed by the 
Coronado Copper and Zinc Co. with the following 
results : 

Cu Pb Zn DUCTiption oj ,pteim�n (pac."t) 
l .  Oxidized zinc ore, rusty, porous. visible 

hemimorphite, a little aurichalcite, 

and malachite _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2. 95 3. 5 44. 2 

2. Many seams of silica and carbonate, 

weathered surface porous resembling 

bone _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . 38 3. 2 . 5  
3 .  Porous, cut by white and reddish gray 

carbonate veins _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ,, -. �;) 2. 6 . 3  
4. Rusty, seams 0: white and pale-green 

carbonate _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . 23 2. 9 . 2  

The zinc content of the last three samples was disap
pointingly low. The appreciable lead content was 
surprising as this metal is nearly lacking from the 
replacement sulfide ores of the district so far as known. 

BLACK PRINCE WORKINGS 

Mine workings on 8 patented mining claims west of 
the Peabody mine, and � to 1 mile north of Johnson, 
are known as the Black Prince workings because the 
work was done by the Black Prince Copper Co. 
( 190 1-1 1 ) .  The principal opening is the Black Prince 
vertical shaft, said to be nearly a thousand feet deep : 
a crosscut was driven toward the southwdst on the 90G 
level. The shaft was inaccessible at the time of our 
fieldwork but was reconditioned by the Coronado Cop
per and Zinc Co. in 1 957 to get drill sites for deep 
exploration. No ore was found in the shaft or the 
crosscut. The shaft is entirely in the Horquilla, Black 
Prince, and Escabrosa limestones; but units 5, 6, and 
7 of the Martin formation were reached in the crosscut 
(Richard Bergman, oral communication, 1 957) . The 
favorable beds of the Abri!!o formation were tested by 
drillin!! from the crosscut; but, to our knowledge, no 
ore was found. 

In addition to the. shaft there are numerous pits, 
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FIG'C11!: 33.-Composlte geologic map and cross section at tbe accessible part at tbe Peabody mine. 

several small underhand stopes from the surface, and 
the Copper Bell adit which is 1 , 100 feet south-southeast 
of the shaft. The only production recorded is 1 ,400 
tons of ore, which averaged 8.6  percent copper and 5 
ounces of silver per ton, and which was shipped from 
the Copper Bell adit and nearby surface workings in 
1902-18 .  

All the.. limestone of Carboniferous age exposed at 
the surface contains traces of copper minerals and a 
few stringers rich in quartz and bornite. Commercial 
ore appears to be confined to thin layers in the Horq uilla 
limestone and to concentrations along faul t fissures. 
These occurrences are illustrated at the Copper Bell 
adit, shown in figure 34. Oxidized ore was here mined 
along a typical Northeaster and, to a more limited 
extent, from a thin band of garnetite in the Horquilla 
limestone, The sulfides bornite, chalcopyrite, and 
sphalerite occur in the garnetite on th e adit level. Sul
fide ore appears to have been of no interest to the 
miners for the garnetite band was not explored on the 
adit level, even though it carries appreciable quantities 

721-883 0--64-12 

of sulfides, particularly bornite, at the two places ex
posed. The small fold, to be s'een on the surface and 
used as a basis for the interpretation of underground 
map and cross sections, is an uncommon type of struc
tural feature in the Johnson district. 

MACKAY GROUP 

Several claims between the Peabody mine and the 
Climax (Johnson Copper Development) shaft are known 
as the Mackay group . During 1900 and 1 90 1 ,  the 
"Willcox Star" reported shipments of rich copper ore 
from this property, first by :\-felzer Osborn and Sam 
Bigler, and later by Col. H. C. Hooker and associates, 
who purchased the property in 1900 , The production 
came from the Magazine and Peoples Party claims that 
adjoin the Peabody claim on the southwest and south
east respectively. In 1 906 and 1 907 the Magazine 
Copper Co. shipped 454 tons of ore, which averaged 7 .3 
percent copper and 3 . 1  oz per ton silver and was re
portedly from the Peoples Party claim. No record of 
later production has been found. 

The bedrock is the HorquiIla limestone,  which ap-
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pears to be mineralized in the same way as in the nearby 
Peabody, Black Prince, and Johnson Copper Develop
ment workings. Ore minerals-principally bornite, 
chalcopyrite, and their oxidized equivalents�are con
centrated locally in silicated beds, which are generally 
less than 5 feet thick and which 'are separated by much 
thicker beds of barren limestone. The most extensive 
workings are on the Peoples Party claim and consist of 
a vertical shaft now inaccessible and many pits and 
small underhand stopes. These workings are on the 
faulted extension of the beds that are mineralized on 
the Peabody claim. The ore on the Magazine claim 
came from a shallow incline and surface workings. 

JOHNSON COPPER DEVl:I.OPMEliT (CLIMAX) SRAn 

The Johnson Copper Development shaft is on the 
Climax claim, which is just southwest of the old Mackay 
group and southeast of the Black Prince group (pI. 6) . 
ThE: shaft, said to be more than 700 feet deep, was sunk 
between 1908 and 1916 (?) by the Johrison Copper De
velopment Co. A little additional work by this com-

'pany was done at intervals through 1930. The shaft 
has not been maintained in recent years and is no longer 
accessible. Little if any ore came from it, for the total 
recorded production of the Johnson Copper Develop
ment Co. was half a dozen small shipments between 
1 9 1 2  and 1930, totaling only 207 tons of ore. Some of 
this ore came from open pits on the property. The 
grade (average 9 .9  percent copper, 5.2 ounces per ton 
silver) was good and similar to that of the ore from the 
nearby Peabody, Black Prince, and Mackay workings. 

Local miners report that the upper part of the Climax 
shaft is vertical and the lower part inclined. According 
to Scott ( 1916 ,  p. 141 ) ,  i t  is vertical to a depth of 250 
feet where there is a 500-foot drift and a 500-foot 
winze. The collar is in the Horquilla limestone, and the 
dump suggests that the workings are entirely within 
the formations of Carboniferous age. Copper carbon
ates were found near the surface, and bornite has been 
reported at depth (Dinsmore, 1 909, p. 834; Scott, 1916 .  
p .  142) . 
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OTllElt PRODUCTIVE WOllXIl'lGS 

The Coronado Copper and Zinc Co. rropcrty includes 
the outcrop of the favorable beds in the Abrigo forma
tion bet\veen the Republic mine and the Keystone fault. 
Part of the early production from the district came from 
opencuts and shallow inclines in this area. Ore was 
mined from several zones in the middle member of the 
Abrigo formation. The largest and presumably most 
productive workings (no longer accessible) are on the 
Chicora and Southern claims, which were patented in 
1882 and have belonged to the owners of the Republic 
mine since that date. The Mayflower claim, which 
adjoins the Chicora on the north and the Republic on 
the east, was worked early in this century by a local 
company called the Mayflower YIining Co. with George 
Parsons, manager. Two carloads of ore averaging 5}f 
percent copper were shipped late in 1 907 from a short 
incline below the outcrop. Soon thereafter a vertical 
shaft, called the YIayflow'er shaft, wa,; sunk to intersect 
the mineralized beds several hundred feet b elow the 
surface. There is no record of ore shipments from the 
shaft. The size and composition of the dump indicate 
that underground workings are not extensive though 
the middle member of the Abrigo formation eviden tly 
was reached. 

In 1905, 50 tons of ore averaging 12� percent copper 
was shipped from an opencut on the Copper King claim 
300 yards north of the Republic shaft. The ore 
occurred in the Escabrosa limestone along a small and 
relatively steep Easter, a short distance south of the 
Republic fault. The ore pocket appears to have b een 
completely mined out. Its importance is in suggesting 
that ore bodies of importance may occur if similar 
structural conditions are duplicated in depth where the 
favorable beds of the Abrigo formation make up the 
hanging wall of the Republic fault. 

KEYSTONE COPPER MINING co. PROPERTY 

The Keystone Copper Mining Co. of Dragoon 
(N. M. Rehg, president and general manager; executive 
office EI Dorado, Kans.)  owns 50 unpatented claims 
and fractions, southeast of the Coronado Copper and 
Zinc Co. property. The Keystone property includes 
a small block of ground just west of the Keystone fault 
and most of the outcrop of the Paleozoic formations 
east of that fault. Development consists of many pits 
and �hafts, the deepest of which are the Keystone 
(Hagerman) ' and O.K. shafts. A 200-ton flotation 
concentrator was completed near the Keystone shaft 
in 1925 and was operated for a brief period. Most 
active mining was during World War I, and the last 
shipments were in 1937. Records for the period 1 9 1 6-
37 show a total production of 1 ,853 tons of ore averag
ing 4* percent copper. This ore came from the O.K. 
and Keystone shafts and from other workings. 

In 1 94 7  and 1 948 the U.S. Bureau of Mines drilled 
20 exploratory diamond-drill holes near the Keystone 
shaft and 2 holes near the O.K. shaft. Nine of the 
holes near the Keystone shaft were on the St. George 
clam, which was owned by F .  M .  Lebold and S. N. 
Lebold of Chicago rather than by the Keystone Copper 
�Iining Co. The detailed results of the work have 
been published by the Bureau of YIines (Romslo, 1949 ) .  
In the following pages, the results are discussed in 
more general terms in connection with the mine 
involved. 

KEYSTONE (RAGERlUli) !dINE 

The Keystone or Hagerman mine is a mile southeast 
of Johnson near the Dragoon road. Access is by a 
,ertical shaft reported to be 680 feet deep. Levels 
known as the 60, 200, 300 , 500, and 600 are 60, 200, 
325,  487 , and 565 fee t, respectively, below the collar. 
In 1 94 5  water was standing in the shaft about 3 feet 
below the 600 level. We did not examine the under
ground workings because ladders had been removed 
from the shaft and the hoist was not operating at the 
time of our work in the vicinity. The mine map (fig. 
35) is taken from the report by Romslo ( I 949,  fig. 5) 
and shows geology of the deeper levels as mapped in 
1 945 bv E. D .  Wilson of the Arizona Bureau of Mines. 
Surfac� geology and sections are shown on plate 1 1 .  

Ore produced from the Hagerman workings is said 
to have come largely from the upper levels, presum-
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ably from the Escabrosa and Martin formations . 
No maps or other data are available for these levels , 
which were not readily accessible in 1945.  The 500 
and 600 levels are in the Abrigo formation. At the 
east end of the 500 level, the middle member is partly 
garnetized and, at one place, about 3 feet of beds are 
weakly mineralized with copper and zinc sulfides 
(fig. 35).  

Bureau of Mines drill hole 1 confirmed the extension 
of this mineralized zone about 20 feet southeast of the 
showing on the 500 level as shown on section B-B' 
(pI. 1 1 ) .  Drill holes farther southeast failed to reveal 
its presence but indicate two other loci of low-grade 
sulfide mineralization, as shown on section A-A' 
(pI. 1 1 ) .  Along the line o f  section A-A', for a distance 
in excess of 160 feet, parts of unit 5 of the Martin, 2 to 
13 feet thick, contain 0.6 to 1 .2 percent copper but 
little other metal. The Abrigo formation is mineralized 
somewhat sporadically in the vicinity of a fault inferred 
from the absence of beds in the drill holes . This fault, 
which was not observed at the surface, has a calculated 
strike of N. 63° E . ,  a dip of 36°  SE., and normal 
displacement. It is classified . as an Easter and re
garded as premineralization. The Abrigo formation 
near it contains local concentrations of chalcopyrite 
and sphalerite and also concentrations of molybdenite. 
The best molybdenite showings are in the upper member 
and include 0.9 of a foot of 4 . 1  percent molybdenum in 
hole 23 and i .3 feet of 1 .02 percent molybdenum in 
hole 22.  Comple te assay data for all the holes are 
given by Romslo ( 1 949,  p .  1 8-2 1 ) .  The metal occur
rences are of interest chiefly in clarifying the geologic 
factors that localized the metals and in providing 
leads in the search for commercial ore bodies. 

o.lt. MINE 

The O.K. mine is near the northwestern boundary 
of the Keystone property and 1 ,800 feet southeast of 
the Republic shaft. Development consists of an in
clined shaft, which is reported to be 450 feet long, and 
some short level workings and small stopes (fig. 36) .  
In 1945 water was standing in the shaft at  an elevation 
of 4 ,723 feet, 385 feet on the incline and 223 feet verti
cally below the collar. Several carloads of ore were 
shipped from the mine prior to 1 920 ("Willcox Star," 
Apr. 30, 1 920) . 

The shaft is at the very top of the Abrigo formation 
and is parallel to the dip of the beds, which strike 
about N. 30° W. and dip 30° to 35° NE. The basal 
beds of the Martin formation are e}:posed at places 
in the workings. Small faults and fissures strike N. 
30° to 70° W. Near the surface the quartzite unit at 
the top of the Abrigo formation contains seams and 
pockets of iron oxide and oxidized copper minerals , 

mostly chrysocolla. A small ore body in this unit was 
mined just north of the shaft, as indicated on the 
mine map (fig. 36) . The ore body was about 6 feet 
thick, judging from ore remaining in the stope walls 
and pillars. 

At a depth of 330 feet along the incline, the shaft 
intersected a steep northwestward-striking vein, 1 to 
4 inches thick, of chalcopyrite, sphalerite, and pyrite 
associated with quartz and oxidized ore minerals. 
This vein has been explored by a drift 1 50 feet long 
and a winze 10 feet deep. A little stoping has been 
done along the vein. 

To test the possibility that the known deposits might 
represent leaks from a larger body in more favorable 
beds below, the U.S. Bureau of Mines drilled two 
diamond-drill holes at the points indicated on the map. 
A few bands that contain scarce chalcopyrite were 
found in the upper member of the Abrigo formation in 
both holes but the middle member was unmineralized. 
Assay data and abbreviated geologic logs of the holes 
are given by Romslo (1949) . 

ST. GEORGE CLAIM 

The St. George patented mining claim, just south 0: 
the Keystone (Hagerman) shaft, was worked prior to 
1 89 0  and was intermittently worked to the early years 
of this century. It was owned in 1955 by F. M .  Lebold 
and S. N. Lebold, of Chicago. The principal develop
ment is in the Martin formation and consists of an 
open pit from which several inclines-now in
accessible-descend parallel to the dip of the beds. 
According to the "Willcox Star" of July 3, 1 903 , 25 
carloads of ore averaging 7 . 5  percent copper had beer. 
shipped prior to that date. There is no indication of 
subsequent production. 

The surface geology and sections of the claim are 
shown on plate 1 1 .  The ore mined occurred at the top 
of unit 1 of the Martin formation and, judging from 
remnants in the c u t  an·d on the dump, appears to have 
been thoroughly oxidized. Perhaps 2 to 5 feet of beds 
was mined, but little of the remaining material appears 
to b e  of ore grade. Drill holes reveal only scarce traces 
of metalization at this horizon (pI. 1 1 ) .  

Diamond-drill holes a short distance northeast of 
the open pit revealed a zone of disseminated ore 
minerals in the middle member of the Abrigo formation 
(section C-C', pI. 1 1 ) .  The mineralized beds are lower 
stratigraphically than the large ore bodies of the 
district but are about at the horizon of the West Manto 
ore body of the Republic mine and shallow ore bodies 
on the Chicora and Southern claims. The ore minerals 
are chalcopyrite, sphalerite, bornite, and scarce scheelite 
and molybdenite. The gangue is largely garnet and 
other lime silicates. Only thin streaks are of ore grade. 
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The .richest concentration is in drill hole 5, in which one 
5-foot interval averaged 2.2 percent copper, 2.2 percent 
zinc ; and another 1 5 .8-foot interval averaged 1 .9 
percent copper, 3 . 6  percent zinc. In adjacent drill 
holes 1 0, 1 1 , and 12 ,  the thicker interval is represented 
by 12.7 to 18 .5  feet ranging in grade from 0.9 to 1 .3 
percent copper and 0.6 to 1 .8 percent zinc. Detailed 
assay data and abbreviated logs of the holes are given 
by Romslo (1949) .  

Parts of  the middle and upper members of  the Abrigo 
formation are missing in all the drill holes on the St. 

George claim. To explain the absence of beds, we have 
inferred a preore fault that is approximately parallel to 
the bedding, as shown on the sections (pI. 1 1 ) . This 
fault has not been recognized at the surface but could 
explain the peculiar and unexplained narrowing toward 
the west, of upper units of the Abrigo and the Martin 
as shown on the geologic map (pI. 1 1 ) . Drill holes 7,  
8 ,  and 9 in the western p art of the claim indicate 
complex faulting that cuts out hundreds of feet of 
beds, as shown in section 0-0' (pI. 1 1 ) .  This could be 
due to faults similar to the one inferred farther east or 
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t(} the Kevstone fault, which trends northeast and has a 
thro-.v of a"bout a thousand feet. The former interpreta
tion is shown tentatively on the section b ecause the 
trace of the Keystone fault on the topography indicates 
a steep dip. 

PROSPECTS Y.EA.R JOHNSON 

There has been considerable prospecting in the vicin
ity of Johnson beyond the limits of the properties so 
far described, both beneath the alluvial cover to the 
east and in the bedrock exposures to the west and !;outh. 
Although traces of ore minerals have been discovered 
in every formation down to and including the Pinal 
schist, no ore has been produced so far as known and 
no promising signs for disseminated deposits of impor
tance have been uncovered .  Some notes concerning a 
few of the more extensive workings follow. 

PlT'I'SBUllG (COCHISE DEVELOPMENT CO.) SHAFl' 

The Pittsburg shaft , 1 ,850 feet east-southeast of the 
Peabody shaft, was sunk in 1 907 by the Cochise De
velopment Co . The shaft is vertical and said to be 
600 feet deep. A crosscut on the 500 level is reported. 
The collar is in alluvium but limestone and hornfels of 
the Horquilla limestone were reached. No ore was 
produced but the dump shows traces of copper minerals. 
Work ceased about 1910 but the Pittsburg claim and 
the Treasure claim which adjoins it on the northwest 
were patented in 1917 and were owned in 1 955 by Mrs . 
Thomas Adams of Dragoon . 

LIME MOUliTAm WORKINGS 

The Lime Mountain workings consist of several adits 
totaling about 1 ,200 feet in length on the east flank of 
Johnson Peak 1� miles northwest of Johnson. The 
earliest work in the area appears to have been by the · 
Lime Mountain Copper Co . ,  formed in 1 907, but much 
of the work was done by Mr. Pete Dworshek of John
son who later held the claims. The adits explore parts 
of the Martin formation and the upper member of the 
Abrigo formation in the vicinity of northward-trending 
faults. The formations are not metamorphosed. 
Traces of oxidized copper minerals are to be seen here 
and there in the sheared and locally silicified rock that 
marks the faults. No ore has been produced. 

EMPIRE WORXIlIIGS 

The Empire Gold and Copper Mining Co. ,  formed 
by Los Angeles and Arizona interests with J. L. B :-ooks 
as president and general manager, did much explora
tory work west of Johnson in 1 905-09. No ore was 
produced. The first work was in the form of 3 adits 
which are on the south slope of Johnson Peak, 1}� miles 
west of Johnson. There are in all about a thousand 
feet of drifts and crosscuts and a connecting raise 
roughly 150 feet long. The upper part of the Bolsa 

quartzite and the lower part of the Abrigo formation 
are explored. The rocks are v irtually unmetamor
phosed and the only ore minerals noted are weak 
copper stains along joints and small shear surfaces. 

In addition to the adit work, a vertical shaft known 
as the Empire No. 1 shaft was sunk in the Pinal schist 
1 mile west of Johnson. The shaft, which is now com
pletely filled with surface wash, is said to have been 
400 feet deep. A 150-foot crosscut at a depth of 225 
feet is reported. The workings are in the slightly 
broken ground between two northward-trending faults. 
Some copper stains are to be found along cracks. 

In 1 90 9  the company purchased the O. T. Smith 
property, 1� miles southwest of Dragoon, and Soon 
thereafter the operations near Johnson were abandoned. 
The Empire No . 2 vertical shaft, said to be 300 feet 
deep,  was sunk on the property west of Dragoon. 
(See pI. 1 .) The shaft is in the Horquilla limestone, 
which is partly silicated and cut by small quartz veins 
that contain bornite , chalcopyrite, and locally galena 
and scheelite . Shipments of 60 tons of ore averaging 
1 1  percent copper and 4 ounces of silver per ton are 
reported for the period 1 90 9  to 1913.  The property 
later reverted to O. T. Smith and in 1 947 was held by 
Lynn Burrell of Dragoon. In 1946 or 1 947 Bruce 
Gilbert made a small shipment from an opencut on a 
narrow quartz vein just south of the shaft. 
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famous mineral lacalities: 

, 
by Richard W. Graeme 

P.O. Box 440 
Hanover, New Mexico 88041 

Bisbee, Arizona, ranks among the most famous and prolific of 
all American mineral localities. Vast numbers of exceptional 

specimens populate museums and private collections around the 
world. Though most famous for azurite, malachite and other copper 
minerals, Bisbee has produced more than 200 different mineral 
species since the first claim was filed over 100 years ago. 

Introduction 
Bisbee is located in the Warren mining district of Cochise Coun

ty, Arizona. Situated in the Mule Mountains at an average eleva

tion of 4950 feet, this picturesque community has grown up along 

the steep canyon walls. Once a city of 25,000 (Cox, 1938), it is 

today the home of some 8 ,000 people. 

Typical of the basin and range province, the Mule Mountains rise 

about 3250 feet above the surrounding broad valley plains, achiev

ing a maximum elevation of 7300 feet. This provides a very temper

ate environment with the summer temperatures seldom above 95 °F 

while the winter minimums are infrequently below 25°F. Rainfall 

has an annual mean of 18 inches, most of which falls during July 

and August in brief but often violent thunderstorms. 

The hills, once stripped of their growth, are now sparsely covered 

with oak and low brush grading into j uniper and pmon pine with a 

few isolated stands of ponderosa pine at the higher elevations. 

Deer, javelina and game birds are common in the areas surrounding 

the town. 

Active mining began late in 1 877 and continued with only minor 

interruptions until mid-I975. During the last century, hundreds of 

millions of tons of ore and waste were removed from two open pits 

and nearly 2000 miles of underground workings. All of this was 

within a zone approximately 2 by 3 miles, with an overall depth of 

4000 feet . . .  roughly 4.6 cubic miles. 
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Copper was by far the most important metal; however, zinc, 

lead, silver, gold and manganese have all been economically signifi· 

cant. Indeed, Bisbee has produced more zinc, lead, silver and gold 

than any other district in Arizona. 

Gold and silver production was not significant in the district until 

the early years of this century with the advent of electrolytic refin· 

ing. Manganese was, for the most part, mined only during the twc 

wars. 

Metal production through 1 975 is listed below for copper, zinc, 

lead, silver, gold (Stanley Keith, personal communication) and 

manganese (Mills, 1 956). 

Copper Zinc Lead 

7.7 billion pounds 355 million pounds 324 million pounds 
Silver Gold Manganese 

100 million ounces 2.7 million ounces 10,989,900 pounds 

The amount of copper produced, nearly 8 billion pounds, is dif

ficult to imagine. It would form a cube of solid copper 241 feet on 

an edge, nearly the length of a football field. Copper is still being 

produced by leaching of the pit, dumps and underground mines. 

This should continue for many years. 

Ownership of all the important mines remains in the hands of 

Phelps Dodge Corporation. The workings and hills containing 

them are quite hazardous and therefore closed to all entry. 
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History 
The settling of the many mining districts of the American West is 

filled with stories of men and women of exceptional courage and 
foresight; Bisbee is no exception. Perhaps even greater quantities of 
these rare virtues were required of those who chose the desert 
Southwest. An unforgiving . . '  . - " -:-.�. " ::.- ' -;--
land, it claimed more lives than :J ' . . . 

all of the Indians and outlaws ';::'-".�": " ... ;>"' ..... ":'t��_ ' 

r::�L�:ilE.�::Fb�� i:" ': ' /(�- \ 
more hospitable. Here was 
water and abundant game 
among the great oaks, willows 
and tangled wild grape vines lin
ing the stream. 

A search for water (and 
hostile Apaches) brought John 
Dunn and his party to this can
yon. A member of a govern
ment scouting party from Camp 
Bowie, Dunn camped with his 
group at the first spring they 
found. The next day, the water 
being disagreeable, Dunn went 
further up the canyon until he 
found a fine spring near what is 
now known as Castle Rock. 

Returning to his group along 
the rough, south side of Mule 
Gulch, he found a piece of cer
ussite float. He traced it to an 
outcrop at the base of a huge 
pinnacle of hematite, later 
known as the Iron Monster 
(Duncan, 191 1). Along with 
Lieutenant J. A. Rucker and T. 
D. Bryne, Dunn located the 
fust claim in the district on 

. . 

saloon floors and cleaning cuspidors in exchange for drinks of rot
gut whiskey. He died in about 1 895, disdained and soon forgotten 
(Han. 1 926) . 

The early years in Mule Gulch, as Bisbee was then known, were 
uncenain ones. The cerussite outcrop found by Dunn was very 
small and soon gone. A second and much larger prospect had been 
found in Hendricks Gulch, large enough to warrant building a 

small smelter, but this venture 
too ended in failure. Bisbee was 
struggling to survive. 

The copper stain long known 
to exist on the Copper Queen 
claim had, to this point, been of 
little interest. Silver, often 
found mixed with lead, was the 
most sought after metal, not 
copper. Then, with just a little 
development, the rich ores that 
became so famous were un
covered . 

In the spring of 1 880, Ed
ward Riley optioned the Copper 
Queen claim for $20,000. Hav
ing no money himself, he sold 
half interest in the mine for the 
same amount to Messieurs 
Manin and Ballard through 
the mining firm of Bisbee, 
Williams, and Company in San 
Francisco. With this action 
came the formation of the Cop
per Queen Mining Company. 

Until then, the ore had been 
carried by 24-mule team wagons 
to the West Coast, then shipped 
to Wales for smelting. To 
eliminate this terrible expense a 
smelter was soon erected under 
the direction of Lewis Williams 
while his brother Ben took 

Blsbe< M,n,ng and Hlstorical Museum charge of the mining. Opera-
August 2, 1 877, calling it the Rucker claim. Figure 1. John Dunn, discoverer of tions began in earnest and at a profit. 

On the way back to Camp Bowie, Dunn met 
George Warren, a prospector. Dunn told him of 
his find and grubstaked him. Warren was sup-

tbe flJ'St ore near Bisbee in 1877. In June of 1 88 1 ,  D. W. James and W. E. 

posed to locate as many claims as possible, naming Dunn in each. 
This agreement was never honored by Warren. 

As a young boy, George Warren was wounded and captured by 
the Apaches when they killed his father. For 18  months, he re
mained their prisoner. Prospectors, upon seeing a white boy with 
the Indians, traded 15 pounds of sugar for him. Warren then stayed 
with the prospectors for some time, learning the "art" himself 
(Hart, 1926). 

Many of the claims located in the district during the next six 
months had Warren as either the locator or a witness. In spite of his 
early work, George Warren, for whom the district is named, is bet
ter remembered for his folly. Legend has it that he lost his share in 
the Copper Queen mine in a foot race with a horse and rider over a 
short course . . . a loss that ultimately was worth more than 
$20,000,000 (Duncan, 1911) .  The remainder of his property was 
taken into "protective custody" by some unscrupulous associates. 

Penniless, Warren went to Mexico and sold himself into peon
age. Judge G. H. Berry, hearing of this, paid his debt and returned 
him to Bisbee in 1885.  With a small pension from the mining com
pany, George Warren spent the remainder of his life sweeping 
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Dodge, the principals of Phelps, Dodge, and 
Company, asked Dr. James Douglas to examine 

the Atlanta, a claim adjoining the Copper Queen mine. This claim 
had been offered to the company for $40,000. Douglas was chosen 
because he had previously been in Mule Gulch to visit the Copper 
Queen (Douglas, 1909).  

Making the requested examination, Douglas emphatically rec
ommended the purchase, but cautioned "that the risks were too 
great to be taken by a purchaser who was not able and prepared to 
lose all that he had invested," (Douglas, 1909). The risks were ac
cepted . Thus entered an old established mercantile firm into min
ing, an entry that was to build one of the greatest copper companies 
in the world. 

Douglas himself was placed in charge of exploration on the 
Atlanta claim. An anomaly in this rough, primitive camp, he was 
well educated, cultured, and sensitive to the needs of others. 
Though ofteri monetarily poor, he was a man of exceptional integ
rity . When asked about his fee for examining the Atlanta and given 
the choice of cash or a share of the mine, he reflected, "the cash 
was greatly needed, but I told them that as I had advised them to 
take more than an average risk, I would share it with them. And on 
that sudden impulse and hasty decision depended my whole subse-
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quent career-successful beyond anything I had ever dreamed of, " 
(Langton, 1 940). 

For over 2 years Douglas searched and explored, sinking pros
pect holes on small bunches of ore wherever they could be found: 
two years of vexation and disappointment. Having spent S80,000 in 
these effects, James and Dodge were thoroughly disheartened-not 
a single car of ore had been produced. 

It was now the spring of 
1884, the neighboring Copper 
Queen ore body had suddenly 
Pinched out and only 90 days of 
ore remained. All effortS at the /i-:' 
Copper Queen to find an exten- i.. .. --f. .. sion of the ore failed. Douglas • .  

still could not believe that only 
one orebody was here- surely 
others were nearby. So it was 
that James and Dodge, with 
much misgiving, committed a 
fmal $15 ,000 for a 400-foot 
shaft on James Douglas's faith . 
Douglas reflected, " John Prout 
and I selected the site where the 
shaft was to be sunk.  But long 
before it reached the 400-foot 
level, the gloom which hung 
over both companies had been 
dissipated, for at 210 feet from 
the surface the shaft penetrated 
a very rich ore body , which was 
almost simultaneously entered 
by the level being driven east 
from the foot of the Copper 
Queen incline. The Atlanta 
shaft was sunk for 200 feet 
through ore," (Douglas, 1909).  

After some months of negoti
ations, the terms of amalgama
tion were arrived at and, in 
1 885, the Copper Queen Con
solidated Mining Company was 

In hopes o f  getting the mine payroll, five masked men robbed the 
Goldwater and Castaneda store, where it was to be deposited upon 
arrival .  While three men went into the store, the others remained 
outside guarding the street. Johnny Tappiner, a splendid young 
man, stepped unawares from the Bon Ton Saloon and was shot. 
Coming out of Joe May's saloon at the same time, a man named 
Howard was shot. Tom Smith, a deputy, immediately commanded 

that the shooting stop. He was 
shot twice and killed. Mrs. 
Annie Roberts, an expectant 
mother, was killed when the 
outlaws fired through the open 
doors of her restaurant. Run
ning out of the Azurite Saloon, 
J. A. Nally was shot and so 
seriously wounded that he died 

" within a few days (Duncan, 
1 9 1 1) .  

For all their violent actions, 
very little reward was to be had; 
the payroll had not yet arrived. 
Taking all they could find, $600 
and a gold watch, they fled to 
the east. The stage with some 
$7000 in payroll money arrived 
less than an hour later. 

A posse was formed and the 
trail of the outlaws found. Just 
outside of Mule Gulch, one 
John Heath, an early volunteer 
to the group, tried to persuade 
Deputy Sheriff Billy Daniels 
that the bandits had turned 
north. Daniels, unconvinced, 
led the posse across the Sulphur 
Springs Valley to the Chiricahua 
Mountains, while Heath and 
another man went north. 

The outlaws had returned to 
a prospector's cabin where just 

Anzona His10ncal Society a few weeks earlier they had 
formed (hereinafter referred to simply as the 
Copper Queen Company). This precluded, for 
the time being at least, the bitter litigation over 
ownership of the apex of the ore that was so 
common in many of the western mining camps. 

Figure 2. George Warren, itinerant planned the crime. Dividing the loot, they then 
prospector who filed many of the separated. Daniels, after a discussion with a 
early claims in the mining district prospector, was told the names of these desper-
that was later named for him .  ados and learned that the m an  who master-

During these years the camp, now called Bisbee after Judge 
DeWitt Bisbee of San Francisco (an investor in the mines and 
father-in-law to Ben Williams), had its problems. The threat of In
dian attack was still very real. Often were the times when the mine 
whistle would sound the warning: Apaches had been sighted! Men 
would grab their rifles while the women and children sought safety 
in the Copper Queen mine (commonly just called "the Queen") 
where supplies of food and water were kept for such emergencies. 

While the town itself was never attacked, many of the nearby 
ranches were. In June of 1885 , Billy Daniels, a deputy sheriff of 
Bisbee, and several other men were ambushed at the mouth of Mule 
Gulch. Daniels was killed but the others escaped (Duncan, 1 9 1 1 ) .  

The often savage acts by the Indians were no match for the 
heinous crimes the early citizens of Bisbee suffered at the hands of 
their own. From its first murder in August 1 880 until the formation 
of a citizens vigilance committee for public safety, the " Forty- five
sixty" in March of 1 89 1 ,  nearly two dozen people were shot down. 
The "Bisbee Massacre" of December 8,  1 883 .  was the most tragic 
of these crimes: 

mined the whole affair had not returned with them, his name
John Heath. Daniels sent word to arrest Heath and continued on in 
pursuit of the others. 

The outrage that followed the crime united many people in the 
effort to capture the remaining five. Within a few weeks, their work 
was finished and all were confmed in the Tombstone jail. One was 
captured in New Mexico; two near Clifton, Arizona; one in Chi
huahua, Mexico; and the last in Sonora, Mexico.  

All five of the outlaws were tried together, found guilty of first 
degree murder, and sentenced to be hung. Heath was tried separ
ately, found guilty of second-degree murder, and sentenced to life 
imprisonment. This so angered the people of Bisbee that a group 
went to Tombstone, removed Heath from the custody of the 
Sheriff, and lynched him from a telegraph pole. To the end, Heath 
swore his innocence. The general acceptance of this action is shown 
by the coroner's jury verdict that: " We the undersigned, a jury of 
inquest, fmd that John Heath came to his death from emphysema 
of the lungs- a  disease common in high altitudes-which might 
have been caused by strangulation, self-inflicted or otherwise," 
(Hankin, undated) . 
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EXECUTIO N OF 
DAHIlL 1!ZLL T, OMgB W. SI.1IPLZ, IJS. HO WARD, 

DJ,NIZr. DD WD 4lJd WILL.I4.M D&LJtf�r, 

AT TH E COURT HOUSE, TOMBSTONE, ARIZONA, 

March. 28. 1 884. at . . I.� . . O'clock p. m .  

Admit Jr[r . .  u . 7Z\ r;1. ....... 2£;;.A?/�:: ... .. ...... ..... . . . . .(-/ . . L(:«/2L:1�/ ... 
NOT TRANSFERABLE SH ERIFF· 

Figure 3. Invitation to a hanging. The men listed 
on the invitation had been convicted of murder 
in the "Bisbee Massacre" and sentenced to 
hang. Their ringleader, however, received a life 
sentence instead. 

Arizona Historical Society 

Figure 5. Dr. James Douglas, called to Bisbee 
by Phelps, Dodge and Company in 1881 to con
sult on the possible purchase of the Atlanta 
claim. Douglas had previously worked at the 
famous Wheatley mine, Phoenixville, Pennsyl
vania. In lieu of a fee, Douglas accepted part in
terest in the Atlanta claim, and subsequently 
became a major influence in the progress of 
mining at Bisbee (from Langton, 1940). 

Figure 4. Incensed by the lack of a death 
sentence for John Heath, ringleader of a group 
the rest of whom were hung for murder, Bisbee 
townspeople formed a lynch mob and hung him 
from a telegraph pole. An inquest foUowiJig his 
death found that his demise "might have been 
caused by strangulation, self-inflicted or other
wise." 

Bisbee Mining and Histonc.al Museum 
Figure 6. Gambling was a favorite pastime in 
the saloon of Downs, Walsh and Whaley in Bis
bee. The man at left is Tony Downs (great-great 
uncle of the author). 
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Another lynching by the citizens of Bisbee had an unusual and 
lasting effect. Hung for the killing of a defenseless man in the Can 
Can Restaurant over the affections of a woman, the body of the 
murderer was still dangling from a tree at the base of Castle Rock 
when a New York director of Phelps, Dodge, and Company carne 
to see the mine. The director was horrified and convinced that such 
barbarism could only be the result of unenlightened minds. After 
returning to New York he sent books and a librarian to Bisbee. 
Thus Bisbee's library was started, in the hope of encouraging a 
more cultured, civilized community. Phelps Dodge continued to 
render this service for 90 years. 
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Figure 7. Bisbee in 1887. The large opening at 

the right is the open cut of the Copper Queen 

mine, where Bisbee residents barricaded 

themselves when Apache Indian raids were 

threatened. 

Figure 8. Brewery Gulch, Bisbee, in 1898. The 

stack of the Copper Queen smelter lays across 

the hillside in the distance. 

By the very early 80's, the ground for a great distance around the 
Queen had been located (claimed). However, besides the Copper 
Queen mine, only the Copper Prince had produced any ore to 
speak of, and even it closed before 1885 because of a depressed 
metal market. 

The price of copper continued to fall and, by 1 886, the metal 
from the Queen was selling for only eight cents a pound, down 
from 20 cents when the mine first opened. There was little profit in 
the 500,000 pounds a month the mine produced. At this same time, 
James and Dodge purchased those interests in the Queen held by 
Martin and Rielly, thereby achieving control of the mine. Not only 
did they have the courage to buy, but also to advance the company 
adequate funds with which to build a new smelter with a capacity of 
1 ,000,000 pounds a month. The hope was that increased produc
tion would enable the Copper Queen Company to make a profit. 
For almost a year the mines were shut down until the new smelter 
became operational. Only some exploration work and de-watering 
were carried on at this time. 

Even the new, more efficient plant was not the total answer. The 
need for cheap transportation was even more pressing. Finished 
copper from the smelter had to be transported out, and 10,000 tons 
of coke and more than a million board feet of timber for the mines 
needed to be brought in each month. 

Late in 1 887, Douglas called upon a Mr. Nickerson, then Presi
dent of the Atchison, Topeka and Santa Fe Railroad, in hopes of 
bringing a railroad to Bisbee. Douglas was treated with supreme in
difference. Only one course remained: the Copper Queen Company 
must build its own railroad. 
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Figure 9. The Copper Queen mine glory hole in 

the early 1880's. 

Before the close of 1 888, the Arizona and Southeastern Railroad 

stretched from Fairbanks, Arizona, to the mouth of the Bisbee 

Canyon, some 40 miles. The cost of freight dropped from $6.00 per 

ton to about $1 .00, a significant savings on the 1 00  tons handled 

each day (Douglas, 1909). A futher dispute with the Santa Fe over 

the remark "that it was not running its railroad for the benefit of 

the Copper Queen" pushed the A. & S.E. to Benson where it tied 

into the Southern Pacific Railroad (Myrick, 1975). 

A legislated change in 1 90 1  moved control of the road from the 

Copper Queen mining company to a holding company, the El Paso 

and Southwestern Railroad. True to its name, the railroad tied into 

El Paso, then to the Rock Island Line at Tucumcari, New Mexico, 

and fmally to Tucson for a full 772-mile route (Myrick, 1975). 

The El Paso and Southwestern Railroad came to a voluntary end 

in 1924 with a favorable merger with the Southern Pacific Railroad. 

The shareholders of the E.P. and S. W. received stocks and securi

ties worth more than $60,000,000 (Myrick, 1975). 

More than economics and transportation troubled Bisbee. With 

the growing population crowding into the narrow canyons came 

sickness and disease, the insidious offspring of poor sanitation. 

From 1 888 to 1 890, hundreds died from typhoid fever. Stricken 

miners lay on canvas cots in Brewery Gulch and along Main Street, 

their uneasy but brave partners fanning them to reduce their fevers 

(Cox, 1938). 
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It was several years before the source of contamination was 

found. One of the shallow wells was the cause of this disaster. For

tunately, one well in upper Brewery Gulch was found to be free of 

contamination. So for more than a dozen years the precious fluid 

was sold house to house, carried on the backs of burros in canvas 

bags, and priced at 5¢ a gallon. Shortly after the turn of the cen

tury, water was pumped to the camp from a fme well field about 9 
miles away at Naco, Arizona. The city, to this day, is served by this 

same system. 

The hills, once covered with oak, juniper and manzanita, were 

stripped to feed the fires of industry and home. With each summer, 

came heavy rains and floods. Gone was the vegetation that once 

held the water in check. The sudden torrential flows of water car

ried everything in its path in the narrow canyon bottoms. Many 

lives were lost before a subway was built to channel the angry 
waters. 

In 1 892, James Douglas and his son Walter went to Europe to in

vestigate the Mankes-Bessemer smelting process. So impressed with 

the principle was he that immediately upon his return he had one 

designed for the Copper Queen Company. By 1 894, after a number 

of modifications, Douglas had perfected a method of smelting 

sulfides that forever changed the way these difficult ores were 

handled. To a large degree, this method is still basically the one by 

which most of the world's copper is smelted. 
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Figure 10. Surface fissures formed by sub
sidence due to the oxidation and later mining of 

copper deposits below, in the Copper Queen 

mine. 

After the change in techniques, copper production doubled in 

two years and by 1899 more than 3,000,000 pounds per month were 

being produced. Unfortunately though, the crowded conditions at 

the smelter site next to the Czar shaft precluded any expansion. 

A new smelter was a must; the flow of ore from the Copper 

Queen mines seemed limitless and quite able to support a new facil

ity. The principal owners of the Copper Queen mine had also 

acquired the mines near Nacozari, some 70 miles south of the Mex

ican border. Therefore, the logical place for a new smelter was 

where it would handle the ore from both mines. A site in the lower 

end of the Sulphur Springs Valley, right on the Mexican border was 

selected. Here was limitless water and space. A townsite was laid 

out to support the new facility and it was appropriately named 

Douglas in honor of the man who had so ably led the Copper 

Queen Company for 20 years. The new works had a capacity of 

10,000,000 pounds per month and cost $2,500,000 to build 

(Douglas, 1 909) .  Late in 1903 it was blown in, and the old Bisbee 

facility was completely scrapped. 

While Dr. Douglas had always been a proponent of an aggressive 

acquisition policy in the district, there was one opportunity that was 

lost, though under peculiar circumstances. The Irish Mag claim, 

named for a woman of the red-light district in upper Brewery 

Gulch, lay far to the east of any known ore and was generally con

sidered to be of little value. A group of eight other claims and the 

Irish Mag were owned by a miner named Daly. Evidently of un

sound mind, he had threatened the life of Ben Williams and told 

Douglas that he had been hired by a group of conspirators to kill 

him. Shortly afterwards, Daly offered his claims to Douglas for 

$ 10,000, a proposal which Douglas was anxious to accept. 

Williams, however, thought it would look like they had succumbed 
to blackmail and threatened to resign if the purchase was made; so 

it was declined. 

Soon afterwards, in April of 1 890, Daly shot and killed W. W. 

Lowther, a deputy sheriff who was trying to arrest him for assault. 

The last seen of Daly was when he fled up the side of Sacramento 

Hill (Douglas, 19 13). 

As Daly was a fugitive, there was little chance that he would 

return to claim his property, so a host of claimants suddenly ap

peared including a "wife" and "son." Daly's common-law Mex

ican wife, Angela Diaz, had advanced him money to do assessment 

work; for this reason title was vested by the Supreme Court of the 

United States to her in 1899. During the long legal battle, she had 

Figure 11. Ore tew of Jimmy Carr, returning 
to Bisbee with a load of coke. Early 1880's. 
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Figure 12. Drilling holes underground around 
1905. Note candleholders. 

Bisbee Mining and Htstonc.al Museum 
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sold her interest to Martin Costello, a Tombstone saloon keeper, 
for $1 ,800 (Cox, 1938). After the favorable decision, Costello sold 
the property for $500,000 to the Lake Superior and Western 
Development Company. 

Long before the legal battle was over for the " Mag's" owner
ship, the potential value of Daly's claims became well known. 
Development on the 800 level of the Spray shaft had found fme 
orebodies near the Irish Mag sideline. Captain Jim Hoatson came 
to the district looking for a good property to purchase on behalf of 
the Lake Superior and Western Development Company. Nothing 
looked as good to him as the barren, hard limestone knob called 
"Mag Hill." 

In the Calumet, Michigan, area, everyone knew Cap'n Jim and 
respected his knowledge, so before long he had the money to buy 
the claim and sink the needed shaft. But for all his knowledge, 
Hoatson failed to realize just how deep the ores really were, and 
that it would cost much more to mine the Arizona limestones than 
it did the rocks in Calumet. On the ragged edge of bankruptcy, 
Cap'n Jim went back for more money, money to sink just a little 
deeper, where the ores must surely lie. So it was, on the faith of an 
uneducated miner, that some of the great names in the steel and 
iron business invested many thousands more. Their confidence in 
Jim was rewarded. After fmding small bunches of ore on the 850 
and 950 levels and building a modest smelter, a fabulous orebody 
was cut on the 1050 level in 1902 by the Northeast drift (c. & A., 
1916) .  Before the story of the Irish Mag was fmished, nearly 
5 10,000,000 in dividends were paid from the 15 acres that made up 
[he claim. 

The Calumet and Arizona Mining Company absorbed the Lake 
Superior and Western Mining Company and set about to develop 
its vast holdings of favorable ground. It could all have been for 
naught save for the wisdom and absolute honesty of James Douglas 
and the partners of Phelps, Dodge and Company. 

The law of the apex had been fmoly established in the west by the 
famous Eureka and Richmond ruling. This law, simply put, means 
that whoever owns the apex of a continuous vein, lode, or forma
tion, has the right to claim ownership of all ores on its dip, even if 
the vein passes under other claims at depth. There is little doubt 
that the Copper Queen Company could have claimed for its own all 
of the ore found by C. & A. and been upheld in court. This would, 
of course, have been allowed only after bitter litigation at enormous 
expense. But Douglas said, "We must decide which industry is to 
prosper here-that of mining or that of lawyers" (Langton, 1 940). 

So the common boundary law was mutually agreed upon and 
Bisbee was spared the grief and hatred that so scarred many other 
districts. Along with the agreement, free access to each other's 
mines was granted so that the discoveries of one could help the 
other. Thus began the cooperation between companies and their 
respective engineers which was heretofore, unknown. Those in the 
profession today are still reaping the benefits of the shared tech
nical progress that this spirit has brought to the industry. Perhaps 
this is the greatest contribution Dr. James Douglas made. 

Once the future of the Calumet and Arizona Company had been 
assured by the riches that flowed from its mines, Tom Cole, its 
president, set out to buy all the ground he possibly could. Douglas, 
not to be outdone, paid a fortune for property he could have had 
for a trifle just a few years earlier. In the ensuing scramble, abso
lutely undeveloped ground went for as much as $40,000 an acre. 
Stakes were high in this copper game; even after purchase, hun
dreds of thousands of dollars had to be spent sinking a shaft of up 
to 2000 feet before the value (or lack of) could be determined. 

With no more land to buy, the mining companies set about 
building the fortunes of their investors. They also spent large 
amounts building the community and developing safer working 
places until the camp had no parallel. 
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To this point, Bisbee had been singularly free of labor troubles, 
due principally to the efforts of the mining companies to provide a 
safe work environment, a pleasant community to live in, and wages 
comparable to what miners elsewhere were receiving. But in early 
1917,  just 2 Vl months after America's entry into World War I, a 
group known as the " Industrial Workers of the World" called a 
strike in Bisbee without a vote of the miners. Under threat and in
timidation, by the third day about 80 percent of the 4,500 men 
employed underground were staying off the job (Loyalty League of 
America, 1917). However, members of the mechanical trades never 
gave any support to the agitators from the I.W.W. , and within a 
few weeks half of the men were back at work underground. But the 
" Wobblies, "  as they were called, persisted in their efforts to stop 
the mines with increased amounts of harrassment. At this same 
time, most of the other mines in Arizona and Butte, Montana, had 
also been closed by this group. 

With the vital war requirements of the red metal threatened by 
the effects of the strikes, it was obvious that nothing short of 
drastic action would end the work stoppage. Convinced that a 
strike in a time of unprecedented national crisis could only be 
directed and supported by people of treasonable inclinations, a 
deportation plan was conceived. Secretly, 2,000 men from every 
profession in the camp gathered before dawn on July 12,  1917,  to 
begin what they truly saw as their patriotic duty. At the same time, 
the telephone exchange and Western Union were occupied by inter
ests favorable to the " Loyalty League," as the group called itself. 
The morning edition of the Bisbee Daily Reivew delivered to all 
homes in the pre-dawn hours, warned that women and children 
should stay off the street that day. 

From house to house, combing every street and alley, the armed 
and deputized forces of the "Loyalty League of America" swept 
the whole camp. Every known striker, agitator, or sympathizer was 
removed and marched to the Warren Ball Park. Here a court ques
tioned each man: "Are you working? Do you want to work? Who 
can vouch for you?" A great many answered the questions appro
priately and were released. However, 1 1 86 men were detained, 
loaded into cattle cars, and taken to a siding near Columbus, New 
Mexico. They were left with the warning that, should any return to 
Bisbee, they would most certainly be killed. The strikers were then 
abandoned by their guards. 

For almost a month, the "Loyalty League" controlled the town 
until it was completely purged of the anarchistic "Wobblies. " 
There was then and is now little doubt that what was done was for 
the best: a truly patriotic act. A subsequent investigation ordered 
by President Woodrow Wilson and conducted by Felix Frankfurter 
found no federal offense, while the Supreme Court of the United 
States determined that the participants had acted to enforce "the 
law of necessity. "  

During the post-W W I  years, Bisbee continued t o  hold its posi
tion as the greatest of copper camps. This was helped by the devel
opment of the Sacramento pit. One of the earliest open pits in the 
world, it produced for most of the 1 920's. 

The great depression found the two main companies in markedly 
different positions. The Copper Queen Company, now known as 
Phelps Dodge Corporation, after mining for some 45 years, had 
nearly depleted its reserves and had less than one year's-worth of 
ore left. However, because of its high standard of operating effi
ciency it was in a very good cash position. On the other hand, the 
Calumet and Arizona Company had incredible reserves; the Camp
bell orebody was just being delineated. But because of a too-liberal 
dividend policy, insufficient funds were available to carry them 
through this difficult time. 

A merger between the two great companies was effected in 193 1 ,  
with Phelps Dodge Corporation the survivor. Even though copper 
hit price levels as low as those of the late 1 880's, the richness of the 

267 



Figure 13. Square-set timbering in the southwest 

stope of the Copper Queen mine. 

sulfide bodies in the Junction and Campbell mines kept the camp 

alive. 

By the late 1900's, production was again up to pre-Depression 

levels. Lessees who had played a significant role in production since 

1912 were producing as never before. Several years after the 

merger, Phelps Dodge leased much of the remaining tonnage in the 

mines that they themselves had operated for so long. Areas in the 

Southwest, Czar, Holbrook, and other mines were being exploited 

by low-overhead lease operations, often at a very handsome profit. 

When World War II's need for copper arose, Bisbee was pre

pared. Though the mines were already operating at near capacity, 

contracts were entered into with the government on the "Metals 

Reserve Account" to augment production by mining lower grade 

ores. Manpower shortages were partially alleviated when several 

hundred soldiers with mining experience were assigned to work in 

Bisbee. 

With the end of the War, came a sharp drop in copper demand. 

Lead and zinc ores had often been exploited during the life of the 

district, but now they became the life's blood of the camp. Whil,e 

important amounts of copper were recovered (some 123,500,000 

pounds from 1 945 through 1 950), it was the rich lead-zinc ore

bodies in the Junction, Campbell, and the newly-acquired Denn 

that made the profit. During this time, 1 , 1 52,000 tons of mixed ores 

were mined yielding 105,400,000 pounds of lead and 235,000,000 

pounds of zinc (Mills, 1958). 

The last significant mining development in the district was the 

Lavender pit. Stripping started in April of 1 95 1 ,  but it was not until 

July, 1954, that any ore was shipped to the concentrator. The pit, 

which was closed in December of 1974, is still a source of copper. 

Water is continually sprayed into the pit and collected in the nearby 

Junction shaft for use in a leach operation, a process that will con

tinue to provide copper for many years. 

Soon after production from the Lavender pit ended, all opera

tions stopped. The end to this truly great mining camp came in 

mid-1 975 when the underground workings were closed. After near

ly a century of providing mankind with one of its most essential 

elements, Bisbee fell, an early victim to problems never before en

countered by the industry. The regulatory zeal that swept the coun

try adding cost after cost, killed her. And too, the flow of cheap 

copper from half a dozen other countries was also responsible. 

But what of Bisbee's future? Hundreds of millions of pounds of 

copper are still in the ground, as are lesser amounts of lead, zinc, 

and other metals. Whether they will be mined is doubtful, at least 

under today's conditions. However, leaching has long been an im

portant aspect of the Bisbee operation. Now this clean, efficient, 

but painfully slow hydrometallurgical process is still recovering im

portant amounts of copper from the Lavender pit, the dumps, and 

the underground mines. How long this will continue to be 

economic is anyone's guess, but perhaps it will last for many years. 

Bisbee today remains the quiet picture of a small town, lost in 

time. Those colorful memories of days gone by hover among the 

winding streets. Lingering shadows of past mines creep up the steep 

hillsides, and nature carefully disguises her secrets of what might 

remain. 

With Bisbee's new approach, catering to tourism and retirees, its 

survival seems assured, but only after near Herculean efforts by 

many of the residents. The most impressive fruit of their labor and 

cooperation is the "Queen Mine Tour." Winding through these 

tunnels and stopes, one quickly becomes part of the exhilarating en

vironment the early miners once experienced. So it seems that 

Bisbee remains determined to continue activity in the subterranean 

world of Queen Hill, where more than a century ago the legend 

began. 

Mining Methods 

The ores and their host rocks in the Warren mining district were 

remarkably variable in character. To a large degree, this was a func

tion of supergene action; rocks which had undergone more oxida

tion were softer. In some areas, notably those near the Czar and 

Holbrook mines, the rocks were so soft and plastic that they defied 

all attempts to mine them underground. 

For the softest ores that could be mined, a technique developed 

in England called "top slicing" was used (Hodgson 19 14). Starting 

at the top of the ore, a horizontal slice was mined and heavily tim

bered. Once all the ore was recovered from this slice, the timber 

would be blasted, causing the area to cave in. Then a second slice 

below the tangled mat of timber would be taken, and the new 

timber blasted again. The resulting timber mat was usually strong 

enough to support the increasing weight as mining progressed 

downward. One distinct disadvantage of this method is that the 

country above is badly broken. So it must first be ascertained that 

no ore is above such a stope. 

The vast majority of mining was done using what is known as the 

"square set" method. It was continually used from 1 8 8 1  until the 

mines closed in 1975. This name was derived from the configura

tion of the timber. As each 6 x 6 x 8-foot block was mined, a recti

linear set of timber was installed to support the opening. After a 

predetermined number of sets had been mined, the stope would be 

gobbed (backfilled with waste rock) for additional support. 

Many of the primary sulfide ore bodies were very competent, and 

could be mined with considerably less timber, perhaps even none. 

Cut and fill mining was important in the extraction of such ores 

from 1916 (Wilson, 1 9 1 6) through mid-1975. Here, the usual ap

proach was to start at the bottom of the ore and remove as much as 
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conditions would allow, then gob the hole and start over on top of 

the fill. 
Shrinkage mining was only of limited value in Bisbee because of 

the generally irregular shape of the ore bodies. But when used a 

considerable savings in labor and timber was experienced. With this 
method, the ore would be broken, but only part of it removed, so 

that the remaining material would serve as a floor for mining. Once 
all the ore had been blasted, the stope would be emptied and usual

ly gobbed. 
Block-caving is an approach whereby a large block of ground is 

developed with numerous raises and closely spaced parallel drifts. 
Then, using large amounts of explosives, the entire block is shat
tered. The many raises funnel the broken ore down from the block. 
This technique is successful only under a limited set of circum
stances; most imponant are homogeneity of both the rock and ore 

grade. The porphyry of Sacramento Hill met these criteria and was 
mined by this method with limited success. 

Mining Equipment 
A full cycle in mining consists of drilling, blasting, mucking, 

timbering, and (in drifts) advancing track and pipelines. The evolu

tion of the equipment used to perform these steps is in itself an in

teresting story. 
Drilling blastholes in the workings was originally done by hand

steel. This involved using chisel-bit steel bars of varying lengths, 

starting with the shonest, and a hammer. A one-man set-up in
volved using a single jack (4-pound hammer) and drilling a shon 
hole. Most drilling, however, involved two men and a double jack 

(8-pound hammer), usually drilling a 6-foot hole. 
Handsteel drilling was a very popular competition in all of the 

western mining camps. Intercamp competition soon developed, 
with granite from Gunnison, Colorado, as the standard medium. 

On the 4th of July, 1903, the world's record of 38% inches in 12 
minutes was set in Bisbee by a two-man team from the Copper 
Queen Company (Cox, 1938). 
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Figure 14. Construction of a semi-sbrinkage 
stop (Lavender, 1930). 

Figure 15. Timbering scbeme used in tbe Camp. 
beU mine. Tbe square sets are tigbtened witb 
wedges. (Lavender, 1930). 
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Figure 16. Three men double-jacking. The 

center man holds and turns the drill steel while 

the other two strike it with 8-pound hammers. 

The fIrst pneumatic drills were introduced in 1 905 .  While cum

bersome by today's standards, they completely replaced handsteel 

by 1908. 

Blasting in the underground changed very little for many years. 

Dynamite and fIre fuses were used until the mid- 1 960's when a 

pneumatically loaded ammonium nitrate and fuel oil mixture carne 

into use. 
Mucking, or the moving of broken rock, was done totally by 

hand before 1933. The ore was manually shoveled into half-ton 

mine cars. In stopes these were trammed (pushed) by hand to a cen
tral raise and dumped for transfer to haulage cars on the level 
below. In small or irregular stopes wheelbarrows were in common 

use. 

These time and labor intensive techniques were replaced by slush
ers. A slusher is a two-drum (or more) winch arrangement that pulls 

a bucket-like rake back and forth over the muck pile, carrying small 
amounts to wherever needed, usually a raise. A few years before 

closing, several small, rubber-tired, front-end loaders were used in 

some of the larger stopes. 

The transition from hand to mechanical mucking in the tunnels -

and drifts occurred in 1 934 (Mills, 1958). Pneumatic loaders were 

introduced that traveled on rails and would literally throw the rock 

into a coupled mine-car. 

Prior to 1 907, all movement of the mine-cars, both loaded and 
empty, was by hand; then mules were brought into the mines 

(Mills, 1958). While a man could only tram a single car, a mule 

could pull fIve. Often treated like pets, these animals were well 

cared for. Each level had a "mule barn" in a dry, well-ventilated 

area. 

Electric trolley haulage was introduced in 1908; however, it was 

not until 1 930 that the mules were totally displaced. From then on 

trolley and storage battery locomotives (or motors, as they were 

called) moved all rock and supplies. 

Electric lights were put in all of the main haulage drifts in 1907, 

but personnel lighting was by candle as it had been for 30 years. 
The holders for these candles were commonly works of art in them

selves. Consisting of a spike, a hook, a handle, and a candle

holding loop, they were usually forged from a single piece of steel. 

The thumb-tab for loosening the grip of the candle-loop came in 

various designs; birds and animals were common motifs, but the 

Figure 17. Mules such as this one in the Czar 
mine, 1908, pulled ore cars at Bisbee for many 

years. 
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Figure 18. Miners' candlebolders used at Bisbee. 

Tbe small one was found in tbe attic of a mining 
family in Bisbee; old-timers questioned about it 
confinned tbat sucb small bolders were used, 

eitber stuck in a notcb i.l tbe cap or into a 

timber (Melvin Elkins coUection). Tbe Varney
style cand1ebolder (center) was made for tbe 

Copper Queen Consolidated Mining Company 

by a local blacksmitb, and bears tbe initials 
"C.Q.C.M.CO." (R. Graeme coUection). Tbe 

upper bolder is inscribed "L.M. BARBAROS. 

BISBEE. ARIZ. 1905." and was probably a 
presentation item to bonor a miner (Ricbard 

Hauck coUection). Tbe bolder witb tbe trian

gular tbumb-tab (bottom) is marked "D.E. 
DAVES," wbo was a Cornisb "cousin jack" 

miner in Bisbee (WendeU Wilson collection). 

Figure 19. A mint-condition example of tbe 

famous Copper Queen C1lI'bide lamp. Wben tbe 

Justrite Manufacturing Company in Chicago 

received an order for several bundred lamps in 

1912, tbey removed tbe usual name "Little 

Giant" from tbeir cast aluminum lamp and 

replaced it witb "Copper Queen" for tbe Cop
per Queen Consolidated Mining Company. 
(Nancy Van Scriver collection.) 
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Bisbee Mining and Histonc.al Museum 
Figure 20. This electric trolley was introduced at 

tbe Holbrook mine in 1909; it is now on display 

in front of tbe IBisbee Mining and Historical 
Museum. 

most popular was a well-shaped woman's leg, complete with 

bloomers and shoe. 

The use of candles began to fade in 1 9 1 1  when carbide lamps ap

peared. Late in 1912, the Copper Queen Company ordered several 

hundred large, cast aluminum lamps from the Justrite Manufactur

ing Company, each of which had " Copper Queen" embossed on its 

side. These make interesting collectors' items today. However, it 

was not until 1916 that the transition to carbides was complete. 

Miners were responsible for purchasing their own lamps and 

seemed to prefer brass to the cast aluminum type. Two styles of 

brass lights were in general use: a small cap lamp that would last 2 

hours before recharge, and the larger stope lamp that was made to 

hang from timber on the wall. The latter would usually bum for 

about 4 hours before refilling was necessary. 

Electric cap lamps were flrst introduced in Bisbee at the Junction 

and Campbell divisions in 1938 (Mills, 1958) . Here again, it took a 

number of years for one lighting method to replace another. While 

these lamps were provided by the company, it was not until late in 

1944 that all of the miners were using the Edison lamps. 

Mines 
During the years that Bisbee sent forth its impressive flow of fme 

minerals, more than 30 separate mines were involved. A great many 

specimens are improperly labeled as far as actual locality is con

cerned. Undoubtedly, the majority of those labeled " Copper 

Queen mine" or "Calumet and Arizona mine" are actually from 
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some lesser known mine. 

This problem developed because all of the mines operated by the 

Copper Queen Consolidated Mining Company, as well as its suc

cessor Phelps Dodge and Company and Phelps Dodge Corpora

tion, have continually been referred to as the Copper Queen mines. 

By the same token, all of those developed by the Calumet and 

Arizona Mining Company have been called by the name of the con

trolling company. 

In an effort to help collectors who wish to be more speciflc in 

their labeling and to know the general time-frame during which 

specimens were recovered, the following summary of mines is of

fered. The characteristics shown by various minerals from many of 

these mines are described further on, in the section on minerals. 

Together these sections may assist collectors in attributing more 

speciflc locality details to their Bisbee specimens, and will provide 

background for those lucky collectors whose specimens already 

have detailed but unfamiliar notations on the labels. 

Atlanta sbaft, Atlanta claim, 400 feet in depth, sinking started in 

1 884. It was this mine that sent Phelps Dodge on its way to becom

ing a major force in domestic copper. The Atlanta orebody was cut 

from just below the 200 level to the 400 level. Because it was in ore 

and a small shaft, it was abandoned in 1 886 and replaced by the 

more effIcient Czar. In 1 9 1 7 ,  dumps from the Southwest, 5th level, 

covered the Atlanta shaft. 

Baxter tunnel, Baxter claim, started in 1 889. Driven by the Cop

per Queen Company into Queen Hill from the east side to the pros

pect above the Southwest orebody. Unstable ground and only 

modest amounts of ore forced abandonment about 1 900. Lessees 
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Figure 21. Major mines in the Warren district. 

removed a small amount of highgrade ore in the mid- 1930's. 

Boras shaft, Boras claim, 1034 feet in depth, sinking started in 

1917. Developed by the Copper Queen Company for lessees, sub

stantial reserves of carbonate ores were opened up on the 400 and 

600 levels in 1919.  Operations continued until 1926 when it was 

closed. A small amount of mining was done by lessees from 1938 

until 1944, most of this below the 800 level. 

In the early 1950's, it was reconditioned for an emergency escape 

way and ventilation shaft for the Cole shaft. It served in this capac

ity until the cessation of operations. 

Briggs shaft, Hard Cash claim, 1 630 feet in depth, sinking started 

in 1902. Named for Charles Briggs, a banker in Calumet, 

Michigan, and president of the Lake Superior and Western 

Development Company, part of the Calumet and Arizona. No ores 

were shipped from here until 1910 because of water problems. Dur

ing 1908 and 1909 work was suspended until a drainage drift from 

the Junction was completed (C and A, 1 9 16). Mostly supergene 

ores were mined with a few primary sulfides. Operations were 

suspended in 1922 until 1935 when it was leased. This lasted until 

rnid-1944 when it was permanently closed. The shaft was filled and 

the dumps leveled in 1949 to make room for a company housing 

development. 

Campbell shaft, Regular claim, 3332 feet in depth, sinking 

started in 1927. Developed by the Calumet and Arizona Mining 

Company, it was named for Gordon R. Campbell, an early investor 

in the company. The original purpose of this shaft was to serve as a 

ventilation opening in the mining of the ores, east of the Junction 

shaft. This all changed when in 1929 the magnificent Campbell ore

body was discovered; it was the largest mass of ore ever found in 

the district, containing well over a million tons. Stretching from 

above the 1600 level to below the 2200 level, this orebody helped 

make the Campbell the most productive mine in the district. Also, 

this is the only mine that operated without interruption. The deep

est mine in Bisbee, it produced vast amounts of lead and zinc, in 

addition to copper. 

Cole shaft, Triangle and John P. Jr. claims, 1 563 feet in depth, 

sinking started in 1902. The Lake Superior and Pittsburg Develop

ment Company, an arm of the Calumet and Arizona Company, 

sank this shaft. Named in honor of Thomas F. Cole, a heavy in

vestor in the mines of the district. At the time he was manager of 

the Oliver Mining Company, a subsidiary of United States Steel. 

A truly great mine, its first ores were shipped in 1905 and the last 

in 1975. During this period, it was closed from 1 929 until 1934 and 

again from 1944 through 1947. Operations were resumed at full 
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Figure 22_ Vertical sections through the Copper 

Queen mine (from Douglas, 1899). The famous 
open cut or glory hole shown in the upper dia
gram is still in existence, though partially iilled 

in. Note the limestone cavern overlying ore in 

the lower diagram. 

scale in 1953. Ores from the Oliver, Powell and White-tailed Deer 

areas were tapped from the Cole. 

Copper Prince mine, Copper Prince claim. A contemporary of 

the Copper Queen mine, mining began there in 1882 and lasted 

through early 1884. Both a shallow shaft and a tunnel were used to 

exploit the near-surface ores mined by the Arizona Prince Copper 

Company. This property was acquired by the Copper Queen Com

pany in 1885 to preclude trespass litigation against the Prince for 

their mining excusions onto Copper Queen Company ground. The 

portal to the tunnel is visible today just above the post office, while 

several stopes have been cut by the highway that bypasses Bisbee. 

Copper Queen mine, Copper Queen claim, 400 feet on inclined 

depth, sinking started 188 1 .  The original work was done through 

an open cut and two very shallow vertical shafts in 1880 by the 

Copper Queen Mining Company. These were replaced by the 

45-degree inclined shaft, cut some 200 feet to the east of the original 

discovery site. Mining through the Copper Queen ceased in 1888 

when workings from the Czar reached the Atlanta and John Smith 

orebodies. It was re-opened in 1913 for exploration and a little min

ing and closed again that same year (Mills, 1958). A flre destroyed 

the upper 1 50 feet of the shaft in 1958. Today the Queen Mine Tour 

affords a good view of the lower portions of the shaft. 

3 Goddard and Czar Level 

4. Goddard and Cur Level 

-'<.5==;::;:;;;;>""'" _______ _ .. _. ___ -.,u- 5 Goda"rd Level 

Cuprite shaft, Brother Jonathan claim, 9 1 1  feet in depth, sinking 

started about 1 905.  Designed to replace the older Uncle Sam shaft, 

the Cuprite shaft was sunk by the Copper Queen Company. Only 

modest amounts of ore were removed from here, with most of it 

hauled to the Czar for hoisting. Closed in 1929, it was turned over 

to lessees in 1934 and was mined sporadically until 1 942. From then 

until mid-I 944, low grade ores were exploited for the "metal 

reserves contract" using furloughed soldiers (Mills, 1956). The 

shaft was filled in 1968 and covered with dumps from the Lavender 

pit. 

Czar shaft, General claim, 440 feet in depth, sinking started in 

1885.  This shaft was the flrst sunk by the Copper Queen Company. 

During its nearly 60 years of production, this shallow mine yielded 

more fme mineral specimens than any other in the camp. Little 

other than carbonate ores were mined from here and its proximity 

to the Dividend fault zone as well as the stock afforded it a unique 

geologic environment. 

Operated by Phelps Dodge until 193 1 ,  it was then leased. In 

1942, as at several other shafts, the company resumed operations to 
support the war effort. The fmal closing of this very wet, cold mine 

was in 1944. 

In an effort to stop trespassing, a concrete cap was poured over 

the shaft in 1961 .  This also stopped the flow of air needed to 

preserve the shaft timbers from decomposition. As a result, in 1973 

the head-frame collapsed and the shaft was filled. The site of this 

mine is 250 feet east of the main building of the Queen Mine Tour. 
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Figure 23. Sacramento HilI, Bisbee, as it ap
peared in 1904. Today virtually the entire hill 
has been removed and the site taken over by the 

Lavender and Sacramento open pits, as sbown 

in Figure 26. The Holbrook shaft buildings are 
in the foreground. 

Dallas sbaft, Des Moines claim, 2032 feet in depth, sinking 
started in 191 1 .  Production from 1 9 1 3  until 1916 was significant, 
but only modest amounts were mined from 1920 through 1929; it 
served as the main hoisting shaft for the Gardner and Lowell ores 
while the Sacramento pit was in operation. The shaft was recondi
tioned in the late 1940's and re-opened in 1950. The Dallas become 
an important producer and remained in use until all operations 
ceased in 197 5. 

Denn shaft, Robert E.  Lee claim, 3 1 57 feet in depth, sinking 
began in 1907. The Denn and Arizona Copper Company, later part 
of Shattuck Denn Company, was the developer of this mine. It was 
named for Maurice Denn who, along with Lem Shattuck and 
Joseph Muheim, owned the 1 3  claims developed by this working. 

Sunk along the Dividend fault, water was a problem from the 
start. By 1909 a fine series of oxide ores was found extending from 
just below the 1000 level to the 1 800 level, parallel to the Mexican 
Canyon fault. Production was continuous until 1920, when large 
amounts of water were hit by development headings on the 1 800 
level and the mine was flooded (Bronson and Wilcox, 1 930). 

Because of depressed metal prices, no attempt was made to de
water the mine until the merger with Shattuck and Arizona in May, 
1925 (Mills, 1956). From then, production was continuous to 1 944, 

including large tonnages of zinc-lead silver ores. Phelps Dodge pur
chased the property in March 1 947 and mined some 95,000 tons 
(Mills, 1 956). Later, the shaft was deepened and used to serve the 
development of the 3 1 00  level. 

Arizona Historical Society 

Gardner shaft, Gardner claim, 1457 feet deep, sinking started in 
1 890. Purchased by the Copper Queen Company with some reser
vation in 1890 (Douglas, 1909). Early development work soon dis
pelled anv concerns when it was found that the limestones and the 
associated halo of ore extended farther to the east than anyone had 
thought. Also, it was here that the frrst important primary lead-zinc 
ores were found. Mining was continuous until the merger with the 
Calumet and Arizona Company in 193 1 .  Reopened by lessees in 
1935, mining continued on a reduced scale until its fmal closure in 
1944. The shaft site was assimilated by an expansion of the 
Lavender pit in 1968. 

Goddard shaft, Qoddard claim, 5 1 0  feet in depth, sinking started 
in 1 887. Only a modest producer during its short life, it was named 
for John Goddard of New York who was the owner. The property 
was acquired in 1 888 by the families who controlled Phelps Dodge 
and was transferred to the Copper Queen Company in 1892. In 
1 900, when workings from the nearby Holbrook reached the ores 
developed by the Goddard, it was abandoned. The exact location 
of this shaft is unknown. Because of the poor ground, the shaft 
soon caved, and all surface signs were gone by 1909. 

Hoatson shaft, Del Norte claim, 1 500 feet in depth, sinking 
started in 1905. Captain Jim Hoatson was a man of unusual faith 
and mining expertise. It was on these qualities that the early in
vestors in the Irish Mag put their money. To acknowledge that suc
cess, the Hoatson was so named. Most of the ores mined here were 
rich oxides from the great Hoatson orebody that reached from the 
1200 level to below the 1400. By 1912,  all mined materials were 
taken to the Junction for hoisting, and the Hoatson became just a 
service shaft. The mine was closed in 1922. 

Higgins mine, Webster claim, shaft 300 feet in depth, collared in 
1 902, tunnel started 1904. Originally stated by Thomas Higgins, for 
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whom it is named. Early development work was discouraging and 
the mine was closed in 1906. However, it was leased in 1914 and 
good ore was found in July of that year (Elsing et al. , 1 922). Leas

ing continued until 1916, when mining was taken over by the Hig

gins Development Company, the owners of the property. 

The mine was closed in 1 920, when the reserves were nearly 

depleted, and was sold to Phelps Dodge in 1922 (Mills, 1956). 
Subsequent work by the new owners developed additional ore, and 
mining by the company was carried out until 1927. Leases were 

then given to several individuals who mined it until 1 930. The mine 

again operated under lessees from 1934 to 1944 when it was fmally 

closed. In 1 933 the shaft burned; the remaining hole was filled in 
1962. The tunnel entrance in Uncle Sam Gulch caved in about 1955 

and the Bisbee side was sealed in 1 980 to stop trespassing. 

Holbrook shafts, old Goddard claim, 525 feet in depth, sinking 
started in 1 889, new Baxter claim, 645 feet in depth, sinking 

started in 1906. The original shaft was sunk by the Holbrook and 

Cave Development Company, a group owned by the families that 

controlled Phelps Dodge. The properties were transferred to the 
Copper Queen Company in 1 892. A producer of principally oxide 
ores, the Holbrook yielded a great many fine mineral specimens. 

Before sinking was completed the soft, ever-moving ground caused 
problems with the shaft alignment. By early 1906 it had become im

possible to keep open so it was abandoned and a new shaft was 
started some 400 feet to the south. 

The New Holbrook, as it was called, was a much better and 

deeper facility providing access to ores below the 500 level. While it, 
like its predecessor, produced many fme specimens, all of the ores 

were hoisted at the Sacramento, so an obvious chance for confu
sion as to source exists. Both shafts were swallowed by the 

Holbrook extension of the Lavender pit in 1969. 

Irish Mag shaft, Irish Mag claim, 1393 feet in depth, sinking 

started in 1900. The first venture in the district by the Calumet and 
Arizona Mining Company, this was an incredibly rich though 

short-lived mine. The main orebody was hit in 1 902 on the 1050 
level, with some 325 feet of 9-percent copper ore being cut (C and 

A, 1916). Work was then continuous until 1913, when it was turned 
over to lessees. In 1917, the mine was closed and the surface 
facilities removed. The site was covered by dumps from the 

Lavender pit in 1968. 

Junction shaft, Waddel claim, 2727 feet in depth, sinking started 
in 1903. A Calumet and Arizona property, it was one of the most 

productive mines in the district. Early in its life, many oxide-zone 
minerals were mined here, including some very fme specimens. 
Later only sulfides were produced including substantial amounts of 
zinc and lead. The Junction was an extremely efficient mine with 

five concreted compartments and a very fast hoist. For many years 
it was the central hoisting and pumping facility for the other mines. 

It still serves as the pumping shaft for most of the district with 
pump stations on the 2700 and 2200 levels for normal waters and 

one on the 1 800 level for handling acid waters. Active mining and 
hoisting was stopped in 1958 with the remaining Junction ores 
being mined through the Campbell. The massive headframe for the 
operation still stands on the eastern edge of the Lavender pit. 

Lavender pit. Harrison Lavender began his career with the 
Calumet and Arizona Mining Company as a miner in Bisbee. By 

the time of the merger with Phelps Dodge in 193 1 ,  he was the chief 
engineer. Retained by Phelps Dodge, he eventually became respon
sible for all of their western operations. He was instrumental in the 
development of the porphyry ores that resulted in the pit named in 

his honor following his death. 
Initial stripping began in 1 950, with the first ores milled in 1 954 

(Mills, 1 956). Continually mined until its closure in 1974, 
94,400,000 tons of ore and 28 1 ,600,000 tons of leach material and 

waste were removed for a total of 376,000,000 tons (Phelps Dodge, 
personal communication, 1 975). 

The Holbrook extension to the pit was started in 1 967 and was so 
named because it encompassed the area of the Holbrook mines. 

Many truly fine mineral specimens were found during the mining of 
this segment of the pit. 

Lowell shaft, Galena claim, 1 603 feet in depth, sinking started 

about 1 903 .  The Lowell exploited a group of claims that was pur

chased by the Copper Queen Company from Senator Clark of 
Montana in 1 903 during the race with Calumet and Arizona for 

property. No ores were cut in the first 1 000 feet and those found 
later were almost all sulfide. This mine had the questionable distinc
tion of having the first sulfide mine fire in the district. Such fires 

plagued the Lowell for most of its productive life and a few fires 
continued to smolder for many years after its closure in 193 1 .  From 

1 935 to 1 940, this mine was operated by lessees. No work was done 
after 1 940 in the Lowell itself; however, some ores were mined from 
the Dallas. The site was covered by Lavender pit dumps in 1 969. 

Neptune tunnel, Neptune claim, started in 1 88 1 .  Actually an 

adit, not a tunnel, it was the most important producer for the Nep
tune Mining Company during its short life. The property was sold 
at a Sheriffs sale in 1 886 to interests favorable to the Copper 

Queen Company and title was transferred to the Queen in 1 892. 

Mining was done only during the years 1 8 8 1 - 1 882 and again in 
1 9 1 3 .  The exact location of this mine is uncertain. However, it is 

believed that it was situated on the western flanks of Sacramento 

Hill . 

Nighthawk shaft, Nighthawk claim, 749 feet in depth, sinking 

started about 1 9 1 1 .  This mine was developed by lessees and from 
1923 to 1930 produced significant amounts of mostly oxidized ores. 

A very modest and unsuccessful operation was undertaken in the 
mid-1 930's. The mine's final closure carne in about 1 938. 

Oakland shaft, Oakland claim, 1380 feet in depth, sinking 

started in 1916. Developed by the Calumet and Arizona Mining 
Company to prospect areas east of the Briggs shaft. Even though 
some ore was found, most was exploited through the larger and 
more efficient Briggs or hauled to the Junction for hoisting. The 

Oakland served as a ventilation shaft until 1 947 when it was filled to 

control the exhaust gases from the Campbell fire. 

Oliver shaft, Senator claim, 1477 feet in depth, sinking started 

1 903.  An early development of the Calumet and Arizona Mining 
Company, the mine was named for Henry W .  Oliver, a principal 

investor in the company. Mining was continuous from 1904 to 1922 
when it was closed for several years. Re-opened by lessees, the 

Oliver operated sporadically until 1 940. Many types of ore were 

mined here, using several mining systems (c. and A.,  1916).  In 1965 
the head frame was dismantled and the shaft was filled. Dumps 
from the Lavender pit covered the mine site in 1 969. 

Sacramento pit. One of the earliest open pit copper mines, strip

ping for the Sacramento started in 1917.  Mining was done using 

3 Vz-cubic-yard steam shovels that ran on standard gauge railroad. 
Haulage was all on rail with O-4-OT Porter locomotives pulling 
2O-cubic-yard cars (Ziesmer and Mieyr, 1 923). Ore production 
started in 1 923 and continued through most of 1 929 with some 
9,000,000 tons delivered to the smelter or mill. Waste and leach 

materials totaled 23,000,000 tons, for an overall production of 

32,800,000 tons (Phelps Dodge, 1 938). The resulting pit was just 
over 700 feet in depth. Mining in the Holbrook extension of the 
Lavender pit assimilated the Sacramento pit. 

Sacramento shaft, Stars and Stripes claim, 1 795 feet in depth, 

sinking started in 1904. Sunk on the eastern flank of Sacramento 
Hill, the "Sac" was one of the most important mines developed by 

the Copper Queen Company. For many years, it served as the main 
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Figure 24. A portion of a stope in the Copper 

Queen mine, excavated in the 1880's. 

hoisting facility for all of their operations. While it produced most

ly sulfide ores, important amounts of oxides were also mined. It 

operated from 1904 until the merger with the Calumet and Arizona 

Company in 1 93 1  when operations were suspended. Mining re

sumed in 1935 and lasted through 1944 with low grade ores being 

mined for the wartime "metals reserve account" during the last two 

years (Mills, 1956). The mine was consumed early in the operations 

of the Lavender pit. 

Shattuck shaft, Iron Prince claim, 1 1 39 feet in depth, sinking 

started in 1904. One of the most productive and profitable opera

tions in the district, it was named for Lem Shattuck, the owner of 

the group of claims it exploited. This mine was developed by the 

Shattuck and Arizona Copper Company. Ores from the Shattuck 

were transported to a railroad loading bin near the Holbrook by a 

3300-foot aerial tramway on an I S-degree slope. Principally oxides 

'-'{ere produced including large amounts of lead. Operations by the 

company continued until 1925 when lessees took over. They mined 

it until 1 947 when it was closed . A fire set by children in 1 952 

destroyed the surface plant and burned out the shaft. 

In 1 973 Phelps Dodge purchased the property and erected a 

headframe that had been moved from the Cochise and Calumet 

shaft. A hoist was installed and the shaft opened up to about the 

800 level by the time work was suspended in early 1976. 

Silver Besr shaft, Silver Bear claim, 1 052 feet in depth, sinking 

started in 1 912. Originally intended to prospect the ground south of 

the Spray, this Copper Queen Company project was only moder-

ately successful. Small amounts of oxide ore were developed and 

mined from the 400, 600, 700 and SOO levels. Most of this was near 

the Irish Mag claim. Mining was discontinued in 1 922 and the sur

face facilities removed in 1942. The site was covered by dumps 

from the Lavender pit in 1965. 

Southwest mine, Atlanta claim shaft, 493 feet in depth, sinking 

started in 191 1 .  The Southwest, a Copper Queen Company prop

erty, was used to exploit Queen Hill above the collar of the Czar 

shaft. Three principal adits and two interior shafts, one a replace

ment of the other, serviced this expansive mine. 

The Southwest mine is unique in the district in having its levels 

designated according to elevation above sea-level. The bottom level 

was the Queen tunnel at an elevation of 5300 feet; thus it was called 

the 3rd level. Correspondingly, the Southwest tunnel at the 

5500-foot elevation is the 5th level and so on upwards to the 10th 

level at 6000 feet. All other mines in the district have levels 

numbered according to the depth in feet, measured from the collar 

at the surface downward. 

An incredibly rich mine, it exploited the New Southwest orebody 

which contained nearly a million tons of 100percent copper ore, all 

oxides. The ground was unusually competent, and the resulting 

opening was referred to as "the ballpark. "  

Mining was continuous in the Southwest until 1 9 3 1  and was 

resumed by lessees in 1934 who worked into rnid-1944. Important 

amounts of lead were mined in addition to the copper during all 

phases of its operation. Today, the Queen Mine Tour uses part of 
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Figure 25. Headframe of the Shattuck shaft on 
the Iron Prince claim, opened in 1904. 

the 3rd level as its pathway. The newer of the Southwest shafts is 
visited in the course of the tour. 

Spray shaft, Silver Spray claim, 1060 feet in depth, sinking 
started in about 1 889. Development was started by the Holbrook 
and Cave Mining Company and turned over to the Copper Queen 
Company in 1 892 before any ore had been found. By 1 894, the 
Silver Spray, as it was then known, was a major producer. It was 
the impressive orebodies developed east of the shaft that inspired 
Jim Hoatson, on the advice of John Graham, to purchase the Irish 
Mag and start the C. and A. Company on its way. 

Reserves were depleted in the Spray by 1913 and it was leased 
until 1918 when all of the surface facilities were removed. The shaft 
was bulkheaded at the collar and covered by dumps from the Sacra
mento pit. During the early 1930's, a lessee reclaimed the lower part 
of the shaft from the Holbrook, then raised up through 80 feet of 
loose dump material, an extraordinary feat. A small wooden head
frame served the mine until its final closure in 1 940. The site was 
covered by the Lavender pit dumps in 1 968. 

Sunrise shaft, Golden Gate claim, 734 feet in depth, raising 
started in 1919. A unique facility in many ways, the Sunrise was 
developed by the Copper Queen Company to service the Southwest 
mine. This shaft was a series of connected raises from the Queen 
tunnel or 3rd level to its collar at 6{)00 feet in elevation. 

Because the hillside it surfaced on was so steep, no conventional 
head frame hoist system could be used. So a four-storied structure 
was erected over the opening with the hoist on the top floor situated 
over the shaft. The cage was the only one in the district large 
enough to accommodate a mule. This interesting structure still 
stands on the south facing slopes of Queen Hill. Its periods of 
operation are the same as those of the Southwest mine. 

Uncle Sam shaft, Uncle Sam claim, 932 feet in depth, sinking 
started about 1 893. Originally developed by the Copper Queen 
Company to prospect favorable horizons south of the Holbrook. 
However, nothing of interest was found, principally because of in
sufficient work, and the mine was abandoned in 1 895. 

Encouraged by fmds in the nearby Shattuck, exploration was 
resumed by the company in 1905. Ore was found later that same 
year. Mining continued from-that time through early 1 923 with the 
last few years under lessees. The shaft was reconditioned in 1934 
and lessees resumed mining off and on until 1942 when the tnine 
was abandoned. Its headframe was removed and sent to Tyrone, 

New Mexico (Mills, 1958). The shaft was filled with waste from its 
own dump in 1 966. 

Wade Hampton shaft, Black Hawk claim, about 400 feet in 
depth, sinking started in 1 9 1 3 .  Sunk on a small showing of lead, 
silver and gold, only very minor amounts of which were recovered; 
the mine was abandoned by 1 9 1 5 .  

White-Tailed Deer shaft, White-Tailed Deer claim, 602 feet in 
depth, sinking started in 1 9 1 1 .  A Copper Queen Company mine, it 
was sunk on the strength of encouraging finds in the southern por
tions of the nearby Cole. By 1 9 1 3  it was producing a significant 
amount of ore, principally oxides. Mining by the company con
tinued until late 1920, when it was turned over to lessees who did 
relatively well. In 1941 Phelps Dodge resumed control of the mine 
and brought it into production once more to assist in the war effort. 
The shaft was filled during the summer of 1 964. 

Wolverine shafts, both on the Broken Promise claim, number I 
was 670 feet in depth and number 2 was 700 feet in depth. Sinking 
started on number 1 in 1903 and on number 2 about 1 9 12. The sole 

property of the Wolverine and Arizona Mining Company, it was 
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Figure 26. The Lavender pit (foreground) and 

connected Holbrook extension behind it today 
occupy the site of the former Sacramento Hill 

operated only during times of high metal prices. Most of the ores 
mined were oxides from a southern extension of the Shattuck 
deposits. A lease on the Higgins tunnel was secured from Phelps 

Dodge in the late 1920's and the remaining Wolverine reserves were 
removed through this opening using an interior shaft. Phelps 
Dodge acquired the property in 1 949 for its "nuisance value" 
(Mills, 1956). The number 2 shaft burned in 1974. 

Unsuccessful exploration mines. As in every district a number of 
mines were developed in the never-ending search for new ore. Many 

of these were successful while others were not. Sometimes, though, 
even the latter produced a few fme specimens. For that reason they 
are listed here: 

(and have assimilated most of tbe Sacramento 
pit), as seen in this aerial pboto taken from the 

opposite direction as Figure 23. 

Bisbee Queen shaft 

Bisbee West shaft 
Cochise shaft 

Cochise and Calumet shaft (developed by Phelps Dodge for 

water to be used in the Sacramento concentrator) 
Congdon shaft Ivanhoe shaft 

Contact shaft and adit Kentucky tunnel 
Copper King shaft Lake Superior and Boston shaft 

Galena shaft Lone Star shaft 
Glance shaft Powell shaft 

Hedberg tunnel 
Houghton tunnel 

Saginaw shaft 
Warren shaft 
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Figure 30. Azurite "pinwheel" growth, com

posed of seven individuals offset from each 
other by rotation approximately about the c 

axis. Sketch at left shows a top view. About 3 

inches across, from the Sacramento shaft. Note 
that the interior of the crystals is a malachite 

pseudomorph, overlain by a thin secondary 
growth of azurite. Graeme coUection. 

Figure 31. Azurite crystals on a matrix 4% inches 

tall, from the Sacramento shaft. Arizona

Sonora Desert Museum coUection. 
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Geology 
General Geology 

The geology of the Warren district has, over the years, received 
several very fme treatments. For the most part, the interpretations 
and hypotheses of these workers have stood the test of time. Ran

some's classic professional paper (1904) is still the basis for most of 
the work done in the area. Other important papers that have ex
panded on Ransome's work include Bonillas, Tenney, and 
Feuchere, 1 9 1 6; Trischka, 1 938; and Bryant and Metz, 1 966 .  
Because o f  these fme discussions o f  the district, only a n  overview 
will be presented here. 

The rocks of the district consist of a basement Precambrian 

quartz sericite schist overlain by 5500-6500 feet of generally calcar
eous Paleozoic sediments. These were all intruded during Jurassic 
times and subsequently mineralized. Erosion then removed an 

unknown thickness of the sediments and instrusives, bringing the 
upper mineralized zones in both units near the surface. At this time, 
supergene enrichment occurred along a relatively level plane. 

During lower Cretaceous times, some 5000 feet or so of prin
cipally clastic sediments were deposited on this surface. Later, 

tilting of about 30° to the east and erosion again exposed the west
ern end of the mine�alized area to a supergene environment, result
ing in what exists today. 

Pinal schist 

Rock Units 
Precambrian Rocks 

This Precambrian basement unit is of unknown thickness and 
has been dated at 1 .7 billion years old. Essentially a fme-grained, 
fIssile, quartz-sericite schist, it is probably metamorphosed sedi
ments. Most of the hills north and west of the stock are composed 
of this unit. While locally mineralized, the Pinal schist has never 
been known to host ore. 
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Figure 32. Generalized geologic section (from 

Hogue and Wilson, 1950; after Ransome, 19(4). 

Paleozoic Sediments 

Bolsa quartzite 
Cambrian in age, the oldest member of this unit is a basal con

glomerate grading into arkosic grits and finally into cross bedded 

quartzites. Locally it achieves a thickness of 430 feet. The Bolsa 

may be pyritic in some areas, but has never been an ore-bearing 

horizon. 

Abrigo limestone 
Also Cambrian in age, the Abrigo limestone rests conformably 

on the Bolsa with a total thickness of 770 feet. It is a thin-bedded, 

cherty, impure limestone with some calcarous shales and local man

ganese oxide staining. During the early years of mining, the Abrigo 

was considered to be of limited potential. Only the top 1 00  feet or 

so were explored to any degree. It wasn't until the mid-1950's that 

its true value as a host for ore was realized. From then until the 

cessation of mining it was the mainstay of the underground opera

tion. 

Parting quartzite 

This unit rests atop the Abrigo with no apparent unconformity 

below or above. Only an average of 8 feet thick, its value lies in its 

use as a marker bed. Bonillas et al. (1916) felt it represented the 

Silurian, while Ransome ( 1 904) assigned it to the Abrigo. 

Martin limestone 

While this Devonian unit is only 340 feet thick, it has produced 

more ore than any of the other limestones. It is a dark gray, dolo

mitic, compact, fossiliferous unit of moderately thick beds. 

Escabrosa limestone 
The second most productive horizon in Bisbee, this unit is some 

700 feet thick and is of Mississippian age. Generally light in color 

and thick-bedded, the Escabrosa rests conformably on the Martin 

and is often a cliff-former. The separation between the overlying 

Naco and this horizon is indistinct. Based on fossil evidence, the 

contact is impcrceptable in the field. 

Naco limestone 

Of Pennsylvanian-Permian age, an average of 1 500 feet remains. 

It rests conformably on the Escabrosa and a pre-Cretaceous ero

sional surface forms its top. This limestone is moderately thick

bedded and quite fossiliferous. Only modest amounts of ore have 

been discovered in the Naco. 

Mesozoic Sediments 

Cretaceous sediments, Bisbee group 

These units rest on an uneven erosional surface of schist, Paleo

zoic sediments and granite. They include the Glance, a basal con

glomerate; the Morita sandstone; and nearly pure Mural limestone; 

and the Cintura sandstone-shales for a total thickness of at least 

4900 feet. Because these units are post-ore, they are of little 

relevance and will not be discussed. 

Intrusive Rocks 

Juniper Flat granite 

This unit is most prominent to the north and west of the pro

ductive zone. The rock is a coarse-grained mass, pink to purplish 

gray in color, composed principally of two units: a quartz mon

zonite and a granodiorite. Microcline, or orthoclase and quartz as 

well as a little biotite and plagioclase are the most common constit

uents. Usually fresh and free of alteration, it has been dated at 177 

million years (Creasery and Kistler, 1 962). Economically, only a 

few small but rich pockets of gold have been found in it. These 

were in quartz veins associated with fluorite. 

Sacramento stock 

This intrusive mass is actually composed of two distinct units. 

They are known as the granite porphyry and the younger granite 

porphyry. The older unit is a highly altered quartz porphyry. It was 

intensely silicified and pyritized by early hydrothermal fluids and is 

almost totally devoid of ore minerals. This, perhaps, was a result of 

being effectively sealed during early alteration, rendering penetra

tion by later, ore-bearing fluids impossible. 

The younger granite is described as a quartz-feldspar porphyry. 

It has been moderately altered by both hypogene and supergene 

fluids. This same unit also occurs as numerous dikes in the under

ground mines and was the ore host for both the Sacramento and 

Lavender pits. Both intrusions comprising the Sacramento stock 

are dated at about 1 80 ± 3 m.y. (phelps Dodge, personal com

munication, 1 972). However, Lowell and Guilbert ( 1970) have 

ascribed an earlier date of 1 63 m.y. to these units. 

Breccias 

Breccias are included here because of their wide distribution and 

their important relationships to the ores. Many types of breccias are 

recognized in the district. In decreasing order of respective vol

umes, the terms applied to them are: intrusion, intrusive, silica, 

igneous, fault, and protoclastic. Of these, only the first three are of 

major significance and are all pre-ore. 
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Intrusion breccia 

This is the contact breccia of some of the early workers. Most 

commonly it occurs in the contact zone between the older granite 

porphyry and the sediments. It appears to have been formed by the 

active intrusion of the earlier porphyry. It is composed of angular 

to rounded fragments that represent every pre-Cretaceous unit 

except the intrusives, showing varying degrees of transport. The 

breccias usually grade into undisturbed wall rock along the edges. 

The matrix of this unit consist of a siliceous rock-flour containing 

small fragments of the brecciated units and commonly significant 

sulfides. Sufficient sulfides are commonly present as a replacement 

of the matrix or fragments or both to be of ore grade. This usually 

occurs in the more siliceous parts of these breccias (Bonillas et al., 

1 9 1 6). 

Intrusive breccias 

These breccias are found throughout the district ranging in thick

ness from less than a quarter inch to 500 feet. They are a hetero-

Figure 34. Generalized surface geology sbowing 
a projection of tbe orebodies mined Ilnder

-ground. (After Ransome, 1904; Bonillas et al., 

1916; Triscbka, 1938; and Bryant and Metz, 
1966; supplemented by recent field work.) 

_._.:" Contocta __ f'OIiIti 

E':) �lIea � .,.ccio 

( 
/ 
I ........ \ ." . .", .I e. .\ 

I . . \. 

01 
Q .. 
•• 
en 
e. 
000 .,. ... 
�. 

o 

ltIMalidu 
Send I Grawei 
Morita 'or-.HOI'I 
GIante eor.-�. 
Noco L .... toM 
faco.tOIa LiMntoM 
1*at1i" UIN.tor-
....... l ..... .,... 
"'0 Q,aortd • 
,illal tiler 

I km 

283 



geneous mixture of all pre-Cretaceous units in a matrix of rock 
flour. Amazingly free of alteration, the fragments are angular to 
rounded and have been found up to 100 feet in diameter, fre

quently, hundreds of yards from their closest known source. The 
breccias are usually quite continuous over long distances, and pinch 

and swell, readily changing from dikes to sills. Bryant ( 1968) 
ascribes a fluid intrusion origin and estimates they have a total 

volume o f  800 million cubic feet. 

Silica breccias 
As the name suggests, these are highly siliceous units. Composed 

of angular fragments of completely replaced limestone, they have a 
matrix of cryptocrystalline quartz and specular hematite. Relict 

fossils representing all of the fossiliferous units can, on rare occa
sion, be found. Judging from these, movement of the units appears 

to have occurred downward as well as upward. Indications of 
lateral movement are found in fragment orientations along their 
edges. These units are invariably pipe-like and physical connection 

with porphyry dikes is common (Bonillas et a/., 1916).  Also, they 
appear to have been restricted to the Shattuck, Southwest, and the 
Higgins ore zones. Their importance to ore implacement, because 
of their permeability, cannot be overstated. Trischka (1932) felt 
that over 90 percent of the ore mined in the aforementioned areas 

was in physical contact with the silica breccias. The accompanying 
illustration shows the typical relationship between these breccias 
and the associated oxide ores of both copper and lead. The origin 

and mechanics of these units are still uncertain. Trischka (1928) 
proposed that they are limestone breccias of fault origin that were 
later silicified. They closely fit the solution and replacement brec

cias described by Butler (1913) and Kuhn (1941). As they are 
restricted to the post-Cambrian Paleozoic sediments, the silica may 
well represent a remobilization of their abundant cherts (Keith 
Coke, personal communication, 1973). 

Structural Geology 

The Dividend fault is the most important fault zone in the 
district. It is an ancient structure that has experienced numerous 

periods of activity. A normal fault, it trends northwest with a 
southwesterly dip of from 60° to vertical. Displacement ranges 

from 4900 feet at its eastern most exposure, to in excess of 2000 feet 
near its western end. Underground, this zone is from 39 feet to 
more than 24{) feet thick. It divides the Mule Mountains along their 
major axes from the mouth of Mule Gulch to the beginning of 
Tombstone Canyon, where it terminates against the Quarry fault. 

The Quarry fault is the westernmost and one of a series of north

northeast trending fault zones that are more or less perpendicular 
to, and south of, the Dividend fault. Among these faults are: the 
Quarry, Escacado, Shattuck, Czar, Silver Bear, Mexican Canyon, 
and Campbell. Most terminate at the Dividend zone. Generally 
these faults dip steeply to the west. Some 2% miles to the south and 
sub-parallel to the Dividend zone is the Escabrosa fault zone. It is 
here that most of the north-northeast faults end. A few sinuous 
structures with a generally northwest trend complete this summary 
of the important breaks in the productive zone. The end result of 
all this faulting is a series of blocks bounded by major fault 

structures. 

sippian period and deposition of the Escabrosa limestone, the seas 

were much more shallow, as indicated by numerous reef forma
tions. Deposition of limestone lasted through Pennsylvanian into 
Permian times when uplift occurred. The Paleozoic sediments had 
by then reached a total thickness perhaps greater than 6500 feet and 
were undergoing erosion. At some point during late Triassic or 
early Jurassic times, while still relatively flat lying, the sediments 
underwent extensive faulting, and activity along the Dividend fault 
zone occurred. 

How quickly intrusion followed is unknown, but about 180 
million years ago a quartz porphyry followed the Dividend fault 
through the schist into the overlying sediments. Extensive periph
eral breccias were fonned along the contact with the wall rocks. 

Subsequently there came intense silicification of both the intru
sion and the sediments. The Paleozoic rocks were locally silicified 
as much as 21fz miles from the locus of intrusion. This was closely 
followed by heavy pyritization in the porphyry, schist, and silicified 
sediments. Large replacement bodies of pyrite were scattered 
throughout the limestones. 

Following the same path along the Dividend fault and close in 

time came a second intrusion. It forced its way through the schist, 
earlier porphyry, and the now-silicified sediments. Numerous dikes 
intruded the limestones, commonly for great distances. Soon there
after, intrusive breccia dikes and sills also invaded the sediments, 
while an irregular pipe-like mass of breccia 500 feet in diameter 
pushed its way into the stock. The silica breccias probably also 
formed during this time. 

As a result of the intrusive and breccia complex nearly a mile 
across in their midst, the adjacent sediments became irregularly 
metamorphosed for a short distance. Replacement by garnet, diop
side, wollastonite and vesuvianite near the porphyry shortly gives 
way to tremolite, actinolite, and edenite indicating only minor 
effects of high temperatures. This assemblage in turn soon grades 
into recrystallized limestones followed by unaltered rock. In all, a 

contact metamorphic halo of little more than 1 500 feet developed 
around the stock. 

Metamorphic effects in the limestones are also noted along 
many, but not all, of the porphyry dikes. Generally, quartz is the 
most abundant mineral, followed by epidote and garnet. No truly 
definitive pattern is obvious in these instances because of the over
lapping nature of the aureoles, and also the irregular and erratic 
development. 

Paragenesis 
When the mineralizing fluids were introduced is still being 

debated. Bain (1952) suggests 104 million years ago, Bryant (1968) 
1 30 m.y. ,  while others (Anthony et aI., 1 977) feel the mineralization 
is quite close in age to the porphyry or 1 80 m.y. 

Following the oft-used channels in the limestones, the fluids 
fonned hundreds of widely-scattered replacement bodies without 

evident connection. The size of the replacement orebodies was 
quite variable, ranging from several thousand tons to a few excep

tional masses of more than a million tons. Bryant and Metz (1966) 
report that possibly two-thirds of the ores mined came from masses 

Geologic History of 25 ,000 tons or less. 
Little can be reconstructed of the Precambrian other than to say Ground preparation was the key to their deposition. Aside from 

that, after metamorphism was complete, the schist was intruded by structures, silicification was the most important of the controlling 
several basic dikes and then peneplained. Onto this level surface features. The immense aureole of ore around Sacramento Hill in 
were deposited nearly 1200 feet of Cambrian sediments as it sub- the contact zone illustrated this. Here, replacement by ore is appar-
sided, rapidly at first, then at a much slower rate. ently restricted to the more siliceous areas. In the limestones away 

Then there is a hiatus, leaving no record from the late Cambrian from the contact influence, large barren zones are found with every 
until Devonian times. The record resumed as the Devonian seas feature of ore areas except silicification. Yet, seldom are silicified 
deepened and dolomitic sediments developed. During the Missis- masses of any size found that are not mineralized. 
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Other features found in areas hosting ore include intersecting 
structures, breccias and / or porphyry, and alteration minerals such 
as epidote and garnet. Massive pyrite, and recrystallization of the 

country rock are also common. 
In spite of all of these clues, prospecting for new orebodies has 

always been exceedingly difficult. While, as stated, many of these 

features are present in ore zones, the breccias, porphyry, and struc
tural characteristics are much larger and far more widespread than 

the ore. Therefore, their presence simply indicates a favorable area 

with no guarantee of economic mineralization. Alteration is much 

the same. Finding it only indicates that mineralizing fluids could 
have been there, not that they have been or, if so, that any ores 
were deposited. So elusive are the orebodies that just inches away 
from them there is little if anything to betray their presence. 
Because of this a continual prospecting program was essential. At 
no time in the near-century of mining has there ever been more than 

just a few years of ore in sight. 

-
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Figure 38. Hypogene (primary) paragenetic 

sequence. 

Hypogene Paragenesis 

-

Lead and zinc mineralization seem to have occurred during 
several separate periods. Additionally, it is often highly localized. 
Consequently the overall hypogene (primary) paragenesis may be 
confusing, with the apparent sequence dependent upon the area 
being studied. Bain (1952) suggests that the sequence was: pyrite

galena- sphalerite- chalcopyrite - bornite. Schwartz and Park 
(1932) found it to be: pyrite - chalcopyrite- bornite- chalcocite

sphalerite- galena, while Tenney ( 19 13) indicated pyrite- sphaler

ite- galena- chalcopyrite- bornite to be the sequence. No doubt 
each of these workers is correct in the context of the specimens 
examined. Perhaps, then, a combination of all of these more 

closely represents the actual sequence. 
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Figure 39. Generalized supergene (secondary) 
paragenetic sequence. 

Supergene Paragenesis 
At some point in pre-Cretaceous times activity along the Divi

dend fault was renewed. The north or footwall side was uplifted an 

unknown amount and all the sediments were removed. There is no 
reason to suspect that they had not been mineralized to the same ex
tent as those that remain. What may have happened to that copper 

has long been debated. Some suggest that perhaps the unusually 
rich supergene deposits along the Dividend may well be relics of 
these ores (Bonillas et aI., 19 16). 

Also during this period, enough of the overlying units were 

removed from the hangingwall or south side to subject these sul

fides to supergene (secondary) enrichment. A deep canyon was cut 
along the Dividend fault line from the stock to the east, giving even 
further access to fluids which caused enrichment. By Cretaceous 
times, an enriched zone more or less parallel to the surface had 
formed. Boulders of gossan and stream-worked secondary minerals 
in the lower Glance conglomerate confirm this enrichment period. 
The deposition of more than 3900 feet of sediments in the shallow 
Cretaceous seas effectively sealed the ores from further attack.  
Later uplift, almost doming, around the old Juniper F1at intrusion 

tilted the beds about 30° to the east. Erosion again uncovered some 
mineralized areas. This time, only the western part was exposed. 

An interesting aspect of many of Bisbee's supergene minerals is 
that their source within the district is easily determined. So distinc

tive are they, that not only the mine but the ore zone and frequently 
even the stope can be recognized. No two areas were subjected to 
the same set of conditions so specimens from each area are some

what different. The principal differences are morphology, associ
ated species, color and hue, and paragenetic sequence. 

Because of their significance to the mineralogy of the district, a 
discussion of some of the supergene characteristics is instructive. A 

marked difference is apparent between those areas that underwent 
more than one period of supergene activity and the sections that did 
not. If a north-south line were drawn in the vicinity of the Spray 

shaft it would come very close to separating the two areas. 

Supergene assemblages vary in the relative proportions of miner

als they contain. For example, to the west malachite is by far the 
most abundant secondary product, followed by azurite, cuprite, 

copper and chalcocite. Here, chalcocite is very much in the minor
ity when compared with any of the other minerals. In the eastern 
sector, exclusive of the porphyry ores, chalcocite is the most com
mon, then cuprite, copper, azurite and malachite. This, of course, 

is a function of the degree of supergene activity. 

A comparison of the morphologies of azurite in the two areas 
reveals that western specimens are most frequently massive, reni
form and stalactic. While large crystals are unusual, pseudomorphs 

of malachite after azurite up to 1 V2 inches were not uncommon. To 

::t�e::�s
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inches. Well-formed pseudomorphs of malachite after large azurite 

crystals abound in this area. 
A few stalactites of azurite in the Sacramento shaft and mala

chite in the Campbell shaft, when found, had a non-vertical orien
tation indicating formation prior to tilting. Conversely, in the 
western area stalactites, horizontal fluid level lines and precipitated 
minerals inevitably show a p ost-tilting growth orientation. 

The depth to which the supergene fluids penetrated was, of 
course, a function of permeability. Along major structures sec
ondary minerals were found at unusual depths. In the Campbell 
shaft, wulfenite has been found in the 2566-foot level along the 
Campbell fault. This is some 1 170 feet below the pre-Cretaceous 

surface. No primary ores were cut in the Oenn shaft, along the 
Dividend fault, above the 2000-foot level, or 975 feet below the old 
surface (Bronson and Wilcox, 1 930). To the west, the Hoatson ore

body was oxidized for over 1 365 feet below the present surface 

along the Junction fault. 
In the areas affected by post-Cretaceous supergene action, nearly 

total oxidation took place at depth. In the Shattuck, for example, 

286 2 -2 8  The Mineralogical Record, September-October, 1981 



no sulfides, primary or secondary, were found above the 800-foot 
level. 

Supergene gangue minerals 

Enormous volumes of acids were generated by alteration of 

pyrite during supergene activity. One of the several features attrib
utable to this is the huge amount of clays, principally halloysite and 

kaolinite. Derived, for the most part, from the porphyry and meta

morphic feldspar minerals, tens of thousands of tons were formed. 
So pervasive are the clays that along the west and south sides of the 

stock, erosion developed low-lying areas, indicating the lack of 
resistance to weathering. 

Quite plastic in nature, these clays were both a boon and bain to 

the miners. Almost always heavily iron-stained, they would fre

quently contain enough disseminated copper minerals to constitute 

an ore. While easily removed, keeping the workings open often 

proved impossible. Ground opened one day would be completely 
closed the next, crushing the largest of timbers. The Holbrook shaft 
was lost in 1906 to these clays. 

A common product of early supergene activity was siderite. 
Commonly found in large masses with boxwork structure, it fre

quently occurred under or adjacent to chalcocite orebodies. Car
bon dioxide filled the voids in the boxwork. Further exposure to 
supergene fluids altered the siderite to limonite (Trischka, et ai., 

1929). 

Oxidation Caves 

Perhaps the most interesting, yet least known, oxidation feature 

is the caves accompanying many of the secondary orebodies. A 
significant reduction in volume accompanied the total oxidation of 

the primary sulfides. This, coupled with lesser amounts of lime
stone removed by the acids generated during this process, has left 

voids above the oxides. 
The host limestones compensated for the removed support in 

several ways. If the beds were thin or broken, they would slump 
and fill the opening with rubble that usually became cemented with 

calcite. Numerous crystal-filled pockets would in some areas 
develop between the broken limestone boulders. These effects can 

often be identified as much as 1000 feet above and have served as 

guides to ore (Wisser, 1 927). When slumping occurred less than 300 

feet from the surface, a roughly conical depression formed. Such 
features dot the hills in the Czar, Southwest, and Shattuck areas. 

In the thicker bedded, more competent horizons where most of 

the district's ores occurred the effects were somewhat different. 
Instead of complete collapse the beds would spall off leaving a 
stable, often somewhat domed ceiling. Many hundreds of such 

caves were found in the district. Typically of very large size, they 
would have a floor of limestone boulders immediately overlying an 
oxide orebody. The accompanying illustration from Douglas ( 1899) 

shows these features (Fig. 22). 
The largest of these caves was in the Shattuck mine. Crescent

shaped, it curved around a silica breccia, attaining a maximum 

height of 275 feet, a width of 340 feet, and a total length of 600 
feet. It contained many large boulders. One end of the cave was 

over copper ore, while the other was over cerussite. So closely asso
ciated with the ores were the caves that Wendt ( 1887) was of the 

opinion that the copper carbonates in the Queen and Atlanta areas 

had been deposited as such in pre-existing openings. 
Associated with both the complete filling by rubble and the 

doming structures were sag caves. Formed as the beds sagged over 
the openings or rubble, they are usually small. Seldom more than 6 

feet high, they may be as much as 100 feet in length and width. 

Because they invariably occur peripheral to the other openings, 

only very rarely do they contain any minerals other than calcite and 

aragonite. 
As a source of fine minerals, Bisbee's caves were exceptional. 

Ransome describes some of them in his 1904 paper: "The walls of 

these caverns were covered with velvety moss-green malachite and 

sparkled with the blue crystals of azurite, while from the roofs hung 

translucent staIactitic draperies of calcite, delicately banded and 
tinted with the salts of copper." 

An equally fascinating account of a small cave hit in the South

west orebody before 1900: "A room, not too big, perhaps 50 feet in 
curved length and 20 feet high and 1 5  or so feet wide. The walls 
were all manner of irregular lumps of black azurite dotted with 

Figure 40. Calcite cave growths, probably in the 
Southwest mine. 
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malachite. From the back (ceiling) hung limonite stalactites with 
azurite crystals here and there on them. The floor was mostly a thin 

crust of blue on malachite" (M. J. Cunningham, personal com
munication, 1952). 

In 1907 a cave-like opening 20 feet in diameter, with drusy stalac
titic cuprite, was hit above the 1050-foot level of the Irish Mag 
shaft. The Junction shaft has a series of caves up to 65 feet across 

between the 2200 and 2566 levels. These are filled with iridescent 
stalactitic and botryoidal siderite. 

The most common cave minerals are calcite, aragonite and gyp
sum. The carbonates are commonly tinted by copper and iron. It is 
in these caves that their loveliest forms are attained. Occasionally, a 
cave would fill with calcium carbonate-rich water after stalactites 
and other growths had developed. The result would be single
crystal stalactites of up to 20 inches and oriented crystal over

growths on many of the formations. At the water line, sunburst
like crystal groups of up to 3 feet across would develop around the 
tips of the stalactites. 

Other minerals found in Bisbee's caves include cerussite, coni
chalcite, descloizite, goethite, hematite, mimetite and smithsonite. Minerals 

Herein lies the enduring fame of Bisbee. There are at least a 
dozen copper deposits worldwide whose metal production has or 
will exceed that of the Warren mining district. But no mine or 
district other than Tsumeb can claim such an abundance of remark

ably fme specimens. In spite of the simplicity of the mineralizing 
fluids and the relatively modest effects of hydrothermal alteration, 
an impressive assemblage of minerals developed. A total of 214 
species have been confIrmed. In addition, 1 7  more are either 
reported but unconfIrmed or are represented by specimens whose 
identity or origin is in question. Of the confIrmed species, para
melaconite, shattuckite, bisbeeite, chalcoalumite, graemite and 
almost certainly spangolite were originally described from Bisbee. 

In a general way, all of the minerals found can be categorized by 
origin. These categories are: rock forming, alteration, hypogene, 
supergene, and post-mining. Obviously there is some room for 
overlap between the classes. But it seems most benefIcial to list such 
minerals only in the group that most typically represents their mode 
of occurrence. 

Table 1. Rock-forming minerals at Bisbee. 

albite calcite labradorite 

allanite celadonite microcline 

andesine dolomite muscovite 

apatite enstatite oligoclase 

augite hornblende olivine 

biotite 

Table 2. Alteration minerals at Bisbee. 

orthoclase 
rutile 
sanidine 
titanite 
tourmaline 
zircon 

(This group includes both hydrothermal and metamorphic prod

ucts.) 
actinolite 
allophane 
alunite 
anatase 
andradite 
anhydrite 
antigorite 
barite 
bixbyite 
brucite 
chamosite 
chromite 
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chrysotile 
clinochlore 
clinochrysotile 
clinozoisite 
diaspore 
dickite 
diopside 
edenite 
epidote 
fluorite 
forsterite 
grossular 

halloysite 
illite 
kaolinite 
laumontite 
magnesite 
magnetite 
natrolite 
prehnite 
pumpellyite 
pyrophyllite 
pyrrhotite 
quartz 

rhodochrosite 
scapolite 
scheelite 
sepiolite 
stevensite 
talc 
thomsonite 
tremolite 
vesuvianite 
wollastonite 
zoisite 

2 - 30 

Table 3. Hypogene (primary) minerals at Bisbee. 

aikinite cosalite greenockite sphalerite 

alabandite digenite marcasite stannoidite 

altaite djurleite molybdenite stromeyerite 

bornite enargite polybasite tennantite 

canfIeidite famatinite powellite tetrahedrite 

chalcopyrite galena pyrite uraninite 

cirmabar gold rickardite wittichenite 

Table 4. Supergene (secondary) minerals at Bisbee. 

anglesite chrysocolla hisingerite pyrolusite 

antlerite claringbullite hydrohetaerolite pyromorphite 

aragonite conichalcite hydrozincite rosasite 

atacamite connellite ilsemannite sengierite 

aurichalcite copper jarosite shattuckite 

azurite covellite Iangite siderite 

bayleyite cuprite leadhillite silver 

beudantite cyanotrichite lepidocrocite smithsonite 
bindheimite delafossite linarite spangolite 
bisbeeite descloizite malachite stibiconite 

boehmite devilline manganite stolzite 
braunite dioptase mimetite sulfur 
brochantite embolite minium szomolnokite 

bromargyrite fornacite mottramite teineite 

carbonate- gibbsite murdochite tenorite 
cyanotrichite goethite osarizawaite tilasite 

cerussite graemite parameiaconite turquoise 

cesarolite graphite paratacamite tyuyamunite 

chalcoalurnite groutite pharmacosiderite vanadinite 

chalcocite gypsum plancheite variscite 

chalcophanite hausmannite plattnerite willemite 

chalcophyllite hematite plumbojarosite wulfenite 
chalco siderite hemimorphite pseudo malachite 

chlorargyrite hetaerolite "psilomelane" 

There is little doubt that most of the minerals classified as post
mining in their formation have also formed in some places prior to 
mining. However, because of their known readiness to form as 
post-mining minerals their earlier, supergene formations have prob
ably gone unrecognized as such. 

Table 5. Post-mining minerals at Bisbee. 

anthonyite epsomite kornelite rhomboclase 
basaluminite fibroferrite lime roemerite 
bianchite goslarite meIanterite rozenite 
botryogen halotrichite matavoltine siderotil 
chalcanthite hexahydrite pickingerite voltaite 
copiapite hydrobasa- ransomite 
coquimbite luminite 

Catalog of Occurrences 

The following catalog of Bisbee mineral occurrences is based 
principally on field observations made by the author over the last 25 
years, coupled with a study of thousands of specimens in collec

tions both great and small. Nearly all of the species identifications 
resulting from this work have been confirmed by X-ray analysis, 

and such confirmation is indicated by an asterisk (.) following the 
locality of the analyzed specimen under each species heading. This 
information has, of course, been augmented by the extensive 
literature as cited and as listed in the bibliography. Perhaps the 

most important and perishable data preserved through this study 

are the accounts of occurrences, environments and associations 

which have been so freely given by those miners and professionals 

who personally collected many of Bisbee's fmest specimens. 
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Chapter Three 
Bisbee, Arizona's Dowager Queen of Mining Camps 

A Look at Her First 50 Years 

© 1 987 by R.W. Graeme 

Introduction 
The Warren Mining District, or Bisbee as it is better 

known, produced a tremendous amount of metal during 

its century of operation. Through 1981 a production of 
nearly 8 billion pounds of copper, 324 million pounds of 
lead, 355 million pounds of zinc, and 28 million pounds 
of manganese had been recorded (Keith, et al., 1983). In 
addition to these important base metals 2,792,000 ounces 
of gold and 102,215,000 ounces of silver came from these 
mines (Keith, 1983). 

This means that Bisbee has produced more gold, silver, 
and lead than any other district in Arizona. There are, 
however, several areas in the state that have exceeded 
Bisbee's copper production. 

The Bisbee of today remains a town of unique charm, 
a place almost suspended in time. Memories of the early 
years of this century line her winding streets, anxious to 
be discovered by the curious. Along the steep limestone 
hills colorful dumps can be seen, now but a shadow ofthe 
great industry that gave the town a reason to be. 

My intent here is not to present a framework of endless 
numbers but rather to add color to those faded early years 
when this very special camp was young. 

Ore is Discovered 
The Mule Mountains, that nondescript range of hills 

ho sting Bisbee, are typical of many in the basin and 
range province. Rising 3,500 feet above the surrounding 
broad valley desert plain, they achieve an ultimate eleva
tion of 7,300 feet. These elevations gave the promise of 
water and game among the tangled oaks and pines. 

History has chosen not to remember who the first non
Indian that entered the canyon called Mule Gulch may 
have been. But he almost certainly was someone seek
ing either refuge from the desert or mineral wealth. 

It has been suggested that the presence of ore in the 
Mule Mountains was known as early as 1876 (Mc Clin
tack, 1916), a year before the discovery of nearby 'Ibmb
stone. For what was to become Bisbee, however, the time 
was not yet at hand. Confirmed discovery came early in 
the summer of 1877 when a scouting party from Fort Bowie made their way into the mountains. 

Their search for Indians and need of water took this 
group to a spring among the rust-colored hills. Not sur-
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prisingly, the water here was disagreeable. 
The following day, John Dunn, a member of the party, 

went further up the gulch in search of good water. Find
ing a fine spring near a massive limestone cliff, he began 
his return trip to the group. Along his way back to camp 
he discovered a small outcrop of cerrusite Oead carbonate). 
Once back in camp, Dunn reported his find to Lieutenant 
Rucker, the officer in charge. 

Dunn, along with Rucker and one T.D. Byrne, located 
the first claim in what was to become the Bisbee area. 
Even though these men were the first to stake a claim, 
they shared little in the success that was to follow. Given 
all they had to choose from, they selected badly, twice. 
First their original claim, the Rucker, was later shown 
to be largely on barren ground. Secondly and most un
fortunately, Dunn chose to grubstake George Warren. He 
was to locate additional claims in the area, naming Dunn 
in each. Warren accepted the grubstake, but never 
honored his agreement. 

George Warren 
George Warren had, by this time, suffered such that fate 

was compelled to deal him a good hand, but George be
ing his own worst enemy was unable to play it right. 

As a boy, Warren lost his mother quite early and at 
about 10 years of age joined his father, a government 
herder in New Mexico. While attending a herd of horses, 
the Warrens were attacked by Indians. The father was 
killed while George, though wounded, was taken captive. 

He was their prisoner for 18 months when some pro
spectors traded 15 pounds of sugar to the Indians for him. 
Warren remained with these men for sometime, learning 
the "a,r:" himself. (Hart, 1926). 

After his agreement with Dunn in the late summer of 
1877, Warren and several acquaintances from 'Ibmbstone 
went to the Mule Mountains, located a number of claims 
and established the Warren Mining District (Hart, 1926) 
None of the fortune that was to flow from the Copper 
Queen, one of the world's greatest mines, was to be for 
George. 

Having located the dozen or so claims in the district 
along with others, Warren had but a one-ninth interest 
in the Copper Queen. This, according to legend, he lost 
in a race sometime in 1879. Warren and a George 
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Atkins had been drinking in Charleston, the milling town 
for the 'lbmbstone area. 

Warren claimed he could run a hundred yards, turn a 
stake driven into the ground, and run back faster than 
a man on horse back, a trick he had seen the Apaches 
perform as a youth. There was just one problem, drink 
had changed the distance to be run, in his mind. The race 
was lost and with it his share of the Queen, a loss that 
may well have been worth several tens of millions of 
dollars (Duncan, 1911). 

After this, things only got worse for George. The re
mainder of his property was taken into "protective 
custody" by some unscrupulous associates when he was 
charged with insanity. Once relieved of his remaining pro
perty he was released. The cure obviously occurred only 
when his money was gone. 

Warren then went into Mexico where he sold himself 
into peonage for money to work his latest discovery. Judge 
G.H. Berry, hearing of this went to his rescue, paid the 
indebtedness and returned George to Bisbee. Here, he 
earned a precarious living with some help from the Cop
per Queen Mining Company. Most of the time he spent 
doing odd jobs around saloons for a drink of whiskey. 

He died in about 1895. The object of pity and disgust, 
he was soon forgotten. 

The Copper Queen 
It has been often said that great mines are made, not 

found. If this is true, the high grade mass of ore in the 
Copper Queen did little to slow down the making of this 
truly great mine. High grade, it seems even then, could 
cure a host of ills. 

It didn't take long for the scattered, small showings of 
cerrusite to be worked out. The interest of the miners 
quickly turned to the copper stain on the hillside. An open 
cut four feet wide and ten feet in length was made. Rich 
ore was cut at its end and one-half ton was removed that 
assayed 22% copper (Duncan, 1911). 

In spite of this good showing these early owners lacked 
faith in the Copper Queen. James Douglas, whose role 
in this marvelous mine will be described later, remarked 
in an address given in 1912: 

"The men who opened the cut, acted the fool, as most pro
spectors do they made a hole and ran through rich ore at the 
end of the hole, and so they thought it wiser to stop and get 
what money they could rather than spoil the prospect 
altogether [by mining through the orel and get nothing and 
therefore, the Copper Queen mine was sold for $20,000:' 
(Douglas, 1912). 

His condemnation was not total, however, as he 
continued: 

"I could not have thought well of it at that time, because 
we professional men thought that [ore inl limestone was in
variably a fake and was simply placed there by Providence 
in order to delude us . . . Somehow or other, I have a certain 
faith in Providence and feel that it doesn't play jokes . . .  I took 
quite a liking to the Copper Queen:' 

In spite ofhis "liking", faith in the value of this extremely 
remote, unusual deposit remained shallow in the owners' 
minds. They had but one thought in mind and that was 
to sell. 
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So it was that in the spring of 1880 the Queen was op
tioned to Edward Riley for $20,000. Riley, a lawyer by pro
fession, had made a number of unsuccessful mining in
vestments just before this and had no money of his own. 
As Douglas put it "[he] was worn down to where there 
was hardly any soles to his feet, and he had to borrow 
some money from Zeckendorf in order to go to San Fran
cisco to see if he could float this mine in the Mule Moun
tains" (Douglas, 1912). 

In San Francisco he succeeded in selling the Copper 
Queen to Messrs. Martin and Ballard, through the mining 
fIrm of Bisbee, Williams & Co. for $20,000, taking his re
muneration in half interest. Bisbee, Williams & Co. were 
prepared to recommend the purchase, in as much as Mr. 
Lewis Williams of the firm had already seen the property. 

With this change in ownership mining began in 
earnest. 'lb this point, the ore had been hauled to the West 
Coast by 24-mule team, then sent to Wales for smelting. 
Th eliminate this terrible expense, a small smelter was 
erected under the direction of Lewis Williams, while his 
brother Ben assumed responsibility for the mining. 

With good management in place and an ore grade of 
23% copper (Douglas, 1909), the mine was an immediate 
success. The little furnace at the bottom of the hill was 
yielding almost one pound of copper for every four pounds 
of ore treated. 

Two other mines had also briefly operated during the 
very early years of Bisbee. The Copper Prince Mining 
Company had several claims adjacent to the Copper 
Queen to the north and west. Here the Prince exploited 
one of the very few outcrops of ore in the district. Over 
all, the grade and tonnage of this mine were low compared 
to the Queen, but the operators were aggressive. Using 
the ha.ted law of the Apex, the Copper Prince followed the 
ore well into Copper Queen ground. They were fInally 
stopped by a suit. The controversy was settled with the 
purchase of the Prince property by the Copper Queen. 

The other mining effort was by the Neptune Company. 
While the ground they held was eventually shown to be 
very rich, the Neptune produced little copper. Much of the 
capital owned by the company had been spent on a 
smelter 15 miles away, on roads, and a pretentious house 
(called the Castle) for its superintendent, Colonel Herr
ing. With little money left for exploration the company 
could not meet its obligations. The property was disposed 
of at a sheriffs sale to interests favorable to the Copper 
Queen (Douglas, 1909). 

J ames Douglas and Phelps. Dodge and Co. 
Dr. James Douglas was a most unlikely fIgure to bring 

success and fame to Bisbee. A cultured man and a Cana
dian by birth, Douglas was educated abroad to be a 
Presbyterian minister, a role he never fIlled. His early 
years were spent in many occupations including working 
in a Canadian asylum (Langton, 1940). (Joralemon, 
1973, suggests working with the insane prepared him for 
his Arizona experience.) 

In any event, Douglas entered the mining business in 
1872 by examining the California mine in Gilpin Coun
ty, Colorado for some of its directors. From this point his 
life would be tied to mining until its end some 46 years 



later. To be sure the career of this most eminent "engi
neer" was not without its problems. Indeed, for the fIrst 
decade there were no successes, just varying degrees of 
failure. The metallurgical plants he was in charge of in 
Quebec and later Phoenixville, Pennsylvania were total 

disasters. 
Yet it was to this man that the principals of a New York 

mercantile house, Phelps, Dodge & Co., came for advice. 
Messers. Willis James and W.E. Dodge asked Dr. Douglas 
to investigate several mines in Arizona and advise them 
as to their value. The mines were the Longfellow near 
Clifton and the Atlanta claim adjacent to the Copper 
Queen. 

Making the requested examinations, Douglas recom
mended the purchase of the Atlanta for $40,000 even 
though no ore was on the surface or in any of the very 
shallow workings. He did, however, caution his employers 
"that the risks were too. great to be taken by a purchaser 
who was not able and prepared to lose all that he had 
invested" (Douglas, 1909). James and Dodge accepted the 
risk. a move that they would, for the short term, regret. 

Douglas himself was placed in charge of exploration on 
the _-\tlanta claim. An anomaly in this rough, primitive 
camp, he was well educated, cultured, and sensitive to the 
needs of others. Though often monetarily poor, he was a 
man of exceptional integrity. When asked about his fee 
for examining the Atlanta, and given the choice of cash 
or a share of the mine, he reflected, "the cash was great
ly needed, but I told them that as I had advised them to 
take more than an average risk, I would share it with 
them. And on that sudden impulse and hasty decision 
depended my whole subsequent career-successful beyond 
anything I had ever dreamed of' (Langton, 1940). 

For over two years Douglas searched and explored, sink
ing prospect holes on small bunches of ore wherever they 
could be found-two years of vexation and disappointment. 
Having spent $80,000 on these effects, James and Dodge 
were thoroughly disheartened-not a single car of ore had 
been produced. 

It was now spring of 1884, the neighboring Copper 
Queen orebody had suddenly pinched out and only 90 days of ore remained. All efforts at the Copper Queen to 
find an extension of the ore failed. Douglas still could not 
believe that only one orebody was here-surely others were nearby. So it was that James and Dodge, with much 
miSgiving, committed a fInal $15,000 for a 400-foot shaft 
on James Douglas' faith. Douglas reflected, "John Prout 
and I selected the site where the shaft was to be sunk. But long before it reached the 400-foot level, the gloom 
wh�ch hung over both companies had been dissipated, for 
at - 1 0  feet from the surface the shaft penetrated a very ��h ore body, �hich was almost simultaneously entered 

- the level bemg driven east from the foot of the Copper 
Queen incline. The Atlanta shaft was sunk for 200 feet through ore" (Douglas, 1909). To preclude litigation over the ownership of these new ores, the Copper Queen and Atlanta companies merged �to the Copper Queen Consolidated Mining Company. .e . terms were more favorable to the owners of the °nong1oal Queen than they might have been had not ugl " 11 I . 3S 1 uck stIll been in place. A drift from the 
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400-foot level of the Atlanta was run into the hill through 
the only block of waste in what was to be the great Atlan
ta orebody. It was one ofthe largest and most productive 
masses of ore ever discovered in the region. 

This aside, the Copper Queen Consolidated Mining 
Company (C.Q.C.M.Co.) began buying property to secure 
its future. Over the next several years even in the face 
of very low copper prices the C.Q.C.M.Co. invested all they 
could in the claims of the district, often with some misgiv
ings as some of the properties purchased were well beyond 
the reach of the known ores. Even at this, though, their 
faith in the district was not strong enough. 

Mule Gulch Becomes Bisbee 
During these years, the camp now called Bisbee after 

DeWitt Bisbee of the fIrm Bisbee, Williams & Co. in San 
Francisco, had its problems. The threat of Indian attack 
was still very real. Often were the times when the mine 
whistle would sound the warning: Apaches had been 
sighted! Men would grab their rifles while the women and 
children sought safety in the Copper Queen mine where 
supplies of food and water were kept for such emergencies. 

While the town itself was never attacked, many of the 
nearby ranches were. In June of 1885, Billy Daniels, a 
deputy sheriff of Bisbee, and several other men were am
bushed at the mouth of Mule Gulch. Daniels was killed 
but the others escaped (Duncan, 191 1). 

The often savage acts by the Indians were no match for 
the heinous crimes the early citizens of Bisbee suffered 
at the hands of their own. From its fIrst murder in August 
1880 until the formation of a citizens vigilance commit
tee for public safety, the "Forty-fIve-sixty" in March of 
1891, nearly two dozen people were shot down. The 
"Bisbee Massacre" of December 8, 1883, was the most 
tragic of these crimes. 

In hopes of getting the mine payroll, fIve masked men 
robbed the (}Qldwater and Castaneda store, where the 
payroll was to be deposited upon arrival. While three men 
went into the store, the others remained outside guarding 
the street. Johnny Tappiner, a splendid young man, step
ped unawares from the Bon Thn Saloon and was shot. 
Coming out of Joe May's saloon at the same time, a man 
named Howard was shot. Thm Smith, a deputy, im
mediately commanded that the shooting stop. He was shot 
twice and killed. Mrs. Annie Roberts, an expectant 
mother, was killed when the outlaws fIred through the 
open doors of her restaurant. Running out of the Azurite 
Saloon, J.A. Nally was shot and so seriously wounded that 
he died within a few days (Duncan, 1911). 

For all their violent actio�, very little reward was to 
be had; the payroll had not yet arrived. Taking all they 
could fInd, $600 and a gold watch, they fled to the east. 
The stage with some $7,000 in payroll money arrived less 
than an hour later. 

A posse was formed and the trail of the outlaws found. 
Just outside of Mule Gulch, one John Heath, an early 
volunteer to the group, tried to persuade Deputy Sheriff 
Billy Daniels that the bandits had turned north. Daniels, 
unconvinced, led the posse across the Sulphur Springs 
Valley to the Chiricahua Mountains, while Heath and 
another man went north. 
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The outlaws had returned to a prospector's cabin where 
just a few weeks earlier they had planned the crime. 
Dividing the loot, they then separated. Daniels, after a 
discussion with a prospector, was told the names of these 
desperados and learned that the man who masterminded 
the whole affair had not returned with them; his name 
was John Heath. Daniels sent word to arrest Heath and 
continued on in pursuit of the others. 

The outrage that followed the crime united many peo
ple in the effort to capture the remaining five. Within a 
few weeks, their work was finished and all were confined 
in the 'Ibmbstone jail. One was captured in New Mexico; 
two near Clifton, Arizona; one in Chihuahua, Mexico; and 
the last in Sonora, Mexico. 

All five of the outlaws were tried together, found guilty 
of first-degree murder, and sentenced to be hung. Heath 
was tried separately, found guilty of second-degree murder, 
and sentenced to life imprisonment. This so angered the 
people of Bisbee that a group went to 'Ibmbstone, remov
ed Heath from the custody of the sheriff, and lynched him 
from a telegraph pole. 'Ib the end, Heath swore his in
nocence. The general acceptance of this action is shown 
by the coroner's jury verdict that: "We the undersigned, 
a jury of inquest, find that John Heath came to his death 
from emphysema ofthe lungs-a disease common in high 
altitudes-which might have been caused by stangulation, 
self-inflicted or otherwise" (Hankin, undated). 

Another lynching by the citizens of Bisbee had an un
usual and lasting effect. Hung for the killing of a defense
less man in the Can Can Restaurant over the affections 
of a woman, the body of the murderer was still dangling 
from a tree at the base of Castle Rock when a New York 
director of Phelps, Dodge and Company came to see the 
mine. The director was horrified and convinced that such 
barbarism could only be the result of unenlightened minds. 
After returning to New York he sent books and a librarian 
to Bisbee. Thus Bisbee's library was started, in the hope 
of encouraging a more cultured, civilized community. 
Phelps Dodge continued to render this service for 90 years. 

Fire, Flood and Pestilence 
Bisbee grew quickly once its success and future were 

assured. The main street was lined with buildings of every 
manner, housing merchants, restaurants and saloons. The 
great majority of the structures were frame in construc
tion, each as close to the next as possible often sharing 
a common wall. 

Many of the hillsides had sprouted crops of miners' 
homes, stair-stepping their way up the steep slopes. Few 
had yards; space was just too valuable to be so frivolously 
used. Almost all the homes were made of wood. 

The results of this close building were quite predictable 
if not inevitable. Here, the misfortune of one soon became 
the misfortune of many. Three times in its early years 
Bisbee was ravaged by fire and each was more devastating 
than the last. 

In February of 1885 the first of these fires consumed 
much of the business district and threatened the smelter 
as well as the Copper Queen mine. Only determined, brave 
action saved the works and, of course, the jobs of the 
miners. 
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The second fire sowed the seeds of destruction in June 
of 1907. This time the closely packed shanties on 
Chihuahua Hill were consumed. Wind-fanned, the flames 
threw off such terrific heat that the fireman were kept at 
bay. Only when the miners used dynamite to cut fire 
breaks did the fire yield control. More than 100 houses 
were lost and 400 people were left homeless. 

Lastly, in October 1908, Bisbee's most disasterous fire 
broke out again, in the business district. Racing along the 
canyon, every building on Main Street to Castle Rock was 
consumed. Once again dynamite had checked the path of 
the fire. A large part of the residential area on Clawson 
Hill was also swept clean with few houses escaping. 

A full three-quarters of Bisbee had gone up in smoke. 
H undards of people were homeless, but the process of 
rebuilding began immediately. AB before, those structures 
lost were replaced by finer, more durable buildings. Brick 
and masonry work rose from the ashes in buildings much 
more handsome than the originals. 

The steep hills that surround Bisbee were once covered 
with oak and juniper trees that gave way to Apache pines 
near the peaks. Once these trees were removed to fuel the 
fires of home and industry, the stage was set for recurring 
disasters. 

Typically, the late weeks of July and all of August 
brought rain, rain that fell in torrents giving life to this 
normally dry land. But with nothing to check the waters 
the summer rains often brought death to Bisbee. 

The narrow canyons were filled with homes and 
businesses, lining the road that was the only conduit for 
the rain waters. Down this pathway would corne torrents 
of water, mud, and debris, often sweeping the frail houses 
from their pinnings. Several times the unfortunate 
residents of these homes were lost along with structures. 
Some were never found. 

Finally, after a particularly destructive flood in 1908, a 
drainage channel was built along the canyon bottom. Cut
ting in some places, filling in others and covering parts 
with stores as well as homes, the ditch successfully brought 
this threat to an end. 

With the growing population crowding into the narrow 
canyons came sickness and disease, the insidious offspring 
of poor sanitation. From 1888 to 1900, hundreds died from 
typhoid fever. Stricken miners lay on canvas cots in Brew
ery Gulch and along Main Street, their uneasy but brave 
partners fanning them to reduce their fever (Cod, 1938). 

It was several years before the source of contamination 
was found to be in the shallow wells that lined the canyons. 
Fortunately, one well in upper Brewery Gulch was found 
to be free of contamination. So for more than a dozen years 
the precious fluid was sold house to house, carried on the 
backs of burros in canvas bags, and priced at five cents 
a gallon. Shortly after the turn of the century, water was 
pumped to the camp from a fine well field about nine miles 
away at Naco, Arizona, developed by the Copper Queen. 

The Queen Builds A New Smelter 
During the years immediatly following the merger of the 

two companies, the price of copper began to fall. By early 
1886, it was selling for a trifle under eight cents a pound, 
down from the 13 cents a pound at the time of consolidation. 



Production was at 500,000 pounds per month which was 

all twO small 36-inch, water-jacket �ces could Proc:Iuce. 

There was little profit to be had at this rate and at tImes 

small loss was incurred. As a result, the company had �u£ficient monies to improve the facilities. At this time 
James and Dodge purchased the interest held by the 

original Copper Queen owner, thereby achieving control 
of the mines. 

Not only did they have the courage to buy those interests, 
but they advanced the company the needed funds to build 
a new smelter with a capacity of 1,000,000 pounds per 
month. It was hoped the increased production would allow 
a profit. The mines were closed, except for some for 
dewatering and exploration work, for nearly a year. 

By the spring of 1887, the new smelter's four furnaces 
",-ere complete and blown in during May of that year. In all, 
the C.Q.C.M. Co. owed James and Dodge about $300,000 
(Douglas, 1909). Were it not for the efforts of a French syn
dicate's efforts to control the price of copper, it would have 
taken a number of years to repay this debt. But, three years 
of sales were negotiated at 1414, 1314 and 1214 cents. The 
$300,000 debt evaporated like the dew (Douglas, 1909). 

A Railroad is Built 
_ The new plant, while much more efficient, was not the 
total answer. A need for cheaper transportation was even 
more pressing. Finished copper had to be transported out 
and thousands of tons of coke for the smelter as well as 
a million board feet of timber for the mines needed to be 
brought in each month. A railroad to service Bisbee was 
the only answer. 

Late in 1887, Douglas called upon a Mr. Nickerson who 
was then president of the Atchison, 'lbpeka and Santa Fe 
railroad. His hope was to persuade the Santa Fe to build 
the line from Deming, New Mexico, via Bisbee to the port 
at Guaymas, Sonora. Douglas was treated with supreme 
indifference. The Santa Fe built a line south from Ben
son to reach the Mexican port. 

There remained no option but for the Copper Queen to 
build a railroad. At first, a narrow gauge road with grades 
up to 10% crossing the mountains was considered. Wisely, 
it was rejected for a much longer, standard gauge route 
that skirted the mountains. By the end of 1888, the Ari
zona and Southeastern Railroad, as it was called, reach
ed from Fairbank to the mouth of Mule Gulch, some 40 
miles. 

Later, a second dispute with the Santa Fe over the com
ment "that it was not running its railroad for the benefit 
of the Copper Queen" pushed the A.&8.E. to Benson 
where a connection was made with the Southern Pacific 
Railroad (Myrick, 1975). 

A legislated change in 1901 moved control of the road 
from the Copper Queen mining company to a holding 
company, the El Paso and Southwestern Railroad. True 
to its name, the railroad tied into El Paso, then to the Rock 
Island Line at Tucumcari, New Mexico, and finally to Tuc
son for a full 772-mile route (Myrick, 1975). 

The EI Paso and Southwestern Railroad came to a 
voluntary end in 1924 with a favorable merger with the 
Southern Pacific Railroad. The shareholders of the E.P. 
& SW. received stocks and securities worth more than 
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$60,000,000 (Myrick, 1975). 

The Smelter is Expanded 
As before, the mines of the C.Q.C.M.Co. continued to ex

pand, following the mineralization down dip. Here 
changes in the nature of the ore began. The early ores 
had been totally free of sulfur and were easily rendered 
in single-step smelting furnaces. Now, increasing amounts 
of sulfides were found mixed with the oxidized ore; also 
a number of unoxidized orebodies had been discovered. 

As the quality of the black copper bars fell, the need 
for an improved smelting works became imperative. 

In 1892, James Douglas and his son Walter went to 
Europe to investigate the Mankes-Bessemer smelting pro
cess. So impressed with the principle was he that immedi
ately upon his return he had one designed for the Copper 
Queen Company. By 1894, after a number of modifications, 
Douglas had perfected a method of smelting sulfides that 
forever changed the way these difficult ores were handled. 
'lb a large degree, this method is still basically the one by 
which most of the world's copper is smelted. 

After the change in techniques, copper production 
doubled in two years and by 1899 more than 3,000,000 
pounds per month were being produced. Unfortunately 
though, the crowded conditions at the smelter site next 
to the Czar shaft precluded any expansion. 

A New Smelter is Built 
A new smelter was a must; the flow of ore from the Cop

per Queen mines seemed limitless and quite able to sup
port a new facility. The principal owners of the Copper 
Queen mine had also acquired the mines near Nacozari, 
some 70 miles south of the Mexican border. Therefore, the 
logical place for a new smelter was where it would handle 
the ore from both mines. A site in the lower end of the 
Sulphur Springs Valley, right on the Mexican border, was 
selected. Here was limitless water and space. A townsite 
was laid out to support the new facility and it was appro
priately named Douglas in honor of the man who had so 
ably led the Copper Queen for 20 years. The new works 
had a capacity of 10,000,000 pounds per month and cost 
$2,500,000 to build (Douglas, 1909). Late in 1903 it was 
blown in, and the old Bisbee facility was completely 
scrapped. 

Another Mining Group Comes to Bisbee 
While Dr. Douglas had always been a proponent of an 

aggressive acquisition policy in the district, there was one 
opportunity that was lost, though under peculiar cir
cumstances. The Irish Mag claim, named for a woman 
of the red-light district in upper Brewery Gulch, lay far 
to the east of any known ore and was generally considered 
to be of little value. A group of eight other claims and 
the Irish Mag were owned by a miner named Daly. 
Evidently of unsound mind, he had threatened the life 
of Ben Williams and told Douglas that he had been hired 
by a group of conspirators to kill him. Shortly afterwards, 
Daly offered his claims to Douglas for $10,000, a proposal 
which Douglas was anxious to accept. Williams, however, 
thought it would look like they had succumbed to 
blackmail and threatened to resign if the purchase was 
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made; so it was declined. 
Soon afterwards, in April of 1890, Daly shot and killed 

WW. Lowther, a deputy sheriff who was trying to arrest 
him for assault. The last seen of Daly was when he fled 
up the side of Sacramento Hill (Douglas, 1913). 

As Daly was a fugitive, there was little chance that he 
would return to claim his property, so a host of claimants 
suddenly appeared including a "wife" and "son:' Daly's 
common-law Mexican wife, Angela Diaz, had advanced 
him money to do assessment work; for this reason title 
was vested by the Supreme Court of the United States 
to her in 1899. During the long legal battle, she had sold 
her interest to Martin Costello, a 'Ibmbstone saloon 
keeper, for $1,800 (Cox, 1938). After the favorable deci
sion, Costello sold the property for $500,000 to the Lake 
Superior and Western Development Company. 

Long before the legal battle was over for the "Mag's" 
ownership, the potential value of Daly's claims became 
well known. Development on the 800 level of the Spray 
shaft had found fine orebodies near the Irish Mag sideline. 
Captain Jim Hoatson came to the district looking for a 
good property to purchase on behalf ofthe Lake Superior 
and Western Development Company. Nothing looked as 
good to him as the barren, hard limestone knob called 
"Mag Hill:' 

In the Calumet, Michigan, area, everone knew Cap'n 
Jim and respected his knowledge, so before long he had 
the money to buy the claim and sink the needed shaft. 
But for all his knowledge, Hoatson failed to realize just 
how deep the ores really were, and that it would cost much 
more to mine the Arizona limestones than it did the rocks 
in Calumet. On the ragged edge of bankruptcy, Cap'n Jim 
went back for more money, money to sink just a little 
deeper, where the ores must surely lie. So it was, on the 
faith of an uneducated miner, that some of the great 
names in the steel and iron business invested many 
thousands more. Their confidence in Jim was rewarded. 
After finding small bunches of ore on the 850 and 950 
levels and building a modest smelter, a fabulous orebody 
was cut on the 1050 level in 1902 by the Northeast drift 
(C.&A., 1916). Before the story of the Irish Mag was 
finished, nearly $10,000,000 in dividends were paid from 
the 15 acres that made up the claim. 

The Calumet and Arizona Mining Company absorbed 
the Lake Superior and Western Mining Company and set 
about to develop its vast holdings of favorable ground. 

Once the future of the Calumet and Arizona Company 
had been assured by the riches that flowed from its mines, 
'Ibm Cole, its president, began to buy all the ground he 
possibly could. Douglas, not to be outdone, paid a fortune 
for property he could have had for a trifle just a few years 
earlier, had his faith only been stronger. In the ensuing 
scramble absolutely undeveloped ground went for as much 
as $40,000 an acre. Stakes were high in this copper game; 
even after purchase, hundreds of thousands of dollars had 
to be spent sinking a shaft of up to 2,000 feet before the 
value (or lack of) could be determined. 

All the efforts of Cole and the C. & A. could all have 
been for naught save for the wisdom and absolute honesty 
of James Douglas and the partners of Phelps, Dodge and 
Company. The law of the apex had been firmly established 
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in the west by the famous Eureka and Richmond ruling. 
This law, simply put, means that whoever owns the apex 
of a continuous vein, lode, or ore formation, has the right 
to claim ownership of all ores on its dip, even if the vein 
passes under other claims at depth. There is little doubt 
that the Copper Queen Company could have claimed for 
its own all of the ore found by C.&A. and been upheld in . 
court. This would, of course, have been allowed only after 
bitter litigation at enormous expense. But Douglas said, 
"We must decide which industry is to prosper here-that 
of mining or that of lawyers" (Langton, 1940). 

So the common boundary law was mutually agreed 
upon and Bisbee was spared the grief and hatred that so 
scarred many other districts. Along with the agreement, 
free access to each other's mines was granted so that the 
discoveries of one could help the other. Thus began the 
cooperation between companies and their respective 
engineers which was heretofore unknown. Those of us in 
the profession today are still reaping the benefits of the 
shared technical progress that this spirit has brought to 
the industry. Perhaps this is the greatest contribution Dr. 
James Douglas made to mining. 

A third, though much smaller, company emerged about 
this same time. 'Ib the south of the Copper Queen lay a 
small block of claims controlled by a Duluth company. 
These claims were owned by Lem Shattuck, a long-time 
resident and proprietor of the Capitol Saloon. 

Shattuck lacked the funds necessary to develop this pro
perty so, putting up the claims as his contribution, he 
joined others to form the Shattuck and Arizona Copper 
Company. 

The venture was a risky one. A C.Q.C.M.Co. mine, the 
Uncle Sam, at the edge of the Shattuck ground had gone 
down 600 feet and drifted in all directions looking for ore 
with little success. Undaunted, the mid-western investors 
committed the necessary money. 

Once again luck sided with outside capital. After sink
ing only a few hundred feet and driving a small amount 
of drifts, good ore was found. Continued development ex
posed more and more good orebodies. The success of a 
small but adventurous group of investors was assured. 

A few years later this same group gambled once again. 
Everyone knew that the Dividend Fault cut off all the ore 
in the district (this largely is true), so any claim on the 
wrong side is, then, of little value, right. Not necessarily 
because the fault dips very steeply and there happened 
to be a concentration of ore along this massive structure. 
At the time of their activity this was not known. 

The Denn Shaft was begun with full realization of the 
financial risk, but perhaps without an understanding of 
what nature had in store. Nearly a thousand feet of post
ore sediments covered the favorable unit, so a deep shaft 
was obviously necessary. 

Bad ground from the massive faulting made sinking 
slow and expensive. Water was found in amounts that 
were never expected. Every round had the potential of 
breaking into a flow that would flood the mine and several 
did. Good ore was eventually found on the 900-foot level 
and this mine too became profitable under the name of 
the Denn and Arizona Mining Company. 

By the mid-1920's the two were combined to form the 



Shattuck-Denn Mine Company_ While this company was 

never large it had two very rich mines that rewarded their 

investors. 

Bisbee Comes of Age 
By the first years of this century, Bisbee had become 

a substantial town with more than two decades of suc
cessful mining to its credit. But it takes more than jobs 
to make a town. Necessities came slowly to the western 
mining camps and amenites often not at all. 

Early on, the responsiblilty for providing both those 

things needed and those wanted fell to the Copper Queen. 
First, a store was provided to see that the residents of 
Bisbee were able to buy food and clothing of quality at 
fair prices. Even though it was a "company store", none 
of the unfair, almost enslaving practices so commonly a 
part of other such groups were ever a part of the Copper 
Queen store or its successor, the Phelps Dodge Mercantile. 

'Ib counter the annual epidemics of typhoid, diphtheria, 
and smallpox, that killed hundreds over the years, the 
Copper Queen built and staffed Bisbee's first hospital. 
Just as important, James Douglas worked hard to educate 
the people of Bisbee about poor sanitation, the principal 
cause of the epidemics. However, it was after 1900 before 
the epidemics ended, finally yielding to the combination 
of understanding and a public water system. 

As previously noted, the C.Q. provided a library. They 
also constructed a church, the YW.C.A. (indirectly) and 
built, as well as operated, a fine hotel. 

Through the Bisbee Improvement Company, the Cop
per Queen brought electricity, natural gas and telephones 
to the town. Even a good daily newspaper was developed 
for the community by the Company. While the paper was 
often criticized as an instrument of the Company, it fill
ed an important void. 

Later, the Calumet and Arizona Mining Company car
ried on the tradition set by the Copper Queen. The C. & 
A. built and staffed a second hospital, provided the com
munity with a fine Y.M.C.A. and developed a new townsite 
called Warren. 

In spite of its remoteness and the ever-present evidence 
of corporate power, Bisbee was never truly a company 
town. The community and its people were not just allow
ed, but encouraged to govern themselves and seek their 
own destinies. This most certainly contributed to the good 
relations the mining companies had with their employees. 

Labor Problems 
'Ib this point, Bisbee had been singularly free of labor 

troubles, due principally to the efforts of the mining com
panies to provide a safe work environment, a pleasant 
community to live in, and wages comparable to what 
miners elsewhere were receiving. But in early 1917, just 
21h months after America's entry into World War I, a 
group known as the "Industrial Workers of the World" 
called a strike in Bisbee without a vote of the miners. 
Under threat and intimidation, by the third day about 
80 percent of the 4,500 men employed underground were 
staying off the job (Loyalty League of America, 1917). 
However, members of the mechanical trades never gave 
any support to the agitators from the IWW., and within 
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a few weeks half of the men were back at work under
ground. But the "Wobblies:' as they were called, persisted 
in their efforts to stop the mines with increased amounts 
of harrassment. At this same time, most of the other 
mines in Arizona and Butte, Montana, had also been clos
ed by this group. 

With the vital war requirements of the red metal 
threatened by the effects of the strikes, it was obvious that 
nothing short of drastic action would end the work stop
page. Convinced, and rightly so, that a strike in a time 
of unprecedented national crisis could only be directed 
and supported by people of treasonable inclinations, a 
deportation plan was conceived. Secretly, 2,000 men from 
every profession in the camp gathered before dawn on Ju
ly 12, 1917, to begin what they truly saw as their patriotic 
duty. At the same time, the telephone exchange and 
Western Union were occupied by interests favorable to the 
"Loyalty League;' as the group called itself. The morn
ing edition of the Bisbee Daily Review, delivered to all 
homes in the pre-dawn hours, warned that women and 
children should stay off the street that day. 

From house to house, combing every street and alley, 
the armed and deputized forces of the "Loyalty League 
of America" swept the whole camp. Every known striker, 
agitator, or sympathizer was removed and marched to the 
Warren ball park. Here a court questioned each man: ''Are 
you working? Do you want to work? Who can vouch for 
you?" A great many answered the questions appropriately 
and were released. However, 1,186 men were detained, 
loaded into cattle cars, and taken to a siding near Col
umbus, New Mexico. They were left with the warning 
that, should any return to Bisbee, they would most cer
tainly be killed. The strikers were then abandoned by 
their guards. 

For almost a month, the "Loyalty League" controlled 
the town until it was completely purged of the anarchistic 
"Wobblies". The actions of the "Loyalty League" were 
largely supported by the people of Arizona and the 
patriotic citizens of America. 

There were, of course, those who felt this was an im
perialistic act of the absentee mine owners who feared 
a loss of exaggerated war time profits. This typically vocal 
group, though very much in the minority, pursued every 
avenue in their efforts to see justice done, at least their 
form of justice. It was of no use. Charge after charge went 
unsupported by the courts. An investigation ordered by 
President Woodrow Wilson and conducted by Felix Frank
furter found no federal offense, while the Supreme Court 
of the United States determined that the participants had 
acted to enforce "the law of necessity:' 

Even today this event causes debate. One recent author 
(Byrkt, 1983) has chosen to judge the past in the context 
of the present-an unfortunate error. Using carefully 
edited references and poorly disguised inuendos he has 
found guilty those who were exonerated by the people of 
the time. It can still be said that what was done was for 
the best, a truly patriotic act. 

The Post World War One Years 
'lb this point almost all of the copper mined in the War

ren district had come from the high-grade replacement 
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orebodies scattered throughout the Paleozoic limestones 
around Sacramento Hill. Now "Sac Hill" became the focus 
of activity. 

Bulk mining and treatment of low grade ores by flota
tion had been profitably employed in several places in the 
West. Sacramento Hill had all the basic characteristics 
of these other deposits. 

Phelps Dodge developed the Sacramento pit with pre
production stripping beginning in 1917. Ore was not pro
duced until 1923 and continued through much of 1929. 

The underground mines of the district continued to pro
vide the bulk of copper produced. Phelps Dodge, Calwnet 
and Arizona and Shattuck-Denn remained the dominant 
forces in the district, but their relative prominance had 
changed. 

For nearly forty years the C.Q.C.M.Co., now the Copper 
Queen Branch of Phelps Dodge Corp., had mined the same 
ground and their reserves were nearly depleted. Much of 
the remaining tonnage was being mined by lessees in the 
Southwest, Czar and Halbrook mines. 

The Calwnet and Arizona had vast holdings of unde
veloped ground. For them the twenties were golden years. 
Nwnerous fine orebodies were found in the Junction, 
Oliver and Cole mines. The best was yet to come. In the 
spring of 1929 an exploration shaft, the Campbell, far to 
the east of any known ore hit what was to be the largest 
orebody ever hit in the district. The Campbell orebody 
contained more than one million tons of 80/0-10% ore. 

As history has shown time and again, ore alone does 
not make a good mining company. The difficult times 
brought on by the great depression found the two major 
companies in very different positions. 

Phelps Dodge, though with limited reserves, was in a 
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very good cash position. This was the result of exceptional 
management and high operating efficiencies. The 
Calwnet and Arizona on the other hand had been less 
conservative. Her treasury was depleted from an overly 
generous dividend policy. 

As a result, a merger was affected with Phelps Dodge 
the survivor. Once again the district was in the hands of 
those who half a century before had gambled on her and 
held faith. 
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Chapter Two 
The Early Influence of Mining in Arizona 

©1 981 by Michael N .  Greeley 

Terra Incognita 
Aboriginal Mining 

During the earliest centuries of human habitation, the 
native Indians occupied a region known later by the 
Spanish as "Terra Incognita." In a portion of that area, 
now named Arizona, mineral resources played a primitive 
role in the development of society. Early man restricted 
his mining primarily to surface outcrops of salt, clay, pig
ment materials, quartz, stone, turquoise, and other 
curiosities. These commodities were used to produce pot
tery, tools, and weapons. 

Some aboriginal mines are known to be very old. Cer
tainly the quarrying of ubiquitous chert and obsidian, and 
the manufacture of tools and weapons, must have preced
ed most other forms of mining by several thousand years. 

Paints were prepared for body adornment and to color 
pottery. These pigments probably were obtained from 
numerous localities that had exposures of such relatively 
common minerals as hematite (red to reddish brown col
or), malachite (green), and possibly carnotite (yellow). 
Evidence of this very early mining was reported no later 
than 1598 by the Spanish Captain, Marcos Farfan de los 
�dos after investigating what is thought to be the 
mineralized district of the Jerome area. Capt. Farfan 
reported the presence of an old shaft in the area and 
described it as being perhaps 16 to 17 feet deep. He 
categorized a variety of minerals according to color. 

In 1697, the Spaniards, Capt. Cristobol Bernal and Juan 
Mateo Manje, reported conversations with Apache Indians 
in which the Apaches described minerals similar to cin
nabar and native mercury. The Apaches used the ver
million cinnabar (mercury sulfide) as a body paint; blebs 
and pods of liquid mercury are frequently found with the 
sulfide. Description of the location of these deposits, and 
later discoveries of Indian artifacts, strongly suggest the 
mercury minerals referred to are those located in La Paz 
county, on the south flank of Cunningham Mountain in 
the Dome Rock mountain range. Here the Cinnabar mine 
was re-discovered by American prospectors in the 1880's. 

The 'lbhono O'odham (Papago) Indians and their ante
cedents apparently mined the hills of Ajo for centuries 
� obtain hematite. According to early American descrip
tIons, the natural colors due to intense mineralization 
would undoubtedly have attracted the Indians. The 
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Papago name for the area was "au'auho" which means 
paint; this word was probably transliterated to "Ajo" by 
the Spanish. 

Two small turquoise ornaments, associated with the 
Vahki Phase and located at the ancient Indian settlement 
of Ska-kaik (Snaketown), on the Gila River northwest of 
Casa Grande, are dated sometime between several hun
dred years before Christ and 300 AD. This turquoise 
jewelry is the oldest found in the United States. 

The most extensive turquoise mines operated by the 
aborigines in Arizona are those located southeast of 
Chloride in the Cerbat Mountains of Mohave county. 
Openings were cut 20 to 25 feet in solid rock on Ithaca 
Peak and abundant mine tools were discovered later by 
early prospectors. Major prehistoric turquoise mines oc
curred on Turquoise Mountain in the Courtland-Gleeson 
area of Cochise county and on the east side of Canyon 
Creek, in Gila county, just above its confluence with the 
Salt River. Centuries later, in the 1900's, Tiffany and 
Company of New York received shipments of the blue
green gem stone from the Chloride and Courtland
Gleeson areas. 

Other materials mined by the early Indians include 
clay, asbestos, and garnet. One rather large salt mine was 
operated between 900 to 1200 AD. This mine, probably 
the same as reported near Camp Verde in Yavapai coun
ty, by the Spanish explorer, Antonio de Espejo, in 1582, 
apparently had at least four underground levels. Another 
interesting aboriginal locale of the Terra Incognita is the 
Black Mesa area of central Navajo county, where ar
chaeological investigations show that by about 1200 AD, 
Indians were mining and burning coal. This utilization 
of coal as a source of fuel may actually predate a similar 
use in Europe. The largest coal company in the United 
States, Peabody Coal Company, currently produces about 
1 ,000,000 tons of coal each month from this same area. 

, 

Spanish and Mexican Development 
The preeminent role played by gold in attracting the 

Spanish to the New World is well recognized. Commands 
made by the Spanish throne to acquire this noble metal 
were often translated into bizarre acts of cruelty and bar
barism. The conquistadors wanted to convert the natives 
to Christianity and to take their gold. No attempt was 
made by these early Europeans to mine gold and silver; 
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they wanted instant wealth handed over to them by the 
conquered Indian nations. 

Although never confirmed, stories of seven cities of gold 
in the Terra Incognita prompted several SPaIlish expedi
tions into what is now northern Arizona and New Mex
ico. (Actually the eagerly-sought Seven Cities of Cibola 
turned out to be the somewhat more prosaic Zuni villages 
of stone and mud in northwest New Mexico.) The earliest 
explorations were led by Fray Marcos de Niza through 
the Santa Cruz Valley in 1539, by Francisco Vasques de 
Coronado through the San Pedro Valley in 1540, and by 
Alarcon who sailed his ship into the Gulf of California 
and up the Colorado River. 

Antonio de Espejo began his expedition in 1582. His 
travels took him via the Rio Grande into north central 
New Mexico and then westerly into central Arizona and 
the vicinity of the San Francisco Peaks. Espejo is the first 
foreigner on record to have discovered a major metallic 
mineral deposit in Arizona. He reported that he found, 
on May 8, 1583, rich silver ore in an area to the south 
of the San Francisco Peaks. This is the same locality 
described about 15 years later by Farfan in which he 
reported workings dug by Indians for pigments. 

Some authorities believe this mining location is what 
eventually became the famous United Verde deposit at 
Jerome (Yavapai county), at the head of Verde Valley. The 
stream in this valley was referred to by the local Indians 
with a descriptive name which meant "green", a name 
given in apparent reference to the occurrence nearby of 
the green copper carbonate, malachite. Spaniards later 
translated the Indian name to "verde". The United Verde 
mine, and what some consider to be its original cap, the 
United Verde Extension, comprise the single largest 
bonanza copper deposit in Arizona. 'lb date the deposits 
combined have yielded over 3.7 billion pounds of copper, 
52 million pounds ofzine, 55 million ounces of silver, and 
1.5 million ounces of gold. 

During the latter years of the 17th century, Jesuit mis
sionaries, led by Father Eusebio Francisco Kino, began 
establishing Catholic missions in northern Sonora, or 
what is now southern Arizona. As the mission churches 
were established principally along the major streams, 
Gila, San Pedro, and Santa Cruz, small military posts 
were garrisoned to protect Spanish settlements on the 
rivers and their tributaries. Settlers, priests, and Indian 
converts started prospecting and mining shallow deposits 
of oxidized and enriched silver-bearing lead deposits. 
About 1700, Father Kino's writings state: 

"In these new nations and new lands there are many good 
veins and mineral lands bearing gold and silver; and in 
the neighborhood and even in the sight of the missions 
some very good new mining camps of very rich silver ores 
are now being established:' 

The areas bordering the Santa Cruz River and its 
tributary, Sonoita Creek, and the areas flanking Arivaca 
Creek appear to have been the most heavily mined and 
developed by the early Spanish settlers. "Antiguas", mine 
pits and shallow excavations overgrown with vegetation 
and large trees and the remains of numerous crude adobe 
furnaces and slag piles, provided ample evidence to the 
early Americans that miners had preceded them. With 

the discovery in 1736 of the unusual "planchas de plata" 
at Arizonae, prospecting in the region intensified. 

Arizonae, or Arizona as the Spaniards later called it, 
was about a mile south of the eventual international 
boundary and about eight miles west of the old Mexican 
town, Sasabe, at a place now called Banera. Very large 
masses and sheets (planchas) of pure silver were dug 
essentially from the ground surface. Apparently one lump 
weighed 2,700 pounds; others weighed 200 to 400 pounds. 
Ultimately, 156 "arrobas", or a little over two tons of silver, 
were reported. It was a find that fired the imagination 
of later American prospectors. 

Throughout this region of northern Sonora, designated 
Pimeria Alta (upper Pima land) by the Spaniards, small 
scale mining operations were pursued despite various 
frontier difficulties including Apache Indian raids and 
local Indian revolts. The level of mining activity reduced 
considerably, however, during and after the Mexican 
Revolution of 1810-1812. As the Spanish troops were 
withdrawn so was the military protection. The missions, 
mines, and settlements were destroyed or abandoned as 
Apache raids and outlaw depredations increased. 

With independence in 182 1, northern Sonora was now 
a frontier of Mexico. The presidio of Tucson was re
occupied, affording some protect;on to the farmers and 
miners living in the Santa Cruz Valley and nearby areas. 
Apache attacks continued, however, and little mine 
development actually took place. Not until the war be
tween Mexico and the United States (1846-1848) was 
resolved and the Gadsden Purchase was approved (1854), 
was there a renewed vigor towards mineral exploration 
and development in the region of Arizona. 

Negotiations to determine the final southern boundary 
of the land embraced by the Gadsden Purchase is a story 
in itself. An obvious attempt was made to include areas 
of mineralization but little other than hearsay was known 
to guide congressional planning. Reports of the colorful 
outcrops at Ajo by early prospectors and '4gers traveling 
to California, must have been transmitted to Washington. 
'Ibm Childs, Sr., and his group of 19 men, in 1847 
launched an effort to locate the mysterious planchas de 
plata but were forced back north by unfriendly Mexicans. 
On their way to Tucson, they were directed to Ajo where 
the prospectors saw the copper mine, worked earlier by 
Indians and Mexicans. Childs reported that in addition 
to open cuts in the hillsides, there was an inclined shaft 
approximately 60 feet deep. The party found notched mes
quite logs used as ladders and ore buckets made from 
rawhide. Later, in 1849, this area was very close to one 
of the southern trails, EI Camino del Diablo (The Devil's 
Highway), from Altar to Yuma, traveled extensively to 
the California goldfields. 

Contrary to the original plan, the international boun
dary between the Arizona section and Mexico, was 
established too far north to give the United States a 
seaport on the Gulf of California. This unfortunate fact 
later created obstacles to the early development of the 
mineral industry and other commercial enterprises in 
southern Arizona. The necessity for low-cost, secure 
means of transporting ores and goods led to the rapid, 
alternative construction of railroads into the territory. 
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For 10,000,000, the Gadsen Purchase added over 45,000 
acres below the Gila River, and southern Arizona became 
a part of Dona Ana County, Territory of New Mexico. This 
southern acquisition later yielded the single largest 
primary silver district in the state, 'Ibmbstone, and several 
very large copper districts, including the rich, multi-metal 
cornucopia, bountiful Bisbee. 

American Settlement 
Mining in California exerted a major influence on the 

development of western New Mexico Territory. Providence 
may have played a role too. 

In settlement of the war with Mexico, the United States 
acquired the vast territory of California, Nevada, Utah, 
New Mexico, portions of Colorado and Wyoming, and 
northern Arizona. For this enormous acreage, Mexico was 
paid $15,000,000 pursuant to the Treaty of Guadalupe
Hidalgo signed on February 2, 1848. Unknown to both 
governments, interestingly, gold was discovered at John 
Sutter's sawmill in northern California nine days before 
the signing. In 1849, a year later, California produced 
some $45,000,000 in gold. In the decade, 1848-1858, 
California's gold production amounted to $555,000,000. 

Within a year of this gold discovery, 80,000 people had 
gone to California. Many more were to follo� and many 
passed through northern Sonora on their way. Regardless 
of success in the goldfields, some men, looking for new 
challenges, returned to Dona Ana County. In the 1850's, 
a favorite watering hole was Tucson. 

It was here in the Old Pueblo, 1850, that 'Ibm Childs, 
Sr., reportedly met for the fIrst time a fellow '4ger, Peter 
Rainsford Brady. He told Brady about Ajo and that he was 
preparing to return to the green-colored outcrops. 

Brady took employment with Colonel Andrew Belcher 
Gray who in 1854 surveyed a route on the 32nd Parallel 
for the Texas Western Railroad. In the meantime, another 
survey party was establishing the boundary between Mex
ico and the United States, including the southern border 
of what is now Arizona. On the Gray expedition, while 
resting in Sonoita (Sonoyta), in northern Sonora, Mexico, 
Brady had a Seri Indian guide take him to Ajo. He 
brought back copper specimens and, when released from 
his work in San Francisco, organized the fIrst mining com
pany to conduct business in Arizona. 

This company, the Arizona Mining and Trading Com
pany, born in August, 1854, was created specillcally to 
mine the ores of Ajo. At least some of the organizers and 
employees of the new mining fIrm are listed below: 

Major Robert Allen, President 
___ Bendel 
William Blanding 
Capt. Peter R. Brady 
*'Ibm Childs, Sr. 
Francis P. Clymer 
____ Cook 
B. (Hill) DeArmitt 
Edward E. Dunbar, Manager 
George Graham 
Col. Andrew B. Gray 
O. Charles Hayward 
G. Kibber 

John Killbride 
____ McElroy 
Jock McPherson 
Granville H. Oury 
Col. Porter 
Frederick A. &mstadt, Sr. 
* *Charles Schuchard 
Clem Thompson 
Dr. Webster 
George Williams 
J. Downer Wilson, Sec!I'r 
A. S. Wright 
Joe Yancy 

*1bm Childs and some of the fellows joined the group 
in Yuma. 
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"Charles Schuchard, B. H. DeArmitt, Col. A. B. Gray, 
J. Killbride, F. P. Clymer, G. H. Oury, C. Thompson, and 
F. A. Ronstadt, Sr., apparently formed a subsidiary party 
of 12 men led by Schuchard, that explored south of the 
border for the fabled planchas de plata. Their search was 
successful, finding a piece of silver weighing four ounces 
on the surface and later unearthing a mass weighing 19 
pounds in some old shallow pits overgrown with oaks. The 
group was driven north by Mexicans who claimed the pro
perty was in their country. 

After opening the fIrst wagon road in this part of 
Arizona, from Petato as Gila Bend was known in those 
days, to Ajo, the company hired local Papago Indians to 
help open the mine. Although reports vary, the miners 
apparently hand-sorted the first shipment of ore, compris
ed chiefly of beautiful ruby-red cuprite and native cop
per. The ore was freighted by ox team through Fort �uma 
to San Diego, 300 miles across the desert, and shIpped 
by boat to Swansea, Wales. At least one other shipment 
was sent by flat boat, from Yuma, down the Colorado 
River to Guaymas, in the Gulf of California, where it was 
transferred to a shipment bound for Wales. 

The copper smelter of Swansea paid according to the 
grade of the ore. Apparently the Arizona Mining and 
Trading Company received between $360 and $500 a ton. 
Enroute one ore shipment reportedly sank off the coast 
of Argentina. 

'Ib improve its profIt margin by shipping a higher grade 
product, the company attempted to smelt its own ore. A 
reverberatory furnace was constructed in 1856 at a cost 
of $30,000. Because of the expense of coke and charcoal 
and the lack of suitable flux, however, the furnace was 
not successful. Only 100 pounds of matte copper were 
produced. 

The remote location of the Ajo mine, high costs of 
transportation, comparatively low grade, and scarcity of 
water forced the operation to cease by 1859. It is to the 
credit of these mining pioneers that their enterprise 
lasted fIve years. The choice of name for the state of 
Arizona was undoubtedly influenced by the name of the 
fIrst mining corporation to operate in the territory. 

Additional influences derived from this fIrst mining ven
ture in Arizona are found in the later activities of some 
of the men involved. Brady remained in the territory and 
became a prominent businessman and politician. He was 
elected in 1866 as the first sheriff of Pima county and 
eventually served several terms as a territorial legislator. 

'Ibm Childs, Sr., operated a stage station on the Gila 
River and continued attempts to develop the Ajo mine. 
In 1884, he formed a partnership with Washington 
Michael Jacobs and reworked the copper deposit. The ore 
was shipped to the Selby Smelting Company of San Fran
cisco. Although the operation apparently produced little 
copper, Childs, Jacobs, and later, other partners, held on 
to their mining claims and eventually sold them to other 
developers. Childs and his son, 'Ibm, Jr., built a relative
ly large ranching business in the area. In Tucson, Jacobs 
continued operating an assay office, opened in 1880, that 
is still family owned. . 

Granville Henderson (Grant) Oury and his older 
brothers were very active in southern Arizona. Grant 
Oury was Chief Justice of the Supreme Court for the Pro-
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visional Government in 1860. He resigned the same year 
and eventually gained eminence as a lawyer and politician. 

Frederick Augustus Ronstadt, Sr., sold his interest in 
the mine at Ajo for $25. His son, Frederick, Jr., estab
lished in Tucson a wagon shop that was expanded by the 
family into a major hardware and building supply firm. 
Another German by birth, Charles Schuchard, who had 
served as an artist on Col. A.B. Gray's railroad survey
ing expedition, left the Arizona Mining and Trading Com
pany and, by 1857, had gone to work as an engineer in 
charge of smelting operations for another pioneer fIrm, 
the Sonora Exploring and Mining Company. 

The Sonora Exploring and Mining Company was found
ed in 1856 by Charles Debrille Poston and Samuel Peter 
Heintzelman. As a result of an exploratory trip in 1854 
with Herman Christian Ehrenberg and a party of 30 men, 
through northern Sonora and the Gadsden Purchase, 
Poston gained enough information and interest to help 
promote the general development of southern Arizona. 
After this trip, he returned east as the representative of 
California businessmen who were interested in promoting 
ventures in the Southwest. 

Poston and Heintzelman, who was a major in the U.S. 
Army at the time, convinced the Wrightson brothers and 
other investors in the Cincinnati area of the merits of 
their proposed mining venture. The company was formally 
organized in March, 1856, with Maj. Heintzelman as 
President and Poston designated Commandant and 
Managing Agent. By the end of the month, "Col:' Poston 
was on his way, via Texas, to Arizona. 

In Texas, Poston hired men and purchased equipment. 
Herman Ehrenberg met the group in Tucson and by 
September, the company had established its main office 
at the abandoned Mexican presidio at Tubac. Within a 
few months, Sonora Exploring and Mining Company 
owned the 17,000-acre Arivaca Ranch and land around 
Tubac. On January 1, 1857, the "discovery" ofthe Salero 
vein in the Santa Rita Mountains was announced, and 
the annual report, dated September 1857, announced 
ownership of 80 mines. Of this total the lodes apparently 
considered the most important were: 

Arivaca Ranch Cerro Colorado Area 
Amado Amarillo 
Arenia Carlos 
Basura Cesario 
Blanca Guadalupe 
La Purissima Heintzelman 
Los Tajitos Longoreiia 
San Jose Maria 
Santa Margarita Puertozito 

Santa Rita Mountains 
Ojero 
Salero 

The fIrearms inventor and manufacturer, Samuel Colt, 
became a major stockholder in the mining company. Even
tually he was a director and in 1859, as chief stockholder, 
he replaced Heintzelman as president. Colt also invested 
in at least two other mining enterprises, the Sopori Land 
and Mining Company and the Arizona Land and Min
ing Company, companion corporations of southern 
Arizona. 

Spun off from the Sonora Exploring and Mining Com
pany, in 1858, was the Santa Rita Company. It was organ
ized in Cincinnati by the founders of the parent company; 
the mines held and developed thus far in the Santa Rita 
Mountains were transferred into the new company. In 
May, Horace Chipman Grosvenor and Phocian Way, Cin
cinnati engravers, were sent to Arizona to establish head
quarters and supervise the company's operations. The 
company offices were set up at the Hacienda de Santa 
Rita near the abandoned mission at Tumacacori. By the 
next year, seven mines were operating. 

One of the Wrightson brothers, William, brought a print
ing press from Ohio to Tubac in January, 1859. With the 
blessings of the Sonora Exploring and Mining Company 
and the Santa Rita Company, he and his editor, Edward 
E. Cross, published the fIrst newspaper in Arizona. The 
fIrst issue of the Weekly Arizonian came out on March 3. 

All the mine properties were difficult to operate. Heint
zelman who supervised the mine operations in the Arivaca 
and Cerro Colorado areas from August, 1858, to January, 
1859, was frequently discouraged by the unskilled labor, 
faulty, crude equipment, high costs for supplies and 
transportation, and difficulties with the smelting furnaces. 
The company appears fortunate to have had very compe
tent, trained engineers, particularly the Europeans 
Frederick Brunckow, Herman C. Ehrenberg, Guido Kustel, 
and Charles Schuchard. Unfortunately, the number of 
mines they had to develop was probably too large and the 
variety of ores too great to treat uniformly. 

Frederick Brunckow was a native of Prussia and a grad
uate of the Royal Mining Academy. He discovered the San 
Pedro silver mine, about six miles southwest of 'Ibmbstone 
and half a mile east of the San Pedro River, reportedly 
in 1857. Brunckow left the Sonora Exploring and Mining 
Company in 1859 to develop his property and was 
murdered on July 23, 1860, by his Mexican employees. 
Apparently, he was found at the bottom of a shaft with 
a drill steel through his body. 

The mine which was commonly known as the Bronco 
influenced Ed Schieffelin in his prospecting during 1877 
of the silver-bearing outcrops to the northeast. Later he 
and his partners apparently used the old Brunckow cabin 
as headquarters and assay lab while staking the bonan
za area of 'Ibmbstone. 

Herman Ehrenberg was born in Germany. He produced 
the fIrst private map of the area encompassed by the 
Gadsden Purchase and, as an employee of the Sonora Ex
ploring and Mining Company, he produced a plan of the 
company headquarters at Tubac and sketches of the silver 
regions around Tubac. In August, 1856, he helped draft 
a petition to Congress seeking separate territorial status 
for Arizona. By mid-1858, he resigned from the Sonora 
Exploring and Mining Company. As president of the 
Cahuabi Mining Company, he reopened the old Picacho 
silver mine in the South Comobabi Mountains. He con
tinued his association with Sonora Exploring and Min
ing; however, by submitting several articles in 1859 to the 
"company" newspaper at Tubac. 

Ehrenberg was perhaps the fIrst and most persistent 
geographer and topographer of Arizona. While prospect
ing and carrying on mining activities in central and 
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western Arizona during the early 1860's, he helped 
establish the La Paz 'Ibwn Association and as secretary, 
organize and draft the mining laws of the Castle Dome 
mining district. He built a road eastward from La Paz 
toward the Walker and Weaver mining districts and on 
northwestward toward Fort Whipple and Prescott. When 
his productive life was cut short by murder on October 
9, 1866, his good friend and early pioneer merchant of 
the area, Michael Goldwater, established the town of 
Ehrenberg in his memory. 

Austrian-born Guido Kustel was educated as a 
metallurgist in Germany. He introduced and improved the 
barrel amalgamation process for the Sonora Exploring 
and :\lining Company. Eventually he returned to Califor
nia. establishing assaying and metallurgical fIrms, and 
he became a recognized authority on the treatment of 
precious-metal ores. 

Poston was probably the fIrst true mine promotor in 
Arizona. Although some of his statements regarding the 
mines held by the Sonora Exploring and Mining Com
pany were exaggerated, there is no doubt of his sincer� 
enthusiasm to see the mineral industry and general com
merce develop in the Santa Cruz River valley. A state
ment by him describing his tenure in Tubac reflects this 
philosophy: 

"It is astonishing how rapidly the development of mines 
increases commerce. We had scarcely commenced to make 
silverba.rs-!;:urrent with the merchant!-when the plaza of 
Tubac presented a picturesque scene of primitive commerce. 
Packtrains arrived from Mexico, loaded with all kinds of 
provisions. The rule was to purchase everything they 
brought, whether we wanted it or not. They were quite will
ing to take in exchange silver bars or American merchan
dise. Whether they paid duties in Mexico was none of our 
business. We were essentially freetraders:' 

In the operations, Heintzelman was the detail man and 
Poston, the "big-picture" man. While Heintzelman com
plained frequently in his diary of Poston's absences and 
apparent lack of interest, Poston appeared to be relative
ly busy obtaining more fInancing, men, and materiel for 
the mining enterprise. 

Poston's interests were varied. On his fIrst trip into the 
region of the Gadsden Purchase, he and Ehrenberg plat
ted the townsite of Colorado City (Yuma) and sold lots. 
Later, when he arrived from Thxas and rejoined Ehrenberg 
In Tucson, he also helped with the petition to seek in
dependent territorial status for Arizona. He continued his 
efforts and, with Heintzelman and others' help, he saw 
passage of the bill creating the Territory of Arizona in 
1863. Getting the bill passed by Congress and signed by 
P:esident Lincoln during the Civil War was particularly 
di�cult because of the known southern sympathies in 
Arizona. Upon formation of the new territorial govern
�ent, Poston was appointed fIrst Superintendent of In
dian Affairs. Already known as the "father of Arizona", 
the voters of Arizona Territory elected him as their fIrst 
Congressional Delegate to Washington, D.C. 

After this two-year term Poston was not re-elected but 
he did hold various public

' 
offices for a number of years. 

He wrote of his experiences often and was a founder of the �ety of Arizona Pioneers, a precursor of the Arizona Histoncal Society. Poston was a strong proponent of Arizona 

4 -t:, 

Early Influence of Mining 17 

development. Unfortunately, he lived very close to pover
ty in his later years and was found, June 24, 1902, dead 
on the dirt floor of his dilapidated adobe home in Phoenix. 

During the last half of the 1850's, in addition to the com
panies that Brady and Poston were associated with, there 
were several other mining organizations active in 
Arizona. Like Heintzelman, many of the mine developers 
were military men who were, or had been, stationed in 
Arizona. Maj. Robert Allen, who had gained experience 
mining with Brady at Ajo, attempted to rework the San 
Xavier mine. The San Xavier Silver Mining Company was 
organized in 1857 in San Francisco with a Mr. Breed as 
its director. It erected adobe furnaces on the Santa Cruz 
River at the Punta del Agua, about three miles south of 
the San Xavier mission, but apparently had problems 
with sickness (malaria?) among the men. The furnaces 
may never have been operated; in December, 1858, an 
agent of the company (Edward H. Belcher?) requested the 
Sonora Exploring and Mining Company to smelt the San 
Xavier ore. 

Another military man, Col. Andrew B. Gray, was direc
tor of the Maricopa Mining Company. Apparently in the 
late 1850's, this fIrm attempted to develop the Collins 
silver mine near the mouth of Aravaipa Creek on the San 
Pedro River. Gilbert W. Hopkins, a mechanical engineer, 
was reportedly the chief engineer on the property. 

Soldiers stationed at Ft. Buchanan, at the head of 
Sonoita Creek, prospected the nearby Santa Rita and 
Patagonia ranges. Captain Richard Stoddert Ewell, 
Lieutenants Richard S.C. Lord and Isaiah N. Moore, 
(Lieutenant Horace Randal?), "Colonel" James W. 
Douglass, and Richard M. Doss purchased the Corral 
Viego mine in 1858 from a Mexican prospector. The mine 
was re-named Patagonia; shafts were sunk and furnaces 
were built. A little ore was mined but the soldiers were 
probably ill-equipped in terms of training to develop the 
mine efficiently. Some of their ore was smelted by the 
Sonora Exploring and Mining Company. 

After passing through ownership of Elias Brevoort, a 
sutler at the fort, and Henry Titus, a fIlibuster and 
manager of the Union Silver Mining Company, the 
Patagonia was purchased in the spring of 1860 by Lt. 
Sylvester Mowry. He paid $25,000 for the property soon 
to be known as the Mowry mine. 

In 1856, a Lt. Humphries is said to have discovered base
metal and precious-metal deposits, apparently in the Cas
tle Dome Mountains northeast of Ft. Yuma. A prospec
tor named Halstead reportedly discovered the copper 
deposits of the central Buckskin Mountains north of 
Yuma in 1858. Neither one of these areas was actively 
mined, however, until about 1862. 

Except for possible cursory placering for gold around the 
Las Guijas Mountains near Arivaca, the Quijotoa Moun
tains near Covered Wells, and in the Ca:iiada del Oro near 
Tucson, important placer development by the Americans 
did not begin until the 1850's when several discoveries 
were made in western Arizona. It has been reported that 
gold was re-discovered as early as 1857 in the vicinity of 
the Red Hills, at the southwestern foot of the Chemehuevis 
Mountains. This area is about 18 miles southeast of 'Ibpock 
and is near modern Lake Havasu City. Other discoveries 
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may have been made in the later 1850's in Burro Creek 
and nearby gulches about 18 miles northwest of Hillside, 
in the vicinity of Bagdad. 

The fIrst truly significant placer discovery was made 
in 1858 by Jacob Snively where the Gila River wraps 
around the north end of the Gila Mountains, about 12 
miles east of Yuma. This placer ground, approximately 
two miles long, was the scene of a stampede and furious 
activity for several years. The most productive gravels 
were found near the mouth of Monitor Gulch where Gila 
City (Dome) developed. Within a few months of the an
nouncement of this bonanza, over a thousand prospectors 
were in the area combing the gulches. Officials of the 
Sonora Exploring and Mining Company complained that 
their Mexican miners quit work and left for the new dig
gings. J. Ross Browne described the scene: 

"Enterprising men hurried to the spot with barrels of 
whiskey and billiard tables; Jews came with ready-made 
clothing and fancy wares; traders crowded in with wagons 
of pork and beans; and gamblers came with cards and 
monte·tables. There was everything in Gila City within 
a few months but a church and a jail . . .  " 

As prospectors and miners moved into the western por
tions of the Territory of New Mexico, settlers including 
farmers, traders, and teamsters followed. For protection, 
in addition to that offered by the Army troops garrisoned 
at Ft. Yuma in California, forts were occupied or establish
ed at Ft. Defiance (1851), Tucson (1856), Calabasas (1856), 
Ft. Buchanan (1856), Ft. Mohave (1859), and several lesser 
stations. Communication and transportation between 
villages and rural settlements were facilitated by strings 
of stage stations. Greatest ofthe stage lines was the But
terfield Overland Mail which, in Arizona, ran westerly 
through Apache Pass and Dragoon Springs to Tucson, 
turning north by Picacho Peak to the Pima Villages on 
the Gila River, and then heading west down the Gila to 
Colorado City. 

Centers of civilian population were concentrated along 
the Butterfield route and in the fertile drainages of the 
Santa Cruz, Sonoita, and Arivaca washes and their adja
cent mines. The aggregate population, excluding Indians, 
counted during the decennial census of 1860 for the Ter
ritory of New Mexico, County of Arizona (now state of 
Arizona) was 1,541. Tucson, with 623 persons, was the 
most populous locality; Tubac was second with 164. The 
eldest person recorded was a woman, Quiteria Murguia, 
100 years old, living in Tucson; place of birth, unknown. 

The general hostility of the new territory can be illus
trated by reviewing the experience of Larcena Pennington 
Page. In 1860, Larcena was one of only 44 Anglo
American women over 16 years of age in the area. One 
day in March, while her husband was timbering in upper 
Madera Canyon of the Santa Rita Mountains, she was kid
napped from their camp by a band of Apaches. After forc
ing her to walk some distance, they pushed her down a 
hillside, stripped her of her clothing, speared her eleven 
times, and stoned her. Two weeks later, having lost blood 
and having subsisted on melted snow and wild plants, she 
crawled and stumbled into the lumber camp. Larcena sur
vived this ordeal; in 1913, a year after Arizona became 
a state, she passed away in Tucson. 
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The population fIgures during 1860 for mining com
munities are: 

Arivaca Mines 
Cahuabi Mines 
Copper Mines (Ajo) 
Gila City 
La Laguna 

27 Longorena Mines 4 
2 Patagonia Silver Mines 5 

18 San Pedro Silver Mines 8 
58 Santa Rita Silver Mines 5 
18 Cerro Colorado Mines 3 

There were 47 men that listed their occupation as 
miner. Although this number represents about 7.5% of 
the total work force (624), many others who listed their 
occupations such as laborer, teamster, or blacksmith, un
doubtedly worked for the mines. 

When the Civil War erupted in 1861, most of the 
military was withdrawn. The net effect ofthis withdrawal 
was chaos as Mexican Nationals thought the American 
government had collapsed and the Apache Indians 
thought they had won their war with the American in
vaders. In April, the Butterfield Overland Mail Company 
discontinued services through Arizona. Operations at 
most of the mines in southern Arizona were terminated. 

The headquarters at Tubac of the Sonora Exploring and 
Mining Company and its mines at Arivaca and Cerro Col
orado were abandoned. John Lee Poston, younger brother 
of Charles and storekeeper at the Heintzelman (Cerro Col
orado) mine, was killed by Mexican laborers in 186l. 
Horace Grosvenor, superintendent of the Salero mine, was 
murdered by Apaches on April 25, of the same year. (An 
earlier manager, F.N. Slack, was killed by the Apaches, 
probably in 1860.) The headquarters at the Hacienda de 
Santa Rita of the Santa Rita Company and its mines were 
abandoned by June 15, 1861. Within the next two years, 
all company operations were looted and devastated by the" 
emboldened Indians and Mexicans. 

After the war, William Wrightson returned to re-open 
the Santa Rita mines. He employed the prominent engi
neer and territorial legislator, Gilbert Hopkins. Unfor
tunately, Wrightson was murdered by Apaches on Feb
ruary 17, 1865; less than a month later, on March 1,  they 
killed Hopk.i.ils. 

Under the leadership of Lt. Mowry, however, the Mowry 
mine continued to prosper during the first stages of the 
Civil War. Production of lead and silver was maintained 
as the property was well equipped and well defended. 
Numerous settlers moved into the mining camp for securi
ty. Unfortunately, in June, 1862, Mowry was arrested by 
Union troops as a Confederate sympathizer and imprison
ed at Ft. Yuma for six months. Union agents operated the 
mine, apparently without much success, until it was 
returned to Mowry reportedly with $40,000 in damages, 
in 1864. Mowry attempted to raise capital to rebuild the 
mine but died unsuccessful, in 1871, in London. 

In contrast to the generally bleak and restricted condi
tions existing in the Santa Cruz River valley and its en
virons during the Civil War, prospecting and mining ac
tivities in central and western Arizona increased. This 
is due in large measure to the support given by troops 
stationed at Ft. Yuma and by officers such as the Union 
�neral, James H. Carleton, who provided military es
corts to prospecting parties and influenced the location 
of Ft. Whipple established in 1863. �n. Carleton recog
nized the value of gold as a means to fInance the war. 



Development of the Colorado River area and northeast 
into the Prescott area was rapid. Gold was the prime 
motivator. 

During the fall of 1861, an Indian trapper reportedly 
brought into Colorado City an eagle quill full of placer 
gold and showEd it to Pauline We�ver, one of th� most re
spected American trappers and guIdes of the penod. After 
confirming the find, Weaver organized a prospecting party 
of 40 men led by Jose Maria Redondo. They left in Janu
arv, 1862, for the dry washes on the western slope of the 
D�me Rock Mountains, an area that is about seven miles 
ea..c:t of the Colorado River. In a gulch named for him, Juan 
Ferra picked up a nugget that weighed 47.5 ounces. 

The rush was on. A wave of prospectors from Califor
nia and Sonora, Mexico, came in and by the end of 1862, 
La Paz, with a population of 1,500, was well established 
2� miles east of the river. The La Paz placer discovery 
greatly stimulated prospecting throughout the region and 
as far east as the Bradshaw Mountains. The Middle Camp 
and Oro Fino placers were discovered on the east side of 
the Dome Rock Mountains. Across the valley, eastward, 
are the Plomosa placers on the west flank of the Plomosa 
�lountains. 

In 1863, Abraham Harlow Peeples organized a prospec
ting expedition at Yuma and hired Weaver as its guide. 
The party traveled up the Bill Williams Fork and its trib
utaries to Antelope and Weaver creeks, north of Wick
enburg, where incredibly rich placer ground was found. 
On Rich Hill, Peeples is said to have picked up $7,000 
in loose gold one morning before breakfast. In the same 
year, the lode-gold deposit of the Vulture mine was 
di...c.covered by Henry Wickenburg, a member of the Peeples 
party. The enormous output of gold from this mine helped 
finance the Union Army; by the end of the war there was 
a 40'5tamp mill in operation. 

\Yhile Peeples and his gold miners were busy in the Rich 
Hill area, Capt. Joseph Reddeford Walker led an expedi
tion of about 34 prospectors into the Lynx Creek area near 
the future site of Prescott. A member of his party, Sam 
Miller, discovered gold in the creek. It has the honor of 
being the single most prolific placer drainage in Arizona. 

As the regions between Yuma and La Paz and central 
Arizona grew, river boat traffic on the Colorado River in
creased. People, produce, equipment and supplies of all 
description were shipped up and down the river. In 1862, 
the first shipment from the Planet copper mine was made; 
100 tons of selected high-grade ore was sent to the smelter. 
It is reported to have netted $100 a ton. In 1863, Capt. 
John Moss, accompanying Ckn. Carleton's California 
Volunteers, discovered the Moss vein about 5lh miles nor
thwest of the present town of Oatman. Although he 
reportedly shipped $240,000 in gold from his mine within 
the first year, Moss apparently died in poverty. !he story of Capt. Moss is not unusual. Although Henry 
WI:kenburg discovered one of the richest gold mines in 
Arizona's territorial history, he did not reap its great 
financial reward. Within three -years of his discovery, he 
sold the property and tried his hand at ranching. Unfor
tunately, he was not particularly successful and in 1905, tIred at 85 years of age, he shot himself. 

Others though, like Peeples, and later, Schieffelin, were 
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successful and retained their prosperity. Regardless of the 
final outcome, however, it was the initial discovery and 
the excitement ofthat find that was transformed by num
erous people into opportunity and enthusiastic endeavor. 

Arizona Territory 
Population Centers 

Governor John N. Goodwin and his gubernatorial party 
formally proclaimed the independent Territory of Arizona 
on the afternoon of December 29, 1863, at Navajo Springs 
in what was to become central Apache county. On January 
22, 1864, the group arrived at a new Army post, Ft. Whip
ple, only 18 miles northeast of the future city of Prescott. 

In order that the new territory could be subdivided into 
judicial districts and a new legislature could be formed 
with fair representation, the United States Marshal for 
Arizona was instructed to take a census. During the 
spring of 1864, Marshall Milton B. Duffield and two 
assistants were given a military escort for protection as 
they traveled about the territory counting its citizens. 

Within just four years of the first census, the popula
tion of the territory, excluding Indians, had grown almost 
300%. The aggregate total in 1864 was 4,573 persons. 
Although Tucson (population 1,568) was still the largest 
community, other areas, particularly in central and west
ern Arizona, were rapidly being developed. This develop
ment reflected primarily a shift in mine activity. Some 
of the settlements with a sizable group of miners are listed 
with their total population: 

Apache Chief Mine 8 
Apache Wide West Mine 3 
Castle Dome 32 
Cerro Colorado Mine 45 

El Dorado Canyon 90 
Fresnal 91 
Fort Mojave 120 
Hardys Landing 32 
Hughes Mines 54 
La Laguna 1 13 
La Paz 353 

Los Posos 
Mineral City 
Mowry 
New Water 
Olive City 
Picacho Mine 
Plomosa Placers 
Salizar Mine 
San Antonio Mine 
San Francisco District 
Scottie Mine 

14 
16 

252 
61 
19 

7 
14 

5 
17 
62 

4 

These villages including several others such as Arizona 
City (Yuma) and Tucson comprised the first and second 
judicial districts. The third district, actually enclosing 
most of the territory, contained Prescott and the mining 
centers of Antelope, Groom Creek, Lynx Creek, and Wick
enburg. Population figures were not segregated by village 
in this district, but it is interesting to note that of the 
761 working males (excluding soldiers), 435 of them, or 
57%, gave their occupation as miner. 

Practically one out of every four people in the Territory 
of Arizona in 1864 was a prospector or a miner. Of the 
total population, 53% (2,404) were working males, and of 
this group, 45% (1,080) were associated with mining. Jesus 
Angeilo, at 90 years of age, was the oldest person regis
tered and he listed his profession as miner. 

By the end of 1864, the first year of territorial govern
ment, Arizona had about 25 legally organized mining dis
tricts. Some of these, with their date of formation, are 
given below: 

La Paz 
Castle Dome 
El Dorado Canyon 

Oct. 6, 1862 
Dec. 8, 1862 

Jan. I, 1863 
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• LA PAZ 

• • • 
1 50- 500- 1 , 500-
500 1 500 5,000 

TUCSON • 

• TUBAC 

P OPULA TI ON OF SELECTED ARIZON A CITIES 

1 86 4  

4 - 9 



Pioneer May 10, 1863 
Weaver Jun. 25, 1863 
Yavapru Se� 28, 1863 
San Francisco Nov. 13, 1863 
Quartz Mountain Dec. 27, 1863 

Eureka Jan. 2, 1864 

Cerro Colorado Apr. 23, 1864 

Walnut Grove May 21, 1864 

Wickenburg May 21, 1864 

Bradshaw Se� 14, 1864 

Jacob Snively, of Gila City fame, was chairman of the 
Castle Dome mining district and Herman Ehrenberg was 
chosen as the District Recorder. The filing fee at his office 
in La Paz was $1.00. The Pioneer district was established 
by the "Walker" Prospecting and Mining Company and 
the Weaver district was named in honor of the old Ten
nessee trapper, Pauline Weaver. Henry Wickenburg was, 
appropriately, the first president of the Wickenberg district. 
Politics 

The fledgling government had many tasks before it. In 
addition to taking the census and creating three judicial 
districts in its first year, it located a capitol and elected 
the first territorial legislature. 

In 1863, there were three principal centers of population: 
1 1 )  the future site of Prescott and its neighboring mines, 
(2) La Paz, and (3) Tucson. The census taken the following 
year showed that the old Pueblo of Tucson had more in
habitants than all the people counted in either the second 
judicial district (containing La Paz) or the third district 
(containing the Prescott area). 

Gen. Carleton, the commanding officer of the territory, 
was convinced that the area bordering Granite and Lynx 
creeks \1,oClS rich in gold and he wanted to secure this wealth 
for the Union. He sought and received permission to 
establish Ft. Whipple in this area. 

Carleton also apparently helped persuade Gov. Goodwin 
and his cabinet that a site for the capitol should be selected 
in central Arizona near the fort. There in a region of 
relatively abundant natural resources, including timber 
and water, and with relatively few Mexican or secessionist 
influences, the new seat of government could be protected 
and could thrive. A few months after Goodwin's party 
reached Ft. Whipple, the capitol was established a short 
distance to the southeast at a site on Granite Creek and 
named Prescott. 

Election day, in 1864, was Monday, July 18. Voters 
selected nine members for the Council (now the Senate) 
eighteen members for the House of Representatives, and 
a delegate to represent the people of Arizona in the House 
of Representatives of the thirty-eighth Congress of the 
United States. A nwnber of polling places were in the 
homes of mining officials and in recorders' offices of various 
mining districts. 

. 
Mi:ung interests were well represented in the first Terntonal Legislature. In addition to the most famous miner 

at that time, Charles D. Poston, who was elected handily 
as Territorial Delegate, miners composed 44% of the new 
legislative body: 

�ame 
Coles Bashford <President) Mark Aldrich 

COUNCIL 
Residence 
Tucson 
Tucson 

Occupation 
Lawyer 
Merchant 
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Henry A. Bigelow 
Patrick H. Dunne 
Robert W Groom 
George W Leihy 
Francisco S. Leon 
Jose M. Redondo 
King S. Woolsey 

COUNCIL (cont.) 
Weaver 

W Claude Jones (Speaker) 
Nathan B. Appel 
Thomas J. Bidwell 
John M. Boggs 
Luis G. Bouchet 
John G. Capron 
Jesus M. Elias 
James Garvin 
James S. Giles 
Gregory P. Harte 
Norman S. Higgins 
George M. Holaday 
Gilbert W Hopkins 
Henry D. Jackson 
Jackson McCracken 
Daniel H. Stickney 
Edward D. Tuttle 
William Walter 

Tucson 
Groomdale 
La Paz 
Tucson 
Arizona City 
Agua Fria Ranch 

HOUSE 
Tucson 
Tubac 
Castle Dome 
Prescott 
La Paz 
Tucson 
Tucson 
Prescott 
Prescott 
Tucson 
Cerro Colorado 
La Paz 
Maricopa Mine 
Tucson 
Lynx Creek 
Cababi 
Mohave City 
Mohave City 

Miner 
Printer 
Miner 
Miner 
Farmer 
Rancher 
Farmer 

Lawyer 
Merchant 
Miner 
Miner 
Carpenter 
Merchant 
Rancher 
Physician 
Miner 
Surveyor 
Mining EngI: 
Hotel Keeper 
Mining EngI: 
Wheelwright 
Miner 
Miner 
Miner 
Miner 

The enthusiasm expressed by Gov. Goodwin in his open
ing address, September 30, 1864, to the newly convened 
assembly with respect to the mineral potential of Arizona 
is obvious: 

"The most extensive and important interest of this territory 
is the mineral wealth. Its development will be greatly pro
moted by well considered and liberal legisla
tion . . .  (Arizona's) mineral wealth is yet unknown, but 
enough has been discovered to dazzle and perple.x the 
mineralogist with its richness and extent. Whole chains of 
mountains are seamed with veins of gold and silver. And 
the gold and copper mines of the Colorado and Hassayam
pa are only surpassed in richness by the silver mines of 
southern Arizona. The obstacles which have retarded the 
development of this wealth will soon be overcome" 

The new legislative assembly met only for a brief time, 
September 26 to November 10. During that period, 
however, the gentlemen subdivided the territory into the 
following four counties, also designating the respective 
county seats: (1) Mohave (Callville), (2) Pima (Tucson), (3) 
Yavapai (Prescott), and (4) Ywna (La Paz). The first 
legislature also enacted a code of laws, including mining 
laws, for the territory. 

The separation of later counties and designation of coun
ty seats was to a large degree dependent on mining in
terests. AB the focus of mine a�vity in Mohave county 
moved, for example, so did the county seat. From Callville 
the seat was transferred to Mohave City in 1866. During 
the next seven years, the seat was in Hardyville, Cerbat, 
and Mineral Park. Eventually, as mineral production 
dwindled, Kingman was made the county seat in 1887. 

Cochise, Gila, Graham, Pinal, and Santa Cruz counties 
were created from portions of pre-existing counties primari
ly because of their growing mining communities. The last 
county created by the Territorial Legislature was named 
for one of its earliest prospectors, Mason Greenlee. 

Gov. Goodwin and several members of his cabinet were, 
like the miners, struck with gold fever. The Secretary of 
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State, Richard C. McCormick, and the governor's private 
secretary, Henry W. Fleury, joined Goodwin in co-signing 
a number of mining claims. Indeed Secretary McCormick 
was so impressed by the role of mining and its potential 
in the new territory that he attempted to design an official 
seal: 

"The design, that cia stalwart miner, standing by his wheel
barrow, with pick and shovel in hand, the upturned 'pay
ing dirt' at his feet, and the auriferous hills behind him, 
with motto 'Ditat Deus' (God enriches), f<rmS an appropriate 
and striking combination." 

Th this day the importance of mining in Arizona is 
acknowledged in the great seal of the state. Incorporated 
into the design is the portal of a mine adit and a miner 
standing in front, with his pick and shovel, and an ore con
centrating facility shown in the background. 

Commerce 
During territorial days the business of Arizona was close

ly connected to mining and influenced by mine develop
ment. Continuing a pattern begun prior to 1863, the loca
tion and construction of roads and Army forts were strongly 
dependent on the location of mining communities. The 
need to supply these communities with foodstuffs, clothing 
goods, medicinal materials, hardware, building materials, 
and a variety of other products required the efforts of 
farmers, freighters, blacksmiths, and merchants. 

Important early business developers included such 
names as Barney, Hardy, Ochoa, Tully, Hughes, Goldwater, 
Hayden, Wodsey, and Zeckendmf. There were many others. 
As the fabric of society was constructed, other professionals 
including physicians, lawyers, teachers, ministers, jour
nalists, and engineers established residency. Many of these 
early Arizonans were diversified in their business enter
prises and many invested heavily in mining ventures. An 
example is Michael Goldwater who reportedly built a r::llll. 
at Wickenburg in 1865. He operated the mill one month, 
realizing $3,000 a day, and then sold it. 

Grub stakes, wherein normally the investor and the pros
pector each received 50% of any minerals found, and/or 
staked, were common. Optimism was high and frequent
ly a prospector would stake 100 claims, requiring $10,000 
annual development, when he had only $10 to his name. 
The lure then, as now, was strong and at times irresisti
ble. The following stanza was found in a mining prospec
tus of territorial days: 

"Come, little brother and sit on my knee, 
And both of us wealthy will grow, you see, 
If you will invest your dollar.; with me, 
I will show you where money grows on the tree." 

Tucson was the traditional center of mine promotion and, 
accordingly, it was the home of the American and Mex
ican Mining Exchange. Established in December, 1880, the 
Exchange was visited by capitalists and engineers to view 
ore specimens and trade information. 

The "mining bug" infected a variety of people. Around 
1900, acting on complaints that quarterly reports had not 
been received for several years from the Postmaster at 
Ehrenberg, the Post Office Inspector decided to investigate. 
He found mail that should have been delivered four years 
earlier. Apparently Postmaster Daniel had been too busy 

mining. Daniel had not even opened a letter to him from 
the Postmaster-General thanking him for the "high class 
of service ... rendered ... at Ehrenberg:• 

The enthusiasm and high regard held for mining was 
reflected early in the names chosen for local ne'WSpapers. 
The third newspaper established in the territory was the 
Arizona Miner, published by Secretary McCormick. Its first 
issue, March 4, 1864, was circulated from Ft. Whipple. It 
eventually became the Daily Journal-Miner of Prescott. 
Others followed: the Nugget and the Daily Prospector of 
Thmbstone, Silver Belt of Globe, Our Mineral Wealth and 
Mohave Mines of Kingman, the Wzckenburg Miner, the Pick 
and Drill of Prescott, the Pinal Drill, the Copper Era of Clif
ton, Copper Belt of Jerome, and the Prospector of Quijotoa. 

Mine Discoveries 
With the dangerous Apache, Hualapai, and Thvapai ever 

lurking, it was difficult for the prospector to evaluate the 
groWld, "with a pick in one hand and a gun in the other." 
However, the sheer number of increasing miners, banding 
together, provided more self-protection, and the greater 
determination exhibited by the Army leaders to subdue 
the Indians, gradually provided a safer environment in 
which to develop mines. Railroad construction across 
Arizona began in 1877 at Yuma, and G:!ronimo surrend
ered in 1886. Transport conditions improved and ore could 
be shipped out and machinery brought in at reasonable 
prices. Capital investment was attracted from the eastern 
states and from Europe. 

The territorial years witnessed great lode, or hardrock, 
discoveries of copper, lead, zinc, silver and gold deposits. 
Some of the finds were truly bonanzas. Among the more 
important mines that had a major impact on the territory, 
tabulated by principal metal, are the following: 

Copper Gold 
Bisbee area Congress 
Clifton-Morenci area Crown King 
Inspiration area Harquahala 
Jerome area Katherine 
Magma King of Arizona 
Miami area La Fortuna 
New Cornelia Mammoth area 
Old Dominion McCabe-Gladstone 
Ray North Star 
Silver Bell area Oatman area 

Octave 

Lead/Zinc 
Castle Dome area 
Duquesne 
Golconda 
Montana 
Mowry 
San Xavier 
Thnnessee 

Silver 
Co=onv.;ealth 
Hermosa 
Mack Morris 
McCracken 
Peck 
Silver King 
Tip Thp 
Thtal Wreck 
Thmbstone area 
Vekol 

Several of these mines were touted almost as much for 
their by-product commodities as they were for their prin
cipal metal. For example, as important as the United 
Eastern and 'Ibm Reed mines were as primary gold pro
ducers in the Oatman area (more than $27,000,000), the 
combined precious-metal value of the United Verde and 
Little Daisy (United Verde Extension) copper mines was 
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almost twice as much. The Thmbstone area has produced 
over $30,000,000 in silver, the largest primary silver dis
trict in the state, but it has also produced a very signifi
cant quantity of gold as well. The production of lead, zinc, 
silver, gold, and manganese, in addition to copper, from the 
Bisbee ores, has made this mining camp one of the most 

stable in the state. It has produced over $1,000,000,000 in 

metal. 
An interesting sidelight to the discovery of the copper 

deposits of the Clifton-Morenci area is the story of Fred
erick Remmington. Remmington, a famous western ar
tist, is reported to have lived and placered for about a year 
in the early 1870's at Gold Gulch, which is located on the 
southwest side of the present Morenci pit. In three weeks 
he apparently uncovered $6,000 in placer gold by remov
ing rocks and boulders that covered a depression in which 
the rich gravel had settled. 

Shifting Populations 
While the miner may be recognized as the scout of 

civilization, his somewhat transient nature must also be 
acknowledged. Because of the rapid development and fre
quent exhaustion of certain ore deposits, particularly gold 
and silver, mining communities commonly flourished for 
a brief time and became ghost towns when the miners 
searched for more fertile ground. 

In 1880, the federal records show that there were 4,678 
miners, representing about 21% of the total number of 
working males. There were, scattered about the territory, 
seven copper mines, 232 precious-metal lode mines, two 
placer mines, 24 amalgamating mills. five arrastras, and 
one operating smelter. Substantial populations were found 
at the milling and mining villages of Charleston, Con
tention, McMillanville, Pinal City, and Thmbstone. 

The peak years of Thmbstone were between 1882 and 
1884, when the population was probably about 10,000. 
At this time the city may have been the most cultivated 
in the West. It was larger than San Francisco and cer
tainly offered most cultural activities. When Cochise 
county was created in 1881 ,  Thmbstone was naturally 
selected as county seat. When the mines were initially 
flooded in the late 1880's, the miners and much of the 
populace left. By 1890, Thmbstone was almost dead with 
a population of 1,875. Its satellite communities of 
Charleston and Contention were deserted. 

McMillanville boomed with a peak population of about 
1,500 in 1880 but by 1890, when the mines had played out, 
there was only one person left. The Silver King mill was 
located at Pinal which in the early 1880's is reported to 
have had a population of 2,000 people. This village rapidly 
disappeared, however, when the Silver King closed in 1888. 

By 1890, other mining camps were becoming important 
population centers. These included Bisbee, Clifton, Ari
vaca, Harshaw, Reymert, Morenci, Congress, and Jerome. 
Among the male miners that year, there was one woman 
who gave her occupation as miner to the census taker. 

Mine Contributions 
Typically the principal contributions of mining during 

the years Arizona was a territory, were employment, pay
rolls, and taxes. Although individual or cumulative com
pany wages are not known, the total income paid to 
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miners must have been large. The total payroll was prob
ably the largest within any one industrial segment of the 
territory. Employment as a percentage of the workforce 
varied widely, however, from year to year as changing 
economic conditions in the nation affected mine produc
tion and general employment at home. 

According to the 1909 statistics, there were 18,094 
miners working in Arizona Territory during that year. 
This number represented 21% of the total workforce. 
There were 251 producing mines. A year later, 1910, the 
United States Geological Survey reported that the ter
ritory contained 136 mining districts producing precious 
metals, copper, lead, mercury, and tungsten; gold was the 
chief product of 67 districts. 

Obviously the relatively large number of mines and the 
high level of employment, along with substantial total in
come, had a major impact on the growth of Arizona. It has 
been reported that in the 50 years since Americans began 
mining in Arizona, through 1910, the total estimated value 
of metal production alone was over $600 million. 

Taxes represented another major contribution of the 
mineral industry. This source of revenue collected by the 
government helped enormously in funding programs to 
build and operate schools, construct roads, dams, and 
other public works projects, and support various other ter
ritorial requirements. 

In 1875, the Eighth Legislative Assembly enacted a law 
providing for the taxation of the net proceeds of the mines. 
Generally this amounted to two dollars for every $100 in 
net proceeds. This net proceeds tax was repealed six years 
later, leaving property and similar taxes in the hands of 
the county authorities. In 1884 the Territorial Auditor 
commented (in referring to the mines) that "the chief in
dustry, the one without which our Territory is nothing" 
was not paying its fair share in taxes. The Auditor, in 
1890, recommended the mineral industry help Arizona 
erase its more than $88,000-debt by assuming a renewed 
net proceeds tax of one percent. 

By 1900 the net Territorial indebtedness had reached 
over $1,000,000 and pressure to reinstate additional mine 
taxes intensified. For years certain voters felt that mine 
valuations and assessments were too low in comparison to 
those assessments placed on the cattle and railroad indus
tries. As an incentive to build, however, railroads were often 
extended tax exemptions for periods of 10 years or more. 
Eventually the 24th Legislative Assembly, in 1907, passed 
the Bullion Tax Law which levied a tax based on the value 
of a mine fixed at 25% of the value of its gross product. 

The Fifteenth Legislature voted to move the capitol 
from Prescott to Phoenix and, in February 1901 ,  the new 
Territorial Capitol was dedicated and occupied. It was 
built almost entirely of Arizona products. The foundation 
was constructed from malapai (andesite or basalt), 
reportedly mined from Camelback Mountain, between 
Phoenix and Scottsdale. Gray granite taken from the 
South Mountains, immediately south of the capitol city, 
comprised the building stone of the first floor. The upper 
stories were constructed of tuff quarried from a mine 
about two miles north of Kirkland, in Yavapai county. 
Recently, this porous rock has been mined, crushed, and 
marketed as a kitty litter. 
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� mining communities developed, particularly in the 

co�per camps. a se.nse ?f
.
pe�anence took h?ld. Families 

began passing the II IIll��g mterests. and skills on to the 

next generation. The �g comp�es played a more ac

ti\'t! role in the cornmuruty by proVlding land and money 

to build hospitals, churches, libraries, fraternal organiza

tions.. '01CA's, ¥WCNs, and recreational facilities. They 

actively sponsored participation in the arts and in athletics. 

Se .... eral examples of this often overlooked generosity 

should be mentioned. In 1903 the Phelps Dodge Corpora

tion contributed 75% of the construction costs of the 

beautiful Herring Hall, the fIrst gymnasium on the 

campus of the University of Arizona. A year later Phelps 

Dodge I through its subsidiary, the EI Paso and South
western Railroad) and the Calumet and Arizona Mining 

Company donated over $37,000 to erect the YMCA 

building in Douglas. 
Cnder the guidance of its owner, Senator William An

drews Clark, the United Verde Copper Company built a 
hospital in Jerome and employed a medical staff. The 
mir:er received free medical and surgical care; a small fee 
.... -as ch:lI'ged for his family. A clubhouse was constructed, 
pro\',ding a large men's lounge containing pool and 
bil l i:lI'd tables. a ladies' lounge, a card room, a soda foun
w.in . . md a small ballroom. 

In many of the mining towns, the companies attemp
ted to make living conditions comfortable through con
struction of numerous facilities that were normally pre
sent only in or near larger metropolitan communities. The 
Old Dominion Company provided Globe with a weIl
appointed library. Youth activities were strongly encour
aged and sponsored by the mining companies. The fIrst 
YWCA in the territory was organized in 1908 in Bisbee. 

.\rizona·s first natural gas line was brought into the cop
per smelter at Douglas at the turn of the century. This 
line was financed by a loan of $2,000,000 from Phelps 
Dodge to the small El Paso Natural Gas Company. Even
tually EI Paso was able to build a distributing network 
through the state. 

State of Arizona 
Population and Politics 

On Valentines Day, February 14, 1912, the Territory of 
Arizona achieved statehood. Two years before, the 13th census Of

. 
the Nation counted 204,354 persons living .... ·nhm Arizona's territorial boundaries; over 18,000 were 

mmers. 
In 1910 the largest cities were Tucson and Phoenix (Ph . . 

oemx overtook Tucson during the decade between 
1 9 1 0  and 1920.) The population of some important minmg centers was as follows: 

Arivaca 2,480 Lochiel 92 Bisbee 9,019 Lowell 4,356 
Chloride 275 Mammoth 651 
Clifton 4,874 McCabe 139 
Congress 471 Metcalf 2,868 
Copper Hill 521 Miami 1,390 
Courtland 914 Mineral Park 71 
Douglas 6,437 Morenci 5,010 
Gle€son 
Glenwood 

600 Mowry 27 
101 Oatman 168 

Globe 7,083 Oracle 224 
wlconda 198 Paradise 267 
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wldroad 269 Pearce 517 
Greaterville 130 Fbland 117 
Hackberry 84 Rosemont 68 
Hayden 582 Silver Bell 1,721 
Helvetia 454 'Ibmbstone 1,582 
Humboldt 525 Washington 132 
Jerome 2,393 Wickenburg 570 
Klondyke 334 Yucca 138 

In 1912, the new state of Arizona had 445 active mines, 
including 51 placer gold operations. There were 72 con
centrating facilities (with 4 arrastras) and 11 smelters. 
A gross value of over $67 million in minerals was pro
duced. During that same year, the legislature created an 
office of the State Mine Inspector to establish and enforce 
mine safety standards. 

Establishing a new mining code to clarify the rules and 
regulations governing mine operations and a new mine 
taxation policy was a priority of the fIrst state legislature. 
At the fIrst session, the legislature repealed the Bullion 
Tax and for the next several years the politicians and the 
mining interests attempted to write an equitable law. 

Pressures placed on the mines to produce more during 
World War I and the strong downturn in production and 
employment during the depression, created havoc with 
any set formula of taxation. Property valuations clearly 
got out of hand, however, when in 1918 the assessed value 
of all mine property went over $491,000,000, more than 
58 percent of the total state valuation. (Meanwhile, the 
ostrich industry of Maricopa county, comprised of 832 
ostriches, received a valuation of $7,335.) The 15th bien
nial report of the State Tax Commission (December 31,  
1940) acknowledged the inherent difficulty in mine tax
ation when it said that mining property, always the 
largest and most valuable classifIcation of property "is 
by far the most difficult on which to place a proper valua
tion:' 

A review of population statistics for Arizona's counties 
shows that, in general and except when a new county was 
created at the expense of others, from 1864 on, there was 
relatively steady growth. The most serious setback to this 
record occurred during the 1930's in the predominantly 
mining counties of Cochise, Gila, Greenlee, Santa Cruz, 
and Yavapai. As the price of copper slumped dramatically 
during the depression, most of Arizona's copper mines 
closed down or drastically curtailed production. In 1929 
over 830 million pounds of copper had been produced, but 
in 1933 the copper produced had dropped to just over 1 14 
million pounds. The total value of mineral production in 
the state was the lowest in 38 years. 

Because it is generally easier to restart operations at 
an open-pit mine than it is at an,underground mine, the 
deep, relatively high-grade mines were the only copper 
producers kept open in 1933. The three that operated were 
the Copper Queen at Bisbee, the Magma at Superior, and 
the Little Daisy at Jerome. Unemployment in Arizona 
was severe and miners looked elsewhere for work. Dur· 
ing the 1930's, Cochise county lost over 15% of its popula
tion. (Ironically, in 1939, in part because of the tremen
dous outpouring of copper and other metals, Bisbee be
came the county seat in place of moribund Thmbstone.) 

Gila county experienced a 23% decline in population 
during the depression and Greenlee county suffered the 
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largeSt reduction by losing over 43% in the 20-year period 
between 1920 and 1940. During �hese two d�cades, San

: ta Cruz county lost over 25% of Its populatIOn; YavapaI 
nty lost nearly 7% of its residents during the thirties. � five counties described lost almost 17,000 inhabitants 

bet�-een 1930 and 1940. 
B ... 1940. the aggregate population of Arizona was just 

shy 
-
oj a half million. Continuing an un�bated trend, Tuc

son and Phoenix had grown substantIally larger than 
other towns and the number of significant mining com
munities had begun to decline. Some of the more impor

tant mines were located in the vicinity of the towns listed: 

A)O 3,049 Miami 4,722 
Bisbee 5,853 Ray 2,454 
Clifton 2,668 Superior 2,526 
Glo� 6,141 Thmbstone 822 
Jerome 2,295 Wickenburg 995 

During the period, 1912-1940, the state legislature con
tinu� to recognize the importance of mining by creating 
first. the :\rizona Bureau of Mines in 1915 and second, 
th� .-\r.zon:.l Department of Mineral Resources in 1939. 
Th� B ureau on 'lines, housed at the University of Arizona, 
provici�d the mineral industry valuable research data in 
geology. mi n ing, and metallurgy. The Department of 
�[inenl Resources assisted the small miner with his min
ing and marketing problems and acted as a liason in ex
plo!'3.tion projects and mine financing programs. 

Durin g  this same period the Arizona Small Mine Oper
awrs Association (ASMOA) was founded to provide a 
unifi� organization that could represent the independent 
miner beiore the legislature and offer a vehicle for the 
exchange of technical experience. For a while Charles F. 
Will is. a mining engineer and former publisher of the 
Ari..:'ona Jfining Journal, was its executive secretary and 
editor of its monthly journal, the prestigious Pay Dirt. 

�line Contributions 
During its initial year (1912), the state ranked first 

amon� all sta�es 
,
in the production of copper, producing 29't 

.or the na�lOn s total output. Its ranking in silver pro
ductIOn was sL'cth place, seventh in gold. Additional metal and . mIneral production included lead, zinc, tungsten, semlprecl�us gem stones (particularly chrysoprase), clay, S::isum. lIme, �uartz, sand & gravel, and stone. 

mportant mInes operated during the early years of statehood, prior to WW II, included: 
Bagdad 
Bisbee area 
Commonwealth 
Iron King 
lnspir:ltion area 
Jerome area 

Magma 
Mammoth area 
Miami area 
Montana 
Morenci 
New Cornelia 

Oatman area 
Octave 
Old Dominion 
Ray 
Silver Bell 
Thmbstone 

The two . . 1 . pnncIpa mmes of the Jerome area those O\I,'!1ed by the United Verde and the United Verde 
'
Exten-Sion compani '11 b d 

. 
. 

es, WI e remembered for their longevity an their nchn Th U 
. 

aim . 
ess. e ruted Verde deposit was mined ost contInuously from 1883 until 1974 and the two �P�r " ' 

' ld mInes combmed have contributed over 10% of the �o
l 

and SlIver produced in Arizona. The total estimated · a  ue of p d . te
d \. d ro uchon exceeds $600,000,000; truly the Uni-er e was one of the world's greatest copper mines. 
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The largest single, primary producer of gold in Arizona 
was the United Eastern. Its total metal value was more 
than $ 14 million. When other properties, including the 
'Ibm Reed, Goldroad, Moss, and Telluride, are considered, 
the Oatman area produced over $35 million in gold and 
a minor amount of silver. 

'Ibmbstone deposits comprised the greatest concentra
tion of primary silver in the state. Important individual 
mines were the Contention, Good Enough, Grand Central, 
and 'Ibughnut. These properties, combined with others, 
have been responsible for over $40 million in metal value. 

During the First World War, the capacity of Arizona's 
mines was relied upon heavily to supply the raw resources 
for armaments and materiel. A secure source of copper, 
lead, zinc, and other metals was a vital ingredient in the 
eventual defeat of Ckrmany and her allies. The produc
tion of copper alone during the war years, 1914-1918, was 
over three billion pounds. 

When the major mines closed or curtailed production 
during the depression, many miners turned to individual 
operations for their livelihood. Gold-bearing materials 
were eagerly sought as the federal government, in 1933, 
raised the price of gold from approximately $20.67 to 
$25 .56. In 1934 the price was increased to $34.95 per 
ounce. By 1933, the number of mines, many of which were 
operated by the small miner, producing silicous ores con
taining gold, and placer gold, reached 489, virtually five 
times the number in 1929. Placer operations increased 
from 22 to 179. 

As events began to lead the nation into the Second 
World War, Arizona was again expected to produce a major 
share of the required mineral materials. The Director of 
the U.S. Bureau of Mines, R.R. Sayers, stated: 

"Events in 1940 have demonstrated again that in this age 
of mechanization minerals are indeed the sinews of war. 
The British have shown that valor can offset, to a 
remarkable extent, the advantages of superior armament 
and munitions; but the experience of Finland, Belgium, 
Greece, and others have revealed the ineffectiveness of 
heroic men against an avalanche of iron, manganese, 
aluminum, and petroleum utilized in tanks and airplanes, 
bullets and bombs:' 

Arizona was prepared for the challenge. In 1940, it had 
1,300 metaliferous mines, alone, and produced 31% of the 
nation's copper. Its combined production of lead and zinc 
was the largest on record. The state also extracted anti
mony, arsenious oxide, asbestos, barite, clay, coal, feldspar, 
fluorspar, gem minerals, gypsum, lime, manganese, mer
cury, mica, molybdenum, sand and gravel, quartz, silver, 
gold, sulphuric acid, tungsten, and vanadium. In terms of 
gross value, Arizona was the fourteenth largest producer 
of mineral products in the United States. 

Aside from the beneficial conversion of raw minerals 
to useful products for mankind, the mining companies ac
celerated their participation in civic and community af
fairs. The United Verde Copper Company constructed in 
Clarkdale, the smelter town, a recreational facility similar 
to the one in Jerome. In addition, however, the new 
clubhouse contained an auditorium which was often us
ed as an opera house, plus a bowling alley and a theatre. 
The company provided four swimming pools, several ten-
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, urtS and baseball fields, and a golf course. 
rus �ntly an enginee�, :rused and. ed�cated in the Nort�-

xpressed his OpInlOn that his wife, who grew up In east. e f B '  be . d th Paratively small town 0 IS e, receIve a super-
e com . b 'b t d . education. Her fine educatlon can e attn u e 

lor h i ' , 
. 

rimarily to the policy of t ose ear y IDlUlng comparues 
P rovide good schools, excellent teachers, churches and to� r amenities commonly found in metropolitan areas. �� environment attracted employees of high caliber to 
the isolated mining camps. , . , 

Hospitals were built and moderruzed; hbr.anes and 
recreational facilities were constructed and eqwpped; and 
stores were stocked at reasonable prices. In many cases, 
affordable. comfortable homes were built by the mining 
companies. The Miami Copper Company built the local 
·t"�ICA facility and for years provided the funds to main
tain it. Baseball leagues were sponsored and invited to 
use the company ballpark. 

As of 1912, when the EI Paso and Southwestern 
Railroad reached Tucson. the city had subscribed $60,000 
towards purchase of a right-of-way and station grounds. 
The care�1t company, Phelps Dodge, however, returned the 
mon�y and urged the city to use it in the construction 
of a \;"1CA building. This firm and others donated land 
for post offices. court houses, schools, men and women's 
organizations, churches, scouting facilities, fire depart
ments. airports and cemetaries. 

?'-i umerous cash contributions, amounting to millions 
of dollars. have been made to a wide variety of organiza
tions. All the major companies, including ASARCO, In
spiration. �agma, Miami, and Phelps Dodge have sup
port� scholarship programs since before World War II. 
As an example of its commitment to higher education, 
Phelps Dodge in the early 1940's, funded 100% of the con
struction of the impressive College of Mines and 
�{etallurgy Building --.t the University of Arizona. 

�{jning has assumed a major role in Arizona history. Initially, the Indians and Spainards caught a glimmer of 
Arizona's potential mineral wealth. Later, the Americans 
utilized this natural abundance to build a nation. 

The early American prospectors began with simple 
dreams and enthusiasm, and their efforts prompted the creatIOn and settlement of the territory. The influence of lIUrung in the state became pervasive and it has been recognized in such place names as Poston Butte, Ehrent.;rg, the Grosvenor Hills, Bronco CBrunchow) Creek, the \\eaver �.ountains, Peeples Valley, Mowry, and Brady �. The tndividuals for whom these localities are named � to be remembered as pioneers not only in mining, but 
tn a broader sense, as visionary developers of Arizona. 
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Chapter One 
Early History of Mining in Arizona 

Acquisition of Mineral Rights 1539-1866 

©1 987 by John C. Lacy 

Introduction 
Arizona provides an unusual historical case study of its 

mineral development through mineral laws. The flrst 
Spanish explorers did not necessarily come to the portion 
of this country that came to be known as Arizona out of 
a love of adventure but were driven by a promise made 
by the mineral laws that one could keep at least a por
tion of any mineral riches that might be found. As time 
progressed, however, the legal foundation of laws were fre
quently unclear or non-existent and laws enacted by ad 
hoc self-governing groups often premised their enforce
ability on as little as local consensus. 

The activities taken in compliance with the 1536-1550 
ordinances of Viceroy Mendoza, the regal codes of 1584 
and 1783, gold rush mining district regulations, and the 
1864 Arizona territorial mining code are an important 
source of information about early mining activities 
because in many instances the only lasting tracks left by 
the early miners are markings on the ground or public 
records made in compliance with these laws. 

The Spanish Dominion 
The Codes of Viceroy Mendoza 

The story of mineral exploration in Arizona begins with 
the odyssey of castaway Alvar Nunez, known to history 
as Cabeza de Vaca, who, along with a Moroccan slave 
known as Estebanico and two others, were marooned 
when the expedition of Panfilo de Narvaez was destroyed 
by weather and hostile Indians as the group was attemp
ting to establish a Spanish colonial foothold in Florida 
in 1528. Cabeza de Vaca and his companions endured an 
eight-year journey of hardship and captivity during which 
time they followed the Rio Bravo del Norte (now called 
the Rio Grande) perhaps into present-day New Mexico, 
then crossed northern Mexico to the outposts of New 
Spain near Mocorito, on Mexico's west coast in early 1536. 

Nunez told many stories of strange lands and of several 
instances where metals and precious gems were being 
used by the Indians. More significantly, he claimed that 
Cibola, the legendary seven cities of gold, lay to the north 
in what is now Arizona. This story was repeated to the 
Viceroy of New Spain, Don Antonio de Mendoza, in Mex
ico City on July 23, 1536. Viceroy Mendoza was a prac
tical man and played the story down while attempting 
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to get members of the party to retrace their steps on his 
behalf. When all refused, Mendoza bought Estebanico and 
sent Marcos de Niza, a Franciscan friar, to Arizona to in
vestigate the story. 

In March of 1539, Niza, Estebanico and a small party 
of support personnel traveled north through the Santa 
Cruz Valley to the Gila River and then continued through 
Apacheria to the land of the Hopi in northern Arizona. 
There, Estebanico was killed by Indians and Niza aborted 
his mission. For reasons known only to Niza, he reported 
sighting the seven cities of gold in Hopi land. Thus, based 
on Niza's report, and a second inconclusive report from 
Melchior Diaz and Juan de Zaldivar, Viceroy Mendoza 
authorized an expedition to be undertaken by Francisco 
Vasquez de Coronado. The expedition left Compostela, the 
capital of New Galicia, on February 23, 1540. 

This authorization by Viceroy Mendoza was critical 
because inherent within this license was the right to keep 
the riches that might be found during the expedition sub
ject only to the return of one-flfth of the flnd to the crown. 
Coronado was seeking hoarded treasures but the possibili
ty of flnding and cla! 'lling mineral deposits must have 
also been on his mind. The Spanish mining law of the day 
was based on decrees of Alfonso XI in 1385 and Juan I 
in 1387 proclaiming that all minerals belonged to the 
crown and could be worked only by a special license which 
specified that proflts would be split two-thirds to the crown 
and one-third to the miner. In 1504, the right to operate 
mines was extended to all Spaniards in the New World, 
provided that their claims were registered and that one
flfth of production was paid to the crown. It was not un
til 1532, however, before rather vague local implementing 
regulations were issued by the governing council of New 
Spain, the Audencia of Mexico City. These regulations 
were superseded by Viceroy Mendoza's own regulations 
in 1536. Viceroy Mendoza also issued a supplement to 
these regulations in 1539 related to the registration and 
exploitation process, and thus, the timing of Coronado's 
departure may have been influenced by the mining laws. 

The existence of a mining law notwithstanding, Cibola 
turned out to be a pitiful group of mud huts and the only 
mineral values that Coronado could show on his return 
after more than two years of travel were some copper orna
ments from the chief of the Witchitas and an abundance 
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of turquoise jewelry used by the Zuni along the upper 
reaches of the Rio Bravo. 

In 1548, Philip II issued the Ordenanzas del Nuevo 
Cuaderno that for the first time clearly applied the laws 
of Spain to its New World colonies and gave the viceroys 
authority to issue implementing ordinances as required 
by local circumstances. Based on this authorization, the 
first comprehensive mining ordinance for the New World 
was issued by Viceroy Mendoza on January 14, 1550. This 
law contained 49 separate provisions and was apparently 
Viceroy Mendoza's attempt to codifY the existing royal pro
nouncements as he understood them in the framework of 
a practical mining code for use in New Spain. The essen
tial process was as follows: The discoverer of a mineral 
deposit was permitted a single claim of 80 varas (a vara 
is approximately 32 inches) along the strike, or length on 
the surface, of the vein and 40 varas across the vein. All 
claims registered after the original discovery were restrict
ed to a smaller claim of 60 varas along the vein and 30 
varas across. Each miner was prohibited from having more 
than two mines within 1,000 varas of the original discovery 
except by purchase The original locator had 15 days within 
which to register his find, the failure of which resulted in 
the loss of the right to the larger claim. In the case of con
flicting claims, the first to register the claim became the 
owner and where the requests for registration were 
simultaneous, the claimants were required to draw lots. 

After the registration process was complete, the claim 
holders were required to sink a shaft of three estados (or 
approximately 18% feet) within three months, and the 
claim boundaries were required to be marked with stakes 
of one-half vara in height together with posting of a notice 
on the claim. The failure to erect these monuments car
ried a fine of ten pesos (a peso at the time contained ap
proximately three-quarters of an ounce of silver). 

Other articles specified the work requirements to main
tain the claim and required reports to the viceroy to per
mit him to monitor the level of mining activity. If a mine 
was not worked for one year, it was subject to forfeiture 
under a procedure of "denouncement" of an abandoned 
mine. Essentially, the petition of denouncement had to be 
read after mass in the largest church in the vicinity of the 
mine for four successive Sundays. The petitioner was then 
required to deepen the discovery shaft an additional three 
estados within the next three months. The absent owner 
could however, still appear during the three-month period 
and reclaim his mine. One suspects that denouncement 
may have been a risky process. Other provisions of the code 
included the requirements for working by companies, labor 
laws, licensing requirements for mining operations and a 
prohibition against public officials owning any mine or par
ticipating as a member of a company owning mines within 
his jurisdiction. 

While the royal prerogatives dealt with general prin
cipals recognizing the general rights of the miners and 
specified the amount of royalty, it was the specifics of 
Viceroy Mendoza's ordinances that formed the basis of the 
practical operation of the mining laws of New Spain. 
However, where conflicts existed, Viceroy Mendoza's code, 
as late as 1577, was determinative in lawsuits in New 
Spain in spite of the fact that Dona Juana, as a regent in 
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the name of Philip II in 1559, and Philip II himself in 1563, 
had issued specific regulations. 

It was this state of legal uncertainty that was faced by 
the next Arizona prospector, Antonio de Espejo. Espejo's 
rights were further in doubt because all entries into the 
northern regions of New Spain could only be made with 
the express permission of the king. Espejo, however, took 
advantage of a distress call from Friar Agustin Rodriguez, 
the leader of a franciscan entrada into New Mexico in 
1581 in search of converts (and silver if they were lucky). 
Espejo was undoubtedly influenced by reports of soldiers 
on the Rodriguez expedition of the discovery of mine pro
spects containing rich silver. In March of 1583, Espejo 
commenced a rescue mission on doubtful legal authority. 
Espejo quickly determined that Friar Rodriguez and his 
companions had been killed, and turned his attention 
west to the central mountains of Arizona. On May 8, 1583, 
some writers believe Espejo may have found the rich de
posits of Jerome, but most believe he was considerably 
to the west. In Espejo's own report he stated that "with 
my own hands I extracted ore from them, said by those 
who know to contain much silver:' Espejo did not attempt 
to make any official claim to these deposits for himself 
(probably because of questions raised upon his return 
regarding the authorization .:>f the trip), but in a petition 
to the viceroy and the king subsequent to his return, he 
indicated that some sort of priority was being requested. 
In spite of the presence or absence of any official claim, 
however, Espejo's find does not appear to have been 
worked by the Spaniards, probably the result of the 
distance to any real civilization, the fact that it was in 
hostile Indian territory and that substantial mines had 
been recently discovered in Zacatecas and Durango. 

The 1584 Regal Ordinances 
When Philip II, on August 22, 1584, promulgated the 

first comprehensive mining code applicable throughout 
the Spanish Empire, he wanted to stimulate the Spanish 
economy and thus wanted a practical law that would be 
accepted by the miners. Not surprisingly then, it was 
Viceroy Mendoza's ordinances that formed the basis of the 
new code. The code contained a remarkably broad grant 
of rights that granted to the discoverer the right to work 
mines as their own "possession and property . . .  observ
ing, both in regard to what they have to pay us [this is 
the royal 'we'] by way of duty, and all other respects, the 
regulations and arrangements, ordered by this edict . . .  " 
This right was characterized as a "direct and beneficial 
grant of property; and is to be regarded as a qualified gift:' 

Under these ordinances a miner had 20 days within 
which to register a mineral find with a local mining jus
tice or in his absence the local alcalde. The size of the first 
(or discovery) claim was 160 varas by 80 varas and could 
be situated either along or across the vein. The discoverer 
was not limited in the number of claims he could stake 
on the same lode, but any claimants after the first 
discovery were limited to two claims of 120 by 60 varas, 
each of which had to have three claims between them. 

Claims were perfected through the sinking of a shaft or 
"trial pit" to a depth of three estados which had to be sunk 
within three months of the original date of registration. 



Very clear work obligations were imposed by these or
dinances and required the owners of a claim to keep four 
people working on a mine at all times. If the work was 
not performed for a four-month continuous period, the 
mine would be forfeited and in order to maintain rights 
the owner would be required to file a new registration. 
After such a default the mine also became subject to 
"denunciation" by third parties. 

The royalty rate, although frequently referred to as the 
quinto or "kings fIfth;' was, in the case of silver, based 
on a sliding scale depending on the recovery rate from 
the ore per quintal (101.45 pounds) of ore mined, e.g., 12 
ounces or less, 10%; 12 to 32 ounces, 20%; 32 to 48 ounces, 
25%; and more than 48 ounces, 50%. Separate provisions 
required a royalty of %oth for copper, %oth for antimony 
and one-half for gold. The royalty varied considerably by 
administrative practice in subsequent years and normally 
ranged from one-eighth to one-half. 

Nowhere in the new ordinances did diligence play such 
an important part as in the rights of the miner to pursue 
a vein underground outside of the boundaries of the claim 
as marked on the surface. Thus, these ordinances consti
tuted the fIrst application in the New World of right to 
pursue a mineral vein outside the side boundaries of an 
individual claim, the so-called "extralateral" right. The 
ordinances stated that if the vein was continuous, the 
miner could pursue it at depth outside his surface boun
daries and was permitted to raise ore from the mine un
til the owner of the adjacent claim could extend his works 
to meet the operations. At this point, the fIrst operator 
was required to withdraw but was not required to return 
any of the minerals mined. Thus, although the grant of 
the extralateral pursuit was not a grant of the ownership 
of the vein itself, it was a defeasible right that could on
ly be stopped by the actual mining activity of the adjoin
ing owner. Not surprisingly, this provision led to disputes. 

It was under the auspices of these ordinances that the 
next prospecting expedition came into Arizona. The ex
pedition was ordered by Juan de Onate, then the new 
governor of New Mexico. Oiiate had been awarded the con
tract for the conquest and settlement of the pueblo coun
try and established the fIrst seat of government at San 
Juan, near the present site of Santa Fe, New Mexico on 
August 18, 1598. Onate knew mining well as he was the 
son of a wealthy miner, and in November of that year, 
made a mineral exploration swing to the west into 
Arizona in search of Espejo's silver discovery. As a part 
of this effort Onate commissioned Capt. Marcos Farfan 
de los Godos to take eight men and relocate the mines. 
Farfan traveled from the Hopi land of northern Arizona 
through the Chino Valley and along the mountain ranges 
and valleys of west central Arizona. At a site that may 
have been somewhere along, either the Big Sandy River 
or the Bill Williams Fork, Farfan's men located from 66 
to 72 mining claims and returned to Santa Fe with rich 
specimens of silver ore. These claims were located in four 
separate groups one of which was near an old shaft 
developed by the Indians for paint and seemed to correlate 
with Espejo's story. There is no evidence that Farfan's 
mines were ever worked or even that the required acts 
of location were followed. Since Farfan returned to San 
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Juan in December, it seems improbable that even one or 
two, much less 60, 18-foot shafts could have been dug. 

During the two centuries under the 1584 Ordinances, 
Arizona was in an administratively territorial status 
called Pimeria Alta and loosely attached to either the 
State of New Mexico through Santa Fe or Sonora through 
Parral or Arispe. Whoever had jurisdiction over the area 
of Arizona, however, the truth of the matter was that min
ing activity during the period ofthe 1584 Ordinances was 
probably minor. This is suggested by the complete lack 
of documentation evidencing the registration of mines or 
the registration and shipment of ores from any mines 
within the area as would have been required under, the 
1584 Ordinances. Father Eusebio Kino, Southern 
Arizona's most prominent explorer and observer from 
1687 until his death in 1711,  noted in his writings that 
there were a number of mines along the Santa Cruz 
Valley and it was thus possible that some Southern 
Arizona ores were fInding their way into the unregistered 
black market for silver. This seems unlikely, however, as 
the level of activity that would have been necessary to 
make such an operation profItable would have most cer
tainly been detected. One mineral discovery, however, 
would leave a lasting impression. 

In 1736, Antonio Siraumea, a Yaqui miner, discovered 
a deposit of native silver a short distance southwest from 
the present Nogales, Sonora, at a site variously known 
as "ArizonaC;' "Arissona" or "Aruzema." The discovery 
came to be known as the planchas de plata (planks of 
silver) creating a rush of miners into the area and pro
viding the probable source of the name of the state. The 
size ofthe fInd varied (according to whose report is to be 
believed) but ranged from 300 to 3,600 pounds. The crown 
immediately looked into the possibility of declaring this 
particular fInd an exceptionally rich mine that should be 
considered royal property. Capt. Juan Batista de Anza was 
dispatched to make an official inspection. These efforts 
to exercise official control over the deposit fInally resulted 
in an order of the viceroy in 1741 closing the area and 
the eventual legal determination that the deposit was a 
curiosity and thus not covered by the ordinances. There 
were, however, no other circumstances where a similar 
position was taken and a legal treatment of the planchas 
de plata taken by the viceroy was specillcally overruled 
in the 1783 code. This "change" of the law was probably 
a recognition of the impossibility of enforcement, as in 
case of the planchas de plata, even after the authorities 
seized the deposit and with no official working, the deposit 
nonetheless disappeared within a very short time with 
the ores undoubtedly fed into a thriving black market for 
contraband silver bypassing the royalty collectors. 

The 1783 Regal Ordinances 
During the latter part of the 18th century, it became 

obvious that changes were required in the mining laws 
of New Spain.The most difficult problem that faced Mex
ican jurists concerned the identillcation of the applicable 
legal authority to work the mines. The 1584 Ordinances 
provided the basic source but this law had application 
throughout the Spanish Empire and the law of the Indies 
had directed that the 1584 Ordinances would be observed 
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only in those countries where it was not at variance with 
the municipal laws of each province. The laws applied in 
the Spanish colonies were issued in the form of cedulas, 
decretos, resolucumes, ordenamientos, reglamentos, autos 
acordados, and pragmatics each of which had different 
weight under different circumstances. It was thus not sur
prising that authorities had considerable difficulty deter
mining what law to follow. In 1680, the famous Recopila
cion de !.,eyes de los Reinos de las Indias was published 
in an attempt to provide a digest for the laws in force in 
the Indies. However, in the case of the mining law, neither 
the 1584 Ordinances nor the local ordinances were includ
ed in the digest. Franciso Xavier de Gamboa, a Mexican 
jurist finally charted the path of the various mining laws 
in his Commentarios a las Ordinanzas de Minas publish
ed in 1761. Charles III agreed with Gamboa's views and 
specifically permitted the publication of the work. Prin
cipally as a result of Gamboa's commentaries, Charles III 
promulgated a new code of mining ordinances applicable 
only to New Spain on May 26, 1783. 

The location procedures established by the 1783 Or
dinances were not dramatically different from the 1584 
Ordinances although the provisions were refined 
significantly. This law survived the Mexican Revolution 
that began in 1810, and would remain the mining law 
of Mexico until repealed with the passage of a mining code 
by the Mexican Republic in 1884. It was thus the law of 
the land at the time the Mexican States of C alifornia, 
New Mexico, Thxas, Northern Sonora and the northern 
territorial claims were carved out of Mexico and added 
to the United States by the Treaty of Guadalupe Hidalgo 
in 1848 and the Gadsden Purchase in 1853. 

The new code provided an elaborate system of organiza
tion in a tribunal of miners who were elected at a con
vention with ez �h mining town being represented by 
delegations of locally elected deputies. The allocation of 
representatives was based on the size of mining opera
tions within the various districts. It was the duty of the 
tribunal, through the IWyal Tribunal General, to provide 
the communication between the miners and the king by 
way of an annual report to the viceroy. In addition to the 
annual report, the tribunal could also bring matters to 
the attention of the viceroy at any other time when it was 
deemed necessary. 

'The officials within this organizational structure, begin
ning with the various territorial deputations, were vested 
with the power to decide all matters concerning the man
agement of the mines, including matters arising out of 
discovery, denunciation, rights of property drainage, deser
tion or destruction of pillars. The law specifically directed 
that all disputes would be handled summarily "without 
any of the usual delays and written declarations, or peti
tions of lawyers . . .  " This clear expression of aversions 
to lawyers went back to 1520 when Hernando Cortez, 
with royal permission had prohibited "attorneys and men 
learned in the law" from setting foot in New Spain on 
the ground that experience had shown that they would 
be sure by their evil practices to disturb the peace of the 
community. 

'The basic grant to the miners was stated as follows: 
Without separating them from my royal patrimony, I grant 
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them to my subjects in property and possession, in such 
manner that they may sell, exchange, or in any other man
ner, dispose of all their property in them upon the terms 
of which they themselves possess it . . .  

The grant was subject to two conditions; first, that royal
ty be paid and second, that the operations would be con
ducted in accordance with the provisions of the ordi
nances. Any default was considered a forfeiture and the 
mine was then subject to a further grant to any person 
who denounced it. 

In addition to gold and silver, the law applied to all 
precious stones, copper, lead, tin, quicksilver, antimony, 
zinc, bismuth, rock salt and other fossils. The application 
to mercury was a substantial extension from earlier law 
as mercury had been very tightly controlled as a means 
of controlling black market activities because mercury 
was essential in the amalgamation process for the extrac
tion of gold and silver. 

The registration process required the locator to first pre
sent a statement to the territorial deputation, then post 
a notice on the door ofthe local church. Within the follow
ing 90 days the locator had to sink a shaft one and one
half varas in diameter and ten varas deep. When the vein 
was thus ascertained, one of the district deputies was re
quired to visit the site accompanied by specified official 
witnesses to determine the physical nature of the vein. 
At the time of the inspection, the claim was measured 
and its boundaries marked by the locator. If no objections 
were raised during the 90-day period for the digging of 
the shaft, the locator's registration was complete. 

One of the more interesting changes in the ordinances 
related to extralateral rights. The new code drastically 
limited the earlier rights of possession of the vein out
side the surface boundaries. It was recognized, however, 
that certain rewards should be granted to the first 
discoverer of an "inclined" vein, and this was principally 
done by permitting the granting of wider claims based 
on the declination of the vein as measured in the shaft. 
If the vein was perpendicular, the surface width of the 
claim was 100 varas but if the vein was inclined, the sur
face was measured according to a formula that allowed 
the locator a width of up to 200 varas where the declina
tion of the vein was 45 degrees or more from perpen
dicular. Further, as a hold-over from prior practices, the 
miner was permitted to work a vein at depth outside the 
boundaries of the claim only if prior notice was given to 
the adjoining owner and profits were divided equally un
til such time as the adjoining owner could provide his own 
access, at which time the adjoining miner was required 
to withdraw. The failure to comply with the notice and 
sharing provisions would result in trespass damages of 
twice the value of the ores taken. 

The law went on to provide elaborate mechanisms for 
working of the mines including safety, flooding and mine 
drainage, provisions regarding joint operations of mines 
and the disposition of disputes, labor laws (including, for 
example, prohibitions against paying miners in merchan
dise, a requirement to pay extra wages for working in hard 
ground, protection from excessive garnishment of wages, 
and even protection from some forms of imprisonment), 
environmental protection, infrastructure, processing and 



6 John C. Lacy 

marketing of ore, financing of mining operations, ac· 
creditation of mining officials and mining education. 

The mining activities in Arizona under the 1783 Code 
were sporadic to say the least. There were sev�ral reasons 
for this. The priesthood, the only permanent residents of 
the area other than Indians, was prohibited from register· 
ing and working mines and Arizona was still a long way 
from supply lines of Mexico where other richer silver 
deposits continued to be much more accessible. There was 
a period, however, between 1790 until approximately 
1820, when a relative calm in the never·ending guerrilla 
war between would-be colonists and the Apache permit
ted a foot-hold in southern Arizona by Mexican settlers. 
It is doubtful, however, that mining activities during this 
period included anything beyond the narrow region ad
jacent to the Santa Cruz Valley. 

There were, however, some specific references to min
ing during this time. The mineral deposits at Ajo were 
supposedly discovered in 1750 by prospectors from the 
missions. When the site was visited by trapper 'Ibm Childs 
in 1836, he reported the existence of a 60-foot shaft, sug
gesting that the initial l0-vara location requirement had 
been satisfied, and the shaft deepened as a result of a 
subsequent denouncement. Prospectors from the missions 
supposedly also conducted mining activities at Quijotoa 
and Aribac or Arivaca in the 1770s, and one account refers 
to workings at Quijotoa, Cababi and Calabasas where a 
few individuals eked out an existence mining gold as late 
as 1828. Possible independent confirmation of mining at 
Arivaca exists with a listing of 20 mines in a deed by 
which the ranch at Arivaca was conveyed to American 
entrepreneurs in 1856. 

The Dominion of the United States of America 
The "Spanish" Laws 

During the war between the United States and Mexico 
the territory of Arizona fell under United States domi
nion with the capture of Santa Fe by the United States 
Army of the West led by Gen. Steven Watts Kearny. On 
September 22, 1846, a code of laws was issued by General 
Kearny's military government that adopted the common 
law of England but with the proviso that all prior laws 
"not repugnant to or inconsistent with the constitution 
of the United States and the laws thereof or the statute 
laws in force for the time being, shall be the rule of ac
tion and decision of this territory:' 

Such a provision proved scant guidance for the miners 
because without an express provision adopting the min
ing laws of Mexico, there was no real assurance that the 
Mexican mining laws were not repugnant to the laws of 
the United States. In an effort to clarify the situation, the 
legislative assembly of New Mexico Territory, during its 
first session, memorialized the Congress of the United 
States on July 7, 1851, to pass laws "that the laws of Mex
ico on the subject of mines and mining be declared and 
perpetuated:' No such action was forthcoming from 'the 
United States Congress and the miners, therefore, did 
pretty much as they pleased. 

In the western part of New Mexico Territory, even then 
called Arizona, the search for the planchas de plata con
tinued. 'Ibm Childs, after his initial trip to Ajo, introduced 
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his copper discovery to Peter R. Brady who in turn ob
tained the interest of George Bartlett, the first boundary 
commissioner, who perpetuated the story in his 1854 
boundary survey report. Brady, it should be noted, re
turned to Ajo in 1854 and organized the Arizona Mining 
and Trading Company, the first American enterprise in 
Arizona engaged in mining. Brady reported that 17 min
ing locations were made in 1855 after it was determined 
on what side of the border the mine was situated. 

Finally, in 1854-55, Charles D. Poston, who would even
tually become known as the "father of Arizona" because 
of his efforts to sever Arizona from New Mexico Territory 
and admit the area as a separate state, along with Her
man Ehrenberg, a German mining engineer, came upon 
the scene in search of the planchas de plata. While Poston 
may have been pursuing a rather nebulous mineral oc
currence, the public records clearly show that he was con
cerned about the legalities of what he might find and 
believed that absent any clear legislative action by the 
United States the laws of Mexico were applicable. Thus, 
since no public official, or anything even close to an 
alcalde existed in southern Arizona he arranged to have 
himself appointed as the assistant clerk of Dona Ana 
County. This appointment was good enough for him to 
consider himself as such an officer and he acted accor
dingly as a combination recorder and justice of the peace 
for Southern Arizona. 

Poston and his party never did find the planchas de plata 
but did find silver in the Santa Rita and Cerro Colorado 
Mountains. The first mining claims located by Poston and 
his associates (recited as Frederick Brunckow, Charles 
Schuchard, Herman Ehrenberg, Theodore Moohrmann, 
George W Fuller, Samuel N. Heintzelman, Edgar Con
kling and William Wrightson) were the Salero, Heint
zelman and A.renia mines on February 1, 1857. The shafts 
on the claims were recited in their notices to have been 
dug to 30 feet (adopting the 10 vara requirement with 
the exception of the Salero mine which recited a shaft of 
80 feet) and recorded in books maintained by Poston in 
his "official" capacity as being located "under the laws 
of Mexico or of the United States" to cover all bases. 
Poston apparently never considered the proscription under 
the Spanish laws of ownership by public officials. 

In addition to the claims staked by Poston and his 
associates, eight other claims are shown in the public 
records of New Mexico Territory as being located in 
Southern Arizona from the time of the Gadsden Purchase 
until 1862. Two of these claims were 18 miles south of 
Fort Buchanan (possibly the mine eventually acquired by 
Sylvester Mowry), one near Dragoon, one 30 to 40 miles 
east of Sacaton Station (possibly near Ray) and four "10 
leagues (the Spanish legua. was Y25th of a degree of latitude 
or about 2.6 miles, but a days journey on horseback was 
considered to be seven leagues) from Avivaca toward 
Papago country." 

The lack of clear opinion as to the applicability of either 
the laws of Mexico or the United States in the location 
of mining claims was also evident from the public records 
of Dona Ana County, which included that portion of the 
lands acquired from Mexico under the Treaty of Mesilla 
(which we know as the Gadsden Treaty), where the miners 
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attempted to cover all bases. The typical mining claim 
recorded during 1852 through 1863 recited that it was 
being staked: 

. . .  according to the Mexican mining law which we believe 
to be in full force in this territory but should it at any time 
appear that said laws are not in force, then in that case 
we would wish to hold the same under the preemption laws 
of the United States. 

The "Mining District" Regulations 
While Poston and his associates looked to the organiza

tion of a new government to act as a transition from the 
pre-existing laws of Spain and Mexico to those of the 
United States, an entirely different form of law was put 
into place in those areas where "civilization" had not yet 
touched. These laws were the "mining district regula
tions" that were adopted by groups of individual miners 
beginning in California and Nevada who, in the absence 
of any legal authority in the frenzy of the early gold 
rushes, enacted self-governing regulations within 
geographic "mining districts:' These regulations or 
bylaws were memorialized in the form of mining district 
regulations and represented a compilation of traditions, 
customs and practices of the miners that flooded the 
western goldfields from the United States and the world 
over, including principally England, Germany, Mexico and 
Chile. As such, they represented the accumulated customs 
and practices of the miners of Derbyshire and the High 
Peak district in England, Saxony in Germany and the or
dinances of New Spain and Peru. Each separate mining 
district usually constituted the extent of a single 
mineralized area and each had its own set of regulations. 
Considering the number of such districts, the regulations 
were remarkably uniform. 

In general terms, the mining districts were organized and 
managed as follows: After a public notice to miners within 
the area, a meeting was held to establish the name of the 
district, to fix its boundaries and to elect a president and 
recorder. The regulations would initially decree that each 
miner was allowed only a single claim, but the discoverer 
was allowed a double claim in recognition of his find. The 
regulations frequently addressed the issue of capacity of 
individuals to hold claims within the district and frequent
ly restricted ownership to citizens of the United States (or 
those who intended to be citizens) but also frequently at
tempted to exclude those of Mexican and Chinese ancestry. 
The regulations then described the mechanics for acquir
ing title specifying the dimensions of the claim, require
ments to post notice, mark boundaries, and record a notice 
of the location with the district's recorder. The regulations 
also required that the land be developed through the per
formance of some sort of work or the maintenance of tools 
on the property. Finally, provisions were usually made for 
the settlement of disputes which almost universally re
quired the submission of disputes to a meeting of miners 
within the district who would collectively act as a jury with 
the president of the district presiding as the judge. This 
procedure must have been both awkward and created a 
circus-like atmosphere. For example, in the Walker Min
ing District of Yavapai County, on March 6, 1864, a jury, 
after hearing 11 witnesses, returned a verdict of 18 to 1 1  
in favor of the defendants. 

Acquisition of Mineral Rights 7 

The fIrst areas within Arizona that were made subject 
to the mining district rules were the La Paz and Castle 
Dome placer deposits of Yuma County. Work in the area 
began under Col. Jacob Snively, the former secretary to 
Sam Houston, in 1858. Most of the miners in the area 
were returning from disappointments with the playing 
out of the goldfields in California's mother lode and 
brought with them the practices of the area. The fIrst 
written regulations, however, were not adopted until 
October 6, and December 8, 1862, when the La Paz and 
Castle Dome Mining Districts were officially organized. 
This delay can probably be attributed to the fact that the 
early activities were related to attempts at placer min
ing, where only the place of working was protected, and 
the later attempts concerned the development of lode or 
"hard rock" mineral deposits that required both more 
ground and more security because ofthe higher develop
ment costs. 

It is possible that this organization was also premised 
on the fact that the New Mexico Territorial Legislature 
in 1862, legitimized past practices by a statute specify
ing that: 

The location and transfer of mining claims heretofore made, 
shall be established and provided, in contest, before the 
courts, by local rules, regulation, or customs of the miners 
in the several mining districts of the territory in which 
such locations the transfers were made. 

The public records suggest that it was Herman 
Ehrenberg who was responsible for the organization of 
the La Paz and Castle Dome Mining Districts and, given 
his long association with Charles Poston and Poston's con
cern with legalities, this statute may have provided the 
required legal basis. 

With regard to the content of the regulations, according 
to the La Paz District regulations, mining claims were 
limited to 200 feet in length along the vein per individual 
(most claims were made by groups who aggregated their 
rights to create claim of approximately 1,600 feet) and 
if a claim was not worked or recorded for 20 days, it was 
subject to forfeiture. No width was specified, thus no ques
tion could exist as to the right to follow the lateral ex
tent of the vein because apparently only a single claim 
width could be placed along any vein. 

The tightest legal control within any Arizona mining 
district was found in the rules of the Walker prospecting 
expedition of 1862-63. This paramilitary organization, 
commanded by mountain man and trapper Joseph Redde
ford Walker, Jr., started in Colorado and provisioned itself 
in New Mexico before coming into Arizona by way of the 
Santa Rita copper mines in southwestern New Mexico and 
through Apache Pass where they single-handedly set back 
peaceful Indian relations for years by the capture, torture 
and eventual murder of Mangas Coloradas, the chief of 
the Mimbrenos Apaches. The party eventually proceed
ed westerly along the Gila River to near Gila Bend, where 
they turned north across the desert to the Hassayampa 
River near Wickenberg, then continued north 
along the Hassayampa into the Prescott area. It was there 
that the Pioneer District was established on May 10, 
1863, and several other districts followed. The district laws 
of the Pioneer and associated districts followed the tradi-

5"- 8 



� \0
 

,,
-

-
-

-
-

-
-

-
, , 

, , 

18
66

 
-

, , 
, , , 

, , , 

M
IN

IN
G

 D
IS

T
RI

C
T

S:
 

1
.

 
E

I 
D

o
r

a
d

o
 

C
a

n
o

n
 

2
. 

P
y

r
a

m
id

 

3
.,

 
S

a
n

 F
r

a
n

c
ill

c
o

 

4
. 

S
a

c
ra

m
e

n
t

o
 

5
. 

W
a

u
b

a
u

 Y
u

m
a

 

6
. 

W
li

ll
a

m
ll

 F
o

r
k

 

7
. 

L
a

 P
a

z
 

8
 

H
a

r
c

u
v

a
r

 

9
. 

Y
a

v
a

p
a

i 

1
0

. 
H

a
ll

s
a

y
a

m
p

a
 

1
1

. 
B

I 9
 

B
u

g
 

1
2

. 
W

e
a

v
e

r
 

1
3

. 
W

a
ln

u
t

 G
ro

v
e

 

1
4

. 
T

u
r

k
e

y
 C

r
e

e
k

 

1
5

. 
B

r
a

d
s

h
a

w
 

1
6

. 
W

ic
k

e
n

b
u

rg
 

1
7

. 
A

q
u

a
 F

r
la

 

1
8

. 
W

e
a

v
e

r
 

1
9

. 
E

u
r

e
k

a
 

2
0

. 
C

a
s

t
le

 
D

o
m

e
 

2
1

.
 

C
e

rr
o

 C
o

lo
ra

d
o

 

-
-

-
-

-
-

-
-
, 

, , , � N , ,
r

 �"40
 

(--
------

f.- (" ',. '{) 

-
-

�
 

(, ') -(j ..
... 

,,
'"'

1 .. ' .: 

.. � .
. " -' 

;-;.. ,;
;�� .,

 ,i 

,,:;.-:;
::;.

' ,��. " 
. 

:)1 C< o 

o 
; ",.

� 
f / i

�1J
1 

,?\)0
 

�'"
 

--: V
!li

 

1 "
, ' "  !f ' 

· · .. r·.,
 

. ':"1 ... .., 
'" 

� � 1 
\ (; 

,., 
"

,
 

":
" 

� 

; i
 

"":'1
' ,.,

-")
 

',;" ' " 
1 a

 
;, !. 

,r.
:,:' 

", ,'.
, ?>

 

�
 , 

v4:
1 '

-' 
14

 J ,;" :" 
.. \1

"'"
"'---v

/tI
i\C

 \v4.
.<

"1. C
 

�'.
 /'

-.\.\I
"Y

 
��

 .�'%
" 

,�
._�

/ 
'oJ

 
0 1

' 
j 

y
U,.-

' 
" ,"'

l!..' 
", 

'1<:
), 

\,
. �I\' 

-'.' 
.'� .".

.�,
 

V
 

�>
' 

:J""" .•
•• � •

 
, 

��4 'j ,
} 

C'
 -:. 

... 
"',

 
��

 
. 

�
�

 
�F

 
I1

lv..Q
r 

./
 

• .;. ••
.•• \ 

., 
. 

�
..

.." .... 
/' 

;-;", 
.. 

' 
( 

.", ... ..
... .. /11',

.\ •• 1
".1

 ,
1 

� :, 
���"1/

 '. 
:. 

,." 
�,\\ 

' II,
� 

,..:. 
, 

'0. \
; l'z.

 
i,\

.... . 
jl 

", 

" . 
�

 , \. "'- -
. ......... ,. 

. 
I. 

i'
 " 

O�,(,
 

:i 
�'':'<

'''i
 

<s' 
• 

" �
ri 

. \(
,.::} 

" ... ' 
''))0

 

I 
,,,

rJ 
91�

 
...

... 
/, 

( . ;" 
. 

--.
) 

. �J 
'\�'"

'' 
l' 

��;.
\" . 

--.
........., 

" .
 

. ....
 

.. �
 

r: :
� 

2
1 
� ' '' ! i 

..
.......... .. ... �

� .
. 

:. 
0 

;;. � 7
 " 

oiU
 , ,, I 

rlt.
� � 

�,
 

,! 
f) (;

 II
I 

I 

�
�

 ---,
 

7l
 

II
 

:'
Ii 

I I
J (

J 
/,l

lk
,; 

'� J
 

�
I' 

i .
;... 

' " '1\
" . 

\ 
" A

 :., 
.. ..

 ..
.......... 

\ .. ,
�/ �

' 
�

--
-

�t:�.
 , I 

_
_

 --1
 

M
ini

ng
 D

ist
ric

ts 
in 

18
66

. T
he

 M
in

in
g

 D
is

tr
ic

ts
 w

er
e 

se
lf

·g
o

ve
rn

in
g

 u
n

it
s 

o
f 

m
in

er
s 

th
at

 p
re

d
at

ed
 t

he
 T

e
rr

it
o

ri
al

 g
o

ve
rn

m
e

n
t.

 T
he

 b
o

un
d

ar
ie

s 
o

f 
th

e 
o

rg
an

iz
ed

 d
is

tr
ic

ts
 a

re
 

sh
o

w
n

 a
s 

th
e

y
 e

xi
st

ed
 i

n
 1

86
6. 

Illu
str

ati
on

 b
y R

ick
 R

. D
uP

on
t. 

(Xl
 � P"
 

� 0 t'"
 

� � 



tional format but with additional provisions designed to 
perpetuate the ownership of the "initial pioneers" by ex
cluding others until the "flrst comers" had selected the 
best ground. Further, anyone of Mexican descent was also 
excluded. This exclusion caused trouble, however, and 
within six months after the decree was passed a second 
decree appointed a committee to decide "who are and who 
are not Mexicans;' 

The Cerro Colorado District in southern Pima County, 
by contrast, while also generally based on the traditional 
format, and probably influenced by Poston's views, plac
ed significant powers in the hands of the recorder. The 
district regulations published on April 23, 1864, required 
the recorder to have office hours only between 12 noon 
and 1 p.m., flve days a week and allowed him to charge 
$1.00 for the recording of any instrument. One Dollar was 
also charged for anyone who wished to examine the 
records. 

Pauline Weaver, one of the old trappers turned prospec
tor, was also a very active organizer of a number of new 
mining districts in his position of scout and guide for the 
exploration party organized by A. H. Peeples who began 
on the Colorado River in 1863 then traveled upstream on 
the Bill William's Fork and the Santa Maria River into 
the Prescott area. Henry Wickenburg was chasing this 
party at the time of his discovery of the Vulture Mine and 
he thereafter organized the Wickenburg District. 

The original "official" records of the mining districts 
were contained in a book held by the recorder which, in 
many cases, have been unfortunately lost. As a result of 
this, for example, little is known about the original loca
tion documents for the Moss mine near Hardyville located 
in 1862-3 and the Planet mine on the Bill Williams Fork 
located in 1864. 

The mining district regulations for the approximately 
25 organized districts that existed in 1864 typically 
limited claims to from 200 to 400 feet along the vein (300 
feet was used most frequently and in one district placer 
claims were limited to a length of 150 feet) and usually 
150 feet on each side (although the Cerro Colorado per
mitted 300 feet). Only two districts imposed specifIc work 
requirements as a part of the location process with Cerro 
Colorado following the Spanish tradition requiring a shaft 
of 30 feet while Turkey Creek required only 10 feet. The 
performance of work on the claim was also a universal 
requirement to maintain possessory right and the regula
tions typically required three days work during each 
90-day period. The Bradshaw District had the most in
volved set of claims with the possibility of different claims 
for lodes, placers, surface or washing, and mill sites. Each 
miner was normally limited to one claim except that the 
original discoverer was frequently recognized by permit
ting a larger or additional claim. 

The laws frequently also recognized extralateral rights 
except that such a grant was noticeably absent from the 
regulations of the Cerro Colorado District and the Turkey 
Creek District near Prescott, which mentioned the right 
of the locator to follow all of the "dips, angles and varia
tions" of the vein but only within the lateral extent of 
the claim. 

Acquisition of Mineral Rights 9 

Arizona Territory's "Ordinanzas de Mineria" 
The initial "rule" of the individual mining districts was 

short lived as the Territory of Arizona was officially 
established with the arrival of the appointed territorial 
officials in December, 1863. One of the flrst orders of of
flcial business was to convene a state legislature and 
enact a legal code. Judge William Howell, an associate 
justice of the territorial Supreme Court, was given the 
task of preparing the code which was eventually presented 
to the legislature for action on October 4, 1864. The code 
proposed by Judge Howell included a very extensive min
ing code that would apply uniformly throughout the 
territory. 

The proposed mining code bore a remarkable 
resemblance to the 1783 ordenanuu; de mineria of New 
Spain. This can probably be attributed to the fact that 
Judge Howell's judicial district included Pima County and 
Judge Howell had spent most of the spring and summer 
in Tucson working in office space provided by Coles 
Bashford, who was undoubtedly familiar with the prac
tices in the Cerro Colorado Mining District and Poston's 
historical usage of the practices of the ordenanuu;. It is 
also known that Poston's company fIles included a copy 
of Gamboa's Commentarios. 

Inasmuch as the proposed mining code would supersede 
most of the power of the mining districts, it brought im
mediate and vehement opposition from the miners around 
the Prescott area. Given the way the camps were run 
around Prescott, this attitude was predictable. It was ap
parently Judge Howell's view, however, that the business 
climate in the southern part of the state in the Cerro Col
orado District was much more stable because of the lack 
of Indian hostilities in the area and therefore patterned 
his proposals after the laws that would be most acceptable 
in that area. 

In the end the arguments in favor of Judge Howell's 
mining code carried the day, and the entire code was 
passed by the flrst legislative assembly on November 3, 
1864. The flrst part of the mining code contained general 
administrative provisions and vested the probate judge 
of each judicial district with jurisdiction over mines and 
set up a record system. The mining claim itself, or 
pertenencia, using the Mexican terminology, was deflned 
as being 200 yards square including the vein. The notice 
had to be posted at the opening of the vein and fIled with 
the recorder within three months. The discoverer was also 
required to take up an additional adjoining claim which 
was to be the property of the territory of Arizona and to 
be held for the beneflt ofthe common schools. The failure 
to make such a claim would result in the forfeiture of the 
claim and the discovery. Mining claims were perfected by 
the claimant's sinking at least one shaft to a depth of 30 
feet or to running a tunnel of 50 feet in length into the 
main body of the vein during the flrst year after location. 
After the work was completed the recorder was required 
to visit the site to examine the work and make a record 
and certifIcate of the result of the examination. Upon com
pletion of the certifIcation process, the mining code per
mitted the claimant to petition the probate court for a 
conflrmation title which was given after public notice 
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of the application. Two years were then allowed for the 
claimant to develop a mine and procure machinery to 
work the claim. After expiration of this term, the claim
ants were obligated to hold actual possession of the mine 
which .was defined as meaning 30 days work per year. 

Where a claimant did not work his mine in compliance 
with the provisions of the mining code, it was subject to 
relocation by third parties. This act of relocation required 
the relocator, after the initial registration, to give the for
mer owner notice and permit three months within which 
the former owner could remove anything of value from the 
claim. After this period, any improvements remaining on 
the property became the undisputed property of the new 
claimant without compensation to the former owner. 

The tradition of the individual miner was not ignored 
by the mining code, as it contemplated the continuation 
of the mining districts and appointed the clerks of the pro
bate court as recorders for the respective districts. Mech
anics were also established for the creation of new districts 
as well as a procedure for litigation (which included the 
right of the probate judge to appoint a commission of ex
perts to make reports to the judge where such was deter
mined to be necessary). 

Despite the objections of the miners around Prescott, the 
mining community generally applauded Judge Howell's 
effort. The Mining and Scientific Press published in San 
Francisco was enthusiastic and noted that the square 
claims would "keep down the luxurious crop of litigation 
which the mode of location usually adopted in [California 
and Nevada] has engendered;' The article concluded that 
a uniform law was preferable to the "multifarious and 
generally ill-digested local laws in California and Nevada;' 

Judge Howell's mining code never really had an oppor
tunity to benefit from years of trial and legislative amend
ment because of a basic legal flaw. This flaw was that the 
territory of Arizona and the miners by their district 
regulations could not legally determine the ultimate right 
of ownership of minerals in the public lands of the United 
States. This was within the sole purview of the United 
States Congress. As a result of preoccupation with a 
political philosophy of manifest destiny and the conflicts 
leading to the civil war, the Congress had chosen not to 
interfere with the self-governing efforts of the western 
miners by the enactment of any legislation. This void was 
filled, however, with the enactment of the first federal 
mining law on July 14, 1866. When news of this new 
federal law was published in the Arizona Miner in 
Prescott on September 26, 1866, the call immediately 
went out, undoubtedly fueled by miners around Prescott, 
for a repeal of Arizona's ordenanzas de mineria. In a quick 
answer, the Arizona legislature approved a new mining 
law on November 5, 1866. The new law had only seven 
articles and brought back the general authority of the old 
mining districts to enact their own rules so long as they 
were not inconsistent with the very general provisions of 
the new federal law. 

The new solid basis provided by the federal mining law 
allowed Arizona's mines to come to full flower, and 
Arizona provided another example of T. A. Rickard's 
axiom that "civilization follows the flag, but the flag 
follows the pick." 
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Jurassic ash-flow sheets, calderas, and related intrusions of 
the Cordilleran volcanic arc in southeastern Arizona: 
Implications for regional tectonics and ore deposits 
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ABSTRACT 

Volcanologic, petrologic, and paleomag

netic studies of widespread Jurassic ash-flow 

sheets in the Huachuca-southern Dragoon 

Mountains area have led to identification of 

four large source calderas and associated co

magmatic intracaIdera intrusions. Stratigraph

ic, facies, and contact features of the caldera

related tuffs also provide constraints on the 

locations, lateral displacements, and very ex

istence for some major northwest-trending 

faults and inferred regional thrusts in south

eastern Arizona. For example, the intricate 

Cochise thrust system, as mapped by others 

in the southern Dragoon Mountains, consists 

instead of primary depositional contacts 

within caldera-fill megabreccia, and the in

ferred regional thrusts do not exist, at least as 

previously interpreted. Silicic alkalic compo

sitions of the Jurassic caldera-related, ash

flow tuffs; bimodal associated mafic magma

tism; and interstratified coarse sedimentary 

deposits provide evidence for synvolcanic ex

tension and rifting within the Cordilleran 

magmatic arc. Gold-copper mineralization is 

associated with subvolcanic intrusions at sev

eral of the Jurassic calderas. 

INTRODUCTION 

Continental-margin arc volcanism was virtu
ally continuous along the North American Cor
dillera from Alaska to Mexico during Mesozoic 
time, although much of the record is obscured 
by batholith emplacement, regional metamor
phism, and tectonic dismemberment. Jurassic 
and Cretaceous continental-arc volcanic suites, 
including large-volume ash-flow tuffs and asso
ciated calderas, are exceptionally preserved and 
only weakly metamorphosed in southeastern 
Arizona (Fig. I ), where the arc rocks are cra
ton ward (east) of the main Cretaceous Cordil
leran batholiths. Regional associations between 

Cretaceous ash-flow sheets, newly identified 
caldera sources, and porphyry copper-ore depos
its were reviewed by Lipman and Sawyer 
( 1 985), and several of the calderas were subse
quently studied in more detail (Sawyer, 1 989; 

Lipman and Fridrich, 1 990; Lipman, in press). 
Lipman and Sawyer ( 1 985) also briefly noted 
evidence for Jurassic calderas in the region. 

Previous detailed geologic mapping and strat
igraphic studies of the Jurassic volcanic rocks of 
southeast Arizona, compiled and summarized 
by Drewes ( 1 98 1 ), have provided invaluable 
guides for subsequent petrologic, isotopic, pa
leomagnetic, and geochronologic studies (Kluth 
and others, 1 982; Kluth, 1 983; Riggs, 1 987; 
Krebs and Ruiz, 1 987; May and Butler, 1 987; 

Asmeron and others, 1 990; Riggs and Busby
Spera, 1 990). Recently, some Jurassic rocks, 
mainly exposed farther west than those dis
cussed here, have been interpreted in terms of 
active volcanic processes within an arc tectonic 
setting (Busby-Spera, 1 988; Riggs and Busby
Spera, 1 990; Riggs and Haxel, 1 990; Schermer 
and Busby-Spera, 1 990). 

Here we summarize preliminary reconnais
sance volcanologic and petrologic studies that 
( I )  define four Jurassic ash-flow calderas and 
identify four associated outflow tuff sheets in 
southeastern Arizona (Fig. 1 ), (2) place limits on 
the locations and displacements along inferred 
later Mesozoic regional faults, and (3) define 
relations between caldera-related intrusions and 
associated mineralization. Identification of cal
deras and correlations with outflow tuff sheets 
are based on comparisons with younger caldera 
systems, reinterpretation of existing geologic 
maps, and new field and lab studies. Intracaldera 
ash-flow accumulations typically are thick rela
tive to related outflow tuff sheets, reflecting cal
dera subsidence concurrently with eruption, and 
large blocks of older rocks are commonly en
closed in intracaldera tuff, representing landslide 
debris from oversteepened caldera walls (Lip
man, 1 984). 

Geological Society of America Bulletin, v. 104, p. 32-39, 5 figs., 1 table, January 1992. 
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HUACHUCA MOUNTAINS

CANELO HILLS 

Three petrologically distinctive ash-flow 
sheets, associated calderas, and related intrusions 
are discontinuously exposed in stratigraphic se
quence over an area of about 2,500 km 2 in the 
southern Huachuca Mountains and adjacent 
eastern Canelo Hills (Figs. 1 , 2). Erosional rem
nants of the outflow tuff sheets from these cal
deras are preserved in the M ustang Mountains to 
the north, where excellent stratigraphic sections 

. are preserved (Fig. 3). Stratigraphic and petro
logic correlations with the near-source and in
tracaldera tuffs are supported by paleomagnetic 
data (Fig. 4). Together, these three tuff sheets 
and associated calderas constitute a regionally 
notable ash-flow sequence. In contrast, many 
Mesozoic ash-flow tuffs in southeastern Arizona, 
including the Cretaceous rocks, are mainly pre
served within a single mountain range as struc
turally subsided intracaldera deposits, and the 
regional outflow tuff sheets have been largely 
removed during subsequent tectonism and 
erosion. 

Montezuma Caldera and Crystal-Rich 

Dacite Tuff 

The oldest exposed Jurassic ash-flow sheet is 
a uniform, phenocryst-rich dacite (30% crystals 
of plagioclase, biotite, and quartz; 68% Si02)· 
As outflow tuff filling broad paleo valleys cut in 
Paleozoic strata in the northern Mustang Moun
tains (Fig. 3), this unit consists of two composi
tionally similar cooling units a few tens of 
meters thick (Table 1 ,  nos. 1 -2). The densely 
welded de vitrified red-brown tuffs are separated 
by a few meters of sandstone and conglomerate 
containing andesite clasts. 

Similar dacitic welded tuff of intracaldera 
character ("siliceous volcanic rocks" of Hayes, 
1 970) is as much as 1 ,400 m thick (with no base 
exposed) in Montezuma Canyon and adjacent 
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Figure 1. Index map of southeastern Arizon:!, showing locations of Jurassic volcanic rocks, ash-flow calderas, and associated intrusions. 
Locations of Cretaceous calderas are from Lipman and Sawyer (1985). 

parts of the southern Huachuca Mountains (Fig. 
2), where it constitutes matrix surrounding huge 
slide blocks of Paleozoic carbonate (Hayes and 
Raup, 1968). Mappable carbonate masses are as 
long as 2 km (some of these are composite ag
gregates of mUltiple blocks), and many more 
sedimentary clasts are too small to map. Upper 
parts of the intracaldera tuff are red-brown, as in 
the Mustang Mountains, but deeper tuffs are 
green-gray, due to propylitic metamorphism. In
terpretation of the thick tuff unit in the Monte
zuma Canyon area as the intracaldera correla
tive outflow tuff in the Mustang Mountains is 
supported by similar phenocryst types and 
abundances, position at the base of the same 
tripartite regional Jurassic ash-flow sequence as 
exposed in the Mustang Mountains, and similar 
paleomagnetic inclinations (Fig. 4). 

The intracaldera dacite tuff is exposed over an 
elliptical area of 8 x 1 6  km, elongate northwest 
and dipping outward from an axial pluton 
(Huachuca Quartz Monzonite, dated by K-Ar at 
168 Ma; Drewes, 1 980). The geometry suggests 
a deeply eroded caldera resurgent dome, com
plexly modified by later regional folding and 
thrusting (Fig. 2). A mapped thrust fault be-

tween the intrusion and tuff to the northeast 
(Hayes and Raup, 1 968) cannot be a major re
gional structure, because the same intracaldera 
tuff is present on both sides of the fault, and the 
tuff in the mapped hanging-wall block is hom
felsed by the pluton in the footwall. Irregular 
skarn mineralization is localized along contacts 
between the Huachuca pluton and carbonate 
megablocks within the intracaldera tuff. 

Interpretation of caldera features in this area ' 
is complicated by regional faults juxtaposing 
post-caldera Cretaceous sedimentary units with 
the Jurassic and older rocks. Detailed distinction 
between caldera-related volcanic structures and 
regional tectonic features will require careful re
study of a large part of the southern Huachuca 
Mountains. 

Turkey Canyon Caldera and Crystal-Poor 

Rhyolite Tuff 

A distinctive crystal-poor rheomorphic rhyo
lite tuff ("rhyolite lava" member of the Canelo 
Volcanics; Hayes, 1 970) is present as an outflow 
sheet in the Mustang and Huachuca Mountains 
and as intracaldera tuff in the Turkey Creek Can-

6 - 3 

yon area of the southern Canelo Hills. In the 
Mustang Mountains (Fig. 3), this light tan, 
densely, welded unit, containing 3%-5% small 
phenocrysts of quartz and feldspar, forms the 
middle tuff of the tripartite outflow ash-flow 
sequence. 

Lithologically similar densely welded rhyolite 
tuff, which becomes slightly more phenocryst 
rich upward 3%-10%), directly overlies the in
tracaldera dacite tuff within the Montezuma 
caldera in the southern Huachuca Mountains. 
This distinctive phenocryst-poor, outflow tuff is 
about 35 m thick on the south side of Monte
zuma Canyon and closely resembles the middle 
tuff unit in the outflow sequence in the Mustang 
Mountains (Fig. 3). In addition to similar color 
and phenocrysts, the middle tuff in both areas is 
characterized by extreme flattening and lineate 
flowage of pumice fragments, which is transi
tional to extensive rheomorphism and develop
ment of ramp structures upward in sections 
(especially in the Mustang Mountains). The 
middle rhyolitic tuff also contains striking 
spherulitic and lithophysal crystallization tex
tures absent in the other tuff units. The tabular 
overall geometry of the outflow tuff sheet in 
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EXPLANATION 

Quaternary and Tertiary deposits 

Cretaceous sedimentary rocks 

Cretaceous and Jurassic rocks 

Glance Conglomerate ( 1 50 Ma) 

Rhyolite porphyry intrusion 

Quartz rhyolite tuff 

Megabreccia lens in tuff 

Crystal-poor rhyolite tuff 

Megabreccia lens in tuff 

Huachuca Quartz Monzonite ( 1 68 Ma) 

Crystal-rich dacite tuff 

Megabreccia lens in tuff 

Paleozoic rocks 

Precambrian rocks 

Contact 

High-angle fault 

Thrust fault 

Topographic caldera wall of structurally 
disrupted Jurassic caldera; dashed 
where approximate 

Parker Canyon caldera 

Turkey Canyon caldera 

Montezuma caldera 

Figure 2. Generalized map of Jurassic volcanic rocks and approximate inferred caldera boundaries in the southern Huachuca Mountains and 

southeastern Canelo Hills. Generalized and modified from Hayes and Raup (1968). 
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Figure 3.  Composite section through Jurassic ash-flow 
sheets in the northern Mustang Mountains (based on ex

posures in section 9, R. 18 E., T. 20 S.; and in sections 17 

and 20, T. 20 S., R. 19 E.). 

co 0 ° 0 °0 0  
=0 0 0 0  _-_-_ _ -_-

= = - = = = = = = = = = = = = = -
- - - - - - - - - - - - - - - -

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

Glance conglomerate-Polymict con
glomerate containing abundant clasts of 
Paleozoic limestone in a hematitic sandv 
matrix. Volcanic clasts are absent. 

-

Quartz rhyolite tuff-{Welded tuff member 
of the Canelo Hills Volcanis of Hayes. 1970): Red-brown partly to densely weld
ed rhyolitic tuff. 

Montezuma Canyon and in the Mustang Moun

tains and the lack of large or abundant lithic 
clasts indicate that it is outflow rather than an 

intracaldera accumulation. 

In contrast, lithologically similar crystal-poor 
rhyolitic tuff, characterized by included blocks 

of Paleozoic carbonate sediments as much as I 

km long, is several hundred meters thick with no 

base exposed in the thickest sections and occu

pies an elliptical area about 6 km long in the 

Turkey Creek Canyon area of the southeastern 
Canelo Hills (Fig. 2). This unit is widely charac

terized by extreme rheomorphism to a flow
laminated, lava-like appearance. The degree of 
rheomorphism locally decreases within a few 

meters of the enclosed megablocks, in places 

providing the only clear preservation of flattened 
pumices and other original pyroclastic textures. 
The top of this unit in Turkey Creek Canyon has 
widely developed carapace breccias and ramp 

structures, comparable to those found in rhy
olitic lava flows. 

Interpretation of the rheomorphic tuff in Tur
key Creek as the intracaldera correlative of the 
outflow tuffs exposed in Montezuma Canyon 

and in the Mustang Mountains is supported by 
similar stratigraphic position, rock compositions 

(Table I, nos. 4-6), and paleomagnetic polar: 

ties, as well as paleomagnetic data for overlying 

and underlying units (Fig. 4). The large angular 
dispersion of paleomagnetic directions for the 
crystal-poor rhyolite (as much as 75° is likely 
caused by changes in the ambient field direction 

during magnetization, perhaps related to a polar

ity reversal during cooling of this tuff unit). In 

contrast to the underlying crystal-rich dacite tuff 
in the Mustang Mountains, the crystal-poor 

rhyolite has undergone strong alkali exchange 
(potassium metasomatism). The rheomorphism 
and alkali exchange may be additional partial 
causes for the scatter in magnetic polarities for 
the crystal-poor rhyolite. No post-caldera intru

sions related to the Turkey Canyon caldera are 

exposed, nor is there evidence of caldera resur

gence or associated metallic mineralization. 

Parker Canyon Caldera and Quartz 

Rhyolite Tuff 

The uppermost major ash-flow sheet in the 
Mustang and Huachuca Mountains is a pheno-

cryst-rich, red-brown rhyolite characterized by 

abundant quartz and feldspars (welded tuff 

member of the Canelo Hills Volcanics; Hayes, 
1 970). This unit is the highest identified Jurassic 
unit in the Mustang Mountains (Fig. 3); it also 
forms a continuous outflow sheet on the south 

Figure 4. Mean paleomagnet

ic directions for the three re-

Crystal-poor rhyolite tuff-{Rhyolite flow 
member of the Canelo Hills Volcanics 
of Hayes. 1970): Thick cliff-forming ash
flow cooling unit of light-tan densely 
welded rhvolite. Above a flow-unit or 
partial-cooling break in it"s middle part. 
the tuff becomes fluidal: pumice-f1artening 
ratios locally exceed 100:  l .  the pumices 
become Iineate. lithophysal cavities are 
conspicuous. and rheomorphic ramp struc
tures at the top of the unit have foliarions 
approaching verrical. 

Volcanic sediments-Poorly exposed vol
canic arkose and conglomerare 

Crystal-rich dacite tuff-Two cooling 
units of similar-appearing dis-
tincrive red-brown welded tuff con
taining 20-25% fresh-appearing 
phenocrysts of plagioclase. quartz. 
and biotire: Con�lomerate be-
tween the two turf sheers contains 
abundanr clasts of andesite. 

·
Rainvalley Formation (Permian)

Light gray thin-bedded limestone 

side of Montezuma Canyon, ponded within the 
Montezuma caldera and overlying the rheomor

phic rhyolite tuff and intervening bedded tuffa
ceous sedimentary rocks (Fig. 2). 

Lithologically similar, massive, quartz-rich 
tuff, as much as several kilometers thick with no 

N 

HM@ CH � UPPER � MMI0 MM I CH ® \ 
� MIDDLE 

gional Jurassic ash-flow sheets, 

within 95% confidence limits. 

UPPER, upper quartz rhyolite 

tuff; MIDDLE, rheomorphic 

crystal-poor rhyolite tuff; L O W
ER, crystal-rich dacite tuff. CH, 
southern Canelo Hills; HM, Hua

chuca Mountains; MM, Mus

tang Mountains. Directions for 

upper and lower units are dis

persed along arcs of equal incli
nation due to subsequent verti

cal-axis rotations in the region 

(Hagstrurn and Lipman, 1991). 

More scattered directions for 

the middle unit are probably due 

to a polarity reversal of the 

270 1-----I-7�-+--+-i 90 

LOWER 
1 80 

geomagnetic field during cooling and magnetization of this unit, and perhaps additionally to the 

rheomorphic flow and/or K metasomatism that have affected this unit. Diagram is an equal

area plot where filled symbols indicate projection from the lower hemisphere and unfilled 
symbols from the upper hemisphere. 
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TABLE 1. CHEMICAL ANALYSES OF JURASSIC ASH·FLOW TUFFS AND ASSOCIATED INTRUSIONS. SOUTHEAST ARIZONA 

Number. 

Source: Montezuma caldera Turkey Creek Clldera Parker Canyon caldera 
Unic Dacite tulf Intrusion Rheomorphic rhyolite tuff Quartz rhyolite tuff Intrusion 

Location- MM MM HM MM MM CH CH H M  CH 
Seltin,! Outflow Outflow Resurgent? Outflow Outflow Intracalden Intracalder.l Resurgent? 
DataT USGS USGS KR USGS USGS KR KR KR KR 

Sample 86L·IA 86L·IB HM30L 86L·2A 86L·2B CH28L CH31 L  HM I I L CH53L 

Si02 68.2 68.1 69.35 79.6 78.9 75.1 7  76.28 75.37 75.46 

AI203 15.7 15.9 15.10 1 0.6 10.9 13.44 12.83 1 2.84 13.47 
FC203tot § 3.86 3.95 2.93 0.71 1.21 1 . 1 6  ! . I S  0.96 1 . 1 6  

' MgO 1.27 1.29 1.51 0.21 0.10 0.19 0.53 0.25 0.19 
COO 1.88 1.95 2.1 1  0.47 0.10 0.03 0.05 0.08 0.05 

NI20 4.22 4.49 4.02 <0.15 <0.15 2.53 0.65 0.77 1.10 

K20 3.73 3.51 4.28 1.86 8.39 7.20 8.20 9.41 8.28 
Ti02 0.62 0.60 0.51 0.15 0.18 0.24 0.24 0.2.5 0.26 

PP5 0.20 0.19 0.11  <0.05 <0.05 0.02 0.03 0.04 0.02 
MnO 0.11 0.08 0.08 0.03 0.05 0.Q2 0.04 0.03 om 

LOI 1.64 1.13 1.77 1 .29 0.95 0.93 1.47 1 . 1 6  1.31 

Rb 126 I I I  270 345 330 350 550 410 
S, 799 752 420 41 10 80 70 40 
Z, 21 1 223 130 179 220 200 190 220 
Nb 1 2  1 2  20 1 5  20 20 20 30 
Y 23 23 10 32 50 50 60 40 

·CH. southeastern Cancio Hills: HM. Huachuca Mountains; MM. northern Mustang Mountains.. 
tUSGS. new analyses;: KR. from Krebs and Ruiz (1987). troW iron repmcd as FC203-
. " nOl determined. 
Note: all major-oxide analyses recalculated to 100%. volatile free. USGS analyses: major oxides.. in weight percenL determined by X-ray fluorescence methods by 

J. Taggart; minor dements. in pans per million. determined by energy dispersive X-ray fluoresc:ence methods (KEVEX) by D. Yager. 

base visible, is superbly exposed along Parker 
Canyon at the southeast end of the Canelo Hills 
(Fig. 2), where this tuff is inferred to fill its cal
dera source. The northeast topographic margin 
of the Parker Canyon caldera is preserved lo
cally as a steeply dipping, depositional contact of 
the quartz rhyolite unconformably against the 
crystal-poor rhyolite within the Turkey Canyon 
caldera (Fig. 2). 

Abundant megablocks are enclosed within 
upper parts of the intracaldera crystal-rich rhyo
lite near Canelo Pass, where the alternation of 
blocks and tuff was previously misinterpreted as 

mUltiple discrete volcanic units separated by sed
imentary debris (Kluth and others, 1982; Kluth, 
1983). At Lone Mountain (Fig. 2), a massive 

lens of shattered, crystal-poor rhyolite inter
leaves with the quartz rhyolite tuff and was 
probably derived from the rheomorphic tuff fill 
of the Turkey Canyon caldera. Previous map
ping of this body as in-place, crystal-poor rhyo
lite requires complex fault boundaries to account 
for its location (Hayes and Raup, 1968). Ob
scurely exposed, quartz-bearing, weakly welded 
tuff forms local veins and films within the shat
tered rhyolite, which is readily interpreted as a 
massive caldera slide breccia lens. Smaller 

masses of Paleozoic carbonates and sandstones 
also occur as breccia blocks lower within the 
quartz rhyolite tuff in the Lone Mountain area. 

At both intracaldera and outflow sites, the 
quartz rhyolite tuff is characterized by a low
inclination, normal magnetic polarity that is dis
tinct from both underlying tuff units (Fig. 4). 
Dispersion of declination directions for this unit, 

as well as for the lower dacite tuff, is interpreted 

as resulting from Cenozoic vertical-axis rota
tions between mountain ranges (Hagstrum and 
Lipman, 1 991 ) .  

In  lower Parker Canyon, the intracaldera, 
quartz-rich rhyolite (Hays and Raup, 1968) is 
intruded by compositionally similar rhyolite 

porphyry (Table 1 ,  nos. 7-9) and is interpreted 
as a cogenetic post-caldera intrusion. Both the 
tuff and associated intrusions have been affected 

by extreme alkali exchange, similar to that in the 
underlying, crystal-poor, tuff unit. No significant 
mineralization is known to be associated with 
the rhyolite porphyry intrusions. The fill of the 
Parker Canyon caldera appears to dip homocli
nally to the southwest, and no resurgent doming 
is evident from available structural data. 

SOUTHERN DRAGOON MOUNTAINS 

A fourth caldera remnant of probable Juras
sic age contains spectacular megablocks of intra
caldera type enclosed in tuff matrix; it is 
associated with large granitic intrusions in the 
southern Dragoon Mountains, near the old min
ing camps of Courtland and Gleeson (Fig. 5). 

Although the area is of restricted interest for 
Jurassic igneous problems because of the limited 
areal extent, generally poor exposures, and 
widespread alteration of the volcanic rocks, 
these rocks host copper-gold mineralization 
seemingly associated with caldera-related intru
sions. The area is also tectonically important be
cause the caldera-related megabreccias were 
previously interpreted as key evidence for re-
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gional thrusting involving Upper Cretaceous 

rocks (Gilluly, 1956; Drewes, 1 980, 198 1 ). 

Dragoon Caldera and Tuff of Courtland 

In the Courtland-Gleeson area, gray to 
reddish-brown, rhyolitic tuff, containing 15%-
25% small phenocryst fragments (mostly <0.5 
mm) of quartz, sanidine, minor altered plagio
clase, and sparse biotite, constitutes the matrix 
for spectacular blocks of Paleozoic and less 
common Mesozoic sedimentary rocks (Fig. SA). 
Most of this tuff, here designated the tuff of 
Courtland, is weakly welded, probably reflect

ing rapid cooling due to the large volume of 
enclosed mega blocks. All the tuff is variably al
tered to clays and impregnated with calcium 

carbonate, precluding reliable detennination of 
original magmatic composition. In the least al
tered samples, phenocryst mineralogy and the 
abundances of elements such as Ti and AI, 
which are typically relatively immobile during 
alteration, suggest that the original composition 
was a low-silica rhyolite. 

Megablocks enclosed by the tuff of Courtland 
include most Paleozoic sedimentary units of the 

region, as well as a few small masses of Precam
brian Pinal Schist (Gilluly, 1 956). Some litho

logically coherent masses are as much as a 
kilometer across, although such bodies are per
meated by healed fractures, and the tendency of 
the soft tuff matrix to-be preferentially concealed 
by surficial deposits hinders precise determina
tion of the sizes of individual large blocks. The 
stratigraphically chaotic distribution and se
quence of the blocks, which led Gilluly to inter
pret them as a complex thrust breccia zone, are 

beautifully illustrated by his detailed mapping at 
several scales up to 1 : 1 2,000 (Gilluly, 1 956, PIs. 

1 1- 1 2, Figs. 7-9). Northwest of Courtland 
toward South Pass, Paleozoic blocks are similarly 
enclosed by tuff. Several blocks were mapped as 
thrust slices (Drewes, 1 98 1 ,  PL 4), and large 
fragments of andesite and dacite lava flows in a 
tuffaceous matrix are in steep contact with 
Mesozoic arkosic conglomerate of uncertain 
affinity that may mark a remnant of the topo
graphic caldera walL 

Even the detailed maps by Gilluly and 
Drewes are too generalized to show many veins 
and films of rhyolite tuff between and penetrat
ing the blocks. In gully exposures, blocks of Pa

leozoic limestone up to several meters across are 
seen to be completely enclosed in the tuff. Tuff is 

molded around irregular margins of shattered 
sedimentary blocks, and compacted-pumice fo
liation in the tuff locally dips steeply, reflecting 

the draping and squeezing between blocks. 
Sheared contacts and shearing internally within 

the tuff are rare; little evidence exists for signifi
cant tectonic disruption. 

The preserved remnants of the rhyolite tuff of 
Courtland and associated megabreccia fringe the 
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large Gleeson Quartz Monzonite of J urassic age 
( 1 8 1  Ma by K-Ar; Drewes, 1 98 1 )  and are in
truded by the Copper Belle Monzonite Porphyry 
and Turquoise Granite (Gilluly, 1 956). Al
though the best exposed contacts between the 
tuff of Courtland and the Gleeson Quartz Mon
zonite are faults along the north side of the intru
sion near South Pass, poorly exposed contacts to 
the east suggest that this pluton intrudes the in
tracaldera tuff-megabreccia assemblage. If the 
undated Copper Belle and Turquoise intrusions 
are associated with the Gleeson Quartz Monzo
nite, then the tuff of Courtland, which these 
plutons intrude and alter, is likely also Jurassic. 

The mineralized reverse fault along the north 
side of the Gleeson intrusion, although inter
preted by Drewes as a strand of his regional 
Cochise thrust of Cretaceous age, alternatively 
could represent a reactivated caldera ring fault 
near the north boundary of the Dragoon cal
dera, accommodating post-collapse resurgent 
uplift. Analogous resurgent uplift accommo
dated along caldera ring faults is well docu
mented for younger ash-flow caldei dS elsewhere 
(Lipman, 1984). 

Relations among the inferred Jurassic units 
along the north side of the Gleeson intrusion 
near South Pass are complicated by uncertain 
stratigraphic identification of arkosic sedimen
tary rocks and andesite-dacite lavas (mapped as 
Cretaceous by Gilluly and Drewes), a complex 
gridwork of small-scale, high-angle faults (not 
portrayable at the scale of Fig. 5), and the small 
area of surviving exposures. Some intermediate
composition lava flows, as mapped by Drewes, 
are megablocks in ash-flow matrix, but the north
ernmost lava exposures near South Pass appear 
more coherent and may rest depositionally on 
sedimentary rocks previously interpreted as Cre
taceous in age (Js? in Fig. 5A; Kas in Fig. 5B). 

Andesitic clasts in the sedimentary rocks indi
cate that volcanism was already active in the 
area at the time of sedimentation. Further de
tailed mapping and geochronologic study of the 
intermediate-composition volcanic rocks could 
be informative. 

Sugarloaf Tuff and Regional Structure 

Near Gleeson, the tuff of Courtland, enclosed 
megablocks, and erosionally exposed Gleeson 
Quartz Monzonite are all overlain unconform
ably by a less altered, younger ash-flow unit of 
Cretaceous age (73 Ma; Drewes, 1 980; referred 
to as the "lower tuff member of the Sugarloaf 
Quartz Latite" by Gilluly, 1 956). Because the 
dacitic lavas that constitute the upper member 
of the Sugarloaf Quartz Latite as defined by Gil-

LIPMAN AND HAGSTRUM 

luly are now known to be middle Tertiary (Tv 
in Fig. 5; 33 Ma according to Drewes, 1980) 

and are absent at the type locality (Sugarloaf 
Hill; Fig. 5), the dated ash-flow sheet that com
prises the only volcanic unit at the type locality 
is here redefined as the Sugarloaf Tuff. The 
Sugarloaf Tuff is part of the Upper Cretaceous 
(Laramide) ash-flow field of the region (Lipman 
and Sawyer, 1985); the overlying Tertiary dacite 
lavas are too poorly understood to warrant as
signment of a formal stratigraphic name at this 
time. 

In comparison with the rhyolitic tuff of Court
land, the Sugarloaf Tuff is a more phenocryst
rich brown dacite containing abundant biotite 
and plagioclase, and only sparse quartz and san
idine. The Sugarloaf Tuff, which was previously 
not mapped separately from the unconformably 
underlying intracaldera tuff of Courtland by Gil
luly and Drewes, also differs in the absence of 
large lithic fragments of Paleozoic strata; the 
Sugarloaf has the typical character of an out
flow-tuff sheet. The unconformable depositional 
contact at the base of the Sugarloaf Tuff, overly
ing the intracaldera tuff of Courtland and Juras
sic granite, further supports the interpreted 
Jurassic age for the tuff of Courtland. In compo
sition and age, the Sugarloaf Tuff closely resem
bles the 72-Ma ash-flow tuff (Uncle Sam 
Porphyry of Gilluly, 1 956) associated with the 
Tombstone caldera to the west (Lipman and 
Sawyer, 1 985), but differences in paleomagnetic 
directions (J. T. Hagstrum, un pub. data) suggest 
that these two tuffs may constitute separate 
(perhaps closely related) ash-flow sheets. 

The unconformity along the base of the Sug
arloaf Tuff was previously mapped by Gilluly 
( 1 956) as a west-dipping thrust fault, juxtapos
ing the Gleeson intrusion over the volcanic and 
breccia assemblage, and interpreted by Drewes 
( 1 980, 1 98 1 )  as an exposure of his inferred re
gional Cochise thrust. Along the west base of 
Sugarloaf Hill where this contact is best ex
posed, however, it dips gently eastward, and 
partly welded basal Sugarloaf Tuff is molded 
against an irregular erosional surface cut into the 
intrusion. Fossil soil lenses of decomposed 
granitic rock are preserved locally along the 
unconformity. No fault is present. 

OTHER JURASSIC CALDERA 

FRAGMENTS 

In addition to the Jurassic caldera systems 
discussed here, outflow Jurassic ash-flow sheets 
are locally preserved in several other mountain 
ranges farther west in south-central Arizona, in
cluding Santa Rita (Drewes, 1 97 1 ;  Riggs and 
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Busby-Spera, 1990) and Tucson Mountains 
(Drewes, 198 1 ,  PI. 9; Lipman, in press). Thick 
ash-flow accumulations of intracaldera type, en
closing apparent slide blocks and associated 
with petrologically similar intrusions, are present 
in the Pajarito and Patagonia Mountains. 

In the Pajarito Mountains (Fig. I ), thick maS
sive dacitic welded tuff, containing exotic meg
ablocks and associated with intrusive dacite 
porphyry, was tentatively interpreted as caldera 
related by Drewes ( 1980, 198 1 ). These rocks 
have since been demonstrated to be Jurassic in 
age, and the caldera interpretation developed 
further by Riggs and Haxel ( 1990). 

In the Patagonia Mountains (especially Amer
ican Mine, Thunder Mine, and UX structural 
blocks), Simons ( 1 972) described sections of Ju
rassic welded tuff as much as several kilometers 
thick intruded by granite and containing inter
mixed mega blocks of diverse Paleozoic sedi
mentary units. Although hydrothermal altera
tion is severe and widespread in these rocks, the 
presence of several Jurassic caldera fragments 
seems assured. 

DISCUSSION 

Recognition of widespread Jurassic ash-flow 
sheets and calderas in southeastern Arizona has 
consequences for regional patterns of sedimenta
tion, lateral displacements on major northwest
trending faults and inferred regional thrusts, and 
implications for mineralization potential. Much 
remains to be learned about these regional prob
lems by more detailed study of the Jurassic vol
canic rocks. 

The existence of Jurassic ash-flow calderas 
supports recent proposals that regional extension 
occurred within the Jurassic magmatic arc and 
influenced subsequent sedimentation (Bilodeau, 
1 982; Busby-Spera, 1988). The Jurassic ash
flow sheets constitute part of a bimodal volcanic 
suite dominated by silicic rhyolite with much 
smaller volumes of mafic rocks that are mainly 
basaltic andesite and basalt. The mafic rocks are 
weakly alkalic and have other chemical features 
that are globally associated with extensional tec
tonism (Krebs and Ruiz, 1987). 

The Jurassic volcanic rocks are widely over
lain by distinctive limestone-clast conglomerates 
(Glance Conglomerate), which represent initial 
deposits of the Upper Jurassic and Lower Cre
taceous Bisbee Group and have been interpreted 
as deposited in growing fault-block basins in an 
extensional back-arc setting (Bilodeau, 1982; 

Dickinson and others, 1987, 1 989). Although 
relations in the Huachuca area are broadly in 
agreement with such interpretations, some thick 
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sections of the Glance were deposited within the 

Jurassic calderas and may reflect local volcano

genic depositional controls as well as regional 

tectonics. For example, sedimentary rocks 

mapped as Glance Conglomerate in the Monte

zuma Canyon and Canelo Pass areas overlie the 

ash-flow sequence within the Montezuma and 

Parker Canyon calderas, respectively. In Monte

zuma Canyon, the basal sediments are mono

lithologic fanglomerate of welded tuff, perhaps 

derived from a growing resurgent dome within 

the caldera. Horizons of chaotic breccia higher 

in the sedimentary section probably represent 

landslide deposits reflecting continuing instabil

ity of the caldera walls. In the Canelo Pass area, 

analogous breccia lenses interleaved with Glance 

Conglomerate also may represent caldera-wall 

landslides. Detailed sedimentological and prov

enance studies of the Glance Conglomerate in 

proximity to the Jurassic calderas could be a 

rich field for future research. 

Stratigraphic and structural features of the J u

rassic calderas also provide constraints on re

gional fault structures. Several strands of the 

major northwest-trending Sawmill Canyon fault 

zone pass through the Huachuca Mountains. 

This fault zone, like others of similar trend in 

southern Arizona, has been postulated to ac

commodate major left-lateral offsets (Drewes. 

198 1 ). Yet exposures of outflow quartz rhyolite 

tuff in the northern Mustang Mountains and in 

the southeast Huachuca Mountains presently lie 

about 25 km in divergent directions from the 

source Parker Canyon caldera, across most 

strands of the Sawmill Canyon zone (Fig. 1 ). 

Such a distribution of the tuff would be unlikely 

if this fault zone involves more than a few tens of 

kilometers of displacement. In addition, vertical

axis rotations indicated by the paleomagnetic 

data, both for the Jurassic and Cretaceous vol

canic rocks in the region, are clockwise, suggest

ing right-lateral shear and thus right-lateral 

movement on the major northwest-trending 

faults in the region (Hagstrum and Lipman, 

199 1 ). 

A key area of surface control for the inferred 

regional Cochise thrust, interpreted as represent-

ing a regional decollement for more than 100 

krn east-west in southeastern Arizona (Drewes, 

1 980, 1 98 1 ), is in the Courtland-Gleeson area. 

There, the main inferred western thrust strand is 

the unconformity at the base of the Sugarloaf 

Tuff, and the previously mapped complex of 

easterly strands are landslide-related mega blocks 

within tuff filling the Dragoon caldera. Thus, no 

evidence exists for a regional Cochise thrust in 

the southern Dragoon Mountains. 

Relations between mineralization and the Ju

rassic caldera structures are less clear than for 

the Cretaceous calderas, where several major 

porphyry copper systems developed in subvol
canic intrusions emplaced along ring faults late 

in the caldera cycle (Lipman and Sawyer, 

1 985). Significant gold-copper mineralization 

within the large hydrothermally altered area at 

Courtland-Gleeson appears associated with 

caldera-related intrusions (Copper Belle Mon

zonite Porphyry, Turquoise Granite). Modest 

skarn and other mineralization is associated with 

the apparently resurgent Huachuca Quartz 

Monzonite in the Montezuma caldera, and also 

with the probable caldera fragments in the Pata
gonia Mountains. The important porphyry 

copper mineralization that is associated with a 

Jurassic pluton at Bisbee suggests additional po

tential in other Jurassic intrusions, as well as the 

desirability of evaluating Bisbee as a possible 

deeply eroded Jurassic caldera system. 
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GEOLOGY AND SILICATE-ALTERATION ZONING AT THE RED MOUNTAIN 

PORPHYRY COPPER DEPOSIT, 

SANTA CRUZ COUNTY, ARIZONA 

James L .  Qu i n l an 
Kerr-McGee Corpora t i o n  

Ok l ahoma C i ty ,  Ok l ahoma 7 3 1 2 5  

ABSTRACT 

The Red Mounta i n  porphyry copper depos i t  l ocated 
i n  southwestern Ari zona ( fi g .  1 )  occurs wi th i n  an 
al tered comp l ex of vo l can i c  and i ntrus i ve roc ks  of 
Cretaceous and early Terti a ry age .  Si l i cate a l tera 
tion , s u l f ide d i s tr i but i on , and as say data have been 
used to defi ne the depos i t .  

A s  presently outl i ne d ,  the depos i t  i s  d i v i ded i nto 
three parts : ( 1 )  a smal l ,  near-surface cha l coc i te 
b lanket , ( 2 )  a near-c l as s i c ,  porphyry copper bu l k  
su l f ide depos i t ,  5 , 000 feet be l ow the summi t of the 
mounta i n  and 3 , 500 feet bel ow the chal coci te b l an ket , 
and ( 3 )  a deep-l evel brecci a p i pe i n  the core z one o f  
the bul k s u l fi de depos i t .  

At l east  three maj or and d i s t i nct a l tera t i o n  and 
mi nera l i zation  pu l ses are recogn i zed at Red Mounta i n .  
Much o f  the a l teration a t  the s urface i s  the resu l t  of 
the supergene mod i fication  o f  a zoned and e s s enti a l ly  
copper-barren hypogene a l tera t i o n  system. Superim- ' 
posed on the early hypogene sys tem and recog n i zed at 
depth is  a sma l l er ,  more i ntense near-c l ass i c  porphyry 
copper a l terat ion zone with  a parfi a l ly defi ned cop
per-su l fi de shel l .  The brecc i a  p i pe occurs w i t h i n  the 
core area of the s hel l and represents a 1 ater , even 
more restri cted hydrotherma l even t .  S i l i cate and 
su l f ide zon i ng w i th i n  the b rec c i a  p i pe i nd i cates that 
the p i pe i tse l f  i s  a mi n i a tu re z oned porphyry copper 
depos i t .  

The mos t  obv i ou s  c l ue t o  the deep- l evel  orebody at 
Red Mounta i n  is  the near-surface cha l coc i te b l anket.  
The b l an ket  depos i t  formed by secondary enr ichment of 
copper in a l ow-grade hal o or  p l ume wh i ch extended 
upward from the deep- l eve l  depo s i t  to the p resent 
surface , or  at l east 5 , 000 fee t .  Pyri te , l argely from 
the phyl l i c zone of the early a nd essenti a l ly cop
per-barren al teration sys tem , not only p rov i ded a 
favorab l e  host env i ronment i n  wh i c h  the b l a n ket cou l d  
form , but a l so o n  oxi dation  prov i ded much o f  the a c i d  
needed for the s econdary enr ichment process . 

I NTRODUCTION 

Geol og i c  Setti ng 
Red Mounta i n  i s  under l a i n  by a n  a l tered compl ex of 

volcan i c  and i ntru s i ve roc ks o f  Cretaceous and early 
Tertiary age . F i gures 2 and 3 a re genera l i zed maps 
i l l ustrat ing  s urface geo l ogy and a l terati on featu res . 
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F i gures 4 and 5 a re d i ag rammatic  cross secti o n s  s how
i ng geo l og i c  and a l tera t i on fea tures . 

Three l ayered vol can i c  u n i ts are recogn i zed a t  Red 
Mounta i n .  The upper , o r  tuff uni t ,  con s i s ts ma i n ly  of 
tuffs , f l ow ,  and  b recc i as  o f  rhyo l i ti c  and dac i t i c  
compo s i ti o n .  I t  crops o u t  over much o f  t h e  mounta i n  
and i s  u p  to 2 , 400 feet t h i c k  ( fi g s .  2 and 4 ) .  I t  i s  
essent i a l ly  the same a s  the " Vol can � :s o f  Red Mou n
ta i n" descri bed by Drewes ( 1971a ) ,  wh i ch he corre l ates 
w i th the Gri ngo Gu l ch vol cani cs of Pa l eocene ( ? )  age . 

Underly i ng the tuff u n i t  a re approx i mately 3 , 000 
feet of andes i te and trachyandes i te fl ows , b recc i as , 
s i l l  s ,  and d i  kes 1 oca l ly referred to a s  the andes i te 
u n i t .  Hornfe l s  bands occur near the base  of the un i t .  
The andes i te u n i t  crops out o n  the fl anks  o f  Red Moun 
ta i n  a�d i s  cut i n  dri l l  ho l es ( fi gs . 2 a n d  4 ) . I t  i s  
part o f  the Upper Cretaceous trachyandes i te o r  dorei te 
( Ka )  un i t ,  mapped and descri bed by Si mons ( 1974 ) .  
S imons reported a potas s i um-a rgon date o f  7 2 .  1 ± 3 
m . y .  B . P . for a samp l e  from the u n i t .  

The l owes t  l ayered rock u n i t  i s  the fe l s i te - l ati te 
u n i t .  It u nderl ies the andes i te u n i t  and i nc l udes 
i nter l ayered andes i te s  near the top . I t  c o n s i sts  
ma i n ly  of vo l can i c  congl omerates and  brecc i a s , s i l i c i 
fi ed tuffs , fl ow ( ? ) ,  i nterl ayered and cut  by l at i te 
s i l l s  and di kes . The u n i t  crops out i n  A l um Gu l ch on  
the  south s i de o f  Red  Mounta i n  and  i s  recog n i zed  i n  
deep dr i  1 1  hol es  o n  the south and wes t  f l  anks  of the 
mounta i n  ( fi g s . 2 and 4 ) . It  corre l ates w i t h  the 
Upper Cretaceous s i l i c i c  vo l can i cs  ( Kv and Kl a Un i ts )  
mapped by S imo n s  ( 1974 ) . 

The l ayered rocks at Red Mounta i n  a re cut by sev
era l textura l vari eti es  of porphyri ti C rocks , wh i ch 
range i n  compo s i t i on from granodi ori te to quartz mon 
zon i te .  The porphyri e s  are recogn i zed a s  d i kes  and 
i rregu l ar bod i es in  outcrop and dri l l  ho l es  ( f i g . 2 
and 4 ) . 

The l ayered rocks genera l ly stri ke north and d i p  
140  E .  The domi nant trend o f  l oca l  shears a n d  frac
tures i s  N .  200  E .  wi th s teep d i ps toward the north
wes t  and southea s t .  Less  numerous are shears and 
fractu res that s tr i ke N. 700 E.  and d i p  s teep l y  north
wes t  or  s outheas t .  No l arge fau l ts are recogni zed on 
the mounta i n ,  but  several occur on i ts f l a n k s  ( fi g .  
2 ) .  

S i l i cate Al terat ion  

Si l i cate a l terati on at Red Mounta i n  i s  easy to 
recog n i z e  but d i ff i cu l t  to i nterpre t .  Near the center 
of the depo� i t ,  changes in the a l terati on  a s s emb l a ge 
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wi th depth are most obv i ou s  ( fi g .  5 ) .  Latera l zon i ng 
at depth , wh i ch i s  a cr i t i ca l  g u i de to ore , i s  muc h  
more s ubtl e and  t o  date has  b e e n  b e s t  quanti f i ed by 
th i n-section  s tud i es  ( fi g .  6 ) . 

The s trong vert i c a l  a l tera t i on zon i ng  recogn i zed 
at Red Mounta i n  i s  partly contro l l ed b,Y di fferences i n  
rock types wi th depth . Near the center of the sys tem , 
the tuff u n i t  i s  i ntense ly  a l tered to an a ss emb l age of 
quartz -seri c i te-pyri te-kao l i n i te -a l u n i te .  The s er i 
c i te content i nc reases wi th depth , whereas the content 
of kaol  i n i te and a l u n i te decrea ses . At the tuff
andes i te contact , the a ss effib 1 age abrupt ly  changes to 
quartz-ser i c i te-ch lor i te-pyri te w i th m i nor hemat i te 
and kao l i n i te .  w ith  the excep t i on of outly i ng Ho l e  
158 , the pyr i te content rap i d ly decreases  i n  depth 
through the upper part of the andes i te un  i t  ( fi g .  7 ) .  
The a l terat i o n  a s s emb l age  further  changes wi th depth 
wi th i n  the a ndes i te through a b i ot i te-magneti te-pyri te 
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a s s emb l age to a b i oti te-orthocl ase-anhydri te-magnet
i te -c ha l copyr i te assemb l a ge .  Wi th i n  the fe l s i te
l a t i te u n i t ,  the a ss emb l age is  orthoc l ase-quartz
a nhyd r i te-chal copyri te-b i o t i te .  The a l  tera t i o n  wi th i n  
the  porphyri t i  c rocks  i s  genera l ly refl ecti  v e  o f  the 
adjacent i ntruded roc k and depth . It i s  expres sed by 
a q uartz-ser i c i te-pyri te-kaol i n i te assembl age at s ha l 
l ow depths and an orthoc l as e -anhydrite-b i ot i te-cha l co
pyr i te as sembl age at g reater depths . 

The l a tera l  changes i n  a l teration  a re much more 
subt l e .  At the s urface , hypogene a l tera t i on i s  
s trong ly mas ked by s u pergene e ffects but i s  d i  scern
i b l e .  W i th i n  the tuff u n i t ,  the l atera l  zon i ng i s  
expre ssed a s  a centra l core area o f  more abundant 
s er i c i te , quartz ve i n i ng ,  and  l imon i t i c  s ta i n  ( fi g .  
3 ) .  Outward from the core a rea , a more arg i l l i c  zone 
i s  characteri zed by abu ndant  c l ays and a l u n i te w i th 
l es s  seri c i te ,  s i l i ca ,  and i ron . The tra ns i t i on from 
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seri c i t i c-argi 1 1 i c a l tera t i on w i th i n  the tuff u n i t  to 
propy1 i t i c  a l terat ion i ll the s urround i ng andes i te uni t 
co the r.c rthea s t ,  ea s t ,  south , and southwe s t  appears 
to be partly due to change i n. rock type . The s ugges
t i on i s  that the a l terat i on  mus hroomed or  extended 
fa rther l atera l ly from a m i nera l i zati on center i n  the 
tuff u n i t  than in  the underlyi ng ande s i te un i t .  Wi th
in the andes i te un i t  on the west and northwe s t  fl an ks 
of the mounta i n  an i ntense supergene a rg i l l i c a l tera
ti on i s  s uperimposed d i rect ly  upon hypogene b i o t i te 
nlagnet i te a l terat i o n .  Wi th i n th i s area o f  re l at i ve ly  
l ow ori g i  na 1 pyrite , cha  1 k turquo i  SE \'ias formed as  the 
more corrrnon supergene copper m i  nera 1 wi th i  n the argi l -
1 i zed andes i tE: .  

At depth , the central core area i s  marked by a n  
orthoc 1 ase-qua rtz -bi ot i te-anhydrite  a l tera t i o n  mi neral 
a s s emb l age . There i s  a general decrease  in the amount 
of these mi nera l s  outwa rd from the core area w i th 
i nc reas i ng amounts of seri c i te and chl ori te . Th i s  i s  
i l l u strated on fi gure 6 ,  wh i c h  was deve l oped from a 
s tudy o f  th i n  sections  obta i ned from sel ected hol es  
between e l evat i ons  of 2 , 000 and 2 , 500 feet .  

Father out , as  seen i n  Ho l es 157 and 16 1 , a b i o 
t i te-magneti te ass emb l age i s  recogni zed i n  t h e  ande
s i te un i t .  In Ho l e  157 , th i s  a s sembl age changes to 
b i oti te-orthoc l ase in the te 1 s i te - 1 at i te un i t .  Al 
though the a s s embl age i s  potas s i c , the i ntens i ty of 
the pota s s i c  a l terati on a ppears much l ess  than that 
recogn i zed in  the core area of the depos i t .  Loca l l y ,  
l ate quartz -pyri te vei n 1 ets  enc l osed i n  ser i c i t i c  
enve l opes cut the prev i ou s l y  descri bed a l tera t i o n  
features . 

Fi gure 5 i l l us trates i n  cross  secti on , my concept 
of the major  s i l i cate a l terat i on features at  Red Moun
tai n ;  that i s ,  a l arge early zone a l tera t i o n  sys tem 
that accounts for most of the a l teration  recogn i zed at  
the  surface . The primary porphyry copper depo s i t  l i es 
in the potass i c  zone of thi s l arge early sys tem . The 
a l tera t i o n  assoc i a ted w i t h  the prima ry dE:po s i t  has 
been superimposed on the early a l terati on sys tem and 
zon i ng i s  s imi l a r  to that descri bed by Lowe l l and 
Gu i l bert ( 1970 )  and Ros e  ( 1970 ) . I t  is  suspected that 
the two s i l i cate a l tera t i o n  systems are c l o se ly  re
l ated in  ori g i n  and t i me w i th the po rphyry copper 
phase representi ng a l ate but more restri cted event i n  
the devel opment o f  the comp l ex Red Mounta i n  hydrother
�ai  system . The su l f ide  d i s tr i bu t i on data a l so c l ear
ly po i nt to two d i s ti nct a l tera t i on phases  as does the  
fl u i d  i nc l u s i on data of Bodnar  and Beane  ( 1980 ) .  

Su l fi de D i s tr ibut ion  

The  p r i n c i pa l  s u l f ide  m i nera l s  at Red Mounta i n  are 
pyr i te and chal copyr i te . Secondary chal coc i te i s  
presen t ,  parti cu l arly i n  the bl anket depos i t .  Born i tE: 
has been i dent i fi ed i n  deep ho l es  near the center o f  
t h e  system a n d  enarg i te i n  t h e  upper p a r t  o f  h o l e s  
over1yi n g  the deep orebody . Sma l l amounts o f  m o  1yb
den i te ,  tennanti te ,  ga l ena , and s phal eri te have been 
i denti fi ed l ocal l y .  

The s u  l fi d e  content o f  the rocks a t  Red Mou nta i n 
has been est imated during  core l og g i ng and i n  the deep 
ho l es has  been determi ned on  the bas i s  o f  su l fu r  and 
s u l fide s u l fur  as says . 

For the purposes of the s u l f i de d i s tr i bu t i o n  s tud
i e s , it  has  been a ssumed that pyr i te and  cha l c opyr i te 
are the o n ly S i gn i ficant pr ima ry su l fide mi nera l s  i n  
the Red Mounta i n system . The amounts o f  each be l ow 
the zone o f  secondary enri chment  are cal c u l a ted from 
copper and su l f ide su l fur  data by a S S i g n i n g  the amount 
of su l f i de s u l fur needed to convert the copper p resent  
in  an i nterval to cha l copyr i te and a S S i g n i ng the re
ma i n i ng s u l fide s u l fur  to pyr i te .  Su l fate data have 
been converted to anhydri te equi va 1 ents where anhy
drite  i s  recogn i zed i n  the deep dri l l  hol es . 
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The s u l fi de data have been as semb l ed and posted i n  
several d i fferent manners o n  p l ans  and cross  secti ons ; 
that i s ,  by rock type and as various  e l evati on i nter
val s .  Most revea l i ng are the bul k data when a s s embl ed 
and pos ted at  e l evati on  i nterva l s  of 500 feet or  more . 
I n  genera l , p l an s  and secti ons have been p repared 
show i ng pyri te , chal copyr i te ,  and tota l s u l f i de ( com
b i ned  pyr i te and cha l copyri te ) d i stributi on , and py
r i te to cha l copyri te rat i os .  Pyri te and tota l s u l fi de 
map s  and secti  ons  are ref1 ect i ve o f  each othe r ,  and 
maps and secti ons  s howi ng pyri te d i s tr i b u t i o n  are not 
i nc l uded in th i s  report . 

P l a n  i l l u stra t i on s  accompanyi ng th i s  report show 
re l at i v e  bul k chal copyr i te ( fi g .  8 ) , tota l s u l f i dE: 
d i s tri bu t i o n  ( f i g  9 ) , and rel a t i ve pyr i te to chal copy
r i te rat i o s  ( fi g .  1 0 )  between e l evat i ons  of 500 and 
1 , 50C feet .  Al l three maps shew the same bas i c  pat
tern and c l ose ly  match the s i l i cate a l tera t i o n  pattern 
shown in fi gure 6.  Al though dri l l i ng has yet to out
l i ne the enti re system , ava i l ab l e  data i nd i cate an 
el ongate but nearly c l a s s i c  copper-su l fi de she l l .  
Thu s  a l l three p l ans , and i n  part i cu l ar the rat i o  map 
( fi g .  10 ) , are usefu l  in i nd i cati ng where a dr i l l  ho l e 
1 i E:s wi th i n  the sys tem . 

Cro s s  sections  prepared from the s u l fi de data , 
that i s ,  data a s s embl ed at 500-foot e l evat i o n  i nter
val s ,  not only confi rm the p i cture devel oped in p l a n 
but add to i t .  Total  s u l fide and cha l copyri te data 
have been assemb l ed on Section  A-A ' , w h i c h  pas ses  
through the  core  area of the  l ower s u l fi de sys tem as  
WE: l l  as  outly i ng Ho l es 1 57  and 158 ( f i g s . 7 and 1 1 ) .  
The senion  s howi ng tota l s u l f i de d i s tri but i on ( fi g .  
7 )  c l early  demons trates a two-part sys tem.  A l arge 
pri mary s u l fi de h i gh , most ly  pyr i te , i s  recog n i zed 
near the s urface i n  the u pper parts of the central  
dri l l  a rea and in  Ho l e  1 58 .  Th i s  pyri te is  w i th i n  and 
genera l l y  an i ntegral part of the i ntense  quartz 
seri c i te a l tera t i on a s s embl age recogn i zed at the sur
face . The  sect i o n  a l so suggests  that  Ho l e  1 5 7  l i es i n  
the core a rea of the  l arge primary s u l f ide  sys tem and  
wou l d  account for  the  pota s s i c  a l tera t i o n  recog n i zed  
in  the  ho l e .  I t  i s  a l so apparent tha t the strong i ron 
oxi des recogn i zed on the u pper wes tern s l ope  of Red 
Mounta i n  ( fi g .  3 )  are rel ated to the upper s u l fi de 
system . 

The copper system recogni zed at depth i n  the cen
tra l dr i l l  area and s hown on the s u l f i de d i str i bu t i on 
and rat i o  maps ( fi gs .  8 ,  9 ,  and 10 )  i s  a l s o  apparent 
in the c ross  secti ons show i ng tota l s u l fi de and cha l 
copyri te d i str ibut i on ( f i g s .  7 and l l ) .  Al though the 
amount of tota l s u l f i de s  i n  the l ower sys tem ( fi g .  7 )  
i s  l es s  than that i n  the u pper  system , i t  i s  c l ea r  on 
fi gure 11 that the copper i s  a s soc i ated w i th the l ower 
sys tem. Further , i t  i s  apparent i n  sect i ons  that the 
l ower s u l f i de sys tem c l ose ly  fo l l ows the central  a rea 
s i l i cate system , and l i ke the s i l i cate system , i s  
superimposed on thE: earl i er and l arger sys tem .  

THE ORE SYSTEM 

For d i scu s s i o n  pu rpos es , the Red Mou n ta i n  depos i t  
i s  d i v i ded i nto three separate and d i s t i nc t  parts : 
( 1 )  an u pper- l evel  c ha l coc i te b l anket depos i t ,  ( 2 )  a 
deep- l evel  bu l k  s u l fi de depo s i t ,  and ( 3 )  a brecc i a  
p i pe depos i t  w i t h i n  the core a rea o f  the deep porphyry 
copper system . 

Cha l coc i te B l anket 

Cha l coc i te is  rE:cog n i zed a l ong fractu res and as  
coat i ngs on pyr i te gra i ns from the  s u rface to a depth 
of 2 , 500 feet or more . Muc h  of the cha l coc i te appears 
to be concentra ted in a fl at b1 anket 1 i ke depo s i t  near 
an e l evat i on o f  5 , 000 fee t  and w i th i n  the h i g h  pyri �e 
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zone of the early a l tera t i on system ( fi g s .  10 and 1 1 ) .  
As currently defi ned , the bl anket ranges i n  th i c kness  
from 15  to  1 50 feet .  I t  appears to  be  i n  the  process  
of bei ng destroyed by weatheri ng and  e ro s i o n .  The 
deeper scattered cha l coc i te showi ngs , wh i ch a re u s ua l 
l y  contro l l ed by fi s sures o r  s hears probab ly  represent 
recent copper mi grat i on . 

The chal coc i te b l anket a l most  d i rectly  overl i es 
the deep porphyry copper orebody ( fi gs . 3 and 1 1 ) .  
The d i s tribution of copper above the deep porphyry 
copper sys tem , as refl ected by the re l at i ve copper or 
chal copyri te val ues shown in fi gure 1 1 ,  suggests  that 
the bl anket was formed by enr ichment of a pro tore ha l o  
or p l ume extending  at l ea s t  to the present s urface , or 
5 , 000 feet above the ma i n  ore sys tem . Pyr i t e  from the 
early phyl l i c  zone u ndoubtedly p l ayed an i mportant 
part in the formation o f  the bl a nket .  Not  on ly  d id  i t  
prov ide  a favorable  host  env i ronment for depo s i t i on of 
cha l coci te but a l so is  the primary source o f  acid for 
the secondary enri chment p rocess . Al s o ,  Bodnar and 
Beane ' s  ( 1980 )  descri pt ion  o f  l ate-stage mi nera l i za
ti on i n  a quartz -pyri te ve i n l et conta i n i n g  mi nor cha l 
copyri te and gal ena i n  a surface samp l e ,  RM 1 1 ,  i s  
ev idence that the ore-stage pri mary mi nera l i zation  
extends far above the  ma i n  depos i t .  

Deep-l evel Bu l k  Su l fi de Depos i t  

The zone of deep- l evel  po rphyry copper mi nera l i za
t i on at  Red Mounta i n  i s  an  i ntegra l part  of the copper 
shel l as recogni zed in the a l teration  and s u l f i de 
study . Hol es 146 , 165 , and the deeper parts o f  Ho l e  
144 descri be the l ew-s u l fi de ,  l ow-copper core o f  the 
system . A l ow-sul f ide , l ow-copper ta i l  extends from 
the core and i s  recogn i zed i n  seven ho l es ,  133 , 135 , 
154,  147 , 143 , and 1 52 .  A brec c i a  p i pe i s  defi ned i n  
Ho l e s  148 , 148B , 148C , a n d  1 55 and l i es  w i t h i n  the 
e l ongate ta i l  area . 

N i ne dri l l  holes  are i mmedi ately peri pheral  to the 
core a rea and the el ongate ta i l , and i t  i s  i n  the area 
of these n i ne hol es that most of the deep- l evel  copper 
outs i de the brecc i a p i pe occurs . Seven of the ni  ne 
ho l e s  conta i n  th ick  and/or h i gher grade ore i n terva l s .  
Ore i s  recogn i  zed on both the wes t and east  1 imbs of 
the copper she l l ( fi g .  4 ) .  

Much , i f  not mos t ,  o f  the deep - l evel  copper occurs 
as chal copyr i te a l ong vei n l ets and frac tu res , and on ly  
a sma l l  amount occurs as  d i s semi nated g ra i ns .  From 
work to date , it i s  obv i ou s  that the area of the cop
per s he l l  is  not uni form i n  grade and not every where 
of i n terest .  Local contro l s  and s tructure a pparently 
p layed an important part in copper m i nera l i zation  
wi thi n the  shel l area . For  examp l e , cha l copyri te 
enri chment i s  noted a l on g  both s i des o f  andes  i te
porphyry contacts i n  severa l  hol es . 

148- 1 5 5  Brecci a  P i pe 

The 148-155  brecc i a  p i pe recogn i zed at Red Moun 
ta i n  has  many featu res common to m i r,era l i zed brecc ia  
pi pes a t other porphyry copper depos i t s . I t  i s  per
haps the deepes t copper-mo lybdenum brecci a  p i pe pre s 
ently known anywhere i n  t h e  wor l d .  Not o n l y  i s  i t  of 
potent i a l  economic  i ntere s t  because  of the h i gher 
grade ore associ ated wi th i t ,  but it i s  a l so o f  con
s i derabl e sc i enti f ic  i ntere s t  because of i ts depth , 
pos i t i on wi th i n  the sys tem , and the mi nera l i za t i o n  and 
a l tera t i on assoc i ated wi th i t .  

The Dyna -dri l l  has been used to control the d i rec 
t ion of dri l l  hol es for a better eval uat i on  o f  the 
p i pe . I n  a l l , fou r  h o l e s  ( 148- 148B , 148C , a n d  1 5 5 )  
have i ntersected the p i pe ( fi g .  1 2 ) . 

The 148- 155 brecci a p i pe ,  as env i s i oned from 
dri l l -ho l e  data , i s  s hown i n  p l a n  and d i agrammat i c  
section  i n  fi gure 1 2 .  Al though i n  part d i ag rammati c ,  

7-/0 

the p l an and secti on  represents a rea sona b l e  i nterpre
tat i o n  bas ed on dri l l -hol e i ntercepts w i t h i n  the p i pe 
and the confi n i ng res tr ict i ons of adjacent ho l es .  I n  
p l an , the i n tercepts i n  Ho les  148 and 1 5 5  are about 
800 fee t  apart and define  the mi n i mum d imen s i on of the 
l ong axi s of the p i pe .  The p i pe has been a s s i gned a 
l ong ax i s  of 1 , 100 feet .  The sect ion  better i l l u s 
trates the ava i l abl e i nformation . A s  shown , the top 
o f  the p i pe i s  at  a n  e l evation  o f  1 , 750 feet or a p 
proximately 4 , 000 feet be l ow the s urface , and ore h a s  
been exposed over a verti c a  1 rar,ge o f  1 , 300 feet .  
Ho l e  148 bottoms i n  ore w i th i n  the p i pe near sea- l evel  
e l evat i o n .  

A s  menti oned before , the 148 - 1 5 5  p i pe l i es  w i th i n  
the  h i  gh-potas s  i c ,  1 ow-su  l fi de , and l ow-copper ta i l  
extend i ng southward from the core of the deep porphyry 
copper sys tem ( fi g .  1 0 ) . The a l terat i on wi thi n the 
p i pe i s  sepa rate and genera l l y  d i s t i nc t  from that of 
the su rroundi ng roc k .  Th i s  i s  we l l  exemp l i fi ed i n  
Ho l es  148B , 148C , and 155 . Thes e  ho l es  enter the pi pe 
near i ts top from an a rea of l ow-su l fi de ,  l ow-copper , 
and  s trong pota s s i c  a l terati on .  At or w i th i n  a few 
feet  o f  the p i pe contact , a l terat ion abru p t l y  changes 
to p hy l l i c  wi th abundant seri c i te and up to 30 percent 
by we i ght o f  pyr i t e .  Strong phyl l i c  a l tera t i on per
s i sts  near the top of the p i pe but g i ves way to pota s 
s i c  a l terati on w i t h  depth . On ly  i n  Hol e 155  i s  a 
s i gn i fi cant amount o f  pos s i b l e  m i nera l i za t i on l eakage 
recogn i zed above the p i pe .  Al though the p i pe contact 
i s  th i s  hol e i s  sharp and d i s ti nct , bands o f  p i pe-type 
mi nera l i zat ion  are evi dent for 40 feet above the p i pe .  
Shears w i th c h l or i t e ,  s er i c i te ,  and quartz-su l f i de 
vei n l ets  s i mi l ar to p i pe mi nera l i zat i on  are recogni zed 
u p  to 775  feet above the p i pe .  

Un l i ke many brecc i a  p i pes descr ibed i n  the l i tera
ture , the mi x i ng and movement of fragments  g reat d i s 
tances u p  o r  down the p i pe has not been recogn i zed i n  
the 1 48- 155  brecc i a  p i p e .  Al though fragments are 
broken and rotated , the compos i t i on o f  fragments , wi th 
but a few excepti ons , appears to be s imi l a r  to that of 
fragments in the i mmed iate  wa l l  of the p i pe .  More 
deta i l i s  needed to substant iate th i s  observa t i o n .  I t  
may a l so b e  noted tha t nei ther the contact  between and 
andes i te and fe l s i te- l at i te uni ts  nor  the thi ckest  
hornfe l s  hor i zon appears d i s turbed or  d i s torted nea r 
the brecci a p i pe .  

The ore brec c i a  genera l ly cons i sts  o f  angu l a r 
fragments of fe l s i te and andes i te i n  a ma tri x of or
thoc l a s e ,  quartz , anhydr i te , chal copyri te , and pyr i te .  
Seri c i te i s  abundant near the top and i s  a l so recog
n i zed c l os e  to  the  s i de s  o f  the  p i pe i n  deeper i nter
cepts . Ca l c i te ,  molybdeni te ,  and a dark-gray s u l fo 
s a l t ,  tentat ively i de n t i fi ed as  tennant i te ,  a r e  acces
sory mi nera l s .  Brecc i a  fragments a re commo n l y  an i nc h  
o r  l es s  i n  d i ameter .  The l argest  fragment  recogn i zed 
was 1 8  i nches in di ameter.  Open vugs  are commo n .  

A d i 5ti nc t i ve unbrecci ated b u t  a l tered a n d  mi ner
a l i zed quartz -eye porphyry i ntru s i on occu rs w i t h i n  the 
brecc i a  p i pe .  Dri l l i ng i ntercept s , u p  t o  65 feet 
l ong , s uggest  a d i kel i ke s tructu re .  B recc i a ted frag 
ments o f  the quartz -eye porphyry are recog n i zed out
s i de the ma i n  i ntru s i ve body but a l ways near  i ts mar
g i n .  Ser i c i te i s  the mos t common a l tera t i on product 
i n  the i li trus i on and and i n ' areas of the pi pe nea r 
where the i ntru s i on i s  recog n i zed . W i th i n  the i ntru
s i ve body , the seri c i te i s  rel i c  a fter p l a g i o c l ase and 
b i ot i te p henocrysts  and  a l so occurs a s  a major  con
s t i tu en t  i n  the a l tered fi ne-g ra i ned  g roundmass . 
Pyri te and cha l copyri te genera l ly occur a s  f i ne d i s 
s emi nated g ra i n s  wi th i n  the i ntru s i ve body .  These 
m inera l s are not nearly a s  abundant i n  the  i ntru s i o n  
a s  i n  t h e  brecc i ated areas o f  the p i pe a n d  genera l ly 
const i tute from about 1 . 5  to 3 we i ght percent of the 
roc k .  Though vari ab l e ,  t h e  amount o f  pyr i te genera l ly 
exceeds the amount of chal copyri te . 



E X PLANATioN 

0 (01'1[ 1001£ 0 1,,[((141 

o 0 .... , ... £0 S"lU. IC. " ... " I . .. . ...... '�., ,� C'" I .... • W . ... "e ....... ' .' 
_ .... , 0 ' _  . .... ' ., '  ... ..... , 
�"IOIII O' 1001..[ AT TOTaL Or"TN 

DIII'T 01' 1'IOl,.( SMOWUtG �I1'IOJIIS IIf ......... 'OVS [L[VIofIOl'lS 

iOOSlflOfll 01' HOLt .lor (O\.LIIIII 

! OJO 

�-:. -

E X P L A N ATION 
s(enON 

B' 

A"'OESITE { .6. )  
U N I T  

3 0 3  

� CiJ C .  G .uot:  ovUt Z T.C' "''''lIlAc;.( 10l1li0« Q "  COllt' 1'0'" 

[!] c, «'UO( I 51 TO Z TlIIIC:S ""'[IIAGL CltAO[ 0'- � zoe 
CD c:. GIIAD( 10 TO I S  T,,,, "V['U,Gl GItAOl OI' C'QIit(  tOOl'; 
GJ c. GIlAOI: 0 S TO LO T.MES ","(IUIIO( G"AOr 01 CD"( IQlol€ 

I IT1 C. GII&O( -< 0" nil's AV[JlAG,L G".ot 0' O)III[ zeN' 
ANDESITE 

UNIT 

� N I 
!" o ' , I . , .  r" , ,.., 
�. " .,. 

:-1 
'>3 

, � �'MK' _ '''''�U_' �JJO'o' '" r.,. �. C. �h 

'4' 

'47 '-= 

.Ltf 
100' 1000' 

! , 

". -, 
=';;;-

. _�' " _ _  c_ 
:''0'.' J Z .  r .... ,.., C. ,,," 

8' 

152 

400 
SC�I.£ "" FCCT 

"o,"zo",ro/. • "CArrCA, 

, .00 800 

f'ELSITE 

LATITE UNIT I F·U 

Fi3. 1 2. Flan map ;)nd diagramiltic cross section, looking northeasterly 1 48 - 1 55 breccia p:;:le at Red Mountain, Arizona. 

A defi n i te enri chment of coppe r ,  mo lybdenum , and 
s i l ver is recogni zed at the p i pe ma rgi n ,  part icu l arly 
in the deeper i ntercepts . The enri chment is  re 1 a ted 
to the concentrat ion  of cha l copyri te- and molybden i te 
rich  su l f ide l enses  at t h e  marg i ns .  The g rade o f  
copper at the margi n s  of th� p i pe i s  from 1 . 8  t o  4 . 8  
times  that i n  the core area o f  the p i pe .  Mo lybdenum 
enrichment at the ma rg i ns i s  ten t imes , and s i l ver 
from two to four times that of the p i pe core . 

The s i l i cate a l terat ion  and s u l f ide d i s tr i bu ti on 
pattern recogni zed in  the p i pe , though d i fferent i n  
s ca l e ,  i s  muc h  the same a s  thC' t recogni zed i n  many 
l arge p orphyry copper systems , that i s ,  a core a rea o f  
s trong pota s s i c  a l terati on wi th  l ower s u l f i de content . 
Th i s  i s  fol l owed upward and to a l es ser extent outward 
toward the p i pe marg i n s  by a p hy l l i c  zone w i th i n 
creased s u l fi de s . T h e  sugge s t i on i s  that t h e  p i pe 
i tse l f may represent a more i ntense but m i n i ature 
zoned porphyry copper system s u pe rimposed over the 
mai n  o r  bu l k  phase of porphyry copper a l terati o n  and  
mi nera l i za t i o n .  

D ISCUSS ION 

S i l i cate and s u l f ide  a l tera t i on patterns have 
proved a usefu l g u i de to ore a t  Red Mounta i n .  I n  
parti cu l ar ,  the u s e  o f  copper a n d  s u l f i de-su l fu r  a ss ay 
data to est ima te and  s tudy the approximate d i s tribu
t i  on o f  pyri te and cha  1 copyr i te with i  n the  c omp l ex 
a l tera t i o n  zone has  proved a v a l uab l e  too l to defi ne 
the depos i t  and a s  a g u i de for exp l orati o n .  

The recog n i t i o n  o f  three s e pa rate , maj o r ,  and  
d i s ti nc t  hydrotherma l events  a t  Red Mounta i n  i s  be
l ieved s i gn i fi cant . A l l three pu l se s  appear to be 
c l o se ly  re l a ted in t i me and  ori g i n  to each other and 
to porphyry i ntrus i ons . The i nd i cated sequence of 
hydrotherma 1 events s tarts wi th  the  devel o pment and 
format i on of a l arge , zoned , and  e s sent i a l ly  copper
ba rren s i l i ca te -s u l f ide  a l tera t i on sys tem , fo l l owed by 
a t  l ea s t  two d i s t i nc t  a l tera t i o n  a nd copper-mi nera l -

i za t i o n  pu l se s . Each o f  these  l ater pu l se s  i s  more 
restri c ted and i ntense and formed a h i gher-grade de
pos it than i ts predeces s o r .  Thi  s suggests  that d i f
ferenti at i on in the magma chamber may have p l ayed an 
i mportant ro l e  in the segregat i on and  e n r i c hment of 
copper for the l ate-phase hydrotherma l fl u i ds .  

More work i s  needed to confi rm and  expand  o n  some 
of the i mp l i cati ons and observed re l at i o ns h i p s  i n  the 
145- 1 55 brec c i a  p i pe .  Whereas the p i pe conta i n s  open 
vugs , mos t ev i dence i nd i cates  that i t  formed w i th i ts 
top many thousands o f  feet be 1 ow the s urface . The 
presence of both brecci ated a nd unbrecc i ated , a l tered , 
and mi nera 1 i zed quartz -eye porphyry w i t h i  n the  pi pe 
a ttes ts to the i nterp l ay between i ntrus i o n , brecc i a 
ti on , a l teration , a n d  mi nera l i zat i o n .  One s u ggest ion  
i s  that  v o l a t i l es or f l u i ds from the ma gma may have 
p l ayed an  i mportant part in brecci at i on as we l l  as 
a l tera t i on and  m inera l i za t i on in the p i p e .  A better 
unders tand i ng o f  the proc e s s e s  that formed the  p i pe 
wou l d  undoubted l y  l ead to a better unders ta n d i n g  of 
porphyry copper depos i ts .  

I n  conc l us i on , i t  s hou l d  be s tres s e d  that the 
deep- l evel  porphyry copper depo s i t  a t  Red Mounta i n  i s  
a p l um w ith i n  a l arge and compl ex a l tered zone . The 
most obv i ou s  c l ue to the deep- l evel  depo s i t  i s  the 
cha l coc i te b l anket that was formed by the secondary 
enri c hment o f  copper i n  a l ow-grade p l ume that extend
ed a t  l east  to the present su rface , or 5 , 000  feet 
above the deep - l ev�l depos i t .  
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ROAD LOG 

Mi l eage 
Cum. I nc .  

0 . 0  0 . 0  

1 . 6  1 . 6  

2 . 7  1 . 1  

R i c hard Ahern , Cons u l tant 
Tucson , Ari zona 

Rus se l l M. Corn.  Consu l tant 
Tucson , Ari zona  

Fl eetwood R.  Koutz 
ASARCO , Tucson , Ari zona 

START. Patagon i a ,  Ari zon a , Pos t Offi ce 
at the junct ion  of State H i g hway 82 and 
cou nty road l eadi ng to the San  Rafael 
Va l l ey ,  Harshaw , and Loch i el . Good v i ew 
of Red Mounta i n  on the r i ght .  

The Patagoni a  fau l t  i s  exposed i n  outcrop 
across was h .  Fau l t zone con s i s t s  o f  sev
era l s trands , wi th  conso l i dated Tertiary 
gravel s on northwes t and Meadow Val l ey 
Andes i te ( 7 2 . 1 ± 3 m .y . ) on southeast 
s i de of fau l t  zone . Bo l d  outcrops on 
s outheast s i de of outcrop a rea a re s i l i 
c i fi ed brecc i a s  a l ong fau l t  s trand i n  
Meadow Va l l ey andes i te .  

STOP 1 .  Road-cut  exposure s  o f  Meadow 
Va l l ey Ande s i te .  Thes e  exposu re s  are 
typ i  ca 1 of many Meadow Val l ey exposures 
outs i de of ma i n  Red Mounta i n  a l terati on 
zone . Wou l d  cal l a ttention  to purp l e  
col or and propy 1 i ti c  a l tera t i on .  I n  core 
of Red Mounta i n  a l teration  zone , andes i te 
i s  typ i ca l l y  a l tered to a b l a c K ,  b i ot i te
magneti te-ri c h  roc k . Cl ay and  1 imoni te 
are common a l ong many fractures i n  the 
exposures and  quartz vei n 1 ets and  manga-
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nese OX l de s  may De seen a l on g  s ome ot the 
fractures . 

4 . 7 2 . 0  STOP 2 .  Locat i ons  of Stops 2 through 8 
shown on Fi gure 2 .  Turn off from San 
Rafael  Va l l e'y-Harshaw-Loch i e 1  county road 
onto road l ea d i ng to Red Mounta i n .  Wi l l  
transfer from bus to fou r-wheel dr ive  
vehi c l es at th i s  po i nt .  Outcrops i n  was h  
ahead are genera l ly p ropyl i ti ca l ly a l 
tered Meadow V a  1 1  ey Andes i te .  Local 
b l each zones are ma i n ly control l ed by 
l i near structures . C l ay ,  gyps um ,  ana 
l imon i te are the mos t  common mi nera l s  i n  
these zones . 

5 . 2  0 . 5  STOP 3 .  V i ew of southeast s i de of Red 
Mounta i n .  Wou l d  cal l attent ion  to rou te 
of road l ead ing  up mounta i n ,  ta l u s 
covered l a nd s l i de b l oc k s  a n d  c l i ffs i n  
upper l ayered tuff u n i t .  Thi s upper 
l ayered , a l tered tuff u n i t  i s  much more 
res i stant to eros i o n  than the �nderlyi ng 
andes i te ,  and thi s a ccounts for the pres
ent topograph i c  h i g h  at Red Mounta i n .  

7 . 1  1 . 9  STOP 4 .  At outcrop i n  a l tered tuff u n i t  
5 , 000 feet east  o f  a l terati on  center a t  



Red Mounta i n  ( see f igs . 2 and 3 ) .  Roc k 
i s  pri nci pa l l y c l ay a l tered ; a l so note 
a l u n i te ve i n l ets . Stop is at about outer 
l imi t of v i s i b l e  seri c i te in Red Mounta i n  
a l teration  zon e .  

7 . 5  0 . 4  STOP 5 .  At c o l l ar o f  Ho l e  No . 158 . Road 
cuts and outcrop s of a l tered tuff u n i t  
± 2 , 000 feet c l oser  t o  Red Mounta i n  a l ter
a t i on center than at Stop 4. Note i n
c rease i n  ser i c i te and pyri te ( 2  to 2 . 5  
wt . % )  content over that a t  Stop 4 .  

See map f i  gures 2 and 3 and cross 
sect i on fi gure s  4 ,  6 ,  1 0 ,  and 1 1  i l l us 
trati ng geol ogy , a l terati o n ,  a n d  s u l fi de 
changes at and between Stops 5 and 6 .  

8 . 4  0 . 9  STOP 6 .  Crest o f  Red Mou nta i n  ri dge and 
near col l ar of Ho l e  No . 1 5 1 .  Road cuts  
and outcrops o f  the  tuff un i t  are i n s i de 
the area o f  re l at ive  abundant ser i c i te 
and i ron o x i des a fter pyri te.  Adj acent 
dr i l l -hol e data · s how ori g i na l  pyr i te 
content o f  u p  to 18 we i ght  percent and an 
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average content of from 10 to  12  percent 
( f i g .  6 ) . 

8 . 8  0 . 4  STOP 7 .  At col l a r  of Ho l e  No . 148 . 
Road , dri l l -pad cuts , and outcrops are i n  
a l tered tuff u n i t ,  w i t h i n  zone o f  re l a 
t i vely abundant ser i c i te a n d  i ron  ox i de .  
Note qu�rtz and  a l u n i te ve i n l ets i n  
dr i  l l -pad cut . W i l l  d i  s c u s s  and poi nt 
out feature of depos i t  from v i ewpo i nt at 
th i s  s top . 

9 . 0  0 . 2  STOP 8 .  End  o f  Red Mou nta i n  tou r .  V i ew 
overl oo k i n g  Hardshe l l  o r  afternoon tour 
a rea . Return down Red Mounta i n  to STOP 2 
south on Harshaw Cree k Road to Hars hw 
Town Si te ( Lunch  Stop ) .  Th i s  i s  Stop A 
of the Hardshe l l  ha l f  o f  the fi e l d  tr i p  
g u i de a s  pub l i s hed i n  Ari zona Geo l og i ca l  
Soc i ety Soc i ety Vol ume X V  ( 1984 ) , "The 
Hardshe l l  S i l ve r ,  Base-meta l ,  Manganese 
Ox i de Depos i t ,  Patago n i a  Mounta i ns , Santa 
Cruz  County , Ari zona : a Fi e l d  Tri p 
Gu i de , " p .  199- 2 1 7 .  



I L 

l 

Appendix 8 

exerpts from 

Mineral Deposits of the Santa Rita 
and Patagonia Mountains, Arizona 

by Frank C. Schrader 

u.S. Geological Survey Bulletin 582 
1915 

8 - /  



Q) I t>.
.:l 

m
ST

OR
Y

 O
F 

MININ
G

 AND
 P

R
ES

EN
T 

CO
N

D
IT

IO
N

S.
 

T
he

 fir
st

 m
in

in
g 

in
 t

h
e 

ar
ea

 o
f 

w
h

ic
h

 a
ny

 r
ec

or
d 

is
 a

va
il

ab
le

 w
as

 
do

ne
 b

ef
or

e 
th

e 
S

p
an

is
h

 c
on

qu
es

t 
of

 M
ex

ic
o 

in
 t

he
 s

ix
te

en
th

 c
en


tu

ry
, 

by
 t

he
 s

em
ic

iv
il

iz
ed

 a
nc

es
to

rs
 o

f 
th

e 
P

ap
ag

o 
In

d
ia

n
s,

 
w

ho
 

in
ha

bi
te

d 
th

e 
S

an
ta

 R
it

a 
M

ou
n

ta
in

s 
an

d 
th

e 
re

g
io

n 
ad

jo
in

in
g

 o
n 

th
e 

w
es

t, 
on

ce
 kn

ow
n 

as
 t

he
 P

ap
ag

ue
ri

a.
1 

H
er

e 
ar

e 
th

e 
ol

de
st

 m
in

es
 

on
 t

he
 P

ac
ifi

c 
sl

op
e 

n
or

th
 o

f 
M

exi
co

. 
T

h
is

 s
il

ve
r-

m
in

in
g

 r
eg

io
n 

in
 A

riz
on

a 
is

 t
he

 n
or

th
w

es
te

rn
 c

on
ti

nu


at
io

n 
of

 t
h

e 
g

re
at

 s
il

ve
r-

m
in

in
g

 r
eg

io
n 

of
 M

ex
ic

o,
 w

h
ic

h
, 

no
ta

bl
y 

in 
th

e 
S

ta
te

s 
of

 C
h

ih
ua

h
ua

, 
D

ur
an

g
o,

 a
nd

 S
on

or
a,

 p
ro

du
ce

d 
m

il


li
on

s 
of

 d
ol

la
rs

' w
or

th
 o

f 
si

lv
er

 f
or

 c
en

tu
ri

es
. 

F
ro

m
 c

en
tr

al
 M

ex
ic

o 
se

ar
ch

 f
or

 t
h

e 
pr

ec
io

us
 m

et
al

s 
w

as
 p

us
he

d 
no

rt
hw

es
tw

ar
d,

 a
nd

 m
in

in
g o

pe
ra

ti
on

s 
w

er
e 

ca
rr

ie
d 

on
 b

y
 t

he
 M

ex
i

ca
ns

 i
n 

th
e 

no
rt

he
rn

 p
ar

t 
of

 .M
ex

ic
o 

in
 t

he
 e

ar
ly

 p
ar

t 
of

 t
h

e 
se

ve
n�

 

I H
in

to
n

, 
R

. 
J

.,
 H

an
d

b
oo

k
 0

1 A
ri

zo
n

a
, 

S
an

 F
ran

ci
sc

o 
a

n
d

 N
ew

 Y
ork,

 1
87

8,
 p

. 
11

6
. 

H
IS

T
O

R
Y

 
O

F
 

M
IN

IN
G

 
.\�

 P
R

E
S

E
N

T
 

C
O

N
D

IT
IO

N
S

. 
21

 

te
en

th
 c

en
tur

y 
or

 b
ef

or
e.

1 
In

 t
he

 n
or

th
ern

 p
ar

t 
of

 S
on

or
a,

 a
bo

ut
 2

0 
m

il
es

 s
ou

th
w

es
t 

of
 N

og
al

es
," 

is
 t

h
e 

P
la

nc
he

s 
de

 P
la

ta
 di

st
ri

ct
, 

on
e 

of
 t

h
e 

ol
de

st
 

an
d 

ri
ch

es
t 

m
in

er
al

 r
eg

io
ns

 in
 N

or
th

 Am
er

ic
a,

 c
el

e
br

at
ed

 f
or

 i
ts

 g
re

at
 p

ro
du

ct
io

n 
an

d 
la

rg
e 

nu
gg

et
s 

or
 m

ass
es

 o
f 

na
ti

ve
 

si
lv

er
 (

bo
la

s,
 o

r 
p

la
nc

he
s 

de
 p

la
ta

).
 

T
h

e 
la

rg
es

t 
m

as
s,

 s
ai

d 
to

 h
av

e 
w

ei
g

he
d 

2,
70

0 
po

un
ds

, 
w

as
 

di
sc

ov
er

ed
 

in
 1

73
6 

an
d 

ca
us

ed
 g

re
at

 
. e

xc
it

em
en

t 
an

d 
a 

st
am

pe
de

 t
o 

'th
e 

re
g

io
n.

 
T

he
 f

irs
t 

ci
vi

li
ze

d 
m

en
 t

o 
vi

si
t 

th
e 

A
ri

zo
na

 r
eg

io
n 

w
er

e 
th

e 
Sp

an
is

h 
J

es
ui

t 
m

is
si

on
ar

ie
s,

 w
ho

 'f
ro

m
 S

on
or

a 
in

 1
68

7 
ex

pl
or

ed
 t

he
 v

al
le

y 
of

 S
an

ta
 C

ru
z 

R
iv

er
 a

nd
 c

on
si

de
ra

bl
e 

po
rt

io
ns

 o
f 

th
e 

G
il

a 
an

d 
S

an
 

P
ed

ro
 

va
ll

ey
s.

 
T

h
ei

r 
re

po
rt

s 
of

 
th

e 
fe

rt
ile

 v
al

le
ys

 
an

d 
m

in
er

al
 

w
ea

lt
h 

of
 t

hi
s 

ne
w

 c
ou

nt
ry

 l
ed

 t
o 

th
e 

es
ta

bl
is

hm
en

t 
on

 t
he

 S
an

ta
 

C
ru

z 
of

 t
he

 m
is

si
on

s 
of

 S
an

 X
av

ie
r 

de
l 

B
ac

, T
um

ac
ac

or
i, 

S
an

ti
ag

o,
 

an
d 

S
an

 C
ay

et
an

o,
 t

he
 t

ow
n 

of
 T

ub
ac

, 
an

d 
fa

rt
he

r 
no

rt
h 

th
at

 o
f 

T
uc

so
n.

 
T

he
 fir

st
 m

is
si

on
 i

n
 A

ri
zo

na
 w

as
 e

st
ab

lis
he

d 
at

 G
ue

va
vi

, o
r 

G
ue

ba
bi

, 
ab

ou
t 

30
 m

il
es

 s
ou

th
 

of
 T

uc
so

n
, 

in
 1

68
7,

3 
an

d
 t

ho
se

 o
f 

S
an

 X
av

ie
r 

an
d 

T
um

ac
ac

or
i 

so
on

 f
ol

lo
w

ed
. 

T
he

se
 m

is
si

on
s 

h
av

e 
an

 i
m

po
rt

an
t 

be
ar

in
g

 o
n 

th
e 

m
in

in
g

 h
is

to
ry

 
of

 t
he

 r
eg

io
n 

in
 t

ha
t 

th
ei

r 
fo

un
de

rs
 a

nd
 k

ee
pe

rs
, t

he
 J

es
ui

t 
fa

th
er

s,
 

w
er

e 
ill 

a 
se

ns
e 

th
e 

pi
on

ee
r 

m
in

er
s 

of
 t

h
e 

co
un

tr
y 

an
d 

co
nd

uc
te

d 
m

in
in

g
 o

pe
ra

ti
on

s 
w

it
h 

a 
co

ns
id

er
ab

le
' f

or
ce

 o
f 

m
en

, 
m

os
tl

y 
im


pr

es
se

d 
In

d
ia

n
s,

 i
n

 c
on

ne
ct

io
n 

w
it

h 
th

ei
r 

m
is

si
on

ar
y 

w
or

k
. 

T
ha

t 
th

ey
 m

us
t 

h
av

e 
op

er
at

ed
 o

n 
a 

co
ns

id
er

ab
le

 s
ca

le
 i

s 
in

di
ca

te
d 

by
 t

he
 

ex
te

nt
 o

f 
th

e 
w

or
ki

ng
s 

an
d 

th
e 

sl
ag

 d
um

ps
 s

ti
ll 

se
en

 n
ea

r 
th

e 
m

is


si
on

 r
ui

ns
. 

T
h

ey
 n

am
ed

 t
he

 
ol

d 
S

al
er

o 
an

d 
ot

he
r 

m
in

es
 i

n 
th

e 
S

an
ta

 R
it

a 
re

g
io

n.
 

T
he

 S
an

 X
av

ie
r 

m
is

si
on

, 
9 

m
il

es
 s

ou
th

 o
f 

T
uc

so
n,

 f
ou

nd
ed

 p
ri

or
 

to
 1

69
4 

an
d 

st
il

l 
st

an
di

ng
, 

an
 o

bj
ec

t 
of

 v
is

it
 t

o 
to

ur
is

ts
, 

is
 d

es
cr

ib
ed

 
as

 a
 l

ar
ge

 c
h

ur
ch

 w
it

h 
im

po
si

ng
 a

rc
h

it
ec

tu
re

, 
in

 w
h

ic
h

 $4
0,

00
0 

in
 

so
lid

 
si

lv
er

, 
ta

ke
n 

fr
om

 t
he

 m
in

es
 

in
 

th
e 

Sa
nt

a 
R

it
a 

M
ou

nt
ai

ns
 

ne
ar

 b
y

, w
as

 u
se

d 
to

 a
do

rn
 t

he
 a

lt
ar

. 
F

ur
th

er
 e

xp
lo

ra
ti

on
s 

an
d 

ne
w

 d
is

co
ve

ri
es

 w
er

e 
m

ad
e 

ab
ou

t 
18

10
, 

an
d

 a
ft

er
 t

h
at

 d
at

e 
co

nq
ue

st
 a

n
d

 s
et

tl
em

en
t 

of
 t

h
e 

co
un

tr
y 

w
er

e 
pr

os
ec

ut
ed

 w
it

h
 v

ig
or

 b
ot

h 
by

 t
he

 J
es

ui
ts

 a
nd

 b
y 

th
e 

S
p

an
is

h 
G

ov


er
nm

en
t. 

T
he

 m
is

si
on

s 
an

d 
se

tt
le

m
en

ts
 w

er
e 

re
pe

at
ed

ly
 d

es
tr

oy
ed

 
by

 th
e 

A
pa

ch
es

 a
nd

 t
he

 p
ri

es
ts

 
an

d 
se

tt
le

rs
 m

as
sa

cr
ed

 
or

 d
ri

ve
n 

ou
t, 

bu
t 

th
ey

 w
er

e 
as

 o
ft

en
 r

ee
st

ab
li

sh
ed

, 
an

d 
'u

p 
to

 1
82

0 
th

e 
S

pa
n

ia
rd

s 
an

d 
M

ex
ic

an
s 

co
nt

in
ue

d 
to

 w
or

k
 m

an
y 

va
lu

ab
le

 m
in

es
. 

T
h

e 
be

st
-kn

ow
n 

m
in

e 
ab

ou
t 

th
is

 t
im

e,
 o

r 
a 

li
tt

le
 l

at
er

, 
w

as
 t

he
 S

an
ta

 

t 
W

a
rt.!

. 
H

. 
G

 .•
 M

eu
c

o
, 

1
s

t 
ed

.,
 vo

l.
 2

, 
p

p
. 

1
3

6-
-13

8
, 

L
o

n
d

o
n

, 
18

2
8

. 
• B

la
k

e,
 W

. 
P

.,
 R

ep
o

r
t 

o
t 

th
e 

G
o

v
ern

o
r 

o
t 

A
r

iz
o

n
a

 t
o

r 
18

9
9

, 
p.

 1
0

7
 • 

• 
H

a
m

il
to

n
, 

P
a

tr
ic

k
, 

T
h

e 
re

so
u

rc
es

 
ot

 
A

ri
z

o
n

a
, 

1s
t 

ed
., 

P
re

sc
o

tt
, 

A
ri

z
.,

 
1

8
8

1
; 

2
d

 
ed

.,
 

S
a

n
 F

ra
n

ci
SC

O
, 

1
8

8
3

; 
3

d
 

ed
.,

 
18

8
4

. 



� , IN 

22
 

SA
N

TA
 R

IT
A

 A
N

D
 

P
A

TA
G

O
X

IA
 M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

R
it

a 
d

el
 C

ob
re

, 
w

h
ic

h
 w

as
 w

or
k

ed
 p

ro
ba

bl
y 

ab
ou

t 
th

e 
m

id
d

le
 o

f 
th

e 
th

ir
ti

es
 a

nd
 p

ro
du

ce
d 

or
e 

yi
el

di
ng

 7
5 

p
el

' 
ce

nt
 o

f 
co

pp
er

.' 
A

ft
er

 t
he

 G
ad

sd
en

 p
ur

ch
as

e,
 m

ad
e 

in
 1

85
3,

 A
m

er
ic

an
s,

 i
nc

lu
d

in
g

 
P

os
to

n,
 M

ow
ry

, 
an

d
 o

th
er

s,
 b

eg
an

 t
o 

en
te

r 
th

e 
re

g
io

n,
 e

as
te

rn
 c

ap
i

ta
l 

w
as

 e
nl

is
te

d
, a

nd
 m

or
e 

pr
om

in
en

t 
m

in
in

g
 s

et
tl

em
en

ts
 w

er
e 

m
ad

e 
in

 t
he

 S
an

ta
 R

it
a 

an
d

 P
at

ag
on

ia
 m

ou
nt

ai
ns

 a
s 

ea
rl

y 
as

 1
85

5,
 a

bo
ut

 
w

hi
ch

 
ti

m
e 

th
e 

h
is

to
ri

c 
M

ow
ry

 
m

in
e 

w
as

 
lo

ca
te

d.
 

In
 

18
57

 t
he

 
co

un
tr

y 
be

tw
ee

n 
th

e 
bo

un
d

ar
y

 a
nd

 C
al

ab
as

as
 w

as
 r

ep
or

te
d 

by
 t

he
 

E
m

or
y 

B
ou

nd
ar

y
 S

ur
ve

y
 t

o 
be

 f
ul

l 
of

 p
ro

sp
ec

to
rs

 f
ro

m
 C

al
if

or
ni

a.
 

In
 1

85
6 

an
 e

xp
lo

ri
ng

 p
ar

ty
 o

ut
fi

tt
ed

 a
t 

S
an

 A
nt

on
io

, T
ex

., 
ar

ri
ve

d
 

at
 T

ub
ac

, 
an

d
 p

ro
ce

ed
ed

 t
o 

ex
am

in
e 

th
e 

si
ly

er
' 

m
in

es
 i

n 
th

e 
S

an
ta

 
R

it
a 

an
d

 a
d

jo
in

in
g

 m
ou

nt
ai

ns
, 

an
d

 i
n 

18
57

 t
he

 S
on

or
a 

M
in

in
g

 &
 

E
xp

lo
ri

ng
 C

o.
 

an
d 

th
e 

A
ri

zo
na

 M
in

in
g

 C
o.

 w
er

e 
fo

rm
ed

 
fo

r 
th

e 
p

ur
ch

as
e 

an
d

 d
ev

el
op

m
en

t 
of

 t
he

se
 m

in
es

. 
A

bo
ut

 t
he

 s
am

e 
ti

m
e 

an
 

as
so

ci
at

io
n 

2 
fo

rm
ed

 
in

 
C

in
ci

nn
at

i, 
O

h
io

, 
w

it
h

 
offi

ce
 a

ls
o 

in
 

T
ub

ac
, 

w
hi

ch
 b

y
 t

h
is

 t
im

e 
ha

d 
a 

p
op

ul
at

i9
n 

of
 a

bo
ut

 5
00

, 
ac

qu
ir

ed
 

ti
tl

e 
to

 v
al

ua
bl

e 
m

in
in

g
 p

ro
pe

rt
y 

in
 t

he
 A

ta
sc

os
a 

M
ou

nt
ai

ns
 o

n 
th

e 
w

es
t 

an
d 

th
e 

S
an

ta
 R

it
a 

M
ou

nt
ai

ns
 o

n 
th

e 
ea

st
, 

in
cl

ud
in

g
 t

he
 o

ld
 

S
al

er
o 

m
in

es
 o

f 
th

e 
J

es
ui

ts
. 

H
er

e,
 t

oo
, w

as
 t

he
 h

ea
dq

ua
rt

er
s 

of
 t

he
 

S
on

or
a 

E
xp

lo
ri

ng
 &

 M
in

in
g 

C
o.

, 
of

 w
h

ic
h

 M
aj

. 
H

ei
nt

ze
lm

an
, 

of
 

th
e 

U
ni

te
d 

S
ta

te
s 

A
rm

y,
 w

as
 p

re
si

de
nt

. 
It

s 
op

er
at

io
ns

 w
er

e 
co

n
du

ct
ed

 m
os

tl
y 

no
rt

h 
of

 T
ub

ac
, 

th
e 

pr
in

ci
pa

l 
pr

op
er

ty
 b

ei
ng

 t
he

 
H

ei
nt

ze
lm

an
 m

in
e,

 w
h

ic
h

 i
n 

18
57

 h
ad

 b
ee

n 
op

en
ed

 t
o 

a 
de

pt
h 

of
 

50
 f

ee
t 

an
d 

h
ad

 o
n 

th
e 

d
um

p
 $

20
,0

00
 i

n 
si

lv
er

 s
ul

ph
id

e 
or

e 
th

at
 

av
er

ag
ed

 
ab

ou
t 

$1
,4

00
 t

o 
th

e 
to

n.
3 

In
 

18
60

, 
p

ra
ct

ic
al

ly
 w

it
h

ou
t 

m
ac

h
in

er
y,

 t
hi

s 
m

in
e 

w
a!?

 s
ti

ll
 p

ro
d

uc
in

g
 a

nn
ua

ll
y

 a
bo

ut
 $

2,
50

0 
in

 
si

lv
er

, w
hi

ch
 w

as
 c

as
t 

in
to

 s
m

al
l 

ba
rs

 a
nd

 u
se

d 
as

 a
 c

ir
cu

la
ti

ng
 m

e
d

iu
m

. 
S

o 
ri

ch
 w

as
 s

om
e 

of
 t

he
 o

re
 f

ro
m

 t
hi

s 
an

d 
ad

jo
in

in
g

 r
eg

io
ns

 
th

at
 i

t 
p

ai
d

 f
or

 t
ra

ns
po

rt
at

io
n 

'on
 m

ul
eb

ac
k

 m
or

e 
th

an
 1

,0
00

 m
il

es
 

to
 t

he
 C

it
y 

of
 M

ex
ic

o.
 

In
 1

85
8. 

th
e 

S
an

ta
 R

it
a'

 M
in

in
g

 C
o.

 w
as

 o
rg

an
iz

ed
 f

or
 o

pe
ra

ti
ng

 
bo

th
 o

ld
 a

nd
 n

ew
 p

ro
pe

rt
ie

s 
in

 t
he

 S
an

ta
 R

it
a 

M
ou

nt
ai

ns
 � t

he
 M

ow
ry

 
(f

or
m

er
ly

 t
he

 P
at

�g
on

ia
),

 T
re

nc
h

, C
om

pa
hg

re
, a

nd
 o

th
er

 v
ei

ns
-w

er
e 

be
in

g
 w

or
ke

d 
in

 t
he

 P
at

ag
on

ia
 M

ou
nt

ai
ns

 j 
an

d 
sm

el
te

rs
 w

er
e 

be
in

g
 

in
st

al
le

d 
fo

r 
th

e 
re

du
ct

io
n 

of
 t

he
 o

re
s.

 
T

he
 o

re
 o

f 
th

es
e 

m
in

es
, 

es
pe

ci
al

ly
 t

ha
t 

of
 t

he
 M

ow
ry

, w
as

 s
ai

d 
to

 b
e 

of
 h

ig
h

 v
al

ue
, y

ie
ld

in
g

, 
be

si
de

s 
th

e 
la

rg
e 

p
er

ce
nt

ag
e 

of
 s

il
ve

r,
 a

bo
ut

 5
0 

p
er

 c
en

t 
of

 le
ad

, w
hi

ch
 

w
as

 i
n 

de
m

an
d 

by
 t

he
 n

ei
g

h
bo

ri
ng

 c
om

pa
ni

es
 t

o 
be

 u
se

d 
as

 f
lu

x 
in

 
re

du
ci

ng
 t

he
ir

 l
ess

 f
av

or
ed

 o
re

s.
 

T
h

e 
S

an
ta

 R
it

a 
an

d 
P

at
ag

on
ia

 
m

ou
nt

ai
ns

 c
on

ta
in

 a
 s

co
re

 o
r 

m
or

e 
of

 t
he

 c
ru

de
 a

do
be

 s
m

el
te

rs
 o

r 

1 H
a

ll
, 

J
a

m
es

, 
P

a
"r

y
, 

C
. 

C
.,

 
a

n
d

 
S

ch
o

tt
, 

A
rt

h
u

r,
 

P
u

le
o

n
to

lo
g

y
 

a
n

d
 

g
eo

lo
g

y
 

o
t 

lb
e 

b
o

u
n

d
a

ry
: 

R
ep

t.
 

U
. 

S
. 

an
d

 
M

e:d
ca

n
 B

ou
nd

llr
y 

Su
rv

cy
, 

by
 

Ma
j. W

. II
. E

m
o

ry
, 

v
ol

. 
1.

 p
t.

 
2 

(fl
. 

E
x.

 D
oc

. 
3

5
, 

3
4

th
 C

on
g

., 
1s

t 
se

ss
.)

, 
p

p
. 

2
1-

2
;;

. 
18

5
7

. 
• B

la
k

e . 
W

. 
P

., 
o

n
d

 o
th

er
s,

 
S

ll
v

e
r 

li n
d

 c
o

p
p

e
r

 m
in

es
 

in
 

A
ri

zo
n

a
: 

M
in

. 
M

n
g

., 
2

d
 

se
r.

, 
v

o
l.

 
1,

 p
p

. 
11

4
, 

2
4

3
, 

18
5

9
-

18
6

1.
 

• 
B

lak
e,

 W
. 

P
.,

 a
nd

 o
th

e
rs

, 
o

p
. 

ci
t.

, 
p

p
. 

1
14

-
2

4
3

. 

H
IS

T
O

R
Y

 
O

F
 

M
IN

I
N

G
 

A
N

D
 

P
R

E
S

E
N

T
 

C
O

N
D

IT
IO

N
S

. 
2�

 
th

ei
r 

ru
in

s,
 e

xa
m

pl
es

 o
f 

w
h

ic
h

 m
ay

 b
e 

se
en

 i
n

 A
lu

m
 C

an
y

on
, a

t 
th

e 
J

ar
il

la
 m

in
e,

 s
ou

th
w

es
t 

of
 P

at
ag

on
ia

, 
an

d 
at

 D
uq

ue
sn

e,
 n

ea
r 

th
e 

M
ex

ic
an

 b
or

de
r.

 
T

he
y 

w
er

e 
m

os
tl

y 
bu

il
t 

by
 A

m
er

ic
an

s 
af

te
r 

th
e 

G
ad

sd
en

 p
ur

ch
as

e 
an

d
 a

re
 a

n 
ad

ap
ta

ti
on

 o
f 

th
e 

ol
d 

M
ex

ic
an

 f
un

da


ci
on

 i
n 

eff
or

ts
 t

o 
ex

tr
ac

t 
th

e 
m

et
al

s 
fr

om
 t

h
e 

or
e.

 
In

 s
ho

rt
, 

du
ri

ng
 

th
e 

m
id

dl
e 

an
d 

la
te

 f
ift

ie
s 

th
e 

m
in

in
g

 i
n

d
us

tr
y 

of
 t

h
is

 r
eg

io
n 

w
as

 
de

ve
lo

pe
d 

w
it

h 
co

ns
id

er
ab

le
 s

uc
ce

ss
 

an
d 

br
il

lia
nt

 
pr

os
pe

ct
s 

un
ti

l 
in

te
rr

up
te

d 
by

 t
he

 C
iv

il
 'W

ar
, t

he
 w

it
h

d
ra

w
al

 o
f 

th
e 

tr
oo

ps
, a

nd
 t

he
· 

tr
iu

m
p

h
 o

f 
th

e 
A

pa
ch

es
. 

A
 l

it
tl

e 
la

te
r,

 i
n 

18
63

, 
th

e 
or

es
 o

f 
th

e 
S

an
ta

 R
it

a 
re

iJo
n 

w
er

e 
de

sc
ri

be
d 

1 
as

 g
en

er
al

ly
. a

rg
en

ti
fe

ro
us

 g
ra

y 
co

pp
er

 a
nd

 g
al

en
a,

 w
it

h 
m

os
tl

y 
qu

ar
tz

 g
an

g
ue

, 
an

d 
th

e 
m

in
es

 a
s 

bu
t 

lit
tl

e 
de

ve
lo

pe
d.

 
T

he
 

or
e 

of
 t

he
 P

at
ag

on
ia

 
(n

ow
 M

ow
ry

) 
m

in
e 

w
as

 r
ef

er
re

d 
to

 a
s 

be
in

g
 

ve
ry

 s
im

pl
e 

in
 r

ed
uc

ti
on

 a
nd

 y
ie

ld
in

g
 $

80
 i

n 
si

lv
er

 t
o 

th
e 

to
n,

 r
e

du
ce

d 
fr

om
 a

do
be

 s
m

el
te

rs
 o

n 
th

e 
g

ro
un

d.
 

T
hi

s 
m

in
e,

 t
h

en
 o

w
ne

d 
an

d 
op

er
at

ed
 b

y 
L

ie
ut

. 
M

ow
ry

, 
se

em
s 

to
 h

av
e 

be
en

 t
he

 m
os

t 
ad


va

nc
ed

 i
n 

th
e 

re
g

io
n.

 
It

 w
as

 d
ev

el
op

ed
 t

o 
a 

de
pt

h 
of

 2
00

 f
ee

t 
an

d 
co

nt
ai

ne
d 

ov
er

 
a 

th
ou

sa
nd

 
fe

et
 

of
 

un
de

rg
ro

un
d 

w
or

k.
" 

·A
bo

ut
 

$2
00

,0
00

 h
ad

 b
ee

n 
ex

pe
nd

ed
 i

n
 t

he
 p

ur
ch

as
e 

an
d 

eq
ui

p
m

en
t 

of
 t

he
 

m
in

e 
an

d 
in

st
al

la
ti

on
 o

f 
th

e 
pl

an
t.

 
T

h
e 

pr
od

uc
t 

of
 t

he
 m

in
e,

 s
ai

d 
to

 h
av

e 
be

en
 $

4,
50

0 
in

 s
il

ve
r 

a 
m

on
th

 w
h

en
 t

he
 p

la
nt

 w
as

 i
n

 f
ul

l 
op

er
at

io
n,

 w
as

 s
hi

pp
ed

 t
o 

E
ur

op
e 

an
d 

E
ng

la
nd

 i
n

 l
ea

d
 a

nd
 s

il
ve

r 
ba

rs
, y

ie
ld

in
g

, i
t 

is
 s

ai
d,

 a
 c

le
ar

 p
ro

fit
 o

f 
m

or
e 

th
an

 $
10

0 
a 

to
n 

ab
ov

e 
al

l 
ex

pe
ns

es
.s

· 
T

hi
s 

m
in

e 
w

as
 w

or
ke

d 
ex

te
ns

iv
el

y 
be

fo
re

 t
he

 w
ar

, 
em

pl
oy

in
g

 a
t 

ti
m

es
 m

or
e 

th
an

 4
00

 m
en

. 
. 

;" 
'1'0

 p
ro

te
ct

 t
he

 s
et

tl
er

s 
ag

ai
ns

t 
th

e 
In

d
ia

ns
 O

ld
 F

or
t 

B
uc

h
an

an
, o

f 
w

h
ic

h
 F

or
t 

C
ri

tt
en

de
n 

IS 
a 

su
cc

es
so

r,
 w

as
 b

ui
lt

 a
nd

 g
ar

ri
so

ne
d 

at
 t

he
 

he
ad

 o
f 

S
on

oi
ta

 C
re

ek
, n

eu
r 

th
e 

ce
nt

er
 o

f 
th

e 
ar

ea
, i

n
 1

85
5 

an
d 

18
56

. 
L

at
er

 t
he

 m
in

in
g

 i
nd

us
tr

y 
d

er
iv

ed
 m

at
er

ia
l 

be
ne

fit
 f

ro
m

 t
he

 s
em

i
m

on
th

ly
 s

ta
g

e 
lin

e 
an

d
 t

he
 B

ut
te

rfi
el

d 
se

m
iw

ee
kl

y 
ov

er
la

nd
 m

ai
l 

ro
ut

e
' 

be
tw

ee
n 

S
an

 A
n

to
ni

o,
 T

ex
., 

an
d 

S
an

 D
ie

g
o,

 C
al

., 
vi

a 
T

uc
so

n,
 

fr
om

 1
85

7 
to

 1
86

1.
 

T
he

 b
re

ak
in

g
 o

ut
 o

f 
th

e 
C

iv
il

 ·W
ar

, 
w

it
h 

th
e 

w
it

hd
ra

w
al

 o
f 

th
e 

g
ar

l'i
so

ns
 a

nd
 t

he
 

co
ns

eq
ue

nt
 

at
ro

ci
ti

es
 o

f 
th

e 
A

pa
ch

es
 a

nd
 t

he
 a

ba
nd

on
m

en
t 

of
 t

he
 c

am
ps

, 
p

ut
 a

n 
al

m
os

t 
ab

ru
pt

 
. s

to
p 

to
 t

he
 m

in
in

g
 i

nd
us

tr
y 

of
 A

ri
zo

lll
t·

 a
nd

 f
or

 y
ea

rs
 r

et
ar

de
d 

th
e 

T
�I

Ti
to

ry
's

 d
ev

el
op

m
en

t.
 

A
ft

er
 t

he
 s

ub
ju

g
at

io
n 

of
 t

he
 I

nd
ia

ns
 t

he
 

in
d

us
tr

y 
in

 t
he

 S
an

ta
 R

it
a 

re
g

io
n 

w
as

 s
uc

ce
ss

fu
ll

y 
re

vi
ve

d 
in

 t
he

 
ea

rl
y 

or
 m

id
dl

e 
se

ve
nt

ie
s 

by
 C

ol
. 

'V
. 

J
. 

B
oy

le
 a

nd
 o

th
er

s,
 a

nd
 o

re
s 

fr
om

 t
he

 c
ro

pp
in

gs
, 

it
 i

s 
re

po
rt

ed
, 

w
er

e 
fo

un
d 

to
 r

an
g

e 
fr

om
 $

20
 t

o 
se

ve
ra

l 
hu

nd
re

d 
do

ll
ar

s 
an

d 
fr

om
 t

he
 s

ha
ft

s 
fr

om
 $

50
 t

o 
m

an
y 

th
ou

-

1 
P

u
m

p
el

ly
, 

ll
a

p
h

u
el

, 
Ml

ner
alo

glt
ul 

sk
et

ch
 

o
t 

th
e

 
s

li
v

er
 

m
in

es
 o

t 
a

ri
zo

n
a

: 
C

a
m

o
rn

la
 

A
ca

d.
 N

at
. 

S
ci

. 
P

ro
c.

, 
v

o
l.

 2
, 

p
p

. 
12

7
-

13
0

, 
18

6
3

 . 
• M

ow
ry

, 
S

y
lv

es
te

r,
 'r

h
e

 g
eo

g
ra

p
h

y
 a

n
d

 r
es

ou
rc

es
 

o
t 

A
ri

zo
n

a
 a

n
d

 S
o

n
o

ra
, 

ne
w

 e
d

., 
A

m
. 

G
eo

g
.·S

o
c.

, 
S

a
n

 F
ra

n
ci

sc
o

 a
n

d
 N

ew
 Y

o
rk

, 
p

. 
5

1,
 1

8
6

:l 
. 

• 
Id

em
, 

p
. 

5
2

 . 
.. 

H
in

to
n

, 
R

. 
J.

, 
H

a
n

d
bo

ok
 o

t 
A

ri
zo

n
a

, 
S

a
u

 1
1�r

a
n

c1
9c

o
 a

n
d

 N
ew

 Y
o

rk
, 

18
7

8
. 



Cl) I --t 

24
 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
 

M
O

U
N

T
A

IN
S

, 
A

R
I

Z
O

N
A

. 

sa
nd

 d
ol

la
rs

 t
o 

th
e 

to
n.

 
T

hi
s 

re
vi

va
l, 

be
si

de
s 

in
vo

lv
in

g
 th

e 
re

oc
cu

pa


ti
on

 o
f 

m
os

t 
of

 t
he

 o
ld

 a
nd

 t
he

 e
xp

lo
it

at
io

n 
of

 m
an

y 
ne

w
 p

ro
pe

rt
ie

s,
 

in
cl

ud
ed

 t
he

 o
pe

ni
ng

 o
n 

th
e 

ea
st

 s
lo

pe
 o

f 
th

e 
S

an
ta

 R
it

a 
M

ou
nt

ai
ns

 
of

 a
 n

ew
 le

ad
 a

nd
 g

ol
d 

re
g

io
n,

 c
om

pr
is

in
g

 th
e 

pr
es

en
t 

W
ri

gh
ts

on
 a

nd
 

. G
re

at
er

vi
ll

e 
di

st
ri

ct
s,

 t
he

 l
at

te
r 

of
 w

hi
ch

 s
oo

n 
pr

od
uc

ed
 c

on
si

de
ra

bl
e 

p
la

ce
r 

go
ld

.' 
T

he
 c

om
pl

et
io

n 
of

 t
he

 S
ou

th
er

n 
P

ac
ifi

c 
tr

an
sc

on
ti

ne
nt

al
 r

ai
lr

oa
d 

in
 1

87
9 

an
d 

th
at

 o
f 

th
e 

A
tl

an
ti

c 
& 

P
ac

ifi
c 

in
 1

88
3 

w
er

e 
po

te
nt

 f
ac

to
rs

 
in

 o
pe

ni
ng

 t
he

 T
er

ri
to

ry
 t

o 
im

m
ig

ra
ti

on
 a

nd
 c

ap
it

al
. 

B
ef

or
e 

th
e 

ad
ve

nt
 o

f 
th

e 
ra

il
ro

ad
 o

re
 t

ha
t 

w
ou

ld
 n

ot
 y

ie
ld

 $
10

0 
to

 t
he

 t
on

 w
as

 
pu

ss
ed

 b
y 

as
 w

or
th

le
ss

. 
A

ft
er

 t
he

 b
ui

ld
in

g
 o

f 
th

e 
ra

il
ro

ad
 t

he
 E

m
pi

re
 d

is
tr

ic
t 

w
as

 o
pe

ne
d,

 
an

d 
th

e 
T

ot
al

 W
re

ck
 m

in
e,

 w
hi

ch
 w

as
 r

ap
id

ly
 d

ev
el

op
ed

 t
o 

a 
de

pt
h 

of
 2

60
 f

ee
t 

w
it

h 
m

uc
h 

la
te

ra
l 

w
or

k,
 s

oo
n 

be
ca

m
e 

th
e 

fo
re

m
os

t 
bu

ll
io

n 
pr

od
uc

er
 o

f 
th

e T
er

ri
to

ry
. 

T
he

 a
ve

ra
g

e m
il

l t
es

t o
f 

th
e 

or
e,

 w
hi

ch
 w

as
 

ch
ie

fly
 s

ilv
er

 c
hl

or
id

e 
ca

rr
yi

ng
 c

on
si

de
ra

bl
e 

ca
rb

on
at

e 
of

 l
ea

d,
 m

an


ga
ne

se
, 

an
d 

ir
on

, w
as

 a
bo

ut
 $

60
 t

o 
th

e 
to

n.
 

A
 2

0-
st

am
p 

70
-t

on
 m

il
l 

op
er

at
ed

 o
n 

th
e 

g
ro

lln
d 

ex
tr

ac
te

d 
84

 p
er

 c
en

t 
of

 t
he

 m
et

al
 c

on
te

nt
s,

 
an

d 
du

ri
ng

 fi
ve

 m
on

th
s 

ha
d 

pr
od

uc
ed

 $
45

0,
00

0,
 t

he
 c

os
t 

of
 m

in
in

g
 

an
d 

m
il

li
ng

 b
ei

ng
 a

bo
ut

 $
8 

a 
to

n.
 

In
 t

he
 H

el
ve

ti
a 

di
st

ri
ct

 th
e 

pr
om

is


in
g 

co
pp

er
 d

ep
os

it
s 

w
er

e 
be

in
g

 s
uc

ce
ss

fu
lly

 w
or

ke
d,

 a
nd

 a
 s

m
el

te
r 

in
st

al
le

d 
on

 t
he

 O
m

eg
a 

g
ro

un
d 

ha
d 

pr
od

uc
ed

 c
on

si
de

ra
bl

e 
bu

ll
io

n 
fr

om
 o

re
 r

ep
or

te
d 

to
 b

e 
of

 h
ig

h 
g

ra
de

 a
nd

 e
as

il
y 

re
�u

ce
d.

 
In

 th
e 

so
ut

he
rn

 p
ar

t 
of

 t
he

 a
re

a 
pa

te
nt

s 
ha

d 
be

en
 a

cq
ui

re
d 

to
 m

an
y 

pr
op


er

ti
es

, a
nd

 b
y 

18
83

 t
he

 H
er

m
os

a 
m

in
e 

ha
d 

pr
od

uc
ed

 $
70

0,
000

. 
A

bo
ut

 
th

is
 t

im
e 

al
so

 t
he

 i
nd

us
tr

y 
in

 t
he

 s
ou

th
er

n 
pa

rt
 o

f 
th

e 
ar

ea
 r

ec
ei

ve
d 

a 
ne

w
 i

m
pe

tu
s 

by
 t

he
 o

pe
ni

ng
 o

f 
th

e 
B

en
so

n-
N

og
al

es
 b

ra
nc

h 
of

 t
he

 
S

ou
th

er
n 

P
ac

ifi
c 

R
ai

lr
oa

d.
 

In
 t

he
 e

ar
ly

 a
nd

 m
id

dl
e 

ni
ne

ti
es

 c
on

si
de

ra
bl

e 
at

te
nt

io
n 

w
as

 p
ai

d 
to

 
co

pp
er

 d
ep

os
it

s.
 

A
 t

w
o-

st
ac

k 
cu

st
om

s 
sm

el
te

r 
w

as
 i

n 
op

er
at

io
n 

at
 

T
uc

so
n,

 a
 o

ne
 s

ta
ck

 6
0-

to
n 

sm
el

te
r 

at
 R

os
em

on
t,

 a
nd

 a
 o

ne
-s

ta
ck

 le
ad

 
sm

el
te

r 
at

 N
og

al
es

, 
an

d 
du

ri
ng

 a
 p

ar
t 

of
 t

he
 t

im
e 

3 
or

 4
 c

ar
lo

ad
s 

of
 

or
e 

a 
da

y 
w

er
e 

sh
ip

pe
d 

vi
a 

C
ri

tt
en

de
n 

fr
om

 t
he

 W
as

hi
ng

to
n 

ca
m

p.
 

B
y

 1
90

3 
th

e 
si

lv
er

-g
ol

d-
le

ad
-c

op
pe

r 
'W

or
ld

's
 F

ai
r 

m
in

e 
w

as
 d

ev
el

op
ed

 
to

 a
 d

ep
th

 o
f 

50
0 

fe
�t

 a
nd

 c
on

ta
in

ed
 a

bo
ut

 2
 m

ile
s 

of
 w

or
k.

2 
. 

T
he

 y
ea

r 
19

05
" 

w
it

ne
ss

ed
 a

 m
ar

ke
d 

re
ne

w
al

 o
f 

ac
ti

vi
ti

es
 i

n 
th

e 
ar

ea
, 

no
ta

bl
y 

in
 t

he
 P

at
ag

on
ia

 M
ou

nt
ai

ns
 o

n 
th

e 
so

ut
h 

an
d 

in
 t

he
 

H
el

ve
ti

a 
di

st
ri

ct
 o

n 
th

e 
no

rt
h,

 
an

d 
pl

ac
er

 w
or

k 
w

as
 

do
ne

 i
n 

th
e 

G
re

at
er

vi
ll

e 
di

st
ri

ct
. 

A
 1

00
-t

on
 l

ea
d 

sm
el

te
r 

w
as

 c
om

pl
et

ed
 b

y
 t

he
 

M
ow

ry
 M

in
es

 C
o.

 a
nd

 t
he

re
 w

as
 a

 c
on

si
de

ra
bl

e 
in

cr
ea

se
 i

n 
th

e 
pr

o
du

ct
io

n 
of

 t
hi

s 
co

m
pa

ny
's

 m
in

es
 a

nd
 s

ev
er

al
 o

th
er

g 
in

 t
he

 n
ei

gh
bo

r-

1 R
a

y
m

o
n

d
. 

R
. 

W
.,

 M
in

er
a

l 
re

Bo
u

rc
es

 o
t 

th
e 

U
n

it
ed

 
S

ta
te

s 
to

r
 

1
8

7
5

, 
p

p
. 

3
8

9
-

39
0

. 
18

7
6

 . 
• B

la
k

e, 
W

. 
P

.,
 

M
in

in
g

: 
R

ep
o

rt
 

o
t 

th
e

 
G

o
v

e
r

n
o

r
 

o
t 

A
r

iz
o

n
a

 
to

r 
1

9
0

3
, 

p
p

. 
11

2
-

1
1

5
; 

G
eo

lo
g

y
 o

t 
A

r
iz

o
n

a
: 

Id
em

, 
p

p
. 

1
2

6-
1

3
5

. 
• 

IT
e

lk
e

s
, 

V.
 C

.,
 U

. 
S

. 
G

e
o

l.
 S

u
rv

e
y

 M
in

e
r

a
i 

R
e

so
u

rc
e

s,
 1

9
0

5
, 

p
p

. 
1

3
8

, 
15

3
, 

15
5

-
15

6
, 

19
0

6
. 

-
--

-. 

H
IS

T
O

R
Y

 
O

F
 

M
IN

IN
G

 
A

N
D

 
P

R
E

S
E

N
T

 
C

O
N

D
IT

JO
N

�
. 

25
 

in
g

 W
as

hi
ng

to
n 

an
d

 H
ar

sh
aw

 c
am

ps
. 

S
om

e 
bu

ll
io

n 
w

as
 s

hi
pp

ed
 t

o 
N

ew
 Y

or
k.

 
In

 1
90

6
' 

th
e 

H
el

ve
ti

a 
C

op
pe

r 
C

o.
 o

pe
ra

te
d 

a 
15

0-
to

n 
co

pp
er

 m
at


ti

ng
 f

ur
na

ce
, 

an
d 

in
 i

ts
 d

ev
el

op
m

en
t 

w
or

k 
st

ru
ck

 a
n 

im
po

rt
an

t 
or

e 
bo

dy
 o

n 
th

e 
BO

O-
fo

ot
 l

ev
el

 o
f 

th
e 

Is
le

 R
oy

al
 m

in
e,

 t
he

 d
ee

pe
st

 w
or

k-
. 

in
gs

 i
n 

th
e 

ar
ea

. 
T

he
 n

ei
gh

bo
ri

ng
 T

ip
to

p 
m

in
e,

 c
on

ta
in

in
g

 n
ea

rl
y 

8,
00

0 
fe

et
 o

f 
w

or
k,

 m
ad

e 
al

m
os

t 
da

il
y 

sh
ip

m
en

ts
 o

f 
co

pp
er

 a
re

. 
T

he
 

G
re

at
er

vi
lle

 r
eg

io
n 

pr
od

uc
ed

 s
ev

er
al

 t
ho

us
an

d 
do

lla
rs

 i
n 

pl
ac

er
 g

ol
d,

 I 
an

d 
so

m
e 

or
e 

w
as

 s
hi

pp
ed

 b
y 

th
e 

W
or

ld
's

 F
ai

r,
 F

ou
r 

M
et

al
s,

 a
nd

 
ot

he
r 

m
in

es
 i

n 
th

e 
so

ut
he

rn
 p

ar
t 

of
 t

he
 a

re
a,

 
O

w
in

g
 t

o 
th

e 
su

sp
en

-I
 

si
on

 o
f 

ac
ti

ve
 o

pe
m

ti
on

s 
of

 t
he

 M
ow

ry
 m

in
e 

th
er

e 
w

as
 a

 d
ec

re
as

e 
in

 I 
th

e 
ou

tp
ut

 o
f 

si
lv

er
, 

bu
t 

th
er

e 
w

as
 a

 m
at

er
ia

l 
in

cr
ea

se
 i

n 
th

e 
le

ad
 

ou
tp

ut
. 

In
 1

90
7 

g
en

er
aL

 p
ro

gr
es

s 
w

as
 m

ad
e 

by
 a

 d
oz

en
 p

ro
du

ci
ng

 p
ro

p-
l 

er
ti

es
.2 

T
he

 H
el

ve
ti

a 
m

in
es

 p
ro

du
ce

d 
ab

ou
t 

$4
0,

00
0 

in
 o

re
 c

on
ta

in
-1 

in
g

 m
os

tl
y 

co
pp

er
. 

T
he

 I
sl

e 
R

oy
al

 s
ha

ft
 w

as
 e

xt
en

de
d 

to
 a

 d
ep

th
 

of
 1

,0
00

 f
ee

t, 
an

d 
a 

la
rg

e 
bo

dy
 o

f 
lo

w
-g

ra
de

 o
re

 w
as

 o
pe

ne
d 

on
 t

he
 

up
pe

r 
le

ve
ls

. 
M

od
er

at
e 

sh
ip

m
en

ts
 w

er
e 

m
ad

e 
fr

om
 t

he
 E

m
pi

re
 d

is


tr
ic

t 
an

d 
fr

om
 t

he
 s

ou
th

er
n 

di
st

ri
ct

s 
g

en
er

al
ly

, 
w

he
re

 a
ls

o 
a 

co
ns

id


er
ab

le
 t

on
na

g
e 

of
 c

on
ce

nt
ra

te
s 

an
d 

cr
ud

e 
or

e 
w

as
 s

hi
pp

ed
 b

y 
th

e 
M

ow
ry

, 
D

uq
ue

sn
e,

 a
nd

 M
orn

in
g 

G
lo

ry
 m

in
es

, 
th

e 
M

ow
ry

 w
or

ki
ng

 
10

0 
m

en
. 

S
an

ta
 C

ru
z 

C
ou

nt
y,

 i
n 

w
hi

ch
 t

he
se

 o
ut

pu
ts

 p
ro

m
in

en
tl

y 
fig

ur
e,

 t
ho

ug
h 

yi
el

di
ng

 1
07

 t
on

s 
le

ss
 t

ha
n 

in
 t

he
 p

re
ce

di
ng

 y
ea

r,
 

sh
ow

ed
 a

n 
in

cr
ea

se
 o

f 
16

 p
ro

du
ce

rs
 a

nd
 w

as
 fi

rs
t 

am
on

g 
th

e 
co

un
ti

es
 

of
 A

ri
zo

na
 i

n 
th

e 
pr

od
uc

ti
on

 o
f 

si
lv

er
-l

ea
d 

or
e 

an
d 

le
ad

 c
on

ce
n

tr
at

es
, 

w
hi

ch
 c

am
e 

pr
in

ci
pa

ll
y 

fr
om

 m
in

es
 n

ea
r 

M
ow

ry
 a

nd
 H

ar
sh

aw
. 

In
 1

90
8,

 o
w

in
g

 l
ar

ge
ly

 t
o 

th
e 

in
du

st
ri

al
 d

ep
re

ss
io

n 
re

su
lt

in
g

 f
ro

m
 

th
e 

fin
an

ci
al

 s
tr

in
ge

nc
y 

in
 1

90
7,

 t
he

 s
m

el
te

rs
 a

t 
H

el
ve

ti
a,

 R
os

em
on

t,
 

. '
W

as
hi

ng
to

n,
 a

nd
 D

uq
ue

sn
e 

w
er

e 
id

le
, 

an
d 

th
e 

di
st

ri
ct

s 
de

pe
nd

en
t 

on
 

· 
th

es
e 

pl
an

ts
, 

so
m

e 
of

 w
hi

ch
 w

er
e 

le
ad

in
g

 p'
ro

du
ce

rs
 i

n 
19

07
, 

sh
ow

ed
 

· 
li

tt
le

 a
ct

iv
it

y.
 

H
ow

ev
er

, 
th

er
e 

w
as

 a
 k

no
w

n 
pr

od
uc

ti
on

 f
ro

m
 t

he
 

no
rt

he
rn

 
di

st
ri

ct
 

of
 

ne
ar

ly
 

$1
6,

00
0,

 
m

os
tl

y 
fr

om
 

H
el

ve
ti

a 
an

d 
G

re
at

er
vi

ll
e,

 b
es

id
es

 s
om

e 
or

e 
fr

om
 E

m
pi

re
, 

an
d 

fr
om

 t
he

 s
ou

th
ern

 
· 

di
st

ri
ct

 o
f 

ab
ou

t 
$2

5,
00

0,
 o

f 
w

hi
ch

 n
ea

rl
y 

on
e-

th
ir

d 
In

 g
ol

d-
si

lv
er


co

pp
er

 
or

e 
ca

m
e 

fr
om

 H
ar

sh
aw

, 
m

os
tl

y 
fr

om
 

th
e 

W
or

ld
's

 
F

ai
r 

m
in

e,
 a

nd
 t

he
 r

es
t 

fr
om

 '
Wr

ig
ht

so
n,

 P
at

ag
on

ia
, 

an
d 

T
y

nd
al

l."
 

T
he

 
S

an
ta

 R
it

a 
C

o.
 

in
st

al
le

d 
a 

14
-t

ol
l 

m
il

l 
in

 
C

al
ie

nt
e 

C
an

yo
n.

 
T

he
 

G
ri

ng
o 

5-
st

am
p 

m
il

l 
w

as
 i

n 
op

er
at

io
n 

an
d 

th
e 

pl
an

t 
w

as
 e

nl
ar

ge
d

; 
th

e 
30

-t
on

 m
at

te
 s

m
el

te
r 

of
 t

he
 M

an
sf

iel
d 

M
in

in
g

 C
o.

 i
n 

th
e 

W
ri

gh
t

so
n 

di
st

ri
ct

 w
as

 n
ea

rl
y 

co
m

pl
et

ed
; 

an
d 

co
ns

id
er

ab
le

 o
re

 w
as

 s
hi

pp
ed

 
fr

om
 s

ev
er

al
 m

in
es

 t
o 

ou
ts

id
e 

sm
el

te
rs

 a
nd

 m
os

t 
of

 t
he

 o
re

 t
ha

t 
w

as
 

no
t 

sh
ip

pe
d 

w
as

 t
re

at
ed

 i
n 

lo
ca

l 
go

ld
 a

nd
 s

ilv
er

 m
ill

s.
 

1 
H

e
ik

e
s

, 
V

. C
., 

U
. 

S
. 

G
e

o
l.

 
S

u
r

v
e

y
 M

in
e

r
a

l 
R

es
o

u
rc

e
.

, 
19

0
G

, 
p

p
. 

14
7

-
17

7
, 

19
0

7
. 

• 
H

e
lk

e
.

, 
V

. C
.,

 I
d

em
, 

10
0

7
, 

p
t.

 
I, 

p
p

. 
17

5
-

17
8

. 
10

0
3

. 
. 

'
l

le
ik

e
s

, 
V.

 C
., 

Id
em

, 
1

0
0

8
, 

p
t.

 
1,

 
"

p
. 

�O
[j-

:!o
7,

 W
OO

. 



C() I � 

26
 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

T
he

 y
ea

r 
19

09
' 

w
it

ne
ss

ed
 a

 p
ar

ti
al

 r
ev

i\'
al

 o
f 

ac
ti

vi
ti

es
. 

T
he

 o
ut


p

ut
 o

f 
th

e 
H

el
ve

ti
a 

d
is

tr
ic

t,
 s

h
ip

p
ed

 t
o 

th
e 

O
ld

 D
om

in
io

n 
S

m
el

te
r 

:m
d 

to
 t

he
 G

lo
be

, 
w

as
 1

1,
28

7 
to

ns
 o

f 
or

e,
 v

al
ue

d 
at

 $
15

7,
30

8.
 

T
hi

s 
ca

m
e 

p
ri

nc
ip

al
ly

 f
ro

m
 t

he
 H

el
ve

ti
a 

C
op

pe
r 

C
o.

, 
w

hi
ch

 d
id

 a
 l

ar
ge

 
am

ou
nt

 o
f 

de
ve

lo
pm

en
t 

w
or

k 
an

d 
by

 d
ia

m
on

d
-d

ri
ll

 t
es

ts
 f

ro
m

 t
he

 
lo

w
er

 l
ev

el
s 

of
 t

he
 m

in
es

 l
oc

at
ed

 t
he

 c
on

ti
nu

at
io

n 
of

 o
re

 b
od

ie
s 

an
d 

di
sc

ov
er

ed
 a

 l
ar

ge
 t

on
na

ge
 o

f 
se

lf
-f

lu
xi

ng
 s

m
el

ti
ng

 o
re

 t
h

at
 a

ss
ay

ed
 

fr
om

' 2
 t

o 
5 

pe
l' 

ce
nt

 o
f 

co
pp

er
. 

T
ho

ng
h 

pr
od

uc
ti

on
 e

ls
ew

he
re

 w
as

 
m

od
er

at
e,

 d
ev

el
op

m
en

t 
w

or
k 

w
as

 g
en

er
al

ly
 c

ar
ri

ed
 o

n 
th

ro
ug

ho
ut

 
th

e 
ar

ea
. 

L
ar

ge
 q

ua
nt

it
ie

s 
of

 l
ow

-g
ra

d
e 

py
ri

ti
c 

co
pp

el
' 

or
e,

 s
om

e 
lIs

sa
yi

ng
 l

es
s 

th
an

 6
 p

er
 c

en
t 

of
 c

op
pe

r,
 w

el
'e

 s
hi

pp
ed

 f
ro

m
 t

he
 A

u
g

us
ta

 m
in

e 
to

 G
lo

be
, 

an
d

 h
y

d
ra

ul
ic

 m
ac

hi
ne

ry
 w

as
 i

ns
ta

ll
ed

 o
n 

on
e 

of
 t

he
 G

re
at

er
vi

ll
e 

p
la

ce
rs

. 
T

he
 

m
in

in
g

 
in

du
st

ry
 

in
 

th
e 

ar
ea

 
in

 
19

10
 

w
as

 
in

ac
ti

ve
, 

ow
in

g
 

la
rg

el
y 

to
 t

h
e 

lo
w

 p
ri

ce
 o

f 
co

p
p

er
. 

O
ut

si
de

 c
ap

it
al

is
ts

, 
ho

w
ev

el
', 

w
er

e 
re

po
rt

ed
 t

o 
be

 q
ui

et
ly

 l
oo

ki
ng

 u
p

 g
oo

d 
co

pp
er

 p
ro

pe
rt

ie
s. 

In
 

ne
ar

ly
 a

ll
 t

he
 d

is
tr

ic
ts

 d
ev

el
op

m
en

t 
w

or
k

 w
as

 d
on

e,
 a

n
d

 s
om

e 
or

e 
w

as
 s

hi
pp

ed
 

an
d 

m
or

e 
un

co
ve

re
d 

in
 

m
an

y
 o

f 
th

e 
m

in
es

, 
as

 
th

e 
M

ad
er

a,
 

Iv
an

ho
e,

 
an

d 
F

lu
x.

 
P

ro
sp

ec
ti

ng
 'w

as
 

st
im

ul
at

ed
 

on
 

th
e 

w
es

t 
by

 t
he

 p
ro

po
se

d 
ex

te
ns

io
n 

to
 C

al
ab

as
as

 o
f 

th
e 

br
an

ch
 r

ai
lr

oa
d 

fr
om

 T
uc

so
n,

 
w

h
ic

h
 b

ri
ng

s 
sc

or
es

 o
f 

go
od

 
bu

t 
fo

rm
er

ly
 

re
m

ot
e 

m
in

es
 w

it
h

in
 1

0 
to

 2
5 

m
il

es
 o

f 
ra

il
ro

ad
 t

ra
ns

po
rt

at
io

n,
 a

nd
 b

y 
th

e 
pr

os
pe

ct
 o

f 
a 

ne
w

, 
m

nc
h

-n
ee

de
d 

sm
el

te
r 

to
 b

e 
er

ec
te

d 
at

 s
om

e 
po

in
t 

on
 t

he
 r

ai
lr

oa
d

, 
to

 w
h

ic
h

 t
he

 w
es

t-
sl

op
e 

di
st

ri
ct

s 
w

ou
ld

 b
e 

d
ir

ec
tl

y 
tr

ib
ut

ar
y.

 
T

he
 d

ec
lin

e 
in

 t
he

 p
ri

ce
 o

f 
co

p
p

er
 c

au
se

d 
re

la
ti

ve
ly

 g
re

at
er

 a
tt

en


ti
on

 t
o 

be
 g

iv
en

 t
o 

g
ol

d,
 s

il
ve

r,
 a

nd
 l

ea
d 

pr
os

pe
ct

s 
d

ur
in

g
 ID

�l,
 an

d 
be

si
de

s 
th

e 
an

nu
al

 a
ss

es
sm

en
t 

w
or

k 
co

ns
id

er
ab

le
 d

ev
el

op
m

en
t 

w
or

k 
w

as
 d

on
e 

on
 a

n 
un

us
ua

l 
nu

m
be

r 
of

 t
h

e 
pr

ec
i�

us
-m

et
al

 c
la

im
s,

 s
om

e 
of

 w
hi

ch
 w

er
e 

ne
w

. 
T

h
e 

p
ro

d
uc

ti
on

 f
or

 t
hi

s 
y

ea
r,

 v
al

ue
d

 a
t 

ab
ou

t 
$3

0,
00

0,
 w

as
 d

er
iv

ed
 m

os
tl

y 
fr

om
 t

he
 g

ol
d-

be
ar

in
g

 s
il

ve
r-

le
ad

 o
re

s 
of

 
th

e 
T

y
nd

al
l 

an
d

 W
ri

g
ht

so
n 

di
st

l·i
ct

s.
 

T
h

is
 y

ea
r 

al
so

 �
it

ne
ss

ed
th

e 
co

m
pl

et
io

n 
of

 t
he

 P
io

ne
er

 s
m

el
te

r,
' 

ab
ou

t 
a 

qu
ar

te
r 

of
 a

 m
ile

 f
ro

m
 t

he
 

T
w

in
 B

ut
te

s 
sp

ur
 a

nd
 It

 m
ile

s 
w

es
t 

of
 t

he
 T

uc
so

n-
N

og
al

es
 b

ra
nc

h 
ra

il
ro

ad
. 

'V
it

h 
th

e 
m

ar
ke

t 
pr

ic
e 

of
 c

op
pe

r 
at

 1
5 

ce
nt

s 
a 

po
un

d,
 t

he
 1

50
-t

on
 

P
io

ne
er

 s
m

el
te

r 
in

 s
uc

ce
ss

fu
l 

op
er

at
io

n,
 a

nd
 a

 l
ar

g
e 

am
ou

nt
 o

f 
w

od
{ 

do
ne

 o
n 

m
in

in
g

 p
ro

pe
rt

ie
s 

an
d 

cl
ai

m
s,

 e
sp

ec
ia

ll
y

 i
n 

th
e 

P
al

m
et

to
 a

nd
 

H
ar

sh
aw

 d
is

tr
ic

ts
, 

th
e 

ou
tl

oo
k 

fo
r 

th
e 

m
in

in
g

 i
nd

us
tr

y 
in

 1
91

3 
w

as
 

g
ro

w
in

g
 b

ri
g

ht
er

. 
T

he
 r

em
ar

ka
bl

e 
d

is
co

ve
ry

 o
f 

ri
ch

 c
ha

lc
oc

it
e' or

e 
in

 t
he

 T
hr

ee
 R

 g
l'O

UP
 o

f 
m

in
es

 a
nd

 t
he

ir
 s

te
ad

y 
p

ro
du

ct
io

n 
fo

l' 
th

e 
fo

llo
w

in
g

 1
0 

m
on

th
s 

at
tr

ac
te

d 
ou

ts
id

e 
at

te
nt

io
n 

to
 t

ha
t 

p
ar

t 
of

 t
he

 

1 
H

ei
k

es
. 

V.
 C

., 
U

. S
. 

G
eo

l.
 S

u
rv

ey
 M

in
er

a
i 

R
e

s
o

u
rc

es
, 

In
O

n
, 

p
t.

 
I, 

p
. 

�
!i

3
, 

1
0

10
. 

2 
M

a
g

ee
, 

J.
 E

., 
o

ff
ic

ia
l 

le
tt

er
. 

" 

P
R

O
D

U
C

T
IO

N
. 

27
 

. fi
el

d,
 w

it
h

 t
he

 r
es

ul
t 

th
at

 s
ev

er
al

 s
Ul

T
ou

nd
in

g
 p

ro
pe

rt
ie

s 
w

er
e 

bo
nd

ed
 

an
d 

w
er

e 
be

in
g

 d
ev

el
op

ed
. 

C
op

pe
r 

w
as

 t
he

 o
bj

ec
ti

ve
 m

et
al

, b
ut

 g
ol

d,
 

si
lv

er
, a

nd
le

ad
 w

er
e 

al
so

 b
ei

ng
 c

ar
ef

ul
ly

 s
ou

g
ht

 f
or

. 
A

bo
ut

 1
00

 n
ew

 
cl

ai
m

s 
w

er
e 

be
in

g
 d

ev
el

op
ed

 i
n 

th
e 

so
ut

he
rn

 p
ar

t 
of

 t
he

 a
re

a.
 

L
at

e 
in

 1
91

4,
 o

w
in

g
 t

o 
th

e 
w

ar
 i

n·
 E

ur
op

e,
 w

or
k 

ha
s 

be
en

 c
ur

ta
ile

d
 

or
 s

us
pe

nd
ed

 o
n 

m
an

y
 p

ro
pe

rt
ie

s 
in

 t
h

is
 r

eg
io

n,
 a

s 
in

 o
th

er
 l

)<1
rt

s 
of

 
th

e 
W

es
t.

 
S

om
e 

or
e,

 h
ow

ev
er

, w
as

 b
ei

ng
 a

cc
um

ul
at

ed
 a

t 
P

at
ag

on
ia

 
an

d
 o

th
er

 s
hi

pp
in

g
 p

oi
nt

s 
aw

ai
ti

ng
 r

es
um

pt
io

n 
of

 s
hi

pm
en

t 
w

it
h

 a
 

m
or

e 
fa

vo
ra

bl
e 

m
ar

ke
t.

 

PR
OD

U
CT

IO
N

. 

T
he

 e
ar

ly
 p

ro
du

ct
io

n 
of

 p
re

ci
ou

s 
m

et
al

s 
fr

om
 t

h
e 

d
is

tr
ic

ts
 w

it
h

in
 

th
e 

ar
ea

 h
er

e 
tr

ea
te

d
 m

us
t 

h
av

e 
be

en
 c

on
si

de
ra

bl
e.

 
It

 i
s 

ro
ug

h
ly

' 
es

ti
m

at
ed

 t
ha

t 
by

 1
90

0 
th

e 
ou

tp
ut

 a
m

ou
nt

ed
 t

o 
$1

,2
50

,0
00

, 
an

d 
th

e 
ac

co
m

pa
ny

in
g

 t
ab

le
s,

 w
h

ic
h

 c
ov

er
 t

hr
ee

-f
ou

rt
hs

 o
f 

th
e 

p
er

io
d

 s
in

ce
 

th
at

 d
at

e,
 i

nd
ic

at
e 

th
at

 a
bo

ut
 a

s 
m

uc
h

 m
or

e 
h

as
 b

ee
n 

pr
od

uc
ed

 s
in

ce
, 

m
ak

in
g

 t
he

 t
ot

al
 p

ro
du

ct
io

n 
fo

r 
th

e 
ar

ea
 a

pp
ro

xi
m

at
el

y
 $

2,
50

0,
00

0.
 

S
o 

fa
r 

as
 c

an
 b

e 
fo

un
d,

 h
ow

ev
er

, t
he

re
 a

re
 n

o 
st

at
is

ti
cs

 s
ho

w
in

g
 t

he
 

ea
rl

y 
p

ro
du

ct
io

n.
 

In
 t

he
 e

ar
ly

 r
ep

or
ts

 o
f 

th
e 

d
ir

ec
to

rs
 o

f 
th

e 
m

in
t 

es
ti

m
at

es
 o

f 
co

un
ty

 p
ro

du
ct

io
n 

ar
e 

g
iv

en
, 

bu
t 

th
e 

fi
g

ur
es

 f
or

 P
im

a 
C

ou
nt

y
, 

w
h

ic
h

 o
ri

g
in

al
ly

 i
nc

lu
de

d 
th

e 
pr

es
en

t 
S

an
ta

 C
ru

z 
C

ou
nt

y,
 

ar
e'

 o
f 

li
tt

le
 'se

rv
ic

e,
 a

s 
th

ey
 i

nc
lu

d
e 

th
e 

pr
od

uc
ti

on
 o

f 
'n

um
er

ou
s 

di
s

t�
ic

ts
 o

ut
si

de
 o

f 
th

e 
ar

ea
 c

on
si

de
re

d 
in

 t
h

is
 r

ep
or

t.
 

.
.

 : R
ay

m
on

d 
1 

g
iv

es
 t

he
 p

ro
d

uc
ti

on
 o

f 
th

e 
T

re
nc

h 
m

in
e,

 i
n 

th
e 

H
ar


sh

aw
 d

is
tr

ic
t,

 f
ol

' 
18

75
 a

s 
10

0 
to

ns
 o

f 
nr

g
en

ti
fc

l'O
IlS

 g
al

en
a.

 
T

hi
s 

w
as

 s
m

el
te

d 
in

 a
do

be
 f

ur
n

ac
es

 l
oc

at
ed

 n
ea

r 
th

e 
m

in
es

 a
nd

 y
ie

ld
ed

 
$8

,7
00

 i
n

 s
il

ve
r •

 
. 

: I
n

 t
he

 m
in

t 
re

po
rt

 f
or

 1
88

0 
B

ur
ch

ar
d 

2 
gi

ve
s 

th
e 

ou
tp

ut
 o

f 
m

il
ls

 
Wi

th
in

 t
h

e 
ar

ea
 a

s 
fo

ll
ow

s
: 

. 
H

a
r

sh
a

w
 m

il
l 

(o
f 

H
er

m
o

sa
 m

in
e

) ,
 f

o
u

r 
m

o
n

th
s'

 r
u

n
, 

$3
6

5,
6

54
 s

il
v

e
r.

 
;H

o
ll

a
n

d
 s

m
el

te
r,

 $
2

0
,0

00
 s

il
v

er
. 

'. ;
 ! P

la
ce

rs
 o

f 
P

im
a

 C
o

u
n

ty
, 

p
ri

n
Ci

p
a

ll
y

 f
ro

m
 t

h
e 

G
re

a
te

rv
il

le
 d

is
tr

ic
t,

 $
18

,00
0 

g
o

ld
. 

In
 t

he
 m

in
t 

re
po

rt
 f

or
 1

88
1

3 
th

e 
H

ar
sh

aw
 m

in
e 

is
 r

ep
or

te
d 

to
 h

av
e 

p
ro

du
ce

d 
$4

12
,0

00
 i

n 
si

lv
er

 b
ul

li
on

. 
In

 a
 l

at
el

' 
re

po
rt

 4 
th

e 
sa

m
e 

au
th

or
it

y
 s

ta
te

s 
th

at
 t

h
e 

y
ea

rl
y

 p
ro

du
ct

io
n 

of
 g

ol
d 

fr
om

 t
he

 G
re

at
er


vi

ll
e 

pl
ac

er
s 

si
nc

e 
18

79
 i

s 
.es

ti
m

at
ed

 a
t 

$1
2,

00
0.

 
T

h
e 

st
at

is
ti

cs
 o

f 
th

e 
pr

od
uc

ti
on

 o
f 

ba
se

 a
nd

 p
re

ci
ou

s 
m

et
al

s 
in

 t
he

 
U

ni
te

d 
S

ta
te

s 
h

av
e 

be
en

 c
ol

le
ct

ed
 b

y 
th

e 
U

ni
te

d 
S

ta
te

s 
G

eo
lo

g
ic

al
 

S
ur

ve
y

 s
in

ce
 1

90
2.

 
F

ro
m

 t
h

e 
S

an
 C

ay
et

an
o,

 R
ed

ro
ck

, 
an

d 
P

al
m

et
to

 
di

st
ri

ct
s 

no
 p

ro
du

ct
io

n 
fo

r 
th

e 
pe

ri
od

 f
ro

m
 1

90
3 

to
 1

90
8,

 i
nc

lu
si

ve
, 

1 R
a

y
m

o
n

d
, 

n
. W

., 
P

ro
d

u
ct

io
n

 a
t 

pr
cc

lo
us

 m
ct

n
ls

 w
es

t 
o

C 
the

 Ro
ck

y
 M

o
un

ta
in

s 
Co

r 
18

7
5

; 
• 

B
u

rC
h

a
rd

, 
H

. 
C

.,
 

R
ep

o
rt

 o
C 

th
e 

D
ir

ec
to

r 
o

t 
th

e 
M

in
t 

o
n

 
tb

e 
p

ro
d

u
ct

io
n

 o
r 

p
re

ci
o

u
s 

m
et

a
ls

 
to

r 
1

8
8

0
. 

p
. 

1
12

. 
, 

Id
em

 
Co

r 
1

8
8

1,
 p

. 
3

0
0

. 
• 

Id
em

 C
or

 1
8

8
4

, 
p

. 
S

O
. 



()) I �
 

28
 

S
A

N
T

A
 

n
IT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
 

M
O

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

ha
s 

be
en

 r
ep

or
te

d.
 

T
he

 t
ab

le
 o

n 
pa

ge
s 

29
-3

0 
sh

ow
s 

th
e 

ye
ar

ly
 p

ro


du
ct

io
n 

of
 t

he
 r

em
ai

ni
ng

 d
is

tr
ic

ts
 i

n 
th

is
 a

re
a 

fo
r 

th
e 

ye
ar

s 
10

03
 t

o 
10

12
. 

It
 w

il
l b

e 
se

en
 t

ha
t t

he
 p

ro
du

ct
io

n 
of

 th
e 

E
m

pi
re

 a
nd

 H
el

ve
ti

a 
di

st
ri

ct
s 

w
as

 v
er

y 
sm

al
l b

ef
or

e 
10

06
. 

D
ur

in
g 

th
at

 y
ea

r 
th

e 
H

el
ve

ti
a 

C
op

pe
r 

C
o.

 r
an

 Ii
 15

0-
to

n 
co

pp
er

 s
m

el
te

r 
fo

r 
a 

sh
or

t 
ti

m
e 

an
d 

th
e 

T
ip

to
p,

 R
os

em
on

t, 
an

d 
O

m
eg

a 
co

m
pa

�ie
s 

sh
ip

pe
d 

co
ns

id
er

ab
le

 o
re

. 
In

 t
he

 G
re

at
er

vi
ll

e 
di

st
ri

ct
 t

he
 n

nn
ua

l 
pI

nc
er

 p
ro

du
ct

io
n 

is
 u

su
al

ly
 

be
tw

ee
n 

$2
,0

00
 a

nd
 $

3,
00

0.
 

T
he

 i
nc

re
ns

e 
of

 p
ro

du
ct

io
n 

in
 1

90
5 

is
 

pr
ob

ab
ly

 d
ue

 to
 t

h
e 

op
er

at
io

ns
 o

f 
th

e 
hy

dr
nu

lic
 p

la
nt

 i
n 

B
os

to
n 

an
d 

K
en

tu
ck

y 
gu

lc
he

s.
 

T
he

 T
yn

dl
l'!l

 a
nd

 W
ri

gh
ts

on
 d

is
tr

ic
ts

 p
ro

du
ce

d 
lit

tl
e 

be
fo

re
 1

!)0
6, 

w
he

n 
th

e 
R

os
ar

io
, 

H
ap

py
 J

ac
k,

 G
ri

ng
o,

 S
al

er
o,

' 
an

d 
A

lto
 m

in
es

 b
eg

an
 a

dd
in

g 
th

ei
r 

qu
ot

a 
to

 t
he

 w
ea

lt
h 

of
 t

he
 r

eg
io

n.
 

T
he

 H
ar

sh
aw

 a
nd

 P
at

ag
on

ia
 d

is
tr

ic
ts

 h
av

e 
al

w
ay

s 
be

en
 t

he
 l

ar
ge

st
 

pr
od

uc
er

s 
in

 t
he

 a
re

a.
 

T
he

 o
ut

pu
t 

co
m

es
 l

ar
ge

ly
 f

ro
m

 t
he

 M
ow

ry
, 

"W
or

ld
's 

F
ai

r,
 F

lu
x,

 a
nd

 D
uq

ue
sn

e 
m

in
es

, 
th

ou
gh

 t
he

 F
ou

r 
M

et
al

s,
 

G
ol

de
n 

R
os

e,
 a

nd
 O

"�
{a

ra
 m

in
es

 h
av

e 
al

so
 p

ro
du

ce
d 

so
m

e 
m

et
al

. 
A

t 
th

e, 
M

ow
ry

 a
 1

00
-t

on
 s

m
el

te
r 

an
d 

co
nc

en
tr

at
in

g 
pl

an
t 

w
er

e 
pu

t 
in

to
 

op
er

at
io

n 
in

 1
00

il.
 

A
t 

W
as

hi
ng

to
n 

th
e 

P
d

de
 o

f 
th

e 
W

es
t 

m
ill

 i
s 

ca
pa

bl
e 

of
 h

lln
ul

in
g 

10
0 

to
ns

 o
f 

or
e 

a 
da

y,
 a

n(
l 

th
er

e 
is

 a
 2

5-
to

n 
co

p
pe

r 
fu

rn
ac

e 
in

 c
on

ne
ct

io
n 

w
it

h 
th

e 
m

ill
. 

T
he

 h
ig

h 
pr

od
uc

ti
on

 r
e

co
rd

ed
 in

 1
90

7 
is

 d
ue

 l
ar

ge
ly

 t
o 

th
e 

w
or

k 
of

 t
hi

s 
m

il
l a

nd
 s

m
el

te
r.

 
T

he
 t

ot
al

 a
m

ou
nt

 o
f 

or
e 

tr
ea

te
d 

du
ri

ng
 t

he
se

 y
ea

rs
 w

as
 1

78
,1

08
 

to
ns

, o
f 

w
hi

ch
 1

40
,7

82
 t

on
s 

ca
m

e 
fr

om
 t

he
 P

at
ag

on
ia

 d
is

tr
ic

t. 
T

he
 

H
el

ve
ti

o. 
di

st
ri

ct
 p

ro
du

ce
d 

30
,8

70
 t

Ol
lS

 d
ur

in
g 

th
e 

sa
m

e 
ti

m
e.

 
T

he
 

H
el

ve
ti

o. 
or

cs
 o.

re
 l

ar
ge

ly
 c

op
pe

r 
or

es
 c

an
yi

ng
 g

ol
d 

o.n
d 

si
lv

er
; 

th
e 

P
at

o.g
on

ia
 m

in
es

 p
rod

uc
e 

pr
im

ar
ily

 l
ea

d 
an

d 
zi

nc
 o

re
s 

w
ith

 a
 l

it
tl

e 
co

pp
er

, 
go

ld
, 

nn
d

' s
ilv

er
.'

 T
he

 o
re

s 
of

 t
he

 H
ar

sh
aw

 d
is

tr
ic

t 
ar

e 
la

rg
el

y 
le

ad
-s

ilv
er

 o
re

s 
ca

rr
yi

ng
 s

om
e 

co
pp

er
 a

nd
 s

m
al

l 
qu

an
ti

ti
es

 
of

 g
ol

d.
 

T
he

 E
m

pi
re

 d
is

tr
ic

t 
pr

od
uc

es
 m

or
e 

le
ad

 a
nd

 s
ilv

er
 t

ha
n 

co
pp

er
, 

th
ou

gh
 t

he
 l

at
te

r 
m

et
al

 i
s 

us
ua

lly
 a

ss
oc

ia
te

d 
w

it
h 

th
e 

or
es

. 
T

he
 m

in
es

 o
f 

th
e 

T
yn

da
ll 

di
st

ri
ct

 p
ro

du
ce

 l
ar

ge
ly

 l
ea

d-
si

lv
er

 o
re

, 
bu

t c
op

pe
r 

ac
co

m
pa

ni
es

 th
e 

or
e,

 w
hi

ch
 a

ls
o 

ca
rr

ie
s s

om
e 

go
ld

. 
In

 t
he

 
W

ri
gh

ts
on

 d
is

tr
ic

t 
th

e 
or

es
 n

re
 m

ix
ed

, 
ca

rr
yi

ng
 1

Il0
re

 c
op

pm
· 

th
an

 
le

lld
 a

nd
 m

or
e 

si
lv

er
 t

ha
n 

go
lU

. 

Q
 i � � ';l.
 5 r I'

 
I 

§§
§;Q

83
�H

2 
I' 

�_
oS

oc ..
.... 25:�

�t:S
 

� �
' 

, 
� � '" � � 

§§
§8

8�
8�

�8
 

N ..
.. O

�
OO

 ...... 
c:n

"'
 ..

.. (.)
 

[ :r E � 

�§�
��§

���
� 

-
'-

-
or

 

; � � [ M 8 '" � 

�§�
�i�

���
§ 

� 
�rl 

. 
r-h 

. !!-I
 

-II 
.... : 

� b) 
:;:::3

.... 
� I . � 

t1o
::: 

�
g

w
�

�
�

�
: 

-
�

 
��

� =
H�

��
��

 �
 �

�
�

�
�

�
�

�
.

8-
Noli.

OO ..
...... (.)

.:
 

0 Il
 00 

�
Nl

c,..) 
..... 

5�
c.nO

_CD
 I-"

 
�O

QO�
 .... _

 ... O
o

 

si
o' 

�[
dI 

; 
� 

S�
�i

§�
��

��
 

� 
�&

 �
��

_�
 

... 
� 

��
e�

��
��

 ..
.. 

� 
NI� 

w�
w ..

... � 
-II.:" 

I! ! 
. II 

I 
II I . 

� 
� 

��
��

��
��

��
 

� 
��

��
��

�� 
� 

� 
��

��
��

��
 � 

� 
�i 

��
��

� 
g'oJ

 
�ff

 
.. ts II? I_w ....

... �
 .. �!-'

 .. "'
 .. �

!'"
 .. ��

 
co

 
NI

 
o-

�-
oc

 
co

 
$ 

� 
��

�g
gg

�§
§�

 � 
�

-
�

�
 

� 
� 

�
_ 

-
c.n

..
... 

_
 

�
 

� 
�

 
_

 
� 

II I 
. 

� 
II I . 

co
 

t;:o
.... 

.....
�

. 
-..

.. 
O

l,O
oo

t!
8:.

 
....

. cc
 ..

... (1o
 

co 
(II 

.... 
ww

�""'
Q)�

: 
g; 

Ol
 

g"'
gOO

 ..... '''
t.H

 ... 
8 

� 
fO;

 g:
 ..... o»

 ..
. i 

� 

1ll 
w 

_ 
:g 

_
 

00 
.

"'
.., 

'" 
_ 

� 
SI 'oJ

 
o 

. 
�

 
-

-
-

a
Q

..... 
..... 

00 
__

 \O _
_ w

�w
 w
 

a
 

_C
NOl

.... 
E 

I 
.. ---

ill, I .
".

"
"

".
. 

§ I ���-'
�j;

� 
J: Ill�

�i��!�
Wi I�� ��"';J���

� 
!;iii!

 I �. g-
I1I 

II � I �
'"

 
"",w

,,, 
II <! 

= 
e 

.. !:i
t

:t
�

�
 

Il:! 5 5
_ ..

. �
· 

I 
� 

� 
��

ooco
oc�

��
 

� 
��§

�§�
� 

� 
� 

��
��

��
�£

!�
 �

 t
tei

��
� 

§§ 
� 

i�����
i§�ill�

 .:"
' 

-
... 

.., 
�t:;

o�
23�

�(;!
 

��
��

§�
�§

 
'"d 0 � 

Q 2- ?- '" � ¥l C'> 0 '" 
!I II 

� ����
t��1 �

I, I� 
'6 

X 
�

�
ao

CD
t8

()o
QO

: 
0

 
N

 

] I 
Ilwl '

-
: II:;; 

... 
II�I 

-
-

.
�

�
 

<! 
L�

 
t3 

00
 

.... 
0)

 
01....... · 

Co) 
� 

� 
���

���
Ei 

fB 
� 

.. Co>
 P. ... '" 

0.; 
�€'j

_ 
U:J�

t:;:
 

� 
..

. 
-

: 

II"�
 

� I���
 t§�!

 
� 

���
���

�S�
� f

 ��
���

���
 

�
�

-
�

"'
''

'''
'''''

''O
Ol

 
..

.. 
�

o
"'

-
�

CD
�

8
 

fg_
g:.,

�I:l
Hl

!:!g
ll iS l w�

oS
:;;�

: 
!!! 

��
��

��
��

��
 �

 ��
���

�: 
§ 

I I 
II I----

- '·�
· '11 

··
·-----111 

. 
1 

� 
: 

:
: :

.... 
: 

C>
 

.... , 
• 

•
•

 
w 

00
..

.. 
• 

,:-
c

 
��

 ... oo
 

:,S.
.J�

 
: 

:
: 

... 01
 

�
 

"oW 
�

"�
S
" �

.!"
"" 

... oo 
... " 

.:-
- : 

$1 
I�

 �
�oo

: �
8�

::
: 

� 
� �

��
��

��
��

 �
 �

t.�
��

�i 
§ 

iii i 
I:i�;-

. 

- I�I �
: � 

II
I 

tll:1 
I�i�

:::
 hi

 �: 
� 

II 
I 

1f:-11
 

II 
111"1 

-

-
II 

---
I 

g 
to)

 
..

..
.. 

..
.. -

-
(ro

 
(1'1

..
.. 

en
 

.... 
_

0
 .. _

 
00

 
0

 
",,"'

h)t<.)
(.JOO

Wo.
N_

 
... � 

w J�
_CO

t.:l(fo
_ 

gg 
CON

 .. w
_8;

�N
OI""

 �
 -

IN
h)�

""N
fJ'o""

 
�I

� 
��

��
�§

�§
§�

 
! 

��
��

��
� 

� 
� 

��
��

��
��

;�
 �

 §
��

��
��

�8
i 

Eo � '"d J � ?-
<! Eo � '"d g =-1 

N Er !' 
<! Eo � iH

 �£
 

� 
� .. 

B 
.:=

 
� 

] 
� 

f} 
[ 

� 
8 

o· 
<= 

;:! 
3 

� 
& 

'<>
 0 

<f ... 
_I:;; 

" Ii 
:I. 

� 
:;-

!" 
_!l " 

" 
0 

� 
..,

 
0 

� 
<a

 � 
l;"

"' 
'" 

_It 
. 

c 3 
" 

':' 
it 

>-l 
g. 

<f .. 
n

 
'" 

; .
. 

8. c 
1l-:

 
a 0

 
g. 

" e. 
s· 

m
 

0
 

"" 
�.

 � 
'" 

�
 

� 
�. 

� 
t: 

" 
� 

..
 

1l-
g 8 

'1l 
<f 

" 
� 

l> 
'" 

"" 0 
" 0 

;:! 
" 

s· 
g 

" 
� 

it 
tr 

� 
.. 

0 "", 
'" 

" 
8. 

� 
� 

� 
g 

It 
:;-

OJ 
a 

;:l "" 
�

 
.,If 

c .. 
..

. 
.. 

<0
 

a 
c;:,

 
c 

'" 
E. 

.'.. 10
 

..
. �. 



\()
 

�
 

14
1 

EMJ.>
m

E 
DI

ST
RI

CT
. 

GE
N

E!LI.L
 F

EA
TUR

ES
. 

T
he

 E
m

p
ir

e 
d

is
tr

ic
t,

 n
am

ed
 f

ro
m

 t
he

 E
m

pi
re

 M
ou

nt
ai

ns
, 

ab
ou

t 
w

hi
ch

 i
t 

ce
nt

er
s,

 l
ie

s 
in

 t
he

 n
or

th
ea

st
er

n 
pa

rt
 o

f 
th

e 
P

at
ag

on
ia

 q
ua

d
ra

ng
le

, 
ea

st
 o

f 
th

e 
H

el
ve

ti
a 

di
st

ri
ct

, 
in

 
th

e 
ea

st
ern

 p
ar

t 
of

 P
im

a 
C

ou
n

ty
. 

It
 e

xt
en

ds
 f

ro
m

 
D

av
id

so
n 

C
an

yo
n 

ea
st

w
ar

d 
to

 C
ie

ne
ga

 
C

re
ek

,
7 

m
il

es
 d

is
ta

nt
 (

P
I.

 I
, 

in
 p

oc
ke

t)
. 

T
he

 d
is

tr
ic

t 
co

nt
ai

ns
 s

ix
 

m
in

in
g

 c
am

ps
-

th
e 

C
al

if
orn

ia
, M

on
ta

na
, 

L
av

er
y,

 T
ot

al
 W

re
ck

, 
C

op


p
er

 o
r 

H
il

to
n

, a
nd

 P
ro

sp
ec

t.
 

T
he

 d
om

in
an

t 
to

po
g

ra
ph

ic
 f

ea
tu

re
 in

 t
he

 d
is

tr
ic

t 
co

ns
is

ts
 o

f 
th

e 
E

m
p

ir
e 

M
ou

nt
ai

ns
, 

w
h

ic
h

 f
or

m
 a

n
 o

ut
li

er
 o

f 
th

e 
S

an
ta

 R
it

a 
R

an
g

e.
 

T
he

 
m

ou
nt

a,i
ns

 
tr

en
d 

no
rt

he
as

tw
ar

d 
th

ro
ug

h 
th

e 
di

st
ri

ct
, 

ha
ve

 
a 

le
ng

th
 o

f 
ab

ou
t 

7 
m

il
es

 a
nd

 a
 w

id
th

 o
f 

ab
ou

t 
4 

m
ile

s,
 a

nd
 r

is
e 

to
 a

 
m

ax
im

um
 e

le
va

ti
on

 o
f 

5,
36

0 
fe

et
, 

or
 a

bo
ut

 5
00

 f
ee

t 
ab

ov
e 

th
e 

su
r

ro
un

di
ng

 s
ur

fa
ce

. 
S

tr
uc

tu
ra

ll
y 

th
ey

 c
on

si
st

-m
ai

nl
y 

of
 a

 s
ou

th
ea

st


w
ar

d
-d

ip
p

in
g

 m
on

oc
li

ne
 o

f 
th

e 
P

al
eo

zo
ic

 l
im

es
to

ne
 a

nd
 q

ua
rt

zi
te

 i
n 

de
sc

en
di

ng
 o

rd
er

, 
un

d
er

la
in

 b
y

 i
nt

ru
si

ve
 g

ra
ni

te
 a

nd
 fl

an
ke

d,
 o

ve
r

la
pp

ed
, 

an
d 

su
rr

ou
nd

ed
 b

y 
th

e 
M

es
oz

oi
c 

se
di

m
en

ts
 (

P
Is

. 
II

 a
nd

 I
II

, 
in

 p
oc

ke
t)

 d
es

cr
ib

ed
 u

nd
er

" 
G

eo
lo

g
y,

" 
w

it
h 

pa
tc

he
s 

of
 r

hy
ol

it
e 

in
 

D
av

id
so

n 
C

an
yo

n 
on

 t
h

e 
w

es
t. 

T
he

 t
op

og
ra

ph
y 

is
 g

en
er

al
ly

 r
ou

gh
. 

N
ea

rl
y 

al
l 

th
e 

m
in

er
al

 d
ep

os
it

s 
of

 t
he

 d
is

tr
ic

t 
oc

cu
r 

in
 a

ss
oc

ia
ti

on
 

w
it

h
 t

he
 c

on
ta

ct
 o

f 
th

e 
P

al
eo

zo
ic

 l
im

es
to

ne
 w

it
h 

th
e 

g
ra

ni
te

 o
r 

ot
he

r 
in

tr
us

iv
e 

ro
ck

s.
 

T
he

 g
ra

ni
te

, 
w

hi
ch

 s
ee

m
s 

to
 b

e 
ge

ne
ti

ca
ll

y 
re

la
te

d 
to

 t
he

 d
ep

os
its

, 
is

 i
n 

g
en

er
al

 a
 m

ed
iu

m
-g

ra
in

ed
 b

io
ti

te
-b

ea
ri

ng
 r

oc
k 

an
d 

co
nt

ai
ns

 a
ls

o 
so

m
e 

ho
rn

bl
en

de
. 

T
he

 d
ep

os
it

s 
ar

e 
ne

ar
ly

 a
ll

 a
rg

en
ti

fe
ro

us
 l

ea
d 

an
d 

co
pp

er
 b

ea
ri

ng
 

or
es

. 
T

he
y 

w
er

e 
fi

rs
t 

di
sc

ov
er

ed
 i

n
 t

he
 l

at
e 

se
ve

nt
ie

s.
 

S
in

ce
 e

ar
ly

 
in

 
th

e 
ei

g
ht

ie
s,

 b
es

id
es

 
th

e 
pr

od
uc

ti
on

 o
f 

th
e 

T
ot

al
 W

re
ck

 
m

in
e,

 
oc

ca
si

on
al

 
sm

al
l 

sh
ip

m
en

ts
 

of
 o

re
 

ha
ve

 
be

en
 m

ad
e 

fr
om

 s
un

dr
y 

sm
al

l 
m

in
es

 a
lm

os
t 

an
nu

al
ly

. 
T

he
 p

ri
n

ci
p

al
 v

ei
ns

 p
ro

du
ce

 s
il

ve
r,

 
le

ad
, 

an
d 

co
pp

er
 o

re
. 

T
he

 p
ri

nc
ip

al
 c

am
ps

, 
al

l 
sm

al
l, 

ar
e 

th
e 

C
al

i
fo

rn
ia

 
ca

m
p

, 
at

 
A.n

dr
ad

e'
s 

ra
nc

h,
 

on
 

th
e 

no
rt

hw
es

t;
 

th
e 

T
ot

al
 

W
re

ck
, o

n 
th

e 
ea

st
; 

an
d 

th
e 

C
op

pe
r·

ca
m

p
, 

at
 H

il
to

n'
s 

ra
nc

h,
 t

ow
ar

d 
th

e 
so

ut
h.

 
T

he
y 

ar
e 

re
ac

he
d 

by
 w

ag
on

 r
oa

d 
fr

om
 P

an
ta

no
, 

th
e 

ne
ar

es
t 

ra
ilr

oa
d 

st
at

io
n 

on
 t

he
 n

or
th

w
es

t,
 f

ro
m

 w
hi

ch
 t

he
y 

ar
e 

re


sp
ec

ti
ve

ly
 6

, 7
, 

an
d 

81
 m

ile
s 

di
st

an
t. 

T
h

e 
fo

ll
ow

in
g 

is
 a

 l
is

t 
of

 t
he

 
m

in
es

 a
nd

 p
ri

n
ci

p
al

 p
ro

sp
ec

ts
 i

n 
th

e 
d

is
tr

ic
t:

 

C
a

lI
f

o
r

n
ia

. 
F

o
r

ty
·n

ln
e

. 
R

e
d

 C
lo

u
d

. 

C
h

ie
f.

 
H

il
to

n
 

r
a

n
c

h
 v

e
in

. 
R

o
o

se
v

e
lt

. 

C
o

p
p

e
r 

P
o

in
t.

 
J

e
ro

m
e

 �
o

_ 
2

. 
T

o
ta

l 
W

r
ec

k
. 

C
o

tt
o

n
w

o
o

d
. 

L
a

v
e

ry
. 

V
e

rd
e

 
Q

u
ee

n
. 

E
m

p
ir

e.
 

�
Io

n
ta

n
a

_ 



Q
) ~
 

14
2 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
H

IZ
O

N
A

. 

T
O

T
A

L
 

W
II

E
C

K
 

li
ii

N
E

. 

L
o

ca
ti

o
n

.-
T

he
 T

ot
al

 '
V

re
ck

 m
in

e 
is

 7
 m

ile
s.

 s
ou

th
 o

f 
P

an
ta

no
, 

th
e 

ne
ar

es
t 

st
at

io
n 

on
 t

h,
e 

S
ou

th
er

n 
P

ac
if

ic
 R

ai
lr

oa
d,

 t
o 

w
hi

ch
 t

he
re

 i
s 

n 
go

od
 

w
ag

on
 

ro
ad

. 
It

 i
s 

on
 C

ie
ne

gn
 C

re
ek

 n
t 

th
e
 e

as
t 

ba
se

 o
f 

th
e 

E
m

p
ir

e 
M

ou
nt

ai
ns

, 
in

 t
h

e 
no

rt
he

as
t 

en
d 

o
f 

n 
lo

ng
 r

id
ge

, 
nt

 n
n 

el
ev

a
ti

on
 o

f 
nb

ou
t4

,6
00

 f
ee

t 
(P

is
. 

I,
 I

I,
 n

nd
 I

II
, 

in
 p

oc
ke

t)
. 

H
is

to
ry

 
an

d 
p

ro
d

u
ct

io
n

.-
T

h
e 

m
in

e 
w

ns
 

di
sc

ov
er

ed
 

in
 

18
7(

) 
by

 
Jo

h
n

 D
il

de
n,

 n
 c

ow
bo

y,
 a

nd
 I

nt
er

 w
ns

 r
el

oc
at

ed
 n

nd
 

pa
ss

ed
 

in
to

 t
he

 

sw
. 

M
A

IN
 

IN
C

U
/1

1
4

0
 

.S
H

A
T

T
 

-~
~ 

1
0

0
 

"
"
 

0 
1

0
0

 
<

O
O

f<
<

T
 

'//
///

;J
fo

 
O

•S
ta

ti
o

n
 

F
ro

u
n

 1
11

.-
D

in
g

ra
m

m
n

tl
c
 l

o
n

g
lt

u
d

io
n

l 
se

ct
io

n
 o

C 
T

o
ta

l 
W

re
ck

 m
lo

c 
o

n
 d

lp
 o

C 
m

n
lo

 v
ei

n.
 

ha
nd

s 
o

f 
th

e 
E

m
p

ir
e 

M
in

in
g 

&
 D

ev
el

op
m

en
t 

C
o.

, 
w

hi
ch

 i
ns

ta
ll

ed
 n

 
70

-t
on

 m
il

li
ng

 p
la

n
t 

nn
d 

be
gi

nn
in

g 
in

 
18

81
 o

pe
ra

te
d 

th
e 

m
in

e 
nn

d 
m

ill
 f

or
 n

 y
ea

r 
nn

d 
n 

h
al

f 
on

 r
ic

h 
su

rf
ac

e 
or

e.
 

In
 1

88
2 

th
e 

m
an

ag
er

 
re

po
rt

ed
 5

0,
00

0 
to

ns
 o

f 
or

e 
in

 
si

gh
t,

t 
bu

t 
af

te
r 

th
e 

pr
od

uc
ti

on
 o

f 
7,

50
0 

to
ns

 o
f 

or
e 

th
e 

m
in

e 
nn

d 
p

la
n

t 
w

er
e 

cl
os

e1
l. 

S
oo

n 
nf

te
rw

m
·d

 
th

e 
m

in
e 

w
ns

 
so

ld
 

fo
r 

ta
xe

s 
nn

d 
pn

rc
hn

se
1l

 
by

 
V

ai
l 

&
 

G
at

es
, 

of
 

T
uc

sp
n,

 
w

ho
 

st
il

l 
ow

n 
it.

 
It

 w
ns

 
id

le
 

un
ti

l 
1(

)0
7,

 
b

u
t 

w
ns

 t
he

n 

'B
la

k
e
, 

W
. 

P
.,

 ~
l
l
o
l
n
g
 
lo

 A
ri

zo
n

a:
 R

ep
o

rt
 o

C 
th

e 
G

o
v

er
n

o
r 

oC
 A

ri
zo

n
a 

C
or

 1
8V

!)
, 

p.
 1

1
6

. 

T
O

T
A

L
 

W
R

E
C

K
 

M
IN

E
. 

14
3 

w
or

ke
d 

b
y

 C
. 

T
. 

R
ob

er
ts

, 
w

ho
 f

ou
nd

 s
ev

er
al

 t
ho

us
an

d 
to

ns
 o

f 
lo

w


g
ra

d
e 

or
e 

re
m

ai
ni

ng
 i

n 
ol

d 
w

or
ki

ng
s,

 d
is

co
ve

re
d 

so
m

e 
ne

w
 

bo
di

es
, 

an
d 

sh
ip

pe
d 

co
ns

i1
le

rn
bl

e 
or

e 
un

ti
l 

M
ar

ch
, 

1(
)0

8.
 

ln
 M

ar
ch

, 
W

O
!l,

 
th

e 
p

ro
p

er
ty

 w
ns

 b
on

de
d 

to
 E

. 
P

. 
D

re
w

, 
o

f 
T

uc
so

n,
 n

nd
 w

or
k 

w
as

 
re

su
m

ed
 o

n 
n 

sm
al

l 
sc

al
e.

 
S

om
e 

or
e,

 i
n 

p
ar

t 
hi

gh
-g

ra
de

 l
en

d-
si

lv
er

 
or

e,
 w

ns
 p

ro
du

ce
d,

 b
ut

 e
ar

ly
 i

n 
1(

)1
1 

it
 w

ns
 r

ep
or

te
d 

th
at

 t
h

e 
w

or
k 

hn
d 

be
en

 d
is

co
nt

in
ue

d.
 

T
h

e 
pr

od
uc

ti
on

, w
hi

ch
 s

o 
fn

r 
ns

 le
ar

ne
d 

se
em

s 

/
~
 

so
 

25
 

so
 

10
0 

ts
o 

2
o

o
F

e
e

t 

F
 w

u
n

K
 

1
6

.-
P

ia
n

 o
t 

u
n
d
e
r
~
:
;
r
o
u
n
d
 

wo
rk

ln
~:

;l
J,

 
T

o
tn

l 
W

re
c

k
 

m
in

e
. 

to
 b

e 
m

or
e 

th
an

 1
0,

00
0 

to
ns

, 
w

ns
 m

os
tl

y 
m

ad
e 

p
ri

o
r 

to
 W

02
, 

es
pe

ci
al

ly
 

in
 1

88
1 

an
d 

18
82

, 
w

he
n 

th
e 

m
il

l 
w

ns
 i

n 
op

er
at

io
n,

 a
nd

 u
 f

iv
e 

m
on

th
s'

 
ru

n 
is

 s
ai

d 
to

 h
av

e 
pr

od
uc

ed
 o

ve
r 

$4
50

,0
00

, 
or

 a
bo

ut
 7

,5
00

 t
on

s.
' 

D
ev

el
op

m
en

ts
 a

n
d

 e
q

u
ip

m
en

t.
-T

he
 m

in
e 

is
 

w
el

l 
de

ve
lo

pe
d 

to
 n

 
de

pt
h 

o
f 

ab
ou

t 
50

0 
fe

et
 

by
 s

ha
ft

s,
 t

un
ne

ls
, 

dr
if

ts
, 

in
cl

in
es

, 
w

in
ze

s,
 

1 
U

aw
Ji

to
n

, 
l'

al
rl

ck
, 

'l
'b

e 
r
e
s
o
u
r
c
e
~
 

of
 

.l
rl

zo
n

a,
 
~
d
 

et
l.,

 
p

. 
13

1,
 

S
an

 
l<

,r
un

cJ
:t

co
, 

18
83

. 



CX) I \{)
 

14
4 

S
A

N
T

A
 R

IT
A

 
A

N
D

 
P

A
T

A
G

O
N

IA
 

M
O

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

an
d 

st
op

es
 a

gg
re

ga
ti

ng
 a

bo
ut

 5
,0

00
 f

ee
t 

of
 w

or
k.

 
(S

ee
 fi

gs
. 1

5 
an

d 
16

.) 
So

m
e 

of
 t

he
 p

ri
nc

ip
al

 o
pe

ni
ng

s 
ar

e 
sh

af
t 

N
o.

4,
 w

hi
ch

 i
s 

4.6
0 

fe
et

 d
ee

p 
an

d 
is

 in
cl

in
ed

 3
5°

 S
., 

fo
llo

w
in

g 
th

e 
fo

ot
w

al
l 

of
 t

he
 p

ri
nc

i
pa

l v
ei

n
; a

 m
ai

n 
w

or
ki

ng
 tu

nn
el

 t
ap

pi
ng

 t
he

 s
ha

ft
 a

t 
a 

de
pt

h 
of

 2
00

 
fe

et
; a

nd
 a

 2
50

-f
oo

t t
un

ne
l i

nt
er

se
ct

in
g 

th
e 

ve
in

 o
n 

th
e 

20
0-

fo
ot

 le
ve

l. 
T

he
 d

ee
pe

st
 v

er
ti

ca
l s

ha
ft

s 
ar

e 
th

e 
F

ro
nt

 a
nd

 R
ob

er
ts

 s
ha

ft
s,

 r
es

pe
c

ti
ve

ly
 1

85
 a

nd
 2

00
 f

ee
t 

de
ep

, 
on

 t
he

 l
ow

er
 s

lo
pe

 'o
f 

th
e 

hi
ll.

 
T

he
 

le
ve

ls
 in

 g
en

er
al

 li
e 

ab
ou

t 
50

 f
ee

t 
ap

ar
t 

ve
rt

ic
al

ly
. 

T
he

y 
ru

n 
no

rt
h

ea
st

 a
nd

 c
on

ta
in

 s
ev

er
al

 h
un

dr
ed

 f
ee

t 
of

 d
ri

ft
s 

in
 b

ot
h 

di
re

ct
io

ns
. 

T
un

ne
l N

o.
1 

is
 6

00
 f

ee
t l

on
g 

an
d 

ha
s 

an
 u

pr
ai

se
 to

 t
he

 s
ur

fa
ce

 a
t 

th
e 

N I lim
es

ton
e 

wi
th

 
qu

ertz
ile

 -<
 TU

NN
EL

 
N

oI 'I
 

" " " '., " " " " " " i '\ 
STO

PE
 

� .t-
:� No

S 
::'&1

 
.sToP

E 
t�.;

, 
Ve

in
 NO

.Z
 

'::':I,"
� 

., ,,:'" .r; .:;." 

Ve
in 

No
.Z 

tO
O 

0 
fO()

 
ZOO

 
30

0 
<40

0 
$0

0 fe
et 

l 
, 

, 
, 

, 
! 

, 

br
ea

st
, 

a 
dr

if
t 

to
 t

he
 s

to
pe

 o
n 

th
e 

so
ut

he
as

t, 
an

d 
a 

50
-f

oo
t 

w
in

ze
 c

on
ta

in
in

g 
a 

dr
if

t 
to

 t
he

 
no

rt
h 

an
d 

to
 t

he
 e

as
t. 

Sh
af

t 
N

o.
 2

 i
s 

17
5 

fee
t 

de
ep

 a
nd

 h
as

 
a 

dr
if

t 
to

 t
he

 s
ou

th
 o

n 
th

e 
80

-
fo

ot
 

le
ve

l 
an

d 
dr

if
ts

 
to

 
th

e 
no

rt
h 

an
d 

so
ut

h 
fr

om
 t

he
 b

ot


to
m

. 
T

un
ne

l 
N

o.
 3

 i
s 

25
0 

fe
et

 
. l

on
g,

 
ru

ns
 

no
rt

hw
es

t 
to

 
th

e 
br

ea
st

 8
0 

fe
et

 b
el

ow
 t

he
 s

ur


fa
ce

, 
an

d 
co

nt
ai

ns
 s

to
pi

ng
 t

o 
th

e 
no

rt
hw

es
t 

al
on

g 
ve

in
 N

o.
2.

 
T

he
 m

ai
n 

cr
os

sc
ut

, i
n 

th
e 

bo
t

to
m

 o
f 

th
e 

m
in

e,
 r

un
s 

no
rt

h 
an

d 
is

 8
00

 f
ee

t 
lo

ng
 . 

T
he

 
pr

op
er

ty
 

co
m

pr
is

es
 

a 
gr

ou
p 

of
 s

ev
en

 c
la

im
s,

 s
om

e 
of

 
w

hi
ch

 a
re

 p
at

en
te

d.
 

T
he

 p
ri

n
ci

p
al

 e
qu

ip
m

en
ts

 a
re

 a
 2

0-
st

am
p 

70
-t

on
 m

il
l 

an
d 

a 
30

0-
F

lO
U

R
!!

 
I

T
.-

D
Ia

g
ra

m
m

a
tI

c
 

p
la

n
. 

or
 v

e
In

s
 

or
 

h 
. 

. 
. 

T
l 

T
ot

al
 W

r
e

c
k

 
m

In
e

. 
O

IS
ep

OW
el

 
en

gr
ne

..
 

1e
 m

a-
ch

in
er

y 
an

d
 p

la
n

t 
ar

e 
w

el
l 

pr
es

er
ve

d.
 

T
he

 c
am

p 
an

d 
m

ill
 w

er
e 

su
pp

lie
d 

w
it

h 
w

at
er

 p
um

pe
d 

fr
om

 a
 sp

ri
ng

 4
 m

ile
s 

to
 th

e 
so

ut
h.

 
G

eo
lo

gy
.-

T
he

 m
in

e 
is

 in
 th

e 
da

rk
-b

lu
is

h 
m

ed
iu

m
 t

o 
he

av
y 

be
dd

ed
 

C
ar

bo
ni

fe
ro

us
 l

im
es

to
ne

, w
hi

ch
 i

s 
in

te
rs

tr
at

if
ied

 w
it

h 
he

av
y 

to
 t

hi
n 

be
ds

 o
f 

lig
ht

-g
ra

y 
qu

ar
tz

it
e.

 
T

he
 r

oc
ks

 i
n 

ge
ne

ra
l 

di
p 

ab
ou

t 
35

° 
SS

E
., 

w
hi

ch
 is

 a
pp

ro
xi

m
at

el
y 

th
e 

in
cl

in
at

io
n 

of
 t

he
 e

as
t 

an
d 

so
ut

h 
sl

op
es

 o
f 

th
e 

hi
ll

 in
 w

hi
ch

 t
he

 m
in

e 
is

 l
oc

at
ed

 (
P

I. 
XI

V
, B

). 
T

he
y 

ar
e 

sh
ow

n 
in

 a
 m

uc
h 

be
tt

er
 p

re
se

rv
ed

 s
ta

te
 i

n 
th

e 
m

ill
 t

un
ne

l 
th

an
 

in
 a

ny
 o

th
er

 p
llr

t 
of

 t
he

 m
in

e.
 

T
he

y 
ar

e 
m

uc
h 

fa
ul

te
d,

 f
or

 t
he

 m
os

t 
pa

rt
 h

or
iz

on
ta

lly
, 

an
d 

so
m

ew
ha

t 
fo

ld
ed

 a
nd

 c
on

ta
in

 o
ne

 0
1'

 
m

or
e 

. s
ys

te
m

s 
of

 fi
ss

ur
es

, 
of

 w
hi

ch
 t

he
 p

ri
nc

ip
al

 o
ne

s 
di

p 
st

ee
pl

y 
to

 t
he

 

T
O

T
A

L
 W

R
E

C
K

 
M

IN
E

. 
14

5 
no

rt
h.

 
T

he
se

 r
oc

ks
 a

re
 i

nt
ru

de
d 

by
 s

m
al

l 
di

ke
s 

an
d 

st
ri

ng
ers

 o
f 

di
or

it
e.

 
T

he
 l

im
es

to
ne

 i
s 

ap
pa

re
nt

ly
 t

he
 s

am
e 

as
 t

ha
t 

at
 t

he
 B

lu
e 

Ja
y 

m
in

e 
an

d 
in

 th
e 

da
rk

 r
id

ge
 e

as
t 

of
 t

he
 C

op
pe

r 
W

or
ld

 m
in

e.
 

It
 

is
 i

n 
ge

ne
ra

l 
on

ly
 s

lig
ht

ly
 c

ry
st

al
lin

e 
an

d 
co

nt
ai

ns
 s

om
e 

fo
ss

il 
re


m

ai
ns

, o
f 

w
hi

ch
 a

 f
ra

gm
en

t 
co

lle
ct

ed
 a

s 
st

at
ed

 o
n 

pa
ge

 5
0 

ha
s 

be
en

 
id

en
tifi

ed
 a

s 
a 

br
yo

zo
an

 a
nd

 p
ro

ba
bl

y 
T

ab
ul

ip
or

a,
 f

ro
m

 t
he

 P
en

n
sy

lv
an

ia
n.

 
T

he
 m

in
e 

is
 d

ry
, 

an
d 

no
 w

at
er

 h
as

 e
ve

r 
be

en
 e

nc
ou

nt
er

ed
 i

n 
it

. 
D

ep
�8

it
8.-

T
he

 d
ep

os
it

s 
oc

cu
r 

pr
in

ci
pa

lly
 i

n 
th

re
e 

so
-c

al
le

d 
ve

in
s 

an
d 

re
pl

ac
em

en
t 

or
e 

be
ds

, 
w

hi
ch

 a
re

 i
rr

eg
ul

ar
 z

on
es

, a
s 

re
pr

es
en

te
d 

in
 f

igu
re

 1
7.

 T
he

y 
are

 m
os

tly
 i

n 
or

 a
ss

oc
ia

te
d 

w
ith

 f
iss

ur
es

, e
sp

ec
ia

lly
 

fis
su

re
s o

f 
th

e 
ea

st
-w

es
t s

ys
te

m
, o

f 
w

hi
ch

 t
he

 t
w

o 
m

os
t i

m
po

rt
an

t 
ar

e 
re

pr
es

en
te

d 
in

 fi
gu

re
 1

5.
 

T
he

 fi
ss

ur
es

 a
re

 a
bo

ut
 9

0 
fe

et
 a

pa
rt

. 
T

he
y 

ha
ve

 a
 s

te
ep

 n
or

th
er

ly
 d

ip
, a

nd
 t

he
 o

re
 b

od
ie

s 
oc

cu
r 

on
 t

he
ir

 n
or

th


er
ly

 o
r 

ha
ng

in
g-

w
al

l 
si

de
, m

os
tl

y 
in

 t
he

 li
m

es
to

ne
 a

nd
 u

su
al

ly
 a

bo
ve

 
be

ds
 o

f 
qu

ar
tz

ite
. 

So
m

e 
of

 t
he

 d
ep

os
its

 e
xt

en
d 

fr
om

 t
he

 fi
ss

ur
es

 
al

on
g 

th
e 

be
dd

in
g 

pl
an

es
 o

f 
th

e 
lim

es
to

ne
 a

s 
bl

an
ke

t 
ve

in
s 

or
 o

re
 

be
ds

. 
E

xa
m

pl
es

 i
ll

us
tr

at
in

g 
th

e 
re

la
ti

on
s 

of
 t

he
 o

re
 b

od
ie

s 
to

 t
he

 
fis

su
re

s 
an

d 
th

e 
qu

ar
tz

it
e 

an
d 

lim
es

to
ne

 b
ed

di
ng

 p
la

ne
s 

ar
e 

sh
ow

n 
in

 
fig

ur
e 

18
, i

n 
w

hi
ch

 a
 s

ho
w

s 
al

so
 t

he
 le

ac
he

d 
zo

ne
 in

 t
he

 fi
ss

ur
e 

ex
te

nd


in
g 

to
 a

 d
ep

th
 o

f 
ab

ou
t 

25
0 

fe
et

, 
an

d 
b 

sh
ow

s 
fa

ul
tin

g 
de

no
te

d 
by

 
ch

an
ge

 in
 d

ip
 a

nd
 o

ffs
et

 o
f 

th
e 

qu
ar

tz
ite

 b
ed

s 
al

on
g 

th
e 

fis
su

re
. 

T
he

 fi
ss

ur
e 

or
 v

ei
n 

po
rt

io
n 

of
 t

he
 b

ed
s 

is
 m

or
e 

or
 l

es
s 

un
if

or
m

ly
 

ab
ou

t 
6 

or
 8

 f
ee

t 
w

id
e,

 b
ut

 t
he

 w
id

th
 o

f 
th

e 
zo

ne
, 

co
m

pr
is

in
g 

th
e 

fis
sl

lr
e 

ve
in

 a
nd

 t
he

 r
ep

la
ce

m
en

t 
or

e 
bo

dy
 i

n 
th

e 
ad

jo
in

in
g 

lim
es

to
nll

, 
is

 m
an

y 
tim

es
 g

re
at

er
, b

ei
ng

 i
n 

pl
ac

es
 n

ea
rl

y 
10

0 
fe

et
, a

s 
sh

ow
n 

in
 

fig
ur

e 
18

, 
a.

 
T

he
 d

ep
os

its
 e

xt
en

d 
fr

om
 t

he
 s

ur
fa

ce
 t

o 
th

e 
bo

tt
om

 
of

 t
he

 m
in

e,
 w

he
re

 t
he

ir
 l

ow
er

 l
im

it
s 

ha
ve

 n
ot

 y
et

 b
ee

n 
re

ac
he

d.
 

T
ho

ug
h 

so
m

e 
go

od
-lo

ok
in

g 
or

e 
bo

di
es

 o
cc

ur
 i

n 
th

e 
de

ep
el

' 
pa

rt
 o

f 
th

e 
m

in
e,

 p
ra

ct
ic

al
ly

 a
ll

 t
he

 o
re

 w
hi

ch
 w

as
 p

ro
fit

ab
ly

 w
or

ke
d 

w
as

' 
fo

un
d 

be
tw

ee
n 

th
e 

su
rf

ac
e 

an
d 

th
e 

35
0-

fo
ot

 le
ve

l. 
. T

he
 o

re
 ·i

s 
an

 a
rg

en
tif

er
ou

s 
le

ad
 o

re
 w

hi
ch

 c
ar

ri
es

 a
ls

o 
a 

lit
tl

e 
co

pp
er

 in
 t

he
 d

ee
p 

pa
rt

 o
f 

th
e 

m
in

e.
 

It
 i

s 
co

nt
ai

ne
d 

in
 a

 m
in

em
l

iz
ed

, 
al

te
re

d,
 m

or
e 

or
 l

es
s 

cr
us

he
d 

li
m

es
to

ne
 g

an
gu

e 
w

it
h 

ca
lc

ite
 

an
d 

in
fil

tr
at

ed
 q

ua
rt

z 
in

 p
or

ou
s 

or
 h

on
ey

co
m

be
d 

m
as

se
s 

of
 v

ar
io

us
 

fo
rm

s. 
It

 is
 s

ta
in

ed
 r

ed
di

sh
 b

ro
w

n,
 y

el
lo

w
is

h,
 g

re
en

is
h,

 o
r 

bl
ac

ki
sh

 
by

 o
xi

de
s 

of
 ir

on
 a

nd
 m

an
ga

ne
se

 a
nd

 c
ar

bo
na

te
s 

of
 l

ea
d 

an
d 

co
pp

er
. 

'W
ith

 i
t 

in
 p

la
ce

s, 
as

 s
ho

w
n 

on
 t

he
 4

50
-f

oo
t 

le
ve

l, 
ar

e 
as

so
ci

at
ed

 4
0 

or
 5

0 
fe

et
 o

f 
br

ec
ci

a 
an

d 
so

m
e 

lig
ht

-c
ol

or
ed

 a
rg

ill
ac

eo
us

 g
ou

ge
lik

e 
m

at
er

'ia
l, 

lo
ca

lly
 c

al
le

d 
C

hi
ne

se
 t

al
c, 

w
hi

ch
 is

 p
ro

ba
bl

y 
ka

ol
in

. 
T

he
 o

re
 i

s 
pr

ac
ti

ca
lly

 a
ll 

ox
id

iz
ed

, s
ca

rc
el

y 
m

or
e 

th
an

 11
 t

ra
ce

 o
f 

su
lp

hi
de

 h
av

in
g 

ye
t b

ee
n 

fo
nn

d 
ev

en
 in

 th
e 

de
ep

es
t p

ar
t o

f t
ho

 m
in

e.
 

T
he

 p
ri

nc
ip

al
 o

re
 m

in
er

al
s 

ar
e 

si
lv

er
 c

hl
or

id
e 

(c
er

ar
gy

ri
te

 o
r 

ho
rn

 
si

lv
er

),
 le

ac
1 

ca
rb

on
at

e 
(c

er
us

ite
),

 w
ul

fe
ni

te
 (

le
ad

 m
ol

yb
da

te
),

 m
al

a-
47

25
;}O

-
BI

II1.
 58

2-
15-

10
 



eX)
 � t) 

14
6 w.
 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

:f'
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

No
rth

 
fis

su
re

 

. O
re

. st
op

ed
 ou

t 

R
 

Le
ac

he
d o

re 
zo

ne
 

-
Co

nc
en

tra
ted

 or
e z

on
e 

10
0 

0 
100

 
20

0 
30

0 
40

0 
FE

ET
 

E. 

F
IG

u
a

lO
 

1
8

.-
S

e
e

ti
o

D
'

 
o

f 
f

is
s

u
re

s
 

a
n

d
 '

o
r

e
 

b
o

d
ie

s
 

In
 

T
o

tu
l 

W
re

c
k

 
w

in
e

. 
a.

 O
b

li
q

u
e

 
s

e
c

tl
o

n
 

D
e

a
r

 
su

rr
a

ce
; 

b,
 

cr
o

ss
 

se
c

ti
o

D
 

O
D

 
3

u
O

-t
o

o
t 

le
v

el
. 

C
O

P
P

E
R

 
C

A
M

P
. 

14
7 

ch
it

e,
 a

zu
ri

te
, c

hr
ys

oc
ol

la
, a

nd
 a

 l
it

tl
e 

ch
al

co
py

ri
te

, a
nd

 p
er

ha
ps

 le
ad

 
ox

id
es

. 
T

he
 a

ss
oc

ia
te

d 
m

in
er

al
s 

ar
e 

he
m

at
it

e,
 l

im
on

it
e,

 v
an

ad
in

it
e,

 
ja

ro
si

te
, s

id
er

it
e,

 a
nd

 m
an

ga
ne

se
 o

xi
de

s.
 

In
 th

e 
su

rf
ic

e 
or

e,
 m

uc
h 

of
 w

hi
ch

 is
 v

er
y 

ri
ch

, t
he

 p
ri

nc
ip

al
 m

in
el'l

ll 
w

as
 c

er
ar

gy
ri

te
. 

In
 t

he
 l

ow
er

 p
ar

t 
of

 t
he

 m
in

e,
 h

ow
ev

er
, 

si
lv

er
 i

s 
on

ly
 sp

ar
in

gl
y 

pr
es

en
t o

r 
ab

se
nt

, a
nd

 c
op

pe
r,

 p
rin

ci
pa

lly
 in

 t
he

 f
or

m
 

of
 c

ar
bo

na
te

s,
 o

cc
ur

s 
in

 i
ts

 p
la

ce
. 

T
he

 p
ri

nc
ip

al
 v

ei
n 

is
 s

ai
d 

to
 b

e 
5 

fe
et

 w
id

e,
 t

o 
co

nt
ai

n 
co

ns
id

er
ab

le
 l

ea
d 

m
ol

yb
da

te
, 

an
d 

to
 a

ve
ra

ge
 

4 
pe

r 
ce

nt
 c

op
pe

r,
 1

2 
pe

r 
ce

nt
 le

ad
, a

nd
 1

2 
ou

nc
e�

 in
 s

ilv
er

 t
o 

th
e 

to
n.

 
T

he
 e

ar
ly

 o
re

 is
 s

ai
d 

to
 h

av
e 

av
er

ag
ed

 in
 m

ill
 t

es
ts

 a
bo

ut
 $

60
 t

o 
th

e 
to

n.
 

D
ur

in
g 

th
e 

op
er

at
io

n 
of

 t
he

 m
il

l 
in

 t
he

 e
ad

y 
ei

gh
ti

es
 i

t 
w

as
 

w
or

ke
d 

to
 84

 pe
r 

ce
nt

, 
an

d 
th

e 
ta

ili
ng

s 
w

er
e 

co
nc

en
tr

at
ed

 a
nd

 s
av

ed
. 

T
he

 c
os

t 
of

 m
in

in
g 

an
d 

m
ill

in
g 

w
as

 r
ep

or
te

d 
to

 b
e 

ab
ou

t 
$8

 a
 t

on
. 

T
he

 d
ep

os
its

 s
ee

m
 t

o 
ow

e 
th

ei
r 

or
ig

in
 t

o 
ci

rc
ul

at
in

g 
th

er
m

al
 s

ol
u

ti
on

s 
th

at
 a

cc
om

pa
ni

ed
 o

r 
fo

llo
w

ed
 t

he
 i

nt
ru

si
on

 o
f 

th
e 

un
de

rl
yi

ng
 

gr
an

it
e.

 
S

ub
se

qu
en

tl
y,

 s
o 

fa
r 

as
 t

he
 w

or
ki

ng
s 

no
w

 e
xt

en
d,

 
th

e 
de

po
si

ts
 h

lw
e 

be
co

m
e 

co
nc

en
tr

at
ed

 b
y 

pe
rc

ol
at

io
n 

of
 m

et
eo

ri
c 

w
at

er
s 

in
 t

he
 o

xi
di

ze
d 

zo
ne

. 
In

 t
he

 p
ro

ce
ss

es
 o

f 
fo

rm
at

io
n 

.an
d 

co
nc

en
tr

a
ti

on
 o

f 
th

e 
or

e 
th

e 
un

de
rl

yi
ng

 q
ua

rt
zi

te
 b

ed
s 

w
hi

ch
 s

ep
ar

at
e 

th
e 

li
m

es
to

ne
s 

in
to

 a
 

se
ri

es
 o

f 
su

bd
iv

is
io

ns
 w

er
e 

im
po

rt
an

t 
ph

ys
ic

al
 

ag
en

ts
 i

n 
ai

di
ng

 m
in

er
al

 p
re

ci
pi

ta
ti

on
 b

y 
ar

re
st

in
g 

th
e 

do
w

nw
ar

d 
pr

og
re

ss
 o

f 
th

e 
so

lu
ti

on
s.

 
T

he
 m

in
e 

se
em

s 
to

 c
on

ta
in

 c
on

si
de

ra
bl

e 
go

od
 o

re
, b

ut
 m

os
t 

of
 i

t 
is

 
pr

ob
ab

ly
 o

f 
lo

w
 g

ra
de

. 
A

s 
so

m
e 

le
ad

s 
se

em
 t

o 
ha

ve
 b

ee
n 

lo
st

 o
n 

th
e 

lo
w

er
 l

ev
el

s,
 t

he
 d

ee
pe

r 
pa

rt
 o

f 
th

e 
m

in
e 

sh
ou

ld
 r

ec
ei

ve
 d

et
ai

led
 

ex
am

in
at

io
n 

be
fo

re
 o

pe
ra

ti
on

s 
ar

e 
re

su
m

ed
 o

n 
an

y 
la

rg
e 

sc
al

e.
 

CO
PP

ER
 C

a
lifi'

. 

G
E

N
E

RAL
 FE

A
T

U1lE
S

. 

T
he

 C
op

pe
r 

ca
m

p 
is

 lo
ca

te
d 

3 
m

ile
s 

so
ut

hw
es

t 
of

 t
he

 T
ot

al
 W

re
ck

 
m

in
e 

ne
ar

 t
he

 c
en

te
r 

of
 t

he
 E

m
pi

re
 M

ou
nt

ai
ns

, i
n 

a 
no

rt
h-

so
ut

h 
be

lt
 

ab
ou

t 
a 

m
il

e 
w

id
e 

an
d 

3 
m

ile
s 

lo
ng

, 
m

os
tl

y 
in

 t
he

 w
es

t 
si

de
 o

f 
an

 
ir

re
gu

la
r 

op
en

 v
al

le
y 

or
 e

m
ba

ym
en

t 
th

at
 e

xt
en

ds
 n

od
hw

ar
d 

in
to

 
th

e 
he

ar
t 

of
 t

he
 r

an
ge

 a
nd

 i
s 

kn
ow

n 
as

 t
he

 B
as

in
. 

T
he

 p
ri

nc
ip

al
 

se
tt

le
m

en
t 

is
 n

ea
r 

th
e 

H
ilt

on
 r

an
ch

, 
in

 t
he

 n
or

th
er

n 
pa

rt
 o

f 
th

e 
he

lt 
at

 a
n 

el
ev

at
io

n 
of

 a
bo

ut
 5

,0
00

 f
ee

t. 
It

 i
s 

re
ac

he
d 

by
 a

 w
ag

on
 

ro
ad

 o
f 

ea
sy

 g
ra

de
 l

ea
vi

ng
 t

he
 P

an
ta

no
 r

oa
d 

ab
ou

t 
a 

m
ile

 n
or

th
 o

f 
th

e 
T

ot
al

 W
re

ck
 m

in
e;

 
T

he
 d

ep
os

it
s 

ar
e 

in
 t

he
 s

am
e 

li
m

es
to

ne
 b

el
t 

os
 t

ho
se

 o
f 

th
e 

T
ot

al
 W

re
ck

 m
in

e 
an

d 
ex

te
nd

 f
ro

m
 t

he
 g

ra
ni

te
 c

on


ta
ct

 o
n 

th
e 

no
rt

h 
th

ro
ug

h 
th

e 
fo

ot
hi

lls
 a

nd
 i

nt
o 

th
e 

lo
w

la
nd

 o
n 

th
e 

so
ut

h.
 

T
he

 r
oc

ks
 a

re
 p

ri
nc

ip
al

ly
 t

he
 d

ar
k 

lim
es

to
ne

 w
it

h 
in

te
r

be
dd

ed
 q

ua
rt

zi
te

s,
 a

bo
ut

 t
he

 s
am

e 
as

 a
t 

th
e 

T
ot

al
 W

re
ck

 m
in

e.
 

T
he

y 
di

p 
in

 g
en

er
al

 a
bo

ut
 4

5°
 S

S
E

. o
r 

S.
 

T
he

y 
ar

e 
fa

ul
te

d,
 f

ol
de

d,
 a

nd
 



� , ..
...... 

..
...... 

14
8 

S
A

N
T

A
 R

IT
A

 
A

N
D

 P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

in
tr

ud
ed

 b
y 

th
e 

gr
an

it
e 

ba
th

ol
ith

 o
n 

th
e 

no
rt

hw
es

t, 
th

e 
ch

ar
ac

te
r

is
tic

 z
on

e 
of

 c
on

ta
ct

 m
et

am
or

ph
is

m
 b

ei
ng

 w
el

l 
de

ve
lo

pe
d 

an
d 

th
e 

tw
o 

ro
ck

s 
w

el
de

d 
to

ge
th

er
 i

n 
pl

ac
es

. 
T

he
y 

ar
e·

 cu
t 

by
 d

ik
es

 o
f 

th
e 

sa
m

e 
gr

an
ite

 a
nd

 b
y 

ap
lit

e,
 r

hy
ol

ite
, 

an
d 

gr
ee

ni
sh

 l
am

pr
op

hy
ri

c 
ro

ck
s. 

T
he

 c
le

ar
es

t 
ex

am
pl

es
 o

f 
th

e 
in

tr
us

iv
e 

ch
ar

ac
te

r 
of

 t
he

 
gr

an
ite

 f
ou

nd
 i

n 
th

e 
ar

ea
 o

cc
ur

 i
n 

th
is

 c
am

p,
 a

t 
th

e 
Co

pp
er

 P
oi

nt
 

m
in

e 
an

d 
el

se
w

he
re

. 
M

in:
er

al
 w

as
 d

is
co

ve
re

d 
he

re
 i

n 
18

79
. 

T
he

 c
am

p 
co

nt
ai

ns
 h

al
f 

a 
do

ze
n 

or
 m

or
e 

sm
al

l 
m

in
es

, s
om

e 
on

 p
at

en
te

d 
gr

ou
nd

, 
w

hi
ch

 f
ro

m
 

ti
m

e 
to

 t
im

e 
ha

ve
 m

ad
e 

sm
al

l s
hi

pm
en

ts
 o

f 
or

e 
ag

gr
eg

at
in

g 
40

 o
r 

50
 

ca
rl

oa
ds

. 
A

t 
pr

es
en

t 
as

se
ss

m
en

t 
w

or
k 

is
 k

ep
t 

up
 o

n 
ab

ou
t 

40
 o

th
er

 
cl

ai
m

s. 

V
E

m
s

 AND
 O

R
E

S
. 

T
he

 d
ep

os
its

 c
on

ta
in

 c
op

pe
r, 

le
ad

, 
an

d 
si

lv
er

 a
nd

 o
cc

nr
 m

os
tly

 i
n 

th
re

e 
ve

in
s 

or
 l

od
es

 l
oc

at
ed

 r
ou

gh
ly

 a
bo

ut
 1

,60
0 

fe
et

 a
pa

rt
. 

T
he

 
ve

in
s 

tr
en

d 
in

 a
 n

or
th

ea
st

er
ly

 d
ir

ec
tio

n 
th

ro
ug

h 
th

e 
be

lt 
an

d 
di

p 
st

ee
pl

y 
to

 t
he

 n
or

th
w

es
t, 

ac
ro

ss
 t

he
 b

ed
di

ng
 o

f 
th

e 
ro

ck
s, 

in
to

 t
he

 
m

ou
nt

ai
ns

. 
T

he
 s

ou
th

ea
st

 v
ein

 g
iv

es
 o

ff 
a 

br
an

ch
, k

no
w

n 
as

 t
he

 G
op

he
r 

ve
in

, 
w

hi
ch

 e
xt

en
ds

 o
bl

iq
ue

ly
 t

o 
th

e 
so

ut
h-

so
ut

hw
es

t 
an

d 
so

ut
h 

fr
om

 t
he

 
po

in
t o

f 
ju

nc
tio

n.
 

B
ot

h 
th

e 
G

op
he

r 
ve

in
 a

nd
 th

e 
ea

st
 v

ei
n 

ar
e 

in
te

r
se

ct
ed

 b
y 

th
e 

Je
ro

m
e 

ve
in

, a
 m

ile
 a

nd
 a

 h
al

f 
in

 l
en

gt
h,

 f
or

m
fn

g 
a 

so
rt

 o
f 

lin
ke

d 
or

 c
oa

rs
e 

st
oc

kw
or

k 
sy

st
em

. 
T

he
 w

es
t 

ve
in

 c
on

ta
in

s 
al

m
os

t 
ex

cl
us

iv
el

y 
co

pp
er

, 
bu

t 
th

e 
m

id
dl

e 
an

d 
ea

st
 v

ei
ns

 c
on

ta
in

 
co

pp
er

, l
ea

d,
 a

nd
 s

ilv
er

 o
re

. 

V
E

R
D

E
 Q

UE
E

N
 M

mE
. 

T
he

 V
er

de
 Q

ue
en

 p
ro

pe
rt

y 
ow

ne
d 

by
 t

he
 V

er
de

 Q
ue

en
 C

op
pe

r 
C

o.
, 

of
 W

in
on

a,
 W

is
., 

co
m

pr
ise

s 
a 

gr
ou

p 
of

 s
ev

en
 o

r 
ei

gh
t 

cl
ai

m
s 

lo
ca

te
d 

lo
ng

itu
di

na
lly

 a
nd

 c
on

tig
uo

us
ly

 i
n 

th
e 

so
ut

he
as

t 
pa

rt
 o

f 
th

e 
ca

m
p.

 
T

he
y 

ar
e 

on
 t

he
 e

as
t 

ve
in

, w
hi

ch
 w

as
 d

isc
ov

er
ed

 a
bo

ut
 1

88
1. 

T
he

 c
la

im
s 

w
er

e 
al

l 
lo

ca
te

d 
ab

ou
t 

th
e 

sa
m

e 
tim

e 
in

 1
89

6 
an

d 
18

97
. 

T
he

 p
ro

pe
rt

y 
pr

od
uc

ed
 c

on
si

de
ra

bl
e 

or
e 

in
 1

89
7 

an
d 

18
98

 a
nd

 f
ro

m
 

19
05

 t
o 

19
08

, m
os

t 
of

 w
hi

ch
 w

as
 s

hi
pp

ed
 to

 t
he

 E
I 

P
as

o 
sm

el
te

r. 
At

 th
e 

pr
in

ci
pa

l o
pe

ni
ng

, t
he

 V
er

de
 Q

ue
en

, t
he

 v
ei

n 
or

 lo
de

 h
as

 a
 

w
id

th
 o

f 
ab

ou
t 2

5 
fe

et
 a

nd
 d

ip
s 

80
° 

SE
. 

It
 is

 in
 th

e 
gr

ay
 l

im
es

to
ne

, 
an

d 
a 

be
d 

of
 q

ua
rt

zi
te

 f
or

m
s 

th
e 

fo
ot

w
al

l. 
It

 is
 o

pe
ne

d 
pr

in
ci

pa
lly

 
by

 a
 2

80
-f

oo
t s

ha
ft

 a
nd

 th
re

e 
le

ve
ls

, l
oc

at
ed

 5
0,

 1
50

, a
nd

 2
80

 f
ee

t b
e

l o
w

 t
he

 s
ur

fa
ce

 a
nd

 c
on

ta
in

in
g 

re
sp

ec
tiv

el
y 

75
, 

12
5,

 a
nd

 5
0 

fe
et

 o
f 

dr
if

ts
. 

T
he

 o
re

 c
on

ta
in

s 
ch

ie
fly

 c
op

pe
r, 

si
lv

er
, a

nd
 le

ad
 in

 t
he

 f
or

m
 

of
 t

he
 u

su
al

 c
op

pe
r 

ca
rb

on
at

es
, 

sil
ve

r 
ch

lo
ri

de
, a

nd
 l

ea
d 

m
ol

yb
da

te
, 

in
 a

 y
el

lo
w

ish
-b

ro
w

n 
ga

ng
ue

 c
om

po
se

d 
of

 u
ta

hi
te

, 
hy

dr
ou

s 
su

lp
ha

te
 

of
 ir

on
, a

nd
 a

 li
tt

le
 q

ua
rt

z.
 

M
uc

h 
of

 it
 c

ar
ri

es
 f

ro
m

 $
4 

to
 $

7 
in

 g
ol

d 

I . 1 

C
O

P
P

E
R

 
C

A
M

P
. 

14
9 

to
 th

e 
to

n.
 

T
he

 m
in

e,
 w

hi
ch

 w
as

 n
ot

 e
nt

er
ab

le
 a

t 
th

e 
tim

e 
of

 v
is

it,
 

is
 s

ai
d 

to
 c

on
ta

in
 c

on
si

de
ra

bl
e 

go
od

 o
re

 in
 s

ig
ht

. 
O

n 
th

e 
ad

jo
in

in
g 

Ch
ie

f 
cl

ai
m

 t
he

 v
ei

n 
is

 in
 cr

ys
ta

lli
ne

 li
m

es
to

ne
 a

s
so

ci
at

ed
 w

ith
 a

 r
hy

ol
ite

 d
ik

e 
an

d 
al

so
 in

 th
e 

bo
tto

m
 o

f 
th

e 
m

in
e 

w
ith

 
a 

gr
ee

ni
sh

 l
am

pl
·op

hy
ri

c-
Io

ok
in

g 
di

ke
 .

.
 It

 i
s 

ab
ou

t 
4 

fe
et

 i
n 

w
id

th
, 

di
ps

 a
bo

ut
 6

0°
 N

., 
an

d 
is

 o
pe

ne
d 

by
 a

 1
00

-f
oo

t 
sh

af
t, 

20
0 

fe
et

 o
f 

dr
if

ts
, a

nd
 l

ev
el

s, 
ag

gr
eg

at
in

g 
ab

ou
t 

50
0 

fe
et

 o
f 

w
or

k.
 

T
hi

s 
cl

ai
m

 
pr

od
uc

ed
 1

,0
00

 t
on

s 
of

 o
re

 i
n 

19
07

 a
nd

 1
90

8.
 

T
he

 sh
af

t 
is

 e
qu

ip
pe

d 
w

ith
 a

 h
or

se
 w

in
ze

 h
oi

st
 a

nd
 is

 n
ow

 s
in

ki
ng

. 
T

he
 o

re
 a

ve
ra

ge
s 

$4
0 

to
 t

he
 t

on
. 

It
 c

on
ta

in
s 

ab
ou

t 
12

 p
er

 c
en

t 
ea

ch
 o

f 
co

pp
er

 a
nd

 l
ea

d,
 

2 
ou

nc
es

 o
f 

si
lv

er
 a

nd
 $

3 
in

 g
ol

d 
to

 th
e 

to
n,

 a
nd

 a
 t

ra
ce

 o
f 

zi
nc

. 
T

he
 

co
pp

er
 is

 m
os

tly
 i

n 
th

e 
ca

rb
on

at
e 

fo
rm

. 
T

he
 r

hy
ol

ite
 d

ik
e 

w
hi

ch
 o

cc
ur

s 
he

re
 i

s 
fr

om
 2

 t
o 

25
 f

ee
t 

in
 w

id
th

 
an

d 
ex

te
nd

s d
ia

go
na

lly
 th

ro
ug

h 
th

e 
ca

m
p 

an
d,

 it
 is

 sa
id

, f
or

 lo
ng

 d
is


ta

nc
es

 a
cr

os
s 

th
e 

ad
jo

in
in

g 
co

un
tr

y,
 c

ut
tin

g 
bo

th
 t

he
 l

im
es

to
ne

 a
nd

 
th

e 
gr

an
ite

 w
it

h 
st

ee
p 

di
p.

 
M

an
y 

op
en

in
gs

 a
re

 m
ad

e 
on

 i
t. 

It
 

ge
ne

ra
lly

 s
ho

w
s 

in
di

ca
tio

ns
 o

f 
m

in
er

al
 o

n 
bo

th
 w

al
ls,

 t
ho

se
 o

n 
th

e 
un

de
r 

or
 f

oo
tw

al
l 

si
de

 b
ei

ng
 r

ep
or

te
d 

to
 b

e 
th

e 
be

st
. 

A
ss

oc
ia

te
d 

w
ith

 it
 i

n 
th

e 
gr

an
ite

 a
 q

ua
rt

er
 o

f 
a 

m
ile

 w
es

t 
an

d 
no

rt
hw

es
t 

of
 t

he
 

J-I
ilt

on
 r

an
ch

 a
re

 s
om

e 
go

od
-lo

ok
in

g 
si

lv
er

 a
nd

 c
op

pe
r 

pr
os

pe
ct

s . 

H
I

L
T

O
N

 
G

R
O

U
P

. 

A
dj

oi
ni

ng
 t

he
 s

ou
th

er
n 

pa
rt

 o
f 

th
e 

V
er

de
 Q

ue
en

 p
ro

pe
rt

y 
on

 t
he

 
w

es
t i

s 
a 

gr
ou

p 
of

 a
 d

oz
en

 o
r 

m
or

e 
cl

ai
m

s 
ow

ne
d 

pr
in

ci
pa

lly
 b

y 
M

. P
. 

J-I
ilt

on
, a

 p
io

ne
er

 r
es

id
en

t 
of

 t
he

 c
am

p.
 

So
m

e 
of

 th
em

 p
re

se
nt

 g
oo

d 
sh

ow
in

gs
 a

nd
 h

av
e 

pr
od

uc
ed

 s
om

e 
or

e, 
am

on
g 

w
hi

ch
 a

re
 t

he
 J

er
om

e 
N

o.
2 

an
d 

th
e 

F
or

ty
-n

in
e. 

J
E

R
O

M
E

 
N

O.
 2

 
M

IN
E.

 

T
he

 J
er

om
e 

N
o.

2 
m

in
e 

jo
in

s 
th

e 
V

er
de

 Q
ue

en
 p

ro
pe

rt
y 

la
st

 d
e

sc
rib

ed
 o

n 
th

e 
w

es
t 

bu
t 

is 
fa

rt
he

r 
up

 t
he

 s
lo

pe
, 

at
 a

n 
el

ev
at

io
n 

of
 

ab
ou

t 4
,9

00
 f

ee
t. 

It
 is

 o
n 

th
e 

Je
ro

m
e 

ve
in

 o
r 

lo
de

, w
hi

ch
 h

er
e 

ha
s 

a 
w

id
th

 o
f 

ab
ou

t 4
0 

fe
et

 a
nd

 is
 a

 c
on

ta
ct

 d
ep

os
it 

in
 h

an
gi

ng
-w

al
l l

im
e

st
on

e 
w

ith
 q

ua
rt

zi
te

 f
or

m
in

g 
th

e 
fo

ot
w

al
l. 

It
 i

s 
op

en
ed

 b
y 

a 
65

-
fo

ot
 s

ha
ft

 w
ith

 a
 c

ro
ss

cu
t 

at
 th

e 
bo

tt
om

.' 
T

he
 v

ei
n 

se
em

s 
to

 c
on

ta
in

 
co

ns
id

er
ab

le
 o

re
, w

hi
ch

 i
s 

al
l o

xi
di

ze
d,

 i
n 

a 
ye

llo
w

is
h-

br
ow

n 
ut

ah
ite

 
ga

ng
ue

 a
nd

 is
 s

ai
d 

to
 a

ve
ra

ge
 1

0 
pe

r 
ce

nt
 in

 le
ad

, 1
1 

pe
r 

ce
nt

 in
 z

in
c, 

an
d 

8 
ou

nc
es

 i
n 

si
lv

er
 a

nd
 $

1.5
0 

in
 g

ol
d 

to
 t

he
 t

on
. 

T
he

 z
in

c 
is

 in
 

th
e 

ca
rb

on
at

e 
fo

rm
. 

A
bo

ut
 4

0 
to

ns
 o

f 
th

e 
or

e 
lie

s 
on

 th
e 

du
m

p.
 

F
O

R
T

Y
·N

IN
E

 
C

L
A

I
M

. 

T
he

 F
or

ty
-n

in
e 

cl
ai

m
, w

hi
ch

 j
oi

ns
 t

he
 J

er
om

e 
N

o.
2 

on
 t

he
 s

ou
th

 
an

d 
is

 o
n 

pa
te

nt
ed

 g
ro

un
d,

 h
as

 p
ro

du
ce

d 
so

m
e 

or
e 

an
d 

ha
s 

ab
ou

t 3
50

 
to

ns
 o

f 
or

e 
on

 t
he

 d
um

p.
 

T
he

 v
ei

n 
is

 a
bo

ut
 8

 f
ee

t 
in

 w
id

th
 a

nd
 i

s 
op

en
ed

 p
ri

nc
ip

al
ly

 b
y 

a 
11

6-
fo

ot
 sh

af
t a

nd
 a

 d
ri

ft
. 



(X) I ..
..... N 

15
0 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
 

M
O

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

R
E

D
 

C
L

O
U

D
 

M
I

N
E

. 

T
he

 R
ed

 C
lo

ud
 m

in
e,

 o
w

ne
d 

by
 T

. W
. W

ag
ne

r 
an

d 
C

. M
cC

ul
lo

ug
h,

 
re

si
de

nts
 o

f 
th

e 
ca

m
p,

 c
on

ta
in

s 
in

 th
e 

da
rk

 li
m

es
to

ne
 a

 3
-f

oo
t b

ed
 o

f 
da

rk
-b

ro
w

n 
ir

on
-s

ta
in

ed
 o

re
 d

ip
pi

ng
 5

00
 S

E
. 

It
 h

as
 p

ro
du

ce
d 

an
d 

sh
ip

pe
d 

co
ns

id
er

ab
le

 o
re

 a
ve

ra
gi

ng
 1

7 
pe

r 
ce

nt
 o

f 
le

ad
 a

nd
 a

bo
ut

 
40

0 
ou

nc
es

 in
 s

ilv
er

 to
 t

he
 t

on
. 

T
he

 o
re

 is
 a

ll 
ox

id
iz

ed
 a

nd
 c

on
ta

in
s 

m
uc

h 
si

lv
er

 c
hl

or
id

e 
an

d 
ir

on
 o

xi
de

. 
So

m
e 

go
od

 o
re

 li
es

 o
n 

th
e 

du
m

p 
an

d 
th

er
e 

is
 a

pp
ar

en
tly

 c
on

si
de

ra
bl

e 
or

e 
in

 th
e 

m
in

e. 
T

he
 O

ld
 G

lo
ry

 c
la

im
, o

w
ne

d 
by

 th
e 

sa
m

e p
er

so
ns

 a
s t

he
 R

ed
 C

lo
ud

, 
is

 sa
id

 to
 b

e 
a 

pr
om

is
in

g 
pr

op
er

ty
. 

ID
L

T
O

N
 

R
A

N
C

H
 

V
E

I
N

. 

Ju
st

 e
as

t 
of

 t
he

 H
ilt

on
 r

an
ch

 b
ui

ld
in

gs
, 

in
 t

he
 g

ra
ni

te
, l

ie
s 

a 
4-

in
ch

 q
ua

rt
z 

ve
in

 t
ha

t 
co

nt
ai

ns
 c

ha
lc

oc
ite

 (
" 

bl
ac

k 
pe

ta
nq

ue
 "

), 
a 

lit
tl

e 
m

al
ac

hi
te

, a
nd

 g
al

en
a,

 a
nd

 in
 p

la
ce

s 
is

 sa
id

 to
 ru

n 
40

0-
ou

nc
es

 in
 s

ilv
er

 
to

 th
e 

to
n.

 
It

 is
 o

pe
ne

d 
by

 a
 1

50
-f

oo
t 

tu
nn

el
, w

ith
 a

 6
0-

fo
o t

 w
in

ze
 

at
 th

e 
br

ea
st

. 
C

O
P

P
E

R
 

P
O

IN
T

 
P

R
O

S
P

E
C

T
. 

T
he

 C
op

pe
r 

P
oi

nt
 p

ro
sp

ec
t, 

lo
ca

te
d 

ab
ou

t 
a 

m
ile

 n
or

th
ea

st
 o

f 
th

e 
H

ilt
on

 r
an

ch
, o

n 
th

e 
co

nt
ac

t 
of

 t
he

 in
tr

us
iv

e 
gr

an
ite

 a
nd

 li
m

es
to

ne
, 

is
 o

n 
an

 8
-in

ch
 v

ei
n 

w
ith

 g
ar

ne
tif

er
ou

s 
ep

id
ot

iz
ed

 f
er

ru
gi

no
us

 g
an

gu
e 

co
nt

ai
ni

ng
 c

hi
ef

ly 
ch

al
co

py
ri

te
, 

py
ri

te
, s

om
e 

se
co

nd
ar

y 
ch

al
co

ci
te

, a
 

lit
tl

e 
co

pp
er

 c
ar

bo
na

te
, 

an
d 

sp
ec

ul
ar

ite
. 

T
hi

s 
or

e 
is

 s
ai

d 
to

 a
ve

ra
ge

 
20

 p
er

 c
en

t 
in

 c
op

pe
r 

an
d 

20
 o

un
ce

s 
in

 s
ilv

er
 a

nd
 $

3 
in

 g
ol

d 
to

 t
he

 
to

n.
 

So
m

e 
ch

al
co

py
ri

te
 o

cc
ur

s 
al

so
 in

 th
e 

gr
an

ite
 n

ea
r 

th
e 

co
nt

ac
t. 

D
A

V
ID

SO
N

 
C

A
N

Y
O

N
 

A
N

D
 

V
IC

IN
IT

Y
. 

O
A

L
I

F
O

R
N

I
A

 
M

I
N

E
. 

T
he

 C
al

if
or

ni
a 

m
in

e,
 a

ls
o 

ca
lle

d 
th

e 
M

an
n 

m
in

e, 
is 

in
 t

he
 n

or
th


w

es
t 

co
rn

er
 o

f 
th

e 
E

m
pi

re
 d

is
tr

ic
t, 

6 
m

ile
s 

w
es

t 
of

 P
an

ta
no

, a
t 

th
e 

A
nd

ra
de

 r
an

ch
, o

n 
th

e 
D

av
id

so
n 

C
an

yo
n 

ro
ad

, 
at

 a
n 

el
ev

at
io

n 
of

 
ab

ou
t 3

,80
0 

fe
et

. 
T

he
 d

ep
os

it
 w

as
 d

is
co

ve
re

d 
ab

ou
t 

18
80

 a
nd

 d
Ul'

in
g 

se
ve

ra
l 

ye
ar

s 
pr

od
uc

ed
 c

on
si

de
ra

bl
e 

su
rf

ac
e 

or
e.

· 
It

 w
as

 w
or

ke
d 

do
w

n 
to

 6
0 

fe
et

 b
el

ow
 t

he
.su

rf
ac

e, 
w

he
re

 w
at

er
 w

as
 e

nc
ou

nt
er

ed
 a

nd
 

w
or

k 
w

as
 d

is
co

nt
in

ue
d.

 
In

 1
90

4 
it

 w
as

 b
on

de
d 

to
 t

he
 B

ra
df

or
d 

D
ev

el
op

m
en

t 
C

o.
, o

f 
L

os
 A

ng
el

es
, w

hi
ch

 r
el

in
qu

is
he

d 
it

 i
n 

19
05

. 
It

 
is

 n
ow

 o
w

ne
d 

by
 A

nd
ra

de
, S

ch
le

y 
& 

D
em

en
t, 

of
 T

uc
so

n.
 

T
he

 o
re

 p
ro

du
ce

d 
w

as
 n

ea
rl

y 
al

l 
co

pp
er

 c
ar

bo
na

te
, 

bu
t 

in
cl

ud
ed

 
so

m
e 

go
od

-g
ra

de
 c

op
pe

r s
ul

ph
id

e.
 

M
os

t o
f 

it
 w

as
 s

ol
d 

to
 th

e 
T

uc
so

n 
sm

el
te

r 
an

d 
so

m
e 

to
 t

he
 E

I 
P

as
o 

sm
el

te
r. 

It
 a

ve
ra

ge
d,

 i
t 

is
 s

ai
d,

 
ab

ou
t 2

1.5
 p

er
 c

en
t o

f 
co

pp
er

 a
nd

 $
() 

in
 g

ol
d 

to
 th

e 
to

n.
 

T
he

 m
in

e 
is

 
op

en
ed

 p
ri

nc
ip

al
ly

 b
y 

a 
sh

af
t s

un
k 

in
 g

ra
ni

te
 o

n 
th

e 
no

rt
h 

si
de

 o
f 

an
d 

)" 

M
O

N
T

A
N

A
 

M
IN

E
. 

15
1 

25
 fe

et
 a

bo
ve

 a
n 

ad
jo

in
in

g 
gu

lc
h 

(P
I. 

I,
 i

n 
po

ck
et

) j
 a

no
th

er
 s

ha
ft

, 
in

cl
in

ed
 6

50
 N

E
., 

60
 f

ee
t o

r 
m

or
e 

di
st

an
t 

on
 th

e 
op

po
si

te
 s

id
e 

of
 th

e 
. g

ul
ch

 j 
an

d 
a 

30
-f

oo
t 

tu
nn

el
 f

ro
m

 w
hi

ch
 a

t 
6'

 fe
et

 a
bo

ve
 t

he
 g

ul
ch

 
iss

ue
s 

a 
la

rg
e. 

st
re

am
 o

f 
w

at
er

. 
T

he
 m

in
e 

is
 o

n 
th

e 
lim

es
to

;}e
 a

nd
 g

ra
ni

te
 c

on
ta

ct
, 

an
d 

di
ke

s 
or

 
m

as
se

s 
of

 g
ra

ni
tic

 a
pl

ite
 a

re
 a

ls
o 

in
tr

ud
ed

 n
ea

r b
y.

 
It

 is
 m

ai
nl

y 
in

 
th

e 
m

as
si

ve
 w

hi
te

 c
ry

st
al

lin
e 

lim
es

to
ne

, w
hi

ch
 ju

st
 to

 t
he

 s
ou

th
w

es
t 

fo
rm

s 
ve

rt
ic

al
 b

lu
ff

s 3
0 

fe
et

 h
ig

h 
on

 e
ith

er
 s

id
e 

of
 D

av
id

so
n 

Ca
ny

on
. 

A
 li

tt
le

 f
ar

th
er

 u
ps

tr
ea

m
 th

e 
lim

es
to

ne
 is

 u
nd

er
la

in
 b

y 
du

ll-
gr

ee
ni

sh
 

qu
ar

tz
ite

 o
r 

si
lic

eo
us

 s
ha

le
, a

nd
 o

n 
th

e 
no

rt
hw

es
t, 

be
tw

ee
n 

th
e 

m
in

e 
an

d 
th

e A
nd

ra
de

 ra
nc

h,
 it

 is
 o

ve
rl

ai
n,

 a
pp

ar
en

tly
 u

nc
on

fo
rm

ab
ly

, b
y 

a 
20

-f
oo

t c
ov

er
in

g 
of

 th
e 

da
rk

 li
m

es
to

ne
 w

hi
ch

 is
 se

em
in

gl
y 

in
fo

ld
ed

 
w

ith
 it

. 
A

 q
ua

rt
er

 o
f 

a 
m

ile
 so

ut
h 

of
 th

e 
m

in
e 

th
er

e 
is

 a
 w

hi
te

 li
m

e
st

on
e 

or
 m

ar
bl

e 
qu

ar
ry

. 
T

he
 r

oc
ks

 a
re

 a
ll 

co
ns

id
er

ab
ly

 c
ru

sh
ed

, 
sh

ow
 la

te
rll

J d
is

tu
rb

an
ce

 o
r 

th
ru

st
 f

au
lti

ng
, a

nd
 a

re
 c

ut
 b

y 
a 

sh
ee

tin
g

lik
e 

st
ru

ct
Ul'

e 
di

pp
in

g 
30

0 
N

W
. 

T
he

 g
ra

ni
te

 i
s 

se
am

ed
 i

n 
th

e 
sa

m
e 

di
re

ct
io

n 
by

 l
im

y 
ba

nd
s 

an
d 

st
ri

ng
er

s 
al

on
g 

th
e 

st
ru

ct
ur

e 
pl

an
es

. 
T

he
 g

ra
ni

te
 i

s 
a 

da
rk

-g
ra

y 
fin

e-
gr

ai
ne

d 
ro

ck
 a

nd
 s

ee
m

s 
to

 b
e 

th
e 

so
ur

ce
 o

f 
th

e 
m

in
er

al
 d

ep
os

its
. 

T
he

 d
ep

os
its

, t
o 

ju
dg

e 
fm

m
 t

he
 i

ro
n 

an
d 

m
an

ga
ne

se
 s

ta
in

ed
 s

ili


ce
ou

s 
cr

op
pi

ng
s, 

ar
e 

co
nt

ai
ne

d 
pr

in
ci

pa
lly

 i
n 

a 
no

rt
he

as
t-s

ou
th

w
es

t 
le

dg
e 

ab
ou

t 
70

 f
ee

t 
w

id
e, 

di
pp

in
g 

60
0 

or
 m

or
e 

to
 th

e 
w

es
t-n

or
th

w
es

t 
an

d 
sh

ow
in

g 
la

te
ra

l f
au

lti
ng

. 
A

s s
ee

n 
in

 th
e 

so
ut

h 
or

 in
cl

in
ed

 s
ha

ft
 

su
nk

 n
ea

r 
th

e 
m

id
dl

e 
of

 t
he

 l
ed

ge
 t

he
y 

co
ns

is
t 

of
 a

 n
or

th
w

es
te

rl
y 

zo
ne

 o
f 

cr
ud

el
y 

ba
nd

ed
 i

ro
n 

an
d 

co
pp

er
 s

ta
in

ed
 m

at
er

ia
l 

in
 w

hi
ch

 
·th

e 
m

id
dl

e 
2 

or
 3

 f
ee

t c
on

ta
in

s 
co

ns
id

er
ab

le
 m

al
ac

hi
te

, a
zu

ri
te

, l
ea

d
co

pp
er

 o
xi

de
, a

nd
 so

m
e 

ch
al

co
py

ri
te

. 
A

t 2
50

 f
ee

t 
so

ut
he

as
t 

of
 th

e 
de

po
sit

 ju
st

 d
es

cr
ib

ed
 o

cc
ur

s 
a 

se
co

nd
 

an
d 

sm
al

le
r 

fe
rr

ug
in

ou
s 

si
lic

ifi
ed

 3
-f

oo
t 

le
dg

e 
w

hi
ch

 d
ip

s 
70

0 
N

W
., 

co
nf

or
m

ab
ly

 w
it

h 
th

e 
in

cl
os

in
g 

lim
es

to
ne

. 
T

he
 m

in
e 

se
em

s 
to

 c
on

ta
in

 s
om

e 
w

or
ka

bl
e 

or
e, 

bu
t 

m
uc

h 
w

at
er

 is
 

pr
� se

nt
 a

nd
 w

ill
 m

ak
e 

m
in

in
g

. d
iffi

cu
lt

. 
T

he
 o

re
 s

ee
m

s 
to

 b
e 

re


st
ri

ct
ed

 t
o 

th
e 

lim
es

to
ne

, w
hi

ch
, t

o 
ju

dg
e 

fr
om

 t
he

 e
xp

os
ur

e 
of

 t
he

 
un

de
rl

yi
ng

 q
ua

rt
zi

te
 a

nd
 s

ha
le

 f
or

m
at

io
n 

ne
ar

 b
y 

on
 t

he
 s

ou
th

, 
pr

ob
ab

ly
 d

oe
s 

no
t 

ex
te

nd
 m

or
e 

th
an

 2
00

 f
ee

t 
in

 d
ep

th
, 

un
le

ss
 t

he
 

ro
ck

s 
ar

e 
di

st
ur

be
d.

 
M

O
N

T
A

N
A

 M
INE

. 

T
he

 M
on

ta
na

 m
in

e 
is 

ab
ou

t 
1t

 m
ile

s 
so

ut
h 

of
 th

e 
C

al
if

or
ni

a 
m

in
e, 

on
 t

he
 D

av
id

so
n 

C
an

yo
n 

ro
ad

. ' 
T

he
 d

ep
os

it 
w

as
 d

is
co

ve
re

d 
an

d 
lo

ca
te

d 
ab

ou
t 

18
90

 a
s 

th
e 

B
la

ck
 D

ia
m

on
d.

 
It

 w
as

 r
el

oc
at

ed
 i

n 
18

94,
 

by
 J

oh
n 

D
em

en
t a

nd
 O

tt
o 

Sc
hl

ey
, t

he
 p

re
se

nt
 o

w
ne

rs
, w

ho
 d

ev
el

op
ed

 
it

 c
hi

efl
y 

by
 a

 !l
O-

fo
ot

 3
00

 i
nc

lin
e 

an
d 

sh
ip

pe
d 

fr
om

 i
t 

10
 t

on
s 

of
 

pr
in

ci
pa

lly
 s

ul
ph

id
e 

or
e 

th
at

 a
ve

ra
ge

d 
!l 

pe
r 

ce
nt

 in
 c

op
pe

r. 



�
 

I � 

15
2 

S
A

N
T

A
 

R
IT

A
 A

N
D

 P
A

T
A

G
O

N
IA

 M
O

U
N

T
A

IN
S

, 
A

R
IZ

o
N

A
. 

T
he

 m
in

e 
is

 o
n 

a 
m

in
er

al
iz

ed
 f

au
lt

 o
r 

sh
ea

r 
zo

ne
, w

hi
ch

 i
s 

20
 f

ee
t 

or
 m

or
e 

w
id

e 
an

d 
m

ar
ks

 t
he

 c
on

ta
ct

 b
et

w
ee

n 
th

e 
da

rk
 li

m
es

to
ne

 a
nd

 
th

e 
lig

ht
 li

m
es

to
ne

, b
ot

h 
of

 w
hi

ch
 a

re
 b

re
cc

ia
te

d.
 

A
t 

th
e 

en
d 

of
 t

he
 

tu
nn

el
 t

he
 u

pp
er

 3
 f

ee
t 

or
 m

or
e 

of
 t

he
 l

ed
ge

, c
on

si
st

in
g 

of
 r

ed
di

sh


br
ow

n 
ir

on
 a

nd
 c

op
pe

r 
st

ili
 ne

d 
m

llt
er

ia
l, 

di
ps

 5
0°

 1;
V

., 
Iln

d 
th

e 
in


cl

in
e,

 w
hi

ch
 h

as
 p

ro
du

ce
d 

m
os

t 
of

 t
he

 o
re

, i
s 

su
nk

 d
ia

go
na

lly
 u

po
n 

it
, 

de
sc

en
di

ng
 3

0°
 N

E
. 

T
he

 g
an

gu
e 

as
so

ci
at

ed
 w

it
h 

th
e 

or
e 

in
 t

he
 

lo
w

er
 p

ar
t 

of
 t

he
 i

nc
lin

e 
is

 s
ai

d 
to

 b
e 

6 
or

 7
 f

ee
t 

of
 l

im
y 

tll
lc

os
e 

o�
 

kO
lll

in
-li

ke
 m

at
er

ia
l. 

T
he

 o
re

 o
n 

th
e 

du
m

p 
is

 m
os

tl
y 

of
 t

he
 b

l"O
w

n 
an

d 
ye

llo
w

is
h 

ox
id

iz
ed

 f
er

ru
gi

no
us

 ty
pe

, l
ea

n 
in

 s
ul

ph
id

es
. 

LA
VE

R
Y

 
!al

INE
. 

T
he

 L
llv

er
y 

m
in

e,
 11

 m
ile

 e
as

t 
of

 t
he

 M
on

ta
nll

 m
in

e,
 i

s 
in

 t
he

 w
es

t 
sl

op
e 

of
 t

he
 E

m
pi

re
 M

ou
nt

ai
ns

, 
in

 g
ra

ni
te

 a
t 

an
 e

le
va

ti
on

 o
f 

Ilb
ou

t 
4,

30
0 

fe
et

. 
It

 w
as

 n
ot

 v
is

it
ed

 in
 t

hi
s 

w
or

k 
bu

t 
is

 s
lli

d 
to

 h
llv

e 
sh

ip
pe

d 
Ilb

ou
t 

a 
th

ou
sa

nd
 to

ns
 o

f 
or

e.
 

GR
EA

TE
RV

IL
LE

 D
IS

TR
IC

T.
 

G
E

N
E

R
A

L
 

F
E

A
TU

R
E

S
. 

T
he

 G
re

at
er

vi
lle

 d
is

tr
ic

t 
oc

cu
pi

es
 t

he
 n

or
th

-c
en

tm
l 

pa
rt

 o
f 

th
e 

Sa
nb

 R
ita

 M
ou

nb
in

s 
Iln

d 
Ild

jo
in

s 
th

e 
H

el
ve

ti
a 

di
st

ri
ct

 o
n 

th
e 

so
ut

h.
 

It
 i

s 
Ilb

ou
t 

6 
m

ile
s 

w
id

e 
an

d 
ex

te
nd

s 
fr

om
 B

ox
 C

lln
yo

n 
so

ut
hw

llr
d 

ac
ro

ss
 t

he
 P

im
ll-

Sa
nt

ll 
C

ru
z 

C
ou

nt
y 

lin
e 

to
 O

ld
 B

al
dy

 P
ea

k,
 7

 m
ile

s 
di

st
an

t 
an

d 
0,

43
2 

fe
et

 i
n 

el
ev

llt
io

n.
 

It
 i

s 
tm

ve
rs

ed
 i

n 
it

s 
w

es
te

rn
 

ha
lf

 b
y 

th
e 

cr
es

t 
of

 th
e 

Sa
nt

ll 
R

it
a 

M
ou

nt
ai

ns
. 

T
he

 w
es

te
rn

 p
llr

t 
of

 t
he

 d
is

tr
ic

t 
is

 g
en

er
al

ly
 r

ug
ge

d 
Iln

d
 o

n 
th

e 
so

ut
hw

es
t 

co
m

pr
is

es
 s

om
e 

of
 t

he
 h

ig
he

st
 a

nd
 r

ou
gh

es
t 

co
un

tr
y 

of
 

th
e 

Ilr
ell

. 
It

 d
m

in
s 

w
es

tw
llr

d 
to

 S
an

ta
 C

ru
z 

R
iv

er
, m

ai
nl

y 
th

ro
ug

h 
Sa

w
m

ill
 a

nd
 B

ox
 c

an
yo

ns
. 

T
he

 e
as

te
rn

 s
lo

pe
 is

 a
ls

o 
ge

ne
m

lly
 r

ou
gh

, 
be

in
g 

sc
or

ed
 b

y 
m

an
y 

ca
ny

on
s, 

gu
lc

he
s, 

ar
ro

yo
s, 

an
d 

w
as

he
s 

th
at

 
dr

lli
� 

ea
st

w
llr

d 
in

to
 C

ie
ne

gll
 C

re
ek

. 
T

he
 b

ed
ro

ck
, 

as
 s

ho
w

n 
on

 P
la

te
 I

I 
(i

n
 p

oc
ke

t)
, 

co
ns

is
ts

 i
n 

th
e 

no
rt

he
rn

 p
ar

t 
m

ai
nl

y 
of

 g
ra

ni
te

, i
nc

lu
di

ng
 t

he
 a

xi
s 

of
 t

he
 m

ng
e,

·o
n·

 
th

e 
w

es
t 

an
d 

C
am

br
ill

n 
(�

) 
qu

ar
tz

it
e 

on
 t

he
 e

lls
t, 

Ilg
lli

ns
t 

bo
th

 o
f 

w
hi

ch
 is

 f
au

lt
ed

 11· no
rt

hw
es

t-
so

ut
he

as
t 

be
lt

 o
f 

D
ev

on
ill

n 
li

m
es

tu
ne

 o
n 

th
e 

so
ut

h,
 w

hi
ch

 i
n 

tu
rn

, b
eg

in
ni

ng
 o

n 
th

e 
ea

st
, i

s 
su

cc
ee

de
d 

by
 o

ve
r

ly
in

g 
M

es
oz

oi
c 

se
di

m
en

ts
, a

nd
es

it
e,

 a
nd

 r
hy

ol
it

e,
 t

he
 la

st
 r

is
in

g 
to

 t
he

 
su

m
m

it
 o

f 
O

ld
 B

al
dy

 P
ea

k.
 

B
ot

h 
th

e 
gm

ni
te

 Il
nd

 t
he

 P
al

eo
zo

ic
 a

nd
 

M
es

oz
oi

c 
se

di
m

en
ts

 a
re

 in
tr

ud
ed

 b
y 

di
ke

s 
an

d 
m

as
se

s 
of

 r
hy

ol
it

e 
an

d 
gm

ni
te

 p
or

ph
yr

y,
 a

nd
 a

 .c
on

sp
ic

uo
us

 s
to

ck
 o

f 
gr

an
it

e 
po

rp
hy

ry
, 

kn
ow

n 
as

 G
ra

ni
te

 M
ou

nt
ai

n,
 o

cc
ur

s 
11 

m
ile

 a
nd

 a
 q

ua
rt

er
 s

ou
th

w
es

t 
of

 G
re

at
er

vi
lle

. 
G

ra
ni

te
 M

ou
nt

ai
n 

is
 k

no
b-

sh
ap

ed
 a

nd
 a

bo
ut

 h
al

f 

1 I I 

G
R

E
A

T
E

R
V

IL
L

E
 

D
IS

T
R

IC
T

. 
1 5

3 
iI. 

m
ile

 in
 d

ia
m

et
er

. 
It

 r
is

es
 5

00
 f

ee
t 

ab
ov

e 
th

e 
su

rr
ou

nd
in

g 
su

rf
ac

e 
Iln

d 
is

 a
ss

oc
ill

te
d 

w
it

h 
th

e 
m

in
er

al
 d

ep
os

it
s. 

Q
ua

te
rn

ar
y 

gr
av

el
s 

. o
ve

rl
ie

 t
he

 g
m

ni
te

 o
n 

th
e 

no
rt

hw
es

t 
an

d 
th

e 
M

es
oz

oi
c 

an
d 

ot
he

r 
fo

r
m

at
io

ns
 o

n 
th

e 
ea

st
. 

T
he

 p
ri

nc
ip

al
 c

am
p 

is
 G

re
at

er
vi

lle
, 

a 
sm

al
l 

pl
ac

e 
in

 t
he

 e
as

te
rn

 
pl

lr
t 

of
 th

e 
di

st
ri

ct
, 3

 m
ile

s 
ea

st
 o

f 
th

e 
cr

es
t o

f 
th

e 
Sa

nt
a 

R
it

a 
R

an
ge

, 
at

 a
n 

el
ev

at
io

n 
of

 5
,2

80
 fe

et
. 

It
 h

as
 a

 s
to

re
 a

nd
 a

 p
os

t o
ffi

ce
 a

nd
 a

 t
ri


w

ee
kl

y 
m

ai
l 

se
rv

ic
e 

fr
om

 H
el

ve
ti

a 
by

 w
ay

 o
f 

R
ose

m
on

t. 
T

he
 n

ea
r

es
t 

ra
il

w
ay

 s
ta

ti
on

 i
s 

So
no

it
a,

 8t
 m

ile
s 

to
 t

he
 s

ou
th

ea
st

, o
n 

th
e 

N
 0-

ga
le

s 
br

an
ch

 o
f 

th
e 

So
ut

he
rn

 P
ac

if
ic 

R
ai

lr
o�

d.
 

It
 is

 1
3 

m
ile

s 
di

st
an

t 
by

 w
ag

on
 r

oa
d 

by
 w

a y
 o

f 
th

e 
K

an
e 

ra
nc

h,
 o

r 
9 

m
ile

s b
y 

tr
ai

l. 
T

he
 d

is
tr

ic
t 

co
nt

ai
ns

 b
ot

h 
lo

de
 a

nd
 p

la
ce

r 
de

po
si

ts
, b

ut
 t

he
 a

tt
en


tio

n 
of

 t
he

 m
in

er
 h

as
 b

ee
n 

at
tr

ac
te

d 
ch

ie
fly

 t
o 

th
e 

pl
ac

er
s,

 a
nd

 t
he

 
m

in
in

g 
hi

st
or

y 
of

 th
e 

di
st

ri
ct

 is
 e

ss
en

ti
al

ly
 t

he
 h

is
to

ry
 o

f 
pl

ac
er

 m
in


in

g 
ab

ou
t 

G
re

at
er

vi
lle

. 
(S

ee
 p

. 1
58

.) 
M

in
er

al
 w

as
 d

is
co

ve
red

 in
 th

e 
di

st
ri

ct
 a

t 
le

as
t 

as
 e

ar
ly

 a
s 

th
e 

ea
rl

y 
se

ve
nt

ie
s 

an
d 

pr
ob

ab
ly

 i
n 

th
e 

si
xt

ie
s.

 
E

ar
ly

 in
 1

87
4 

so
m

e 
ri

ch
 g

ol
d 

an
d 

si
lv

er
 c

er
us

ite
 o

re
 f

ro
m

 t
he

 
Y

ub
a 

m
in

e,
 f

re
ig

ht
ed

 t
o 

Sa
n 

F
ra

nc
is

co
 b

y 
ox

 t
ea

m
, 

is
 r

ep
or

te
d 

to
 

ha
ve

 y
ie

ld
ed

 a
 n

et
 p

ro
fit

 o
f 

$9
0 

to
 t

he
 t

on
. 

So
on

 a
ft

er
w

ar
d 

th
e 

St
. 

L
ou

is
 m

in
e 

w
as

 lo
ca

te
d 

an
d 

pr
od

uc
ed

 s
om

e 
or

e,
 a

nd
 t

he
 la

te
r 

pa
rt

 o
f 

th
e 

sa
m

e 
ye

ar
 w

it
ne

ss
ed

 t
he

 d
is

co
ve

ry
 o

f 
th

e 
go

ld
 p

la
ce

rs
, w

hi
ch

 s
oo

n 
oc

ca
si

on
ed

 a
n 

in
flu

x 
of

 m
or

e 
th

an
 2

00
 m

en
; 

T
he

ir
 n

um
be

rs
 a

ls
o 

st
im

ul
at

ed
 l

od
e 

m
in

in
g 

by
 l

es
se

ni
ng

 t
he

 d
an

ge
r 

of
 a

tt
ac

k 
by

 t
he

 
In

di
an

s.
 

LO
DE

 D
EP

OS
IT

S.
 

T
he

 l
od

e 
de

po
si

ts
 o

cc
ur

 a
s 

qu
ar

tz
-c

al
ci

te
 v

ei
ns

 i
n 

th
e 

gr
an

ite
 a

nd
 

th
e 

se
di

m
en

ta
ry

 r
oc

ks
 s

ur
ro

un
di

ng
 G

ra
ni

te
 M

ou
nt

ai
n.

 
T

he
 v

ei
ns

 
ar

e 
co

m
m

on
ly

 b
an

de
d,

 a
nd

 w
he

re
 t

he
y 

oc
cu

r 
in

 t
he

 g
ra

ni
te

 o
r 

as
so


ci

at
ed

 w
it

h 
th

e 
gr

an
it

ic
 r

oc
ks

 t
he

y 
us

ua
lly

 c
on

ta
in

 a
s 

a 
ga

ng
ue

 m
in


er

al
 a

ls
o 

ba
ri

te
. 

. 
T

he
 o

re
 m

in
er

al
s 

in
 t

he
 v

ei
ns

 a
re

 g
al

en
a,

 p
yr

it
e,

 c
ha

lc
op

yr
it

e,
 

sp
ha

le
ri

te
, 

go
ld

, 
an

d 
si

lv
er

. 
T

he
 r

ic
he

st
 o

re
s 

ar
e 

th
e 

su
rf

ac
e 

ar
ge

n
ti

fe
ro

us
 l

ea
d-

ca
rb

on
at

e 
or

es
 c

ar
ry

in
g 

fr
ee

 g
ol

d 
an

d 
ho

rn
 s

ilv
er

, 
bu

t 
as

 t
he

 o
xi

di
ze

d 
zo

ne
 i

s 
sh

al
lo

w
 t

he
 o

re
 b

eg
in

s 
to

 d
ec

re
as

e 
in

 v
al

ue
 a

t 
de

pt
hs

 o
f 

ab
ou

t 
20

 o
r 

30
 f

ee
t. 

T
he

 v
ei

ns
 a

re
 o

pe
ne

d 
at

 a
 d

oz
en

 s
m

al
l m

in
es

 o
r 

go
od

-lo
ok

in
g 

pr
os


pe

ct
s, 

m
os

t 
of

 w
hi

ch
 h

av
e 

pr
od

uc
ed

 s
om

e 
or

e.
 

T
he

se
 a

re
 n

am
ed

 
be

lo
w

: 
A

n
d

e
rs

o
n

 (
C

o
n

g
lo

m
e

r

a
te

) 
. 

E
n

ze
n

b
cl

'g
 

(ll
fo

ll
u

tn
in

 

K
In

g
).

 

IJ
a

rd
sc

ra
b

b
le

. 

Fr
le

z
 (

G
o

ld
 B

n
g

).
 

H
a

ll
c

o
ck

. 

H
u

g
h

e
s.

 

Q
u

e
b

e
c

. 

R
o

y
a

l 
M

o
u

ll
ta

ln
. 

S
t.

 L
o

u
is

. 

S
u

m
m

it
. 

Y
u

b
a

. 

W
lsc

o
n

�
ln

. 



Q)
 

I ..
..... 

"k
 

15
4 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

AND
E

R
S

O
N

 P
R

O
S

P
E

C
T

. 

T
he

 A
nd

er
so

n 
pr

os
pe

'ct
, a

ls
o 

kn
ow

n 
as

 t
he

 C
on

gl
om

er
at

e 
m

in
e, 

is
 

21
 m

ile
s 

so
ut

h-
so

ut
hw

es
t 

of
 G

re
at

er
vi

lle
, n

ea
r 

th
e 

to
p 

of
 t

he
 l

im
e

st
on

e 
ri

dg
e 

on
 th

e 
so

ut
h 

si
de

 o
f 

F
is

h 
C

an
yo

n 
at

 a
n 

el
ev

at
io

n 
of

 5
,6

40
 

fe
et

. 
T

he
 o

w
ne

r, 
J.

 E
. 

A
nd

er
so

n,
 r

ep
or

ts
 h

av
in

g 
sh

ip
pe

d 
fr

om
 i

t 
19

 to
ns

 o
f 

ga
le

na
 t

ha
t 

as
sa

ye
d 

68
 p

er
 c

en
t 

of
 le

ad
' a

nd
 5

4 
ou

nc
es

 in
 ' 

sil
ve

r 
to

 t
he

 t
on

. 
It

 i
s 

op
en

ed
 p

ri
nc

ip
al

ly
 b

y 
a 

50
-f

oo
t 

sh
af

t 
on

 a
 

ne
ar

ly
 v

er
tic

al
 n

or
th

w
es

t-s
ou

th
ea

st
 b

re
cc

ia
te

d 
an

d 
si

lic
if

ied
 c

on
ta

ct
 

zo
ne

 b
et

w
ee

n 
th

e 
gr

an
ite

 a
nd

 t
he

 l
im

es
to

ne
. 

T
he

 o
re

 m
in

er
al

s 
ar

e 
pr

in
ci

pa
lly

 g
al

en
a 

an
d 

ce
ru

si
te

, w
ith

 a
 l

it
tl

e 
ch

al
co

py
ri

te
 a

nd
 h

or
n 

si
lv

er
, o

cc
ur

ri
ng

 in
 p

oc
ke

ts
 a

nd
 s

m
al

l b
ow

ld
er

s s
ca

tt
er

ed
 t

hr
ou

gh
 t

he
 

zo
ne

., 
O

xi
da

tio
n 

ex
te

nd
s 

to
 th

e 
bo

tt
om

 o
f 

th
e 

sh
af

t . 
...,

 

E
N

Z
E

N
li

E
R

G
 

K
INE

. 

T
he

 E
nz

en
be

rg
 o

r 
M

ou
nt

ai
n 

K
in

g 
m

in
e 

is
 lo

ca
te

d 
at

 a
n 

el
ev

at
io

n 
of

 5
,9

50
 f

ee
t 

on
 t

he
 s

ot
lth

ea
st

 fl
an

k 
of

 C
as

tle
 D

om
e, 

3 
m

ile
s 

no
rt

h.
 

w
es

t 
of

 G
re

at
er

vi
lle

. 
It

 is
 o

n 
a 

so
ut

hw
es

tw
ar

d-
di

pp
in

g 
qu

ar
tz

 v
ei

n 
w

hi
ch

 is
 in

 th
e 

gr
an

ite
 a

nd
 is

 a
ss

oc
ia

ted
 w

ith
 a

 2
-f

oo
t 

rh
yo

lit
e 

di
ke

. 
T

he
 v

ei
n 

is
 op

en
ed

 b
y 

a 
65

-f
oo

t 
tu

nn
el

 a
nd

 s
ho

w
s 

tw
o 

ki
nd

s 
of

 m
in


er

al
iz

at
io

n,
 p

yr
ite

 w
it

h 
a 

lit
tl

e 
ch

al
co

py
ri

te
 h

av
in

g 
be

en
 f

or
m

ed
 o

n 
th

e 
fo

o't
w

al
l s

id
e 

an
d 

da
rk

 m
as

si
ve

 g
al

en
a 

an
d 

sp
ha

le
ri

te
 w

it
h 

m
in

or
 

am
ou

nt
s 

of
 p

yr
ite

 o
n 

th
e 

ha
ng

in
g-

w
al

l 
si

de
. 

T
he

 o
re

 i
s 

al
l 

w
el

l 
ba

nd
ed

. 
Se

ve
ra

l f
ee

t 
of

 w
at

er
 s

ta
nd

s 
in

 t
he

 t
un

ne
l. 

F
RIE

Z
 P

R
O

S
P

E
C

T
. 

T
he

 F
rie

z 
pr

os
pe

ct
, a

ls
o 

kn
ow

n 
as

 th
e 

G
ol

d 
B

ug
, i

s 
on

 E
nz

en
be

rg
' 

Ca
ny

on
 a

t 
an

 e
le

va
tio

n 
of

 5
,5

60
 f

ee
t, 

in
 t

he
 c

oa
rs

e 
gr

an
ite

 c
ou

nt
ry

 
ro

ck
. , 

A.
s 

sh
ow

n 
in

 t
he

 b
ot

to
m

 o
f 

th
e 

ca
ny

on
, t

he
 g

ra
ni

te
 is

 c
ut

 b
y 

tw
o 

no
rt

h-
so

ut
h 

rh
yo

lit
ic

 d
ik

es
 a

bo
ut

 2
0 

fe
et

 a
pa

rt
, 

be
tw

ee
n 

w
hi

ch
 

th
e 

gr
a�

ite
, b

ei
ng

 o
f 

fin
er

 g
ra

in
 t

ha
n 

us
ua

l 
an

d 
py

ri
ti

c,
 i

s 
m

es
he

d 
or

 c
on

ve
rt

ed
 in

to
 a

 c
lo

se
 s

to
ck

w
or

k 
b y

 in
nu

m
er

ab
le

 ir
on

-s
ta

in
ed

 m
in


er

al
iz

ed
 d

ru
sy

 q
ua

rt
z 

ve
in

s 
ex

te
nd

in
g 

in
 a

ll 
di

re
ct

io
ns

 a
nd

 c
on

ta
in


in

g 
py

ri
te

 a
nd

 so
m

e 
ch

al
co

py
ri

te
. 

T
hi

s 
m

in
er

al
iz

ed
 s

to
ck

w
or

k,
 w

ith
 

de
cr

ea
se

 in
 d

ev
el

op
m

en
t 

to
w

ar
d 

th
e 

pe
ri

ph
er

y,
 e

xt
en

ds
 la

te
ra

ll y
 1

50
 

fe
et

 e
as

t 
of

 t
he

 e
as

te
rn

 d
ik

e,
 w

hi
ch

, l
ik

e 
th

e 
gr

an
ite

, i
s 

al
so

 p
yr

iti
c, 

an
d 

lo
ng

itu
di

na
lly

 4
00

 f
ee

t 
no

rt
h 

an
d 

50
0 

fe
et

 s
ou

th
 o

f 
th

e 
ca

ny
on

, 
gi

vi
ng

 w
ay

 to
 th

e 
no

rm
al

 c
ou

nt
ry

-r
oc

k 
gr

an
ite

. 
It

 s
ee

m
s 

li
ke

ly
 th

at
 

th
e 

w
es

te
rn

 d
ik

e,
 w

hi
ch

 i
s 

a 
de

ns
e 

w
hi

te
 s

ili
ce

ou
s 

ro
ck

 a
nd

 s
ha

rp
ly

 
de

lim
its

 th
e 

de
po

si
ts

 o
n 

th
e 

w
es

t, 
ha

s 
ca

us
ed

 t
he

 m
in

er
al

iz
at

io
n.

 

lIAl'!'
C

O
C

K
 K

I
NE

, 

T
he

 H
an

co
ck

 m
in

e 
is

 2
 m

ile
s 

w
es

t 
of

 G
re

at
er

vi
lle

 a
nd

 a
 m

ile
 e

as
t 

of
 th

e 
M

ou
nt

ai
n 

K
in

g 
m

in
e. 

It
 is

 o
n 

a 
3-

fo
ot

 q
ua

rt
z 

ve
in

 in
 g

ra
ni

te
. 

T
he

 v
ei

n 
di

ps
 t

o 
th

e 
w

es
t 

an
d 

is
 o

pe
ne

d 
m

ai
nl

y 
by

 a
 1

00
-f

oo
t 

sh
af

t 

G
R

E
A

T
E

R
V

IL
L

E
 

D
IS

T
R

IC
T

. 
15

5 
w

hi
ch

 s
ho

w
s 

ga
le

na
 a

nd
 p

yr
ite

. 
T

he
 m

in
e 

w
as

 w
or

ke
d 

by
 W

. 
M

. 
R

ob
in

so
n 

in
 1

88
5 

an
d 

is
 r

ep
or

te
d 

to
 h

av
e 

sh
ip

pe
d 

so
m

e 
ri

ch
 o

re
 c

ar


ry
in

g 
le

ad
 c

ar
bo

na
te

 a
nd

 h
or

n 
si

lv
er

. 

H
U

G
H

E
S

 
K

I
NE

. 

T
he

 H
ug

he
s 

m
in

e 
is 

in
 th

e 
cr

es
t 

of
 t

he
 S

an
ta

 R
ita

 R
an

ge
 It

 m
ile

s 
so

ut
h 

of
 M

el
en

dr
et

h 
I>

as
s 

on
 a

 6
-f

oo
t 

qu
ar

tz
 v

ei
n 

in
 t

he
 g

ra
ni

te
. 

It
 

is
 o

pe
ne

d 
m

ai
nl

y 
by

 a
 4

5-
fo

ot
 s

ha
ft

 w
hi

ch
 s

ho
w

s 
le

an
 s

ul
ph

id
es

 b
e

gi
nn

in
g 

w
ith

in
 5

 0
1' 

6 
fe

et
 o

f 
th

e 
su

rf
ac

e. 
It

 w
as

 w
or

ke
d 

in
 t

he
 

m
id

dl
e 

ei
gh

tie
s, 

th
re

e 
ar

ra
st

re
s 

be
in

g 
em

pl
oy

ed
 t

o 
gr

in
d 

ou
t 

th
e 

su
rf

ac
e 

O1'
e, 

w
hi

ch
, i

t 
is

 s
ai

d,
 a

ve
ra

ge
d 

ab
ou

t $
10

0 
to

 t
he

 to
n 

in
 s

ilv
er

 
an

d 
go

ld
. 

Q
U

E
B

E
C

 
K

INE
. 

T
he

 Q
ue

be
c m

in
e,

 lo
ca

te
d 

in
 1

88
3,

 is
 It

 m
ile

s 
so

ut
hw

es
t 

of
 G

re
at

er


vi
lle

, 
w

es
t 

of
 G

ra
ni

te
 M

ou
nt

ai
n,

 i
n 

N
ig

ge
r 

G
ul

ch
, 

at
 a

n 
el

ev
at

io
n 

of
 5

,8
40

 f
ee

t. 
T

he
 w

or
ki

ng
s 

co
ns

ist
 o

f 
a 

50
-f

oo
t s

ha
ft

 a
nd

 a
 1

00
-f

oo
t 

tu
nn

el
 w

it
h 

a 
50

-f
oo

t 
up

ra
is

e 
fr

om
 t

he
 b

re
as

t 
to

 t
he

 s
ur

fa
ce

 a
nd

 &
 

20
-f

oo
t 

w
in

ze
 t

o 
a 

50
-f

oo
t 

dr
if

t 
an

d 
a 

25
-f

oo
t 

w
in

ze
 a

t 
th

e 
en

d 
of

 
th

e 
dr

if
t. 

T
he

 m
in

e 
is

 o
n 

a 
no

rt
hw

es
t-s

ou
th

ea
st

 4
-f

oo
t v

ei
n 

in
 co

ar
se

 
da

rk
 p

01
'p

hy
ri

tic
 g

ra
ni

te
. 

T
he

 v
ei

n 
is

 a
bo

ut
 v

er
tic

al
, i

s 
w

el
l b

an
de

d,
 

an
d 

is
 c

om
po

se
d 

m
ai

nl
y 

of
 a

n 
ir

on
-s

ta
in

ed
 q

ua
rt

z-
ca

lc
ite

-b
ar

ite
 

ga
ng

ue
 i

n 
w

hi
ch

 t
he

 m
et

al
lic

-m
in

er
al

s 
ga

le
na

, 
zi

nc
 b

le
nd

e, 
py

ri
te

, 
an

d 
ch

i)-l
co

py
ri

te
 o

cc
ur

 p
l'i

nc
ip

al
ly

 i
n 

po
ck

et
s 

an
d 

ba
nd

s. 
So

m
e 

of
 

th
e 

or
e 

sh
ip

pe
d 

to
 E

l 
P

as
o 

in
 e

ar
ly

 d
ay

s 
is

 s
ai

d 
to

 h
av

e 
av

er
ag

ed
 

10
0 

ou
nc

es
 i

n 
si

lv
er

 a
nd

 a
 l

itt
le

 g
ol

d 
to

 t
he

 t
on

, t
he

 g
ol

d 
co

nt
en

t 
be

in
g 

hi
gh

er
 in

 p
or

tio
ns

 o
f 

th
e 

ve
in

 in
 w

hi
ch

 t
he

 c
al

ci
te

-b
ar

ite
 p

ar
t 

of
 th

e 
ga

ng
ue

 p
re

do
m

in
at

ed
 o

ve
r 

th
e 

qu
ar

tz
. 

R
O

Y
AL

 
K

O
UNT

AIN
 K

INE
. 

T
he

 R
oy

al
 M

ou
nt

ai
n 

m
in

e 
lie

s 
ab

ou
t ,2

 m
ile

s 
so

ut
hw

es
t o

f 
G

re
at

er


vi
lle

, o
n 

a 
sm

al
l g

ul
ch

 o
ne

-e
ig

ht
h 

of
 a

 m
ile

 n
or

th
 o

f 
F

is
h 

Ca
ny

on
, a

t 
an

 e
le

va
tio

n 
of

 5
,6

55
 f

ee
t. 

It
 is

 o
pe

ne
d 

by
 a

 7
5-

fo
ot

 c
ro

ss
cu

t t
un

ne
l, 

tw
o 

80
-f

oo
t 

sh
af

ts
, 

an
d 

dr
if

ts
. ,

 T
he

 o
re

 b
od

y 
is

 a
 2

-f
oo

t 
qu

ar
t�


ba

ri
te

 v
ein

, d
ip

pi
ng

 3
0°

 S
W

., 
in

 g
ra

ni
te

. 
T

he
 c

ro
p p

in
gs

 a
re

 s
ta

in
ed

 
w

ith
 i

ro
n

' a
nd

 i
n 

pl
ac

es
 w

ith
 c

op
pe

r 
ca

rb
on

at
es

, w
hi

ch
 a

re
 s

ai
d 

to
 

ca
rr

y 
so

m
e s

ilv
er

. 
T

he
 o

re
 c

on
ta

in
s p

ri
nc

ip
al

ly
 a

rg
en

tif
er

ou
s 

ga
le

na
, 

w
hi

ch
 b

eg
in

s t
o 

be
 m

ix
ed

 w
ith

 th
e 

ox
id

iz
ed

 le
ad

-c
ar

bo
na

te
 o

re
 w

ith
in

 
a 

fe
w

 f
ee

t o
f 

th
e s

ur
fa

ce
. 

A
 li

tt
le

 s
ph

al
er

ite
 is

 a
ls

o 
pr

es
en

t. 

S
T

. 
L

O
U

I
S

 K
I

NE
. 

T
he

 S
t. 

L
ou

is
 m

in
e 

is
 a

bo
ut

 th
re

e-
fo

ur
th

s 
of

 a
 m

ile
 w

es
t 

of
 G

re
at

· 
er

vi
lle

, a
t 

th
e 

so
ut

he
as

t 
ba

se
 o

f 
G

ra
ni

te
 M

ou
nt

ai
n,

 o
n 

th
e 

ea
st

 s
id

e 
of

 S
t. 

L
ou

is 
G

ul
ch

, n
ea

r 
its

 j
un

ct
io

n 
w

ith
 H

ug
he

s 
G

ul
ch

, a
t 

an
 e

le
-



� I � 

15
6 .

 
SA

N
T

A
 

R
IT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
 

M
O

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

va
tio

n 
of

 5
,4

95
 f

ee
t. 

It
 w

as
 lo

ca
te

d 
in

 1
87

4 
an

d 
w

as
 d

ev
el

op
ed

 in
 

18
86

 b
y 

a 
75

-f
oo

t 
sh

af
t 

an
d 

dr
if

ts
. 

A
t 

th
at

 t
im

e 
it

 s
hi

pp
ed

 o
re

 t
o 

th
e 

E
I 

P
as

o 
sm

el
te

r, 
so

m
e 

of
 w

hi
ch

 is
 s

ai
d 

to
 h

av
e 

av
er

ag
ed

 4
0 

pe
r 

ce
nt

 o
f 

le
ad

 a
nd

 7
5 

ou
nc

es
 in

 s
ilv

er
 a

nd
 a

bo
ut

 1
2 

ou
nc

es
 in

 g
ol

d 
to

 th
e 

to
n.

 
It

 is
 o

n 
a 

co
m

po
un

d 
ve

in
 o

r 
lo

de
 a

bo
ut

 8
 f

ee
t w

id
e,

 c
om

po
se

d 
of

 
qu

ar
tz

 v
ei

ns
 a

nd
 n

um
er

ou
s 

sm
al

l 
rh

yo
lit

e 
di

ke
s 

an
d 

co
nt

ai
ne

d 
in

 a
 

no
rt

he
as

t-s
ou

th
w

es
t 

sh
ea

r 
zo

ne
 a

bo
ut

 8
00

 f
ee

t 
w

id
e 

an
d 

3,
00

0 
fe

et
 

lo
ng

, 
in

 a
lte

re
d 

sh
al

es
, 

ho
rn

fe
ls

, 
an

d 
si

lic
ifi

ed
 d

ol
om

it
ic

 l
im

es
to

ne
. 

T
hi

s 
zo

ne
 l

ie
s 

at
 t

he
 s

ou
th

ea
st

 b
as

e 
o f

 G
ra

ni
te

 M
ou

nt
ai

n,
 a

nd
 t

he
 

in
tr

us
io

n 
of

 t
he

 g
ra

ni
te

 p
or

ph
yr

y 
fo

rm
in

g 
th

e 
m

oun
ta

in
 d

ef
or

m
ed

 
an

d 
m

et
am

or
ph

os
ed

 t.
he

 s
ed

im
en

ts
. 

T
he

 v
ei

ns
 in

 th
e 

lo
de

 a
re

 l i
nk

ed
 

an
d 

fo
rm

 a
 s

to
ck

w
or

k.
 

T
he

 lo
de

 d
ip

s 
45

° 
SE

., 
aw

ay
 f

ro
m

 th
e 

m
ou

n
ta

in
, 

ab
ou

t 
pa

ra
lle

l 
w

it
h 

th
e 

in
cl

os
in

g 
ro

ck
s, 

an
d 

it
s 

di
p 

se
em

s 
to

 
fla

tt
en

 i
n 

de
pt

h 
on

 r
ec

ed
in

g 
fr

om
 t

he
 m

on
nt

p.i
n.

 
A

lm
os

t 
th

ro
ug

h
ou

t · 
th

e 
ex

te
nt

 o
f 

th
e 

lo
de

 o
cc

ur
 n

um
er

ou
s 

m
in

er
al

-b
ea

ri
ng

 q
ua

rt
z 

st
ri

ng
er

s 
an

d 
it

 i
s 

as
se

rt
ed

 t
ha

t 
pr

ac
tic

al
ly

 a
ll 

th
e 

lo
de

 m
at

er
ia

l 
is

 
go

od
 m

ill
in

g 
or

e. 
N

ea
r 

th
e 

m
id

dl
e 

of
 th

e 
lo

de
 is

 a
 2

 t
o 

3 
fo

ot
 b

an
d,

 c
om

po
se

d 
al

m
os

t 
en

tir
el

y 
of

 q
ua

rt
z, 

in
 w

hi
ch

 t
he

 m
et

al
lic

 m
in

er
al

s 
ar

e 
m

or
e 

co
nc

en


tr
at

ed
, 

an
d 

w
ith

 a
 l

it
tl

e 
so

rt
in

g 
th

is
 o

re
 b

ec
om

es
 o

f 
fa

ir
 s

m
el

te
r 

gr
ad

e. 
T

he
 m

et
al

lic
 m

in
er

al
s 

ar
e 

ar
ge

nt
if

er
ou

s 
ga

le
na

 a
nd

 s
ph

al
er

ite
, w

ith
 

so
m

e 
py

ri
te

 a
nd

 c
ha

lc
op

yr
ite

. 
T

he
y 

oc
cu

r 
al

so
 i

n 
sm

al
l 

qu
an

tit
ie

s 
at

 t
he

 s
ur

fa
ce

 a
nd

 i
n 

th
e 

ir
on

-s
ta

in
ed

 c
ro

pp
in

gs
, w

he
re

 f
ai

rl
y 

la
rg

e 
nu

gg
et

s 
of

 n
at

iv
e 

go
ld

 a
re

 s
ai

d 
to

 h
av

e 
be

en
 f

ou
nd

. 
O

n 
th

e 
F

ul
to

n 
cl

ai
m

, s
ou

th
 o

f 
St

. L
ou

is
, t

he
 lo

de
 i

s 
ab

ou
t 

20
 f

ee
t 

w
id

e 
an

d 
is

 o
pe

ne
d 

by
 a

 6
0-

fo
ot

 a
nd

 a
 1

00
-f

oo
t s

ha
ft

. 
H

er
e 

it 
sh

ow
s 

co
ns

id
er

ab
le

 s
ur

fa
ce

 m
in

er
al

iz
at

io
n,

 w
hi

ch
� h

ow
ev

er
, i

s 
le

ss
 c

on
ce

n
tr

at
ed

 t
ha

n 
on

 t
he

 S
t. 

L
ou

is
 g

ro
un

d.
 

S
Ul

l!LI
I

T
 

!LI
m

E
. 

T
he

 S
um

m
it 

m
in

e 
is

 j
us

t 
w

es
t 

of
 M

el
en

dr
et

h 
P

as
s, 

on
 t

he
 t

ra
il 

de
sc

en
di

ng
 S

aw
m

ill
 C

an
yo

n,
 a

t 
an

 e
le

va
tio

n 
of

 5
,7

00
 f

ee
t. 

It
 i

s 
op

en
ed

 b
y 

an
 in

cl
in

e 
of

 u
nlrn

ow
n 

de
pt

h 
su

nk
 o

n 
a 

qu
ar

tz
 v

ei
n 

1 
to

 
2 

fe
et

 w
id

e 
th

at
 d

ip
s 

75
° 

W
. 

T
he

 o
re

 a
s 

se
en

 o
n 

th
e 

du
m

p 
co

nt
ai

ns
 

ga
le

na
, 

te
tr

ah
ed

ri
te

· (
gr

ay
 c

op
pe

r )
, 

m
al

ac
hi

te
, 

an
d 

az
ur

ite
 r

at
he

r 
w

id
el

y 
di

ss
em

in
at

ed
 t

hr
ou

gh
 

th
e 

qu
ar

tz
 

ga
ng

ue
. 

T
he

 s
ul

ph
id

es
 

be
gi

n 
at

 t
he

 s
ur

fa
ce

. 
YU

B
A

 !LI
I

N
E

. 

T
he

 Y
ub

a 
m

in
e 

is
 2

 m
ile

s 
w

es
t 

of
 G

re
at

er
vi

lle
, o

n 
th

e 
no

rt
h 

sid
e 

of
 t

he
 u

pp
er

 e
nd

 o
f 

H
ug

he
s 

G
ul

ch
, 

at
 a

n 
el

ev
at

io
n 

of
 5

,85
0 

fe
et

. 
It

 w
as

 l
oc

at
ed

 i
n 

18
74

, 
an

d 
fr

om
 i

t, 
in

 t
he

 e
ig

ht
ie

s, 
w

er
e 

sh
ip

pe
d 

so
m

e 
su

rf
ac

e 
or

es
 t

ha
t 

ar
e 

sa
id

 t
o 

ha
ve

 a
ve

ra
ge

d 
$1

 a
 p

ou
nd

 i
n 

go
ld

 
an

d 
si

lv
er

. 
T

he
 t

ot
al

 p
ro

du
ct

io
n 

is
 s

ev
er

al
 t

ho
us

an
d 

do
lla

rs
. 

G
R

E
A

T
E

R
V

IL
L

E
 

D
IS

T
R

IC
T

. 
. 

1 5
7  

T
he

 p
ro

pe
rt

y 
co

nt
ai

ns
 t

hr
ee

 .q
ua

rt
z 

ve
in

s, 
di

pp
in

g 
ab

ou
t 

55
° 

S.
, 

in
 c

oa
rs

e 
sh

ea
re

d 
gr

an
ite

. 
T

he
 s

ou
th

 v
ei

n 
is

 a
bo

ut
 3

 f
ee

t 
w

id
e, 

th
e 

m
id

dl
e 

on
e 

ab
ou

t 
2!

 f
ee

t, 
an

d 
th

e 
no

rt
h 

on
e 

of
 le

ss
 w

id
th

. 
In

 t
he

 
lo

ng
itu

de
 o

f t
he

 m
in

e t
he

 v
ei

ns
 a

re
 a

bo
ut

 p
ar

al
le

l a
nd

 1
00

 f
ee

t 
ap

ar
t, 

bu
t 

at
 7

00
 f

ee
t 

to
 t

he
 e

as
t 

th
ey

 u
ni

te
 i

nt
o 

on
e 

le
dg

e. 
T

he
 m

in
e 

is
 

on
 t

he
 s

ou
th

er
n 

or
 m

ai
n 

ve
in

, n
o 

w
or

k 
ot

he
r 

th
an

 s
tr

ip
pi

ng
 h

av
in

g 
be

en
 d

on
e 

on
 t

he
 o

th
er

 t
w

o.
 

It
 is

 o
pe

ne
d 

m
ai

nl
y 

by
 f

ou
r 

in
cl

in
ed

 
sh

af
ts

 s
un

k 
on

 th
e 

ve
in

, t
he

 d
ee

pe
st

 o
f 

w
hi

ch
 is

 s
ai

d 
to

 b
e 

ab
ou

t 
10

0 
fe

et
. 

W
at

er
 s

ta
nd

s 
w

ith
in

 1
5 

fe
et

 o
f 

th
e 

su
rf

ac
e. 

T
he

 v
ei

n 
is

 c
om


po

se
d 

of
 w

hi
te

 "
bu

ll
" 

qu
ar

tz
, 

w
ith

 a
 l

it
tl

e 
ba

ri
te

 a
nd

 c
al

ci
te

 i
n 

pl
ac

es
. 

It
 is

 b
an

de
d 

an
d 

sh
ow

s 
co

m
b 

st
ru

ct
ur

e, 
bu

t 
th

es
e 

fe
at

ur
es

 
ar

e 
lo

ca
lly

 d
es

tr
oy

ed
 b

y 
po

st
ve

in
 m

ov
em

en
t. 

T
he

 c
ro

pp
in

gs
 c

on
si

st
 p

ri
nc

ip
al

ly
 o

f 
w

hi
te

 q
ua

rt
z 

sp
ar

in
gl

y 
sp

ot


te
d 

w
it

h 
co

pp
er

 c
ar

bo
na

te
s 

an
d 

bu
nc

he
s 

of
 b

la
ck

-c
oa

te
d 

ga
le

na
. 

T
he

 r
ic

h 
ox

id
iz

ed
 o

re
s 

ga
ve

 o
ut

 a
t 

a 
de

pt
h 

of
 a

bo
ut

 2
0 

fe
et

, 
bu

t 
be

tw
ee

n 
th

at
 l

im
it

 a
nd

 t
he

 5
0-

fo
ot

 le
ve

l 
th

e 
or

e, 
th

ou
gh

 s
po

tt
ed

, i
s 

sa
id

 t
o 

ha
ve

 a
ve

ra
ge

d 
ab

ou
t 

$1
0 

in
 g

ol
d 

an
d 

si
lv

er
 t

o 
th

e 
to

n,
 t

he
 

go
ld

 a
nd

 s
ilv

er
 b

ei
ng

 c
on

ta
in

ed
 in

 g
al

en
a 

an
d 

ch
al

co
py

ri
te

 a
nd

 a
 

fe
w

 s
m

al
l m

as
se

s 
of

 a
rg

en
tit

e. 

W
I

S
C

O
N

S
IN

 
!LI

mE
. 

T
he

 W
is

co
ns

in
 m

in
e 

is 
It

 m
ile

s 
no

rt
hw

es
t 

of
 G

re
at

er
vi

lle
, · o

n 
an

 
ir

on
-s

ta
in

ed
 q

ua
rt

z 
ve

in
 1

 f
oo

t w
id

e,
 i

n 
gr

an
ite

 n
ea

r 
ov

er
ly

in
g 

si
li

ce
ou

s 
sh

al
e 

an
d 

do
lo

m
iti

c 
be

ds
 o

n 
th

e 
ea

st
. 

T
he

' v
ei

n 
di

ps
 4

5°
 S

W
. 

It
 is

 o
pe

ne
d 

by
 a

 n
um

be
r 

of
 s

ha
llo

w
 s

ha
ft

s 
an

d 
co

nt
ai

ns
, f

ro
m

 t
he

 
su

rf
ac

e 
do

w
n,

 p
yr

ite
 a

nd
 g

al
en

a,
 w

hi
ch

 a
t 

a 
de

pt
h 

of
 a

bo
ut

 3
0 

fe
et

 
be

co
m

e 
pl

en
tif

ul
 a

nd
 c

ar
ry

 w
or

ka
bl

e 
qu

an
tit

ie
s 

of
 s

ilv
er

 a
nd

 a
 l

itt
le

 
go

ld
. 

So
m

e 
of

 t
he

 s
ur

fa
ce

 o
re

 is
 s

ai
d 

to
 h

av
e 

ru
n 

$5
 t

o 
th

e 
to

n 
in

 
go

ld
 a

nd
 s

ilv
er

. 

O
T

HE
R

 P
R

O
S

P
E

C
T

S
. 

In
 t

he
 a

lte
re

d 
co

nt
ac

t 
zo

ne
 o

f 
si

lic
ifi

ed
, 

sh
ea

re
d,

 a
nd

 c
ru

m
pl

ed
 

se
di

m
en

ta
ry

 r
oc

k 
in

tr
ud

ed
 b

y 
th

e 
gr

an
ite

 p
or

ph
yr

y 
of

 G
ra

ni
te

 M
ou

n
ta

in
, o

n 
th

e 
so

ut
h 

si
de

 o
f 

H
ug

he
s 

G
ul

ch
 a

nd
 a

sc
en

di
ng

 t
he

 r
id

ge
 t

o 
th

e 
so

ut
h 

be
tw

ee
n 

St
. L

ou
is

 a
nd

 N
ig

ge
r 

gu
lc

he
s, 

al
on

g 
th

e 
gr

an
ite

 
po

rp
hy

ry
 c

on
ta

ct
, t

he
re

 a
re

 n
um

er
ou

s 
op

en
in

gs
, n

ea
rl

y 
al

l 
of

 w
hi

ch
 

sh
ow

 c
op

pe
r 

an
d 

ir
on

 s
ul

ph
id

es
. 

T
he

 r
oc

ks
 a

re
 tr

av
er

se
d 

by
 q

ua
rt

z 
an

d 
ca

lc
ite

 s
ea

m
s, 

so
m

e 
of

 w
hi

ch
 e

xt
en

d 
ac

ro
ss

 t
he

 c
on

ta
ct

 i
nt

o 
th

e 
gr

an
ite

 p
or

ph
yr

y.
 

A
 m

ile
 s

ou
th

 o
f 

G
re

at
er

vi
lle

, i
n 

th
e 

fla
t 

di
ss

ec
te

d 
ar

ea
 a

t 
th

e 
he

ad
 

of
 H

ar
sh

aw
 G

ul
ch

, o
n 

a 
st

ee
p 

so
ut

he
as

tw
ar

d-
di

pp
in

g 
fa

ul
t-b

re
cc

ia.
 

co
nt

ac
t 

of
 g

ra
ni

te
 p

or
ph

yr
y 

in
tr

ud
ed

 i
nt

o 
th

e 
re

d 
si

lic
ifi

ed
 s

ha
le

, 
nu

m
er

ou
s 

op
en

in
gs

 s
ho

w
 d

iss
em

in
at

ed
 p

yr
ite

 w
hi

ch
 i

s 
lo

ca
lly

 r
e

ph
1c

ed
 b

y 
ps

eu
do

m
or

ph
ic

 h
em

at
ite

. 
H

er
e 

ve
ry

 r
ic

h 
po

ck
et

s 
of

 g
ol

d 



();)
 

I ,
. 

6'
 

15
8. 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

lir
e 

sa
id

 t
o 

h
av

e 
be

en
 f

ou
nd

 a
t 

th
e 

su
rf

ac
e,

 b
ut

 t
he

 m
et

al
 c

on
te

nt
 d

oe
s 

n
ot

 s
ee

m
 t

o 
pe

rs
is

t 
in 

de
pt

h.
 

. 

A
bo

ut
 a 

m
il

e 
a 

li
tt

le
 s

ou
th

 o
f 

w
es

t 
fr

om
 t

he
 D

ee
ri

ng
 c

am
p

, 
in

 B
ox

 
C

an
y

on
, a

t 
an

 e
le

va
ti

on
 o

f 
4,

80
0 

fe
et

 o
cc

ur
s 

a 
qu

ar
tz

 v
ei

n
 1

 f
oo

t 
w

id
e 

w
h

ic
h

 d
ip

s 
to

 t
he

 s
ou

tl:>
. b

et
w

ee
n 

g
ra

ni
te

 a
nd

 a
 4

-f
oo

t 
rh

y
ol

it
e 

di
ke

. 
T

h
e 

ve
in

 i
s 

op
en

ed
 b

y 
a 

12
-f

oo
t 

sh
af

t.
 

T
he

 q
ua

rt
z 

sh
ow

s 
co

m
b 

st
ru

c
tu

re
, 

is
 h

on
ey

co
m

be
d,

 p
it

te
d

, a
nd

 s
ta

in
ed

 w
it

h 
li

m
on

it
e,

 a
nd

 c
on

ta
in

s 
so

m
e 

g
al

en
a 

an
d 

a 
li

tt
le

 p
y

ri
te

. 
S

om
e 

of
 th

e 
or

e 
w

h
en

 r
ed

uc
ed

 i
n

 a
n 

ol
d 

ar
ra

st
re

 2
00

 f
ee

t 
to

 th
e 

no
rt

hw
es

t 
is

 s
ai

d
 t

o 
h

av
e 

y
ie

ld
ed

 c
on

si
d

er
ab

le
 f

re
e 

g
ol

d.
 

T
he

 d
ee

p 
m

in
es

, 
so

 f
ar

 a
s 

ex
pl

oi
te

d 
in

 t
he

 d
is

tr
ic

t,
 a

re
 m

os
tl

y 
on

 
sm

al
l 

ve
in

s,
 a

nd
 t

he
 m

in
er

al
iz

at
io

n 
do

es
 n

ot
 g

iv
e 

pr
om

is
e 

of
 g

re
at

 
re

tu
rn

s.
 

In
 f

ac
t,

 i
n 

m
os

t 
of

 t
he

 w
or

ki
ng

s 
de

sc
ri

be
d 

th
e 

te
no

r 
of

 t
he

 
or

e 
at

 t
he

 d
ep

th
s·re

ac
he

d 
is

 r
at

he
r 

lo
w

, 
an

d 
th

e 
m

et
al

li
c 

m
in

er
al

s 
ar

e 
w

id
el

y
 sc

at
te

re
d 

th
ro

ug
h 

th
e 

g
an

g
ue

. 

P
L

A
C

E
R

 
D

E
P

O
S

IT
S

. 

L
O

C
A

T
I

O
N

. 

T
he

 G
re

at
er

vi
ll

e 
pl

ac
er

s,
 o

n 
w

hi
ch

 11
 p

re
li

m
in

ar
y

 r
ep

or
t 

ha
s 

ap


p
ea

re
d

,'
 a

re
 c

on
ta

in
ed

 i
n 

11 
ne

ar
ly

 e
qu

il
at

er
al

 t
ri

an
g

ul
ar

 a
re

a 
w

it
h

 
ea

ch
 s

id
e 

ab
ou

t 
4t

 m
il

es
 i

n 
le

ng
th

 a
nd

 i
ts

 b
as

e 
on

 t
he

 s
ou

th
. 

(S
ee

 
P

l. 
II

, i
n

 p
oc

ke
t.

) 
T

h
is

 a
re

a 
in

cl
ud

es
 a

bo
ut

 1
0 

sq
ua

re
 m

il
es

, b
ut

 t
h

e 
de

po
si

ts
 a

ct
ua

ll
y 

co
ve

r 
on

ly
 a

bo
ut

 8
 s

qu
ar

e 
m

il
es

. 
G

re
at

er
vi

ll
e 

is
 

si
tu

at
ed

 a
 l

it
tl

e 
no

rt
h

 o
f 

th
e 

ce
nt

er
 o

f 
th

e 
ar

ea
, 

w
hi

ch
 i

s 
th

e 
la

rg
es

t 
an

d r
ic

he
st

 p
la

ce
r 

ar
ea

 i
n 

so
ut

h�
rn

 A
ri

zo
na

. 

m
S

T
O

R
Y

 AND
 P

R
O

D
U

C
T

I
O

N
. 

p
la

ce
r 

go
ld

 w
as

 fi
rs

t 
di

sc
ov

er
ed

 i
n

 t
he

 d
is

tr
ic

t 
in

 1
87

4 
by

 a.
 p

ro
s

pec
to

r 
na

m
ed

 S
m

it
h

, w
ho

 w
as

 s
oo

n 
jo

in
ed

 b
y 

h
is

 p
ar

tn
er

s 
fr

om
 N

ew
 

M
ex

ic
o.

2 
T

he
 d

is
co

ve
ry

 c
au

se
d 

a 
ru

sh
 t

o 
th

e 
ca

m
p,

 a
nd

 t
he

 G
re

at
er


vi

ll
e 

m
in

in
g

 d
is

tr
ic

t 
w

as
 o

rg
an

iz
ed

 M
ar

ch
 1

7,
 1

87
5,

 b
ut

 w
as

 n
ev

er
 

re
co

rd
ed

 w
it

h 
th

e 
co

un
ty

 o
ffi

ci
al

s.
s 

T
he

 p
la

ce
rs

 w
er

e 
w

or
ke

d 
m

or
e 

or
 

le
ss

 t
ho

ro
ug

hl
y 

fr
om

 1
87

5 
to

 1
87

8 
by

 2
00

 o
r 

m
or

e 
m

en
.· 

In
 1

87
8 

76
 A

m
er

ic
an

s 
w

er
e 

re
g

is
te

re
d 

as
 v

ot
er

s 
an

d
 t

he
 t

ow
n 

h
ad

 a
ls

o 
a 

p
op

ul
at

io
n 

of
 a

bo
ut

 4
00

 M
exi

ca
ns

. 
T

he
 g

ra
ve

ls
 w

er
e 

w
or

ke
d 

in
 t

ho
se

 d
ay

s 
by

 r
oc

ke
r 

an
d 

lo
ng

 t
om

, 
as

 w
at

er
 w

as
' v

er
y 

sc
ar

ce
. 

A
 n

um
be

r 
of

 M
ex

ic
an

s 
m

ad
e 

th
ei

r 
li

vi
ng

 
by

 p
ac

ki
ng

 w
at

er
 i

n
 c

an
v

as
 o

r 
go

at
sk

in
 b

ag
s 

on
 b

ur
ro

s 
fr

om
 G

ar
d

n
er

 C
an

yo
n,

 4
 m

il
es

 t
o 

th
e 

so
ut

h.
 

T
he

 c
ur

re
nt

 p
ri

ce
 o

f 
w

at
er

 w
as

 

1 H
lI

I,
 

J.
 M

.,
 

N
o

te
s 

o
n

 
th

e 
p

la
ce

r 
d

ep
o

si
ts

 
o

f 
G

re
a

te
rv

ll
le

, 
A

rI
z

.
: 

U
. 

S
. 

G
eo

1. 
S

u
rv

ey
 

B
u

ll
. 

4
3

0
, 

p
p

. 
1

1-
2

2
, 

1
9

1
0

. 
o 

R
a

y
m

o
n

d
, 

R
. 

W
.,

 
S

ta
tI

st
ic

s
 o

f 
m

in
e

s 
a

n
d

 
m

In
In

g
 

In
 

th
e 

S
ta

te
s 

a
n

d
 

T
er

ri
to

rI
es

 
w

es
t 

o
f 

th
e 

R
o

ck
y

 M
o

u
n

ta
In

s 
fo

r 
18

7
5

, 
p

p
. 

3
8

9
-

3
9

0
, 

1
8

7
7

. 

a 
O

ra
l 

st
a

te
m

en
t 

o
f 

P
. 

J.
 C

o
y

n
e

. 
, 

H
In

to
n

, 
n.

 J
.,

 H
a

n
d

b
o

o
k

 o
f 

A
ri

zo
n

a
, 

p
. 

2
13

, 
S

a
n

 F
ra

n
ci

sc
o

 a
n

d
 N

e
w

 Y
o

rk
, 

1
8

7
8

. 

P
L

A
C

E
R

 
D

E
P

O
S

IT
S

 
O

F
 

G
R

E
A

T
E

R
V

IL
L

E
 

D
IS

T
R

IC
T

. 
15

9 
ab

ou
t 

3 
ce

.nt
s 

a 
ga

ll
on

. 
N

ot
w

it
hs

ta
nd

in
g

 t
he

 d
iffi

cu
lt

Ie
s 

of
 w

or
k,

 t
he

 
ou

tp
ut

 f
or

 e
ac

h 
m

an
 w

as
 $

10
 o

r 
m

or
e 

a 
da

y,
 

B
y 

18
81

' 
th

e 
ri

ch
er

 
st

re
am

 g
ra

ve
ls

 h
ad

 b
ee

n 
w

or
ke

d 
ov

er
, 

w
ag

es
 w

er
e 

re
du

ce
d,

 a
nd

 t
he

 
w

or
k 

be
ca

m
e 

m
or

e 
di

ffi
cu

lt
, 

an
d 

th
es

e 
co

nd
it

io
ns

 l
ed

 a
 n

um
be

r 
of

 
m

en
 t

o 
le

av
e 

th
e 

ca
m

p
. 

M
an

y
 w

er
e 

al
so

 d
is

co
ur

ag
ed

 b
y

 t
he

 I
nd

ia
ns

, 
w

ho
 u

su
al

ly
 a

tt
ac

ke
d 

sm
al

l 
pa

rt
ie

s 
aw

ay
 f

ro
m

 t
he

 t
ow

n 
an

d 
re

nd
er

ed
 

th
e 

li
fe

 o
f 

th
e 

pr
os

pe
ct

or
 u

ns
af

e 
un

ti
l 

la
te

 i
n 

th
e 

ei
gh

ti
es

, 
A

bo
ut

 
18

86
 t

he
 p

la
ce

rs
 w

er
e 

co
ns

id
er

ed
 w

or
ke

d 
ou

t. 
T

he
 r

ic
h 

g
ra

ve
ls

 u
n

qu
es

ti
on

ab
ly

 h
ad

 b
ee

n 
g

re
at

ly
 d

ep
le

te
d,

 a
nd

 f
ro

m
 1

88
6 

to
 

19
00

 t
he

 c
am

p
 w

as
 p

l'll
ct

ic
al

ly
 d

ea
d.

 
In

 t
he

 l
at

te
r 

ye
ar

, 
ho

w
ev

er
, 

a 
sl

ig
ht

 r
ev

iv
al

 o
f 

ac
ti

vi
ty

 w
as

 b
ro

ug
ht

 a
bo

ut
 b

y 
th

e 
in

st
al

la
ti

on
 o

f 
a 

hy
dr

au
li

c 
p

la
nt

 i
n 

K
en

tu
ck

y
 G

ul
ch

, 
on

 w
hi

ch
 t

he
 S

te
ts

on
 C

o.
 e

x
pe

nd
ed

 a
 l

ar
g

e 
su

m
 o

f 
m

on
ey

, 
bu

t 
af

te
r 

sl
ui

ci
ng

 a
 f

ew
 m

on
th

s 
it

 
sh

ut
 d

ow
n.

 
A

bo
ut

 1
90

2 
co

ns
id

er
ab

le
 g

ro
un

d 
w

as
 o

w
ne

d 
an

d 
op

er
at

ed
 b

y 
th

e 
E

I 
O

ro
 M

in
in

g
 C

o.
' 

In
 1

90
4 

ab
ou

t 
2,

00
0 

ac
re

s 
of

 g
ro

un
d 

oc
cu

pi
ed

 
by

 d
ep

os
it

s 
ha

d 
be

en
 p

at
en

te
d,

 a
nd

 b
y 

19
05

 t
he

 S
an

ta
 R

it
a 

W
at

er
 &

 
M

in
in

g
 C

o.
 h

ad
 b

eg
un

 o
pe

ra
ti

on
s 

w
it

h 
ex

te
ns

iv
e 

eq
ui

pm
en

t,
 i

nc
lu

d
in

g
 8

 o
r 

10
 m

il
es

 o
f 

di
tc

h 
an

d
 p

ip
e 

li
ne

. 
T

hi
s 

co
m

pa
ny

, 
un

de
r 

th
e 

al
ls

pi
ce

s 
of

 G
. 

B
. 

M
cA

ve
ry

, 
of

 S
an

 J
os

e,
 C

al
., 

w
ho

 h
ac

ke
d 

an
d 

di


re
ct

ed
 t

he
 w

or
k

, p
la

nn
ed

 a
nd

 b
eg

an
 o

n 
a 

su
bs

ta
nt

ia
l 

sc
al

e 
th

e 
co

n
st

ru
ct

io
n 

of
 a

 s
ys

te
m

 o
f 

da
m

s 
in

 t
he

 c
an

yo
ns

, 
no

ta
bl

y 
G

ar
dn

er
 a

nd
 

S
ou

th
 c

an
y

on
s,

 a
t 

th
e 

fo
ot

 o
f 

th
e 

hi
g

h 
m

ou
nt

ai
ns

, 
by

 w
hi

ch
 

th
e 

w
at

er
 w

as
 t

o 
be

 i
m

p
ou

nd
ed

 b
y 

hy
dr

au
li

ck
in

g
. 

In
 o

ne
 p

la
ce

 w
at

er
 

w
as

 b
ro

ug
ht

 t
o 

th
e 

g
ro

un
d 

an
d 

op
em

ti
on

s 
w

er
e 

co
nd

ue
te

d 
w

ith
 

pr
of

ita
bl

e 
re

su
lt

s.
 

A
bo

ut
 t

hi
s 

ti
m

e,
 h

ow
ev

er
·, 

th
e 

de
at

h 
of

 t
he

 m
an


ag

er
, M

r.
 S

te
ts

on
, 

an
d 

of
 M

r.
 M

cA
ve

ry
 r

es
ul

te
d 

in
 t

he
 s

us
pe

ns
io

n 
of

 
th

e 
pr

oj
ec

t,
 w

hi
ch

 h
as

 n
ev

er
 b

ee
n 

re
su

m
ed

. 
_ 

In
 K

en
tu

ck
y 

G
ul

ch
 a

t 
it

s 
ju

nc
ti

on
 w

it
h 

B
os

to
n 

G
ul

ch
 t

he
 S

te
ts

on
 

C
o.

 
tr

ie
d 

hy
dr

au
li

c 
op

er
at

io
ns

. 
W

at
er

 w
as

' 
ta

ke
n 

fr
om

 
th

e 
fir

st
 

ca
ny

on
 s

ou
th

 o
f 

G
ar

d
ne

r 
C

an
yo

n 
an

d 
ca

rr
ie

d 
th

ro
ug

h 
an

 8
-m

il
e 

p
ip

e 
li

ne
, 

g
iv

in
g

 a
 h

ea
d

 o
f 

12
5 

fe
et

. 
T

he
 c

om
pa

ny
 s

lu
ic

ed
 1

,0
00

 f
ee

t 
of

 
th

e 
cr

ee
k 

b
ed

 f
or

 a
 w

id
th

 o
f 

30
 f

ee
t. 

T
he

·g
ra

ve
ls

 i
n

 t
he

 o
ve

rb
ur

de
n,

 
ho

w
ev

er
, 

ar
e 

r·�t
he

r 
co

ar
se

, a
nd

 t
he

 r
et

ur
ns

 a
re

 r
ep

or
te

d 
to

 h
av

e 
be

en
 

to
o 

lo
w

 t
o 

w
ar

ra
nt

 
fu

rt
he

r 
w

or
k.

 
T

he
 p

ip
e 

li
ne

 i
s 

st
ill

 
in

 
go

od
 

re
pa

ir
. 

O
ne

 c
om

pa
ny

 i
ns

ta
ll

ed
 a

 1
-t

on
 s

te
am

 s
ho

ve
l, 

Se
re

en
s,

 a
nd

 a
 c

on
ic

al
 

co
nc

en
tr

at
in

g
 t

an
k 

in
 E

m
pi

re
 G

ul
ch

 j
us

t 
be

lo
w

 E
nz

en
be

rg
 C

an
y

on
. 

A
ft

er
 a

n
 a

re
a 

50
 b

y 
10

0 
fe

et
 h

ad
 b

ee
n 

ex
ca

va
te

d 
to

 a
 d

ep
th

 o
f 

20
 f

ee
t 

op
er

at
io

ns
 w

er
e 

su
sp

en
de

d,
 a

s 
th

e 
pa

y 
di

rt
 w

as
 n

ot
 r

ic
h 

en
ou

g
h 

to
 

w
ar

ra
nt

 t
he

 r
em

ov
al

 o
f 

th
e 

16
 f

ee
t 

or
 m

or
e 

of
 o

ve
rb

ur
de

n.
 

T
he

 m
a

ch
in

er
y 

w
as

 l
ef

t 
in

 t
he

 p
it

 a
nd

 i
s 

be
in

g
 b

ur
ie

d 
liy

 s
lu

m
p

in
g

 f
ro

m
 t

he
 

si
de

s.
 

'O
rn

i 
s1

3
te

m
e

o
t 

o
r 

P.
 J

. C
o

y
n

e.
 

, 
lt

cp
o

rt
 o

f 
th

e
 G

o
v

ern
o

r 
o

f 
A

rI
zo

n
a

 
to

r 
1

0
0

�
, 

p
. 

2
2

0
. 



!.X)
 

I ..
.... 

"".J
 

16
0 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
 M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

In
 19

09
 a

 f
ew

 m
en

 w
er

e m
ak

in
g 

a 
m

ea
ge

r 
liv

in
g 

fr
om

 so
m

e 
o'f

 t
he

 
. g

ul
ch

 d
ig

gi
ng

s 
in

 t
he

 c
am

p,
 a

nd
 o

ne
 m

an
 w

as
 o

pe
ra

tin
g 

a 
dr

y
w

as
hi

ng
 m

ac
hi

ne
 o

n 
a 

pa
tc

h 
of

 h
ig

h 
gr

av
el

s 
w

it
h 

m
od

er
at

e 
su

cc
es

s. 
F

ro
m

 2
5 

to
 3

0 
ce

nt
s 

a 
da

y 
at

 t
ha

t 
tim

e 
w

as
 c

on
sid

er
ed

 g
oo

d 
pa

y.
 

R
ec

en
tly

, o
w

in
g 

to
 c

op
io

us
 r

ai
nf

al
l 

in
 t

he
 d

is
tr

ic
t, 

th
er

e 
ha

s 
be

en
 

a 
pa

rt
ia

l r
ev

iv
al

 o
f 

ac
tiv

iti
es

. 
A

 n
um

be
r 

of
 th

e 
pr

op
er

tie
s 

ar
e 

be
in

g
' 

ac
qu

ir
ed

 b
y 

ou
ts

id
e 

in
te

re
st

s 
an

d 
w

or
ke

d,
 a

nd
 o

n 
se

ve
ra

l 
of

 t
he

m
 

th
e 

in
st

al
la

tio
n 

of
 g

ia
nt

s 
or

 d
re

dg
in

g 
m

ac
hi

ne
ry

 f
or

 e
xt

ra
ct

in
g 

th
e 

go
ld

 is
 c

on
te

m
pl

at
ed

. 
A

 n
ew

 g
ro

up
 o

f 
cl

ai
m

s 
ha

s 
be

en
 lo

ca
te

d 
ne

al'
 

th
e 

ca
ve

s 
be

yo
nd

 B
os

to
n 

G
ul

ch
 a

nd
 is

 b
ei

ng
 s

te
ad

ily
 d

ev
el

op
ed

 w
ith

 
a 

sm
al

l 
fo

rc
e 

of
 m

en
. 

D
ee

pe
r 

si
nk

in
g 

on
 s

ev
er

al
 o

f 
th

e 
le

ad
in

g 
pr

op
er

tie
s h

as
 r

ev
ea

le
d 

w
or

ka
bl

e 
de

po
si

ts
 a

t g
re

at
er

 d
ep

th
s 

th
an

 a
ny

 
hi

th
er

to
 kn

ow
n 

in
 th

e 
ca

m
p.

 
Tn

 O
ct

ob
er

, 
19

14
, 

it 
w

as
 r

ep
or

te
d 

th
at

 t
he

 G
re

at
er

vi
lle

 D
re

dg
e 

G
ol

d 
M

in
in

g 
C

o.
 h

ad
 a

cq
ui

re
d 

1,
10

0 
ac

re
s 

of
 t

he
 p

la
ce

r 
la

nd
, w

hi
ch

 
du

ri
ng

 th
e 

la
st

 y
ea

r 
it 

ha
d 

th
or

ou
gh

ly
 p

ro
sp

ec
te

d 
w

ith
 e

nc
ou

ra
gi

ng
 

re
su

lts
 a

nd
 is

 n
ow

 p
la

nn
in

g 
to

 d
re

dg
e. 

'M
uc

h 
of

 t
he

 g
ro

un
d 

is
 s

ai
d 

to
 a

ve
ra

ge
 a

bo
ut

 9
0 

ce
nt

s 
in

 g
ol

d 
to

 t
he

 c
ub

ic
 y

ar
d,

 a
nd

 t
he

 d
re

dg
o 

is
 e

xp
ec

te
d 

to
 h

an
dl

e 
2,0

00
 c

ub
ic

 y
ar

ds
 o

f 
th

e 
gr

av
el

 a
 d

ay
. 

W
at

er
 

fo
r 

flo
at

in
g 

th
e d

re
dg

e 
an

d 
w

as
hi

ng
 th

e g
ra

ve
l i

s 
to

 b
e 

su
pp

lie
d 

fr
om

 
se

ve
ra

l w
el

ls
 n

ow
 b

ei
ng

 s
un

k 
on

 th
e 

pr
op

er
ty

 to
 d

ep
th

s 
of

 2
00

 t
o 

30
0 

fe
et

. 
B

y 
re

pe
at

ed
 u

se
 o

f 
th

e 
w

at
er

 t
he

 s
up

pl
y 

is
 e

xp
ec

te
d 

to
 b

e 
ad

eq
ua

te
. 

In
 1

88
31

 t
he

 y
ea

rl
y 

pr
od

uc
tio

n 
si

nc
e 

th
e 

di
sc

ov
er

y 
of

 t
he

 c
am

p 
w

as
 e

st
im

at
ed

 t
o 

ha
ve

 b
ce

n 
ab

ou
t 

$1
2,

00
0,

 a
nd

 f
or

 1
88

42
 t

he
 t

ot
al

 
pr

od
uc

tio
n 

w
as

 $
18

,0
00

. 
M

r. 
P

. J
. C

oy
ne

 e
st

im
at

es
 th

e 
to

ta
l p

ro
du

c
tio

n 
of

 a
 f

ew
 o

f 
th

e 
gu

lc
he

s 
as

 f
ol

lo
w

s:
 L

ou
is

ia
na

, $
40

,0
00

; G
ra

ha
m

, 
$1

00
,0

00
; a

nd
 S

uc
ke

r, 
$5

00
,0

00
. 

H
e 

fu
rt

he
r s

ta
te

s 
th

at
 th

e 
to

ta
l p

ro


du
ct

io
n 

of
 t

he
 c

am
p 

to
 d

at
e 

pr
ob

ab
ly

 a
m

ou
nt

s 
to

 $
7,

00
0,

00
0.

 
T

hi
s 

es
tim

at
e, 

th
ou

gh
 m

uc
h 

hi
gh

er
 t

ha
n 

B
ur

ch
ar

d'
s, 

w
as

 c
or

ro
bo

ra
te

d 
by

 
se

ve
ra

l 
ol

d-
tim

e 
m

in
er

s, 
w

ho
 h

av
e 

be
en

 i
n 

a 
po

si
tio

n 
to

 w
at

ch
 t

he
 

pr
od

uc
tio

n 
of

 t
he

 d
is

tr
ic

t. 
It

 is
 p

os
si

bl
e 

th
at

 t
he

 l
ar

ge
 f

ig
ur

e 
m

ay
 

in
cl

ud
e 

th
e 

pr
od

uc
tio

n 
of

 t
he

 d
ee

p 
m

in
es

 a
s 

w
el

l 
as

 t
ha

t 
of

 t
he

 
pl

ac
er

s. 
A

cc
or

di
ng

 t
o 

in
fo

rm
at

io
n 

ga
th

er
ed

 b
y 

th
e 

U
ni

te
d 

St
at

es
 

G
eo

lo
gi

ca
l 

Su
rv

ey
, 

th
e 

pl
ac

er
-g

ol
d 

pr
od

uc
tio

n 
of

 t
he

 G
re

at
er

vi
lle

 
di

st
ri

ct
 f

or
 th

e 
pe

ri
od

 f
ro

m
 1

90
2 

to
 1

90
8,

 in
cl

us
iv

e,
 is

 e
st

im
at

ed
 to

 b
e 

$2
9,

50
0,

 o
r 

an
 a

ve
ra

ge
 o

f 
$4

,2
18

 a
 y

ea
r. 

T
he

 p
ro

du
ct

io
n 

in
 1

90
2 

w
as

 
re

la
tiv

el
y 

hi
gh

, a
nd

 it
 a

cc
or

di
ng

ly
 r

ai
se

d 
th

e 
an

nu
al

 a
ve

ra
ge

, w
hi

ch
 

is
 u

su
al

ly
 a

bo
ut

 $3
,0

00
. 

F
ro

m
 1

90
9 

to
 1

91
2,

 in
cl

us
iv

e,
 th

e 
pr

od
uc

tio
n 

w
as

 a
pp

ro
xi

m
at

el
y 

$2
,5

00
 a

 y
ea

r, 
w

ith
 a

 m
ax

im
um

 o
f 

$3
,5

57
 in

 1!
H2

. 

1 R
a

y
m

o
n

d
, 

R
. 

W
oo

 S
ta

ti
st

ic
s 

o
r 

m
in

e
s

 a
n

d
 m

in
in

g
 I

II
 th

e S
tl

lt
es

 
a

n
d

 
T

er
rl

to
rl

"
" 

w
e

st
 

o
r 

th
e

 R
o

ck
y

 
M

o
u

n
ta

in
s,

 
1

8
7

(1
, 

p
. 

3
-1

2
. 

• B
u

rc
h

a
rd

, 
II

. 
C.

, P
ro

d
u

c
ti

o
n

 
o

r 
the

 pr
ec

io
u

s 
me

tnl
s I

n
 t

h
e

 
Un

ite
d 

�tn
tes

, 1
88

4,
 p

. 
4

6
. 

P
L

A
C

E
R

 
D

E
P

O
S

IT
S

 
O

F
 

G
R

E
A

T
E

R
V

IL
L

E
 

D
IS

T
ll

IC
T

. 
16

1 
T

O
P

O
G

R
A

P
HY

 . 

T
he

 p
la

ce
r 

ar
ea

 l
ie

s 
at

 t
he

 �
as

t b
as

e 
of

 t
he

 S
an

ta
 R

it
a 

M
ou

nt
ai

ns
, 

it
s w

es
te

rn
 p

ar
t o

ve
rl

ap
pi

ng
 th

ei
r 

lo
w

er
 s

lo
pe

. 
T

he
 a

re
a,

 a
s

a 
w

ho
le

, 
sl

op
es

 t
o 

th
e 

ea
st

, t
he

 w
es

te
m

 o
r 

m
Oll

nt
ai

no
us

 p
Ol·

tio
n 

m
or

e 
st

ee
pl

y 
so

 t
ha

n 
th

e 
ea

st
er

n 
or

 b
aj

ad
a 

po
rt

io
n.

 
T

he
 e

nt
ir

e 
ar

ea
 e

xc
ep

t 
tw

o 
pr

om
in

en
t 

kn
ob

s 
ne

ar
 i

ts
 c

en
te

r 
is

 d
ee

pl
y 

di
ss

ec
te

d 
by

 s
te

ep
-si

de
d 

ar
r o

yo
s, 

w
as

he
s, 

an
d 

gu
lc

he
s 

to
 m

ax
im

um
 d

ep
th

s 
of

 n
ea

rl
y 

10
0 

fe
et

, 
w

hi
ch

 h
av

e 
pr

od
uc

ed
 a

 r
ou

gh
 t

op
og

ra
ph

y 
an

d 
co

nv
er

te
d 

th
e 

ar
ea

, a
s 

a 
w

ho
le

, i
nt

o 
on

e 
of

 s
lo

pe
s, 

so
 th

at
 t

ra
ve

l i
s 

di
ffi

cu
lt 

ex
ce

pt
 a

lo
ng

 t
he

 
dr

ai
na

ge
 c

ou
rs

es
. 

T
he

re
 i

s 
bu

t 
lit

tle
 s

ur
fa

ce
 w

at
et

· 
ex

ce
pt

 d
ur

in
g 

th
e 

ra
in

y 
se

as
on

 i
n 

th
e 

la
rg

er
 g

ul
ch

es
, 

so
 t

ha
t 

sl
ui

ci
ng

 a
t 

be
st

 i
s 

re
st

ri
ct

ed
 t

o 
th

re
e 

or
 f

ou
r 

m
on

th
s 

in
 t

he
 y

ea
r. 

In
 a

 f
ew

 g
ulc

he
s 

sh
al

lo
w

 w
el

ls
 s

up
pl

y 
w

at
er

 f
or

 lo
ca

l n
ee

ds
 b

ut
 n

ot
 e

no
ug

h 
fo

r 
ro

ck
er

 
w

as
hi

ng
. 

T
he

 n
ea

re
st

 p
er

m
an

en
t 

st
re

am
 i

s 
in

 t
he

 
fir

st
 c

an
yo

n 
so

ut
h 

of
 G

ar
dn

er
 C

an
yo

n,
 a

nd
 is

 f
ed

 b
y 

sp
ri

ng
s 

at
 t

he
 b

as
e 

of
 O

ld
 

B
al

dy
 in

 t
he

 h
ig

he
r 

pa
rt

 o
f 

th
e 

ra
ng

e. 
C

H
A

R
A

C
T

E
R

 
A

N
D

 
D

I
S

T
R

I
B

U
T

I
O

N
 

O
F

 
G

R
A

V
E

L
. 

T
he

 d
ep

os
its

 c
on

si
st

 o
f 

go
ld

-b
ea

ri
ng

 p
la

ce
rs

. 
T

he
y 

ar
e 

ir
re

g
ula

rl
y 

di
st

ri
bu

te
d,

 c
hi

efl
y 

in
 t

he
 b

ot
to

m
s 

of
 t

he
 p

t'e
se

nt
 s

tr
ea

m
 c

ou
rs

es
 a

nd
 

gu
lc

he
s, 

w
he

re
 t

he
 p

ri
nc

ip
al

 d
ig

gi
ng

s 
oc

cu
r 

in
 s

ha
llo

w
 g

ro
un

d,
 a

nd
 

al
so

 u
po

n 
th

e 
be

nc
he

s, 
sl

op
es

, 
an

d 
to

ps
 o

f 
th

e 
rid

ge
s, 

w
he

re
 s

om
e 

of
 t

he
m

 s
ee

m
 t

o 
re

pr
es

en
t 

de
po

sit
s 

in
 o

ld
 s

tr
ea

m
 c

ha
nn

el
s, 

ex
am

pl
es

 
of

 w
hi

ch
 o

cc
ur

 j
us

t 
so

ut
h 

of
 G

re
at

er
vi

lle
 3

0 
fe

et
 a

bo
ve

 t
he

 v
al

le
y,

 
Oi

l 
th

e 
cr

es
t 

of
 t

ho
 r

iu
ge

 t
o 

th
o 

sO
llt

hc
as

t, 
I1IH

I o
n 

th
o 

no
rt

h 
sid

o 
of

 
H

ug
he

s 
G

ul
ch

 b
el

ow
 t

he
 m

ou
th

 o
f 

N
ig

ge
r 

G
ul

ch
 1

5 
fe

et
 a

bo
ve

 t
he

 
bo

tt
om

. 
T

he
y 

co
ns

is
t 

ch
ie

fly
 o

f 
a 

2-
fo

ot
 b

ed
 o

f 
an

g
ula

r 
gr

av
el

 w
hi

ch
 

re
st

s 
un

co
nf

or
m

ab
ly

 u
po

n 
th

e 
be

dr
oc

k 
of

 a
ll 

th
e 

di
ffe

re
nt

 o
ld

er
 

fo
rm

at
io

ns
 c

on
ta

in
ed

 i
n 

th
e 

ar
ea

, 
in

cl
ud

in
g 

th
e 

ea
rl

y 
Q

ua
te

rn
ar

y 
"

ce
m

en
t 

ro
ck

."
 

T
he

y 
ar

e 
co

ve
re

d 
by

 1
 f

oo
t 

to
 2

0 
fe

et
 o

r 
m

or
e 

of
 

ov
er

bu
rd

en
 c

om
po

se
d 

of
 l

at
er

 Q
ua

te
rn

ar
y 

an
d 

R
ec

en
t 

gr
av

el
s 

an
d 

w
as

h .
. In

 p
la

ce
s, 

as
 i

n 
K

en
tu

ck
y,

 O
ph

ir
, 

an
d 

E
m

pi
re

 g
ul

ch
es

, 
th

e 
up

tu
rn

ed
, 

ir
re

gu
la

rl
y 

er
od

ed
 e

dg
es

 o
f 

th
e 

un
de

rl
yi

ng
 s

ed
im

en
ta

ry
 

be
ds

 fo
rm

 n
at

ur
al

 r
ifi

le
s, 

be
hi

nd
 w

hi
ch

 th
e g

ol
d 

ha
s b

ee
n 

co
nc

en
tr

at
ed

. 
T

he
 g

ra
ve

ls
 o

f 
th

e 
go

ld
-b

ea
ri

ng
 b

ed
 a

re
 g

en
em

lly
 s

m
al

l, 
th

e 
pe

b
bl

es
, a

s 
a 

ru
le

, b
ei

ng
 le

ss
 th

an
 a

n 
in

ch
 in

 s
iz

e, 
th

ou
gh

 in
 m

an
y 

pl
ac

es
 

co
bb

le
s 

4 
to

 8
 i

nc
he

s 
in

 d
ia

m
et

er
 o

cc
ur

. 
In

 a
 f

ew
 p

la
ce

s 
th

e 
gm

ve
ls

 
ar

e 
cr

ud
el

y 
st

ra
tifi

ed
 a

nd
 s

lig
ht

ly
 ce

m
en

te
d,

 g
en

er
al

ly
 b

y 
lim

e. 
T

he
y 

ar
e 

sh
ar

pl
y 

an
gu

la
r 

an
d 

bu
t 

sl
ig

ht
ly

 w
at

er
w

or
n.

 
T

he
 s

an
d 

co
ns

ist
s 

ch
ie

fly
 o

f 
an

g
ula

r ·
fr

ag
m

en
ts

, a
nd

 m
an

y 
of

 t
he

 p
ar

tic
le

s 
of

 q
ua

rt
z

. 
an

d 
fe

ld
sp

ar
 s

ho
w

 w
el

l-p
re

se
rv

ed
 c

ry
st

al
 f

ac
es

. 
T

he
 c

oa
rs

e 
m

at
el

'ia
l 

co
ns

is
ts

 ch
ie

fly
 o

f 
re

d 
an

d 
ye

llo
w 

sa
nd

st
on

e, 
sh

al
es

 o
f 

va
ri

ou
s 

co
lo

rs
, 

ar
ko

se
, 

a 
lit

tle
 d

en
se

 w
hi

te
 r

hy
ol

ite
, 

an
d 

gr
an

ite
 p

or
ph

yr
y.

 
T

he
 

gr
av

el
s 

re
st

 i
n 

m
os

t 
pl

ac
es

 i
n 

a 
re

d-
br

ow
n 

cl
ay

ey
 m

a�
ri

x 
w

hi
ch

 i
s 

ha
nd

le
d 

w
ith

ou
t 

di
ffi

cu
lty

 b
y 

hy
dr

au
lic

 m
et

ho
ds

, 
4

i
2

5
3

°-
B

u
ll

.
5

8
2

-
1

5-
--

1
1

 



(X
) 

I ())
 

16
2 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

, 

G
O

L
D

. 

T
h

e 
go

ld
, 

w
hi

ch
 i

s 
ra

th
er

 u
ni

fo
rm

ly
 d

is
tr

ib
ut

ed
 t

h
ro

u
g

h
o

u
t 

th
e 

be
d,

 i
s 

m
os

tl
y 

co
ar

se
. 

It
 r

an
ge

s 
fr

om
 f

la
ke

s 
on

e-
te

nt
h 

of
 ·a

n 
in

ch
 i

n 
lo

ng
es

t 
di

am
et

er
, 

w
hi

ch
 w

as
 t

he
 s

iz
e 

o
f 

m
os

t 
of

 t
h

e 
m

at
er

ia
l 

re
co

v
er

ed
 a

t 
th

e 
ti

m
e 

of
 t

he
 v

is
it

 i
n 

1(
)0

!),
 t

o 
nu

gg
et

s 
w

or
th

 a
 d

ol
la

r 
o

r 
m

or
e.

 
T

h
e 

go
ld

 o
f 

th
e 

ea
rl

y 
d

ay
s 

w
as

 a
ll

 c
oa

rs
e,

1 
nu

gg
et

s 
ra

ng
in

g 
fr

om
 $

1 
to

 $
5 

in
 v

al
ue

 b
ei

ng
 c

om
m

on
. 

S
om

e 
nu

gg
et

s 
br

ou
gh

t 
in

to
 

T
uc

so
n 

co
nt

ai
ne

d 
fr

om
 $

35
 

to
 $

50
 

w
or

th
 o

f 
go

ld
, 

an
d 

th
e 

la
rg

es
t 

nu
gg

et
 r

ep
or

te
d 

fr
om

 t
he

 c
am

p 
w

ei
gh

ed
 3

7 
ou

nc
es

 a
nd

 h
ad

 a
 v

al
ue

 
o

f 
ab

ou
t 

$6
30

. 
T

h
e 

go
ld

 a
ve

ra
ge

d 
ab

ou
t 

$1
7 

to
 t

he
 o

un
ce

 f
in

e,
 a

n
d

 
it

 w
as

 n
ot

 d
if

fi
cu

lt
 f

or
 a

 m
an

 t
o 

ta
ke

 o
u

t 
an

 o
un

ce
 a

 d
ay

. 
T

h
e 

go
ld

, 
li

ke
 t

he
 c

on
ta

in
in

g 
gr

av
el

s,
 is

 v
er

y 
an

gu
la

r,
 w

it
h 

m
an

y 
po

in
te

d 
pr

o
je

ct
io

ns
, 

de
no

ti
ng

 t
h

at
 i

t 
is

 o
f 

lo
ca

l 
or

ig
in

 a
nd

 h
as

 n
ot

 t
ra

ve
le

1l
 f

ar
. 

A
 

li
tt

le
 q

ua
rt

z 
ad

he
re

s 
to

 s
om

e 
o

f 
it

 
an

d 
se

em
in

gl
y 

al
so

 
ga

le
na

, 
bo

th
 o

f 
w

hi
ch

 a
re

 r
ep

or
te

d 
to

 h
av

e 
be

en
 c

om
m

on
 i

n 
th

e 
la

rg
e 

nu
gg

et
s.

 
T

h
e 

go
ld

 i
s 

m
os

tl
y 

b
ri

g
h

t,
 b

u
t 

so
m

e 
of

 
it 

is
 

ir
on

-s
ta

il
le

d 
an

d 
co

n
ce

nt
ra

te
s 

fr
om

 p
an

n
in

g
 c

on
ta

in
 c

on
si

de
ra

bl
e 

m
ag

ne
ti

c 
b

la
ck

 s
an

d.
 

P
R

O
D

U
C

T
IV

E
 G

U
L

C
H

E
S

. 

T
h

e 
pr

in
ci

pa
l 

di
st

ri
bu

ti
on

 o
f 

th
e 

de
po

si
ts

 
w

it
h 

re
fe

re
nc

e 
to

 t
he

 
gu

lc
he

s,
 w

hi
ch

 a
re

 s
ho

w
n 

on
 t

he
 m

ap
, 

is
 a

bo
ut

 a
s 

fo
ll

ow
s:

 
T

h
e 

pr
od

uc
ti

ve
 g

ul
ch

es
 w

er
e 

B
os

to
n,

 K
en

tu
ck

y,
 H

ar
sh

aw
, 

S
uc

ke
r,

 
G

ra
ha

m
, 

L
ou

is
ia

na
, 

H
ug

he
s,

 O
p

h
ir

 b
el

ow
 i

ts
 j

un
ct

io
n 

w
it

h 
H

ug
he

s,
 

th
e 

u
p

p
er

 p
ar

ts
 o

f 
L

os
 P

oz
os

 a
nd

 C
ol

or
ad

o,
 C

hi
sp

a 
on

 t
h

e 
ro

ad
 f

ro
m

 
E

nz
en

be
rg

 c
am

p 
to

 
G

re
at

er
vi

ll
e,

 
an

d 
E

m
p

ir
e 

be
lo

w
 

it
s 

ju
nc

ti
on

 
w

it
h 

C
hi

sp
a.

 
B

o
st

o
n

 G
u

lc
h

.-
In

 B
os

to
n 

G
ul

ch
, 

w
hi

ch
 h

ea
ds

 i
n 

th
e 

co
l 

so
ut

h 
an

d 
w

es
t 

o
f 

G
ra

ni
te

 M
ou

nt
ai

n 
an

d 
tr

en
ds

 a
 l

it
tl

e 
so

ut
h 

o
f 

ea
st

, 
go

ld
 w

as
 

fo
u

n
d

 i
n 

pa
yi

ng
 q

ua
nt

it
ie

s 
fr

om
 i

ts
 h

ea
d

 to
 a

 p
o

in
t 

ab
o

u
t 

h
al

f 
a 

m
il

e 
so

ut
h 

of
 i

ts
 j

un
ct

io
n 

w
it

h 
K

en
tu

ck
y 

G
ul

ch
 a

t 
th

e 
K

en
tu

ck
y 

ca
m

p.
 

ln
 t

he
 u

pp
er

 2
 m

il
es

 o
f 

it
s 

co
ur

se
 t

he
 g

ol
d 

w
as

 f
ou

nd
 

in
 a

 c
ha

nn
el

 
5 

fe
et

 w
id

e 
on

 
be

dr
oc

k,
 a

t 
2 

to
 4

 f
ee

t 
be

lo
w

 
th

e 
su

rf
ac

e.
 

B
el

ow
 

H
ar

sh
aw

 G
ul

ch
 t

he
 g

ol
d 

w
as

 s
ti

ll
 c

on
fi

ne
d 

in
 a

 1
0-

fo
ot

 c
ha

nn
el

 i
n 

th
e 

va
ll

ey
 b

ot
to

m
, 

5 
to

 1
0 

fe
et

 b
el

ow
 t

he
 s

ur
fa

ce
. 

B
el

ow
 t

h
e 

m
ou

th
 

o
f 

K
en

tu
ck

y 
G

ul
ch

 t
h

e 
va

ll
ey

 i
s 

w
id

e,
 a

nd
 f

or
 h

al
f 

a ·
m

il
e 

be
lo

w
. 

th
is

 
po

in
t 

th
e 

go
ld

 w
as

 d
is

tr
ib

ut
ed

 o
n 

be
dr

oc
k 

at
 a

 d
ep

th
 o

f 
10

 t
o 

16
 

fe
et

 f
or

 a
 w

id
th

 o
f 

ap
pr

ox
im

at
el

y 
50

 f
ee

t. 
H

a:
ra

ha
w

 
G

u
lc

h
.-

In
 H

ar
sh

aw
 

G
ul

ch
, 

a 
sh

or
t,

 n
ar

ro
w

 t
ri

b
u

ta
ry

 
o

f 
B

os
to

n 
G

ul
ch

 w
it

h 
st

ee
p 

be
dr

oc
k 

si
de

s,
 t

h
e 

pa
y 

st
re

ak
, 

w
hi

ch
 i

n 
pl

ac
es

 w
as

 r
ic

h,
 w

as
 c

on
fi

ne
d 

to
 t

he
 b

ot
to

m
 o

f 
th

e 
gu

lc
h,

 a
bo

ut
 4

 f
ee

t 
w

id
e.

 
K

en
tu

ck
y 

G
u

lc
h

.-
In

 K
en

tu
ck

y 
G

ul
ch

, 
w

hi
ch

 h
ea

ds
 s

ou
th

-s
ou

th


ea
st

 o
f 

G
ra

ni
te

 M
ou

nt
ai

n 
an

d 
jo

in
s 

B
os

to
n 

G
ul

ch
 a

t 
K

en
tu

ck
y 

ca
m

p,
 

'R
a
y

m
o

n
d

, 
R

. 
W

., 
S

ta
ti

st
ic

s 
o

r 
m

ln
eo

 a
n

d
 m

in
in

g
 I

n 
th

e 
S

ta
te

o
 a

n
d

 T
er

ri
to

r!
••

 w
e•

t 
o

f 
tb

e 
R

oc
ky

 M
ou

nt
ai

ns
, 

18
76

, 
p.

 3
42

. 

P
L

A
C

E
R

 
D

E
P

O
S

IT
S

 
O

F
 

G
R

E
A

T
E

R
V

IL
L

E
 

D
IS

T
R

IC
T

. 
16

3 

th
e 

go
ld

 o
cc

ur
s 

th
ro

ug
ho

ut
 i

ts
 l

en
gt

h 
on

 b
ed

ro
ck

 i
n 

a 
ch

an
ne

l 
6 

to
 1

0 
fe

et
 i

n 
w

id
th

. 
A

t 
th

e 
up

pe
r 

en
d 

of
 t

he
 g

ul
ch

 t
he

 p
ay

 s
tr

ea
k 

la
y

 a
t 

th
e 

sm
fa

ce
, 

b
u

t 
th

e 
co

ve
ri

ng
 g

ra
du

al
ly

 t
hi

ck
en

ed
 t

o
 6

 f
ee

t 
at

 t
he

 
m

ou
th

 o
f 

th
e 

gu
lc

h.
 

S
u

ck
er

 
G

u
lc

h
.-

In
 

S
uc

ke
r 

G
ul

ch
, 

w
hi

ch
 

ha
s 

th
re

e 
sm

al
l 

he
ad

s 
so

ut
he

as
t 

of
 G

ra
ni

te
 M

ou
nt

ai
n,

 th
e 

gr
av

el
s 

w
er

e 
pr

od
uc

ti
ve

 t
o 

a 
po

in
t 

a 
li

tt
le

 b
el

ow
 i

ts
 j

tm
ct

io
n 

w
it

h 
O

p
h

ir
 G

ul
ch

. 
F

ro
m

 i
ts

 h
ea

d 
to

 t
he

 
m

ou
th

 o
f 

G
ra

ha
m

 G
ul

ch
 t

he
 p

ay
 c

ha
nn

el
 w

as
 6

 t
o 

!) 
fe

et
 w

id
e 

an
d 

3 
to

 
12

 
fe

et
 b

el
ow

 t
h

e 
su

rf
ac

e.
 

B
et

w
ee

n 
G

ra
ha

m
 

an
d 

L
ou

is
ia

na
 

gu
lc

he
s 

th
e 

p
ay

 c
ha

nn
el

 a
ve

ra
ge

d 
fr

om
 2

0 
to

 5
0 

fe
et

 i
n 

w
id

th
 a

nd
 

th
e 

de
pt

h 
w

as
 f

ro
m

 .
12

 
fe

et
 a

t 
th

e 
fo

rm
er

 t
o

 2
5 

fe
et

 a
t 

th
e 

la
tt

er
 

gu
lc

h.
 

B
el

ow
 t

he
 m

ou
th

 o
f 

L
ou

is
ia

na
 G

ul
ch

 t
he

 g
ol

d 
w

as
 

fo
un

d 
di

l:i
tr

ib
ut

ed
 t

hr
ou

gh
 t

ho
 g

ra
ve

ls
 o

n 
be

1h
·o

cl
r 

fo
r 

a 
b

re
ad

th
 o

f 
10

0 
fe

et
. 

T
he

 o
ve

rb
ur

de
n 

at
 t

he
 l

ow
er

 e
nd

 
w

as
 e

xc
es

si
ve

, 
an

d 
th

er
ef

or
e 

bu
t 

li
tt

le
 w

or
k 

w
as

 d
on

e.
 

G
ra

ha
m

 
G

u
lc

h
.-

In
 

th
e 

lo
w

er
 

en
d 

o
f 

G
ra

ha
m

 
G

ul
ch

, 
a 

sh
or

t 
br

an
ch

 o
f 

S
uc

ke
r 

G
ul

ch
 h

ea
di

ng
 s

ou
th

w
es

t 
o

f 
th

e 
S

t.
 L

ou
is

 m
in

e,
 t

he
 

pa
y 

gr
av

el
 c

ov
er

ed
 

th
e 

en
tir

·e
 b

ot
to

m
, 

ab
ou

t 
10

0 
fe

et
 

in
 

w
id

th
, 

on
 

he
dr

oc
k 

at
 1

2 
fe

et
 b

el
ow

 t
he

 s
ur

fa
ce

. 
A

t 
th

e 
up

pe
r 

en
d 

of
 t

he
 g

ul
ch

 
th

e 
p

ay
 s

tr
ea

k
 w

as
 1

0 
fe

et
 w

id
e 

an
d 

w
as

 c
ov

er
ed

 b
y

 o
nl

y 
6 

in
ch

es
 

o
f 

so
il.

 
S

om
e 

gr
av

el
s 

15
 f

ee
t 

ab
ov

e 
th

e 
bo

tt
om

 o
f 

th
e 

gu
lc

h 
on

 t
he

 
so

ut
h 

si
de

 w
er

e 
al

so
 p

ro
du

ct
iv

e.
 

L
ou

i8
ia

na
 G

u
lc

h
.-

A
t 

th
e 

he
ad

 o
f 

L
ou

is
ia

na
 G

ul
ch

, 
w

hi
ch

 h
ea

ds
 

ab
ou

t 
a 

qu
ar

te
r 

o
f 

n 
m

il
e 

so
ut

h 
o

f 
G

re
at

er
vi

ll
e 

an
d 

jo
in

s 
S

uc
ke

r 
G

ul
ch

 a
 l

it
tl

e 
m

or
e 

th
an

 a
 

m
ile

 
be

lo
w

, 
go

ld
 

w
as

 
fo

un
d 

al
m

os
t 

at
 

th
e 

su
rf

ac
e,

 b
u

t 
ne

ar
 t

he
 m

ou
th

 o
f 

th
e 

gu
lc

h 
it

 la
y

 a
t 

a 
de

pt
h 

of
 1

0 
to

 
12

 f
ee

t. 
T

h
e 

av
er

ag
e 

w
id

th
 o

f 
th

e 
p

ay
 s

tr
ea

k 
w

as
 a

bo
ut

 6
 f

ee
t. 

H
ug

he
s 

G
u

lc
h

.-
In

 H
ug

he
s 

G
ul

ch
, 

w
hi

ch
 

he
ad

s 
2 

m
il

es
 w

es
t 

of
 

G
re

at
er

vi
ll

e,
 j

u
st

 s
ou

th
 

o
f 

th
e 

Y
ub

a 
m

in
e,

 a
nd

 
ex

te
nd

s 
no

rt
h 

o
f 

G
ra

ni
te

 M
ou

nt
ai

n,
 a

 n
ar

ro
w

 c
ha

nn
el

, 
ra

re
ly

 o
ve

r 
6 

fe
et

 w
id

e 
fr

om
 

its
 h

ea
d 

to
 i

ts
 m

ou
th

, 
w

as
 f

ou
nd

 p
ro

du
ct

iv
e 

at
 2

 t
o 

6 
fe

et
 b

el
ow

 t
he

 
su

rf
ac

e.
 

N
ig

ge
r 

an
d 

S
t.

 
L

o
u

is
 g

u
lc

h
ea

.-
N

ig
g

er
 

an
d 

S
t.

 
L

ou
is

 
gu

lc
he

s,
 

sm
al

l 
tr

ib
ut

ar
ie

s 
of

 H
u

g
h

es
 G

ul
ch

, 
th

e 
fi

rs
t 

na
m

ed
 l

yi
ng

 t
o 

th
e 

w
es

t 
an

d 
th

e 
se

co
nd

 t
o 

th
e 

ea
st

 o
f 

G
ra

ni
te

 M
ou

nt
ai

n,
 c

on
ta

in
 s

m
al

l 
go

ld


be
ar

in
g 

gr
av

el
 c

ha
nn

el
s.

 
O

p
h

ir
 G

u
lc

h
.-

O
p

h
ir

 G
ul

ch
, 

w
hi

ch
 h

ea
ds

 n
or

th
ea

st
 o

f 
th

e 
Y

ub
a 

m
in

e,
 c

on
ta

in
s 

no
 

pl
ac

er
 

de
po

si
ts

 a
bo

ve
 i

ts
 j

un
ct

io
n 

w
it

h 
H

ug
he

s 
G

ul
ch

. 
B

el
ow

 G
re

at
er

vi
ll

e,
 h

ow
ev

er
, 

a. 
ch

an
ne

l 
20

0 
fe

et
 

w
id

e 
w

as
 

fo
un

d 
to

 c
on

ta
in

 g
ol

d 
as

 f
ar

 d
ow

n 
as

 t
he

 m
ou

th
 o

f 
S

uc
ke

r 
G

ul
ch

. 
T

h
e 

be
dr

oc
k 

is
 r

at
h

er
 d

ee
p 

he
re

 a
nd

 l
it

tl
e 

w
o•

·k
 h

as
 b

ee
n 

do
ne

. 
Lo

a 
P

oz
os

 G
u

lc
h

.-
L

o
s 

P
oz

os
 G

ul
ch

, 
w

hi
ch

 
he

ad
s 

ab
ou

t 
a 

m
il

e 
no

rt
he

as
t 

of
 G

re
at

er
vi

ll
e,

 c
on

ta
in

s 
w

or
ka

bl
e 

gr
av

el
s 

in
 t

h
e 

u
p

p
er

 
3,

00
0 

fe
et

 o
f 

it
s 

co
ur

se
. 



()J I "
 

\0
 

16
4 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
 

M
O

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

O
ol

or
ad

o 
G

u
lc

h
.-

O
n

 C
ol

or
ad

o 
G

ul
ch

, 
a 

sh
or

t 
br

an
ch

 o
f 

E
m

pi
re

 
G

ul
ch

, h
al

f 
a 

m
ile

 n
or

th
 o

f 
L

os
 P

oz
os

 G
ul

ch
, s

om
e 

go
ld

 w
as

 f
ou

nd
 

at
 s

ha
ll

ow
 d

ep
th

s 
th

m
ug

h 
a 

di
st

an
ce

 o
f 

2,
00

0 
fe

et
 i

n 
th

e 
up

pe
r 

pa
rt

 
of

 it
s 

co
ur

se
, n

ea
rl

y 
to

 it
s 

he
ad

. 
O

h
is

p
a 

G
u

lc
h

.-
In

 t
he

 l
ow

er
 t

hr
ee

-q
ua

rt
er

s 
of

 a
 m

il
e 

of
 C

hi
sp

a 
G

ul
ch

, a
 s

m
al

l b
ra

nc
h 

of
 E

m
pi

re
 G

ul
ch

 h
ea

di
ng

 so
ut

hw
es

t o
f 

E
nz

en


be
rg

 G
ul

ch
, 

a 
5 

to
 1

0 
fo

ot
 p

ay
 s

tr
ea

k 
on

 b
ed

ro
ck

 a
t 

ab
ou

t 
10

 f
ee

t 
be

lo
w

 t
he

 s
ur

fa
ce

 y
ie

ld
ed

 v
er

y 
hi

gh
 r

et
ur

ns
 a

nd
 w

as
 b

ei
ng

 w
or

ke
d 

at
 t

he
 t

im
e 

of
 v

is
it

 in
 1

90
9.

 
In

 t
he

 l
ow

er
 p

or
ti

on
 o

f 
an

 e
as

t 
br

an
ch

 
of

 C
hi

sp
a 

G
ul

ch
 g

ol
d 

w
as

 a
ls

o 
be

in
g 

ob
ta

in
ed

 f
ro

m
 g

ra
ve

ls
 3

 f
ee

t 
be

lo
w

 t
he

 s
ur

fa
ce

. 
A

t 
th

e 
he

ad
 o

f 
th

e 
w

es
te

rn
 f

or
k 

of
 C

hi
sp

a 
G

ul
ch

, 
w

hi
ch

 i
s 

ab
ou

t 
a 

m
ile

 i
n 

le
ng

th
, p

ay
 d

ir
t 

la
y 

at
 t

he
 s

ur
fa

ce
, b

ut
 a

t 
th

e 
m

ou
th

 o
f 

th
e 

fo
rk

 th
e 

go
ld

 w
as

 c
on

ta
in

ed
 in

 a
 5

0-
fo

ot
 c

ha
nn

el
 o

n 
be

dr
oc

k 
w

it
h 

10
 f

ee
t o

f 
ov

er
bu

rd
en

. 
E

m
p

ir
e 

G
u

lc
h

.-
In

 
E

m
pi

re
 G

ul
ch

 p
la

ce
r 

go
ld

 w
as

 f
ou

nd
 o

nl
y 

al
on

g 
a 

m
ile

 a
nd

 a
 h

al
f 

of
 i

ts
 c

ou
rs

e 
be

lo
w

 t
he

 m
ou

th
 o

f 
C

hi
sp

a 
G

ul
ch

. 
T

he
 g

ol
d 

oc
cu

rs
 i

n 
a 

be
d 

2 
fe

et
 t

hi
ck

 r
es

ti
ng

 o
n 

co
ng

lo
m


er

at
e 

be
dr

oc
k 

an
d 

is
 c

ov
er

ed
 b

y 
16

 f
ee

t 
of

 o
ve

rb
ur

de
n.

 
N

ea
r 

th
e 

m
ou

th
 o

f 
C

hi
sp

a 
G

ul
ch

 t
he

 p
ay

 g
ra

ve
ls

 w
er

e 
ab

ou
t 

30
0 

fe
et

 i
n

 
w

id
th

, 
bu

t 
at

 t
he

 l
ow

er
 e

nd
 o

f 
th

e 
pa

y 
be

lt
 t

he
y 

w
er

e 
di

st
ri

bu
te

d 
ov

er
 a

 w
id

th
 o

f 
a 

th
ou

sa
nd

 f
ee

t. 

S
O

U
R

C
E

 
O

F
 T

HE
 

P
LA

O
E

R
 

G
O

LD
. 

B
et

w
ee

n 
th

e 
la

ti
tu

de
 o

f 
G

re
at

er
vi

lle
, 

at
 a

bo
ut

 t
he

 m
id

dl
e 

of
 t

he
 

pl
ac

er
 a

re
a,

 a
nd

 t
he

 c
re

st
 o

f 
th

e 
Sa

nt
a 

R
it

a 
R

an
ge

 o
cc

ur
, 

as
 s

ho
w

n 
in

 t
he

 d
is

cu
ss

io
n 

of
 l

od
e 

de
po

si
ts

, 
nu

m
er

ou
s 

qu
ar

tz
 v

ei
ns

, 
ne

ar
ly

 a
ll

 
of

 w
hi

ch
 a

re
 g

ol
d-

be
ar

in
g 

an
d 

so
m

e 
of

 w
hi

ch
 h

av
e 

pr
od

uc
ed

 s
ur

fa
ce

 
or

es
 r

ic
h 

in
 g

ol
d 

an
d 

si
lv

er
 a

nd
 c

on
ta

in
in

g 
nu

gg
et

s 
of

 n
at

iv
e 

go
ld

. 
T

he
se

 v
ei

ns
 h

av
e 

be
en

 o
pe

ne
d 

at
 t

he
 Y

ub
a,

 Q
ue

be
c,

 a
nd

 S
t. 

L
ou

is
 

m
in

es
 a

nd
 m

an
y 

ot
he

r 
pl

ac
es

 i
n 

th
e 

cr
um

pl
ed

 a
lt

er
ed

 s
ed

im
en

ts
 

ab
ou

t 
th

e 
ba

se
 o

f 
G

ra
ni

te
 M

ou
nt

ai
n,

 w
he

re
 m

an
y 

of
 t

he
 r

ic
he

st
 

gu
lc

he
s 

he
ad

. 
T

hi
s 

m
ou

nt
ai

n 
is

 c
om

po
se

d 
of

 i
nt

ru
si

ve
 g

ra
ni

te
 p

or


ph
yr

y,
 w

hi
ch

 i
s 

m
or

e 
or

 l
ess

 p
yr

it
ic

, 
an

d 
th

e 
co

nt
ai

ne
d 

py
ri

te
 i

s 
th

ou
gh

t 
to

 b
e 

pr
ob

ab
ly

 a
ur

if
er

ou
s,

 j
us

t 
as

 th
e 

py
ri

te
 in

 th
e 

H
el

ve
ti

a 
di

st
ri

ct
 is

 c
up

ri
fe

ro
us

. 
M

or
e 

or
 le

ss
 g

ol
d 

is
 a

ss
oc

ia
te

d 
al

so
 w

it
h 

th
e 

rh
yo

lit
e 

di
ke

s. 
It

 a
cc

or
di

ng
ly

 s
ee

m
s 

pr
ob

ab
le

 t
ha

t 
th

e 
pl

ac
er

s 
m

ay
 h

av
e 

be
en

 
fo

rm
ed

 b
y 

th
e 

co
nc

en
tr

at
io

n 
of

 t
he

 
go

ld
 f

re
ed

 b
y 

lo
ng

-c
on

ti
nu

ed
 

w
ea

th
er

in
g 

an
d 

er
os

io
n 

fr
om

 t
he

 v
as

t 
am

ou
nt

 o
f 

ro
ck

 t
ha

t 
w

as
 r

e
m

ov
ed

 f
ro

m
 t

he
 a

re
a 

ex
te

nd
in

g 
w

es
tw

ar
d 

to
 a

nd
 b

ey
on

d 
th

e 
pr

es
en

t 
cr

es
t 

of
 t

he
 S

an
ta

 R
it

a 
M

ou
nt

ai
ns

. 
T

he
 t

al
us

 a
nd

 w
as

h,
 a

t 
fir

st
 r

el
a

ti
ve

ly
 l

ea
n 

in
 g

ol
d,

 w
er

e 
or

ig
in

al
ly

 s
pr

ea
d 

Ol
lt

 u
po

n 
th

e 
si

de
 o

f 
th

e 
m

ou
nt

ai
n 

in
 a

 v
as

t, 
m

or
e 

01
' l

ess
 c

on
ti

nu
ou

s 
co

ns
tr

uc
ti

on
al

 s
he

et
 s

lo
p

in
g 

ea
st

w
ar

d 
to

w
ar

d 
C

ie
ne

ga
 C

re
ek

. 
A

s 
th

e 
to

p 
or

 s
ur

fa
ce

 g
ra

ve
ls

 
w

er
e 

re
m

ov
ed

 t
he

ir
 g

ol
d 

co
nt

en
t 

w
as

 m
os

tl
y 

le
ft

 b
eh

in
d,

 g
ra

du
al

ly
 

P
L

A
C

E
R

 
D

E
P

O
S

IT
S

 O
F

 
G

R
E

A
T

E
R

V
IL

L
E

 
D

IS
T

R
IC

T
. 

16
5 

en
ri

ch
in

g 
th

e 
po

rt
io

n 
of

 t
he

 s
he

et
 w

hi
ch

 r
em

ai
ne

d.
 

F
in

al
ly

, 
ow

in
g 

to
 c

lim
at

ic
 c

ha
ng

es
 o

r 
up

lif
t 

of
 t

he
 r

an
ge

, t
he

 p
re

se
nt

 d
ra

in
ag

e 
lin

es
 

w
er

e 
la

id
 o

ut
 a

nd
 d

ev
el

op
ed

, w
he

re
up

on
 g

ol
d 

ex
tr

ac
tio

n 
an

d 
co

nc
en


tr

at
io

n 
be

ca
m

e 
m

or
e 

in
te

ns
e 

in
 t

he
 r

ap
id

 d
ow

nc
ut

ti
ng

 o
f 

th
e 

st
re

am
 

co
ur

se
s 

an
d 

th
e 

co
ns

eq
ue

nt
 r

em
ov

al
 o

f 
th

e 
gu

lc
h 

gr
av

el
s,

 a
nd

 t
hi

s 
pr

o c
es

s 
is

 s
til

l 
go

in
g 

on
. 

In
 t

he
 p

ro
ce

ss
 o

f 
co

nc
en

tr
at

io
n,

 w
he

re
 t

he
 

dr
ai

na
ge

 i
s 

no
rm

al
, c

er
ta

in
 le

dg
es

 c
on

tr
ib

ut
e 

m
or

e 
to

 t
he

 g
ul

ch
es

 b
y 

w
hi

ch
 t

he
y 

or
 t

he
ir

 r
es

ul
ta

nt
 g

ra
ve

ls
 a

re
 d

ra
in

ed
 t

ha
n 

to
 o

th
er

s. 
A

no
th

er
 v

ie
w

 t
o 

ac
co

un
t 

fo
r 

th
e 

or
ig

in
 o

f 
th

e 
go

ld
 i

s 
th

at
 i

t 
m

ay
 

ha
ve

 b
ee

n 
de

l'i
ve

d 
fr

om
 v

ei
ns

 i
n 

th
e 

T
er

ti
ar

y 
an

de
si

te
 a

nd
 r

hy
ol

ite
, 

w
hi

ch
 c

on
ta

in
 t

he
 g

ol
d-

pr
od

uc
in

g 
ve

in
s 

at
 t

he
 G

ri
ng

o 
m

in
e,

 i
n 

th
e 

W
ri

gh
ts

on
 d

is
tr

ic
t, 

at
 th

e 
H

el
en

a 
m

in
e,

 i
n 

th
e 

H
el

ve
tia

 d
is

tr
ic

t, 
an

d 
at

 m
an

y 
ot

he
r 

pl
ac

es
. 

T
he

re
 c

an
 b

e 
no

 d
ou

bt
 t

ha
t t

he
se

 r
oc

ks
, w

ho
se

 
re

m
na

nt
s,

 s
ti

ll
 s

ev
er

al
 t

ho
us

an
d 

fe
et

 t
hi

ck
, f

or
m

 t
he

 c
ul

m
in

at
io

n 
of

 
th

e 
Sa

nt
a 

R
it

a 
R

an
ge

 i
n

 O
ld

 B
al

dy
, 4

,0
00

 f
ee

t 
ab

ov
e 

th
e 

pl
ac

el
' a

re
a,

 
an

d 
ex

te
nd

 w
el

l 
in

to
 t

he
 l

at
it

ud
e 

of
 t

he
 p

la
ce

r 
ar

ea
, 

fo
rm

er
ly

.ex


te
nd

ed
 m

uc
h 

fU
l't

he
l' 

no
rt

h 
an

d 
co

ve
re

d 
no

t 
on

ly
 th

e 
ax

is
 o

f 
th

e 
ra

ng
e 

bu
t 

m
os

t 
of

 t
he

 p
ia

ce
r 

ar
ea

. 
O

n 
th

e 
re

m
ov

al
 o

f 
th

es
e 

vo
lc

an
ic

 r
oc

ks
 

by
 w

ea
th

er
in

g 
an

d 
er

os
io

n 
th

ei
r 

go
ld

 b
ec

am
e 

co
nc

en
tr

at
ed

 i
n 

th
e 

gr
av

el
s 

an
d 

g
ulc

he
s 

in
 t

he
 m

an
ne

r 
al

re
ad

y 
de

sc
ri

be
d.

 
If

 t
hi

s 
vi

ew
 is

 c
or

re
ct

 t
he

 v
ol

ca
ni

c 
ro

ck
s 

sh
ou

ld
 b

e 
w

el
l r

ep
re

se
nt

ed
 

in
 th

e 
gr

av
el

s , 
no

t 
so

 m
uc

h 
in

 t
he

 g
ra

ve
ls

 n
ow

 c
on

ta
in

ed
 

in
 

th
e 

pl
ac

er
s,

 w
hi

ch
 a

re
 m

os
tl

y 
la

te
r 

th
an

 th
e 

vo
lc

an
ic

 g
ra

ve
ls

, b
ut

 in
 t

ho
se

 
fa

rt
he

r 
ea

st
 i

n 
th

e 
C

ie
ne

ga
 V

al
le

y.
 

F
U

T
U

R
E

 O
F

 T
H

E
 O

Al
lP

. 

T
he

 r
ic

he
r 

gu
lc

h 
gr

av
el

s 
ha

ve
 b

ee
n 

w
or

ke
d 

ov
er

 t
o 

a 
co

ns
id

er
ab

le
 

ex
te

nt
, b

ut
 t

he
 g

ro
un

d 
th

at
 h

as
 b

ee
n 

w
as

he
d 

st
ill

 c
on

ta
in

s 
so

m
e 

go
ld

, 
as

 s
ho

w
n 

by
 t

he
 p

ro
du

ct
io

n 
of

 M
ex

ic
an

s 
w

ho
 a

re
 w

or
ki

ng
 i

t 
at

 
su

nd
ry

 l
oc

al
it

ie
s.

 
T

he
 g

ra
ve

ls
 in

 t
he

 s
id

es
 o

f 
th

e 
gUl

ch
es

 a
nd

 o
n 

th
e 

ri
dg

es
 a

ls
o 

co
nt

ai
n 

sm
al

l 
qu

an
ti

ti
es

 o
f 

go
ld

, 
an

d 
it 

is
 q

ui
te

 p
os

si
bl

e 
th

at
 s

om
e 

pa
y 

ch
an

ne
ls

 h
av

e 
no

t 
ye

t 
be

en
 d

is
co

ve
re

d.
 

T
he

 g
en

er
al

 
co

ns
en

su
s 

of
 o

pi
ni

on
 o

f 
se

ve
ra

l o
f 

th
e 

be
st

 m
in

in
g 

en
gi

ne
er

s 
w

ho
 h

av
e 

ex
am

in
ed

 t
he

 a
re

a 
is

 t
ha

t 
it 

st
ill

 c
on

ta
in

s 
ab

ou
t 

$5
0,

00
0,

00
0 

w
or

th
 

of
 g

ol
d,

 a
nd

 a
cc

or
di

ng
 t

o 
E

. E
ze

ki
el

,. 
a 

m
in

in
g 

en
gi

ne
er

 o
f 

T
uc

so
n,

 
w

ho
 i

s 
fa

m
ili

ar
 w

it
h 

th
e 

gr
ou

nd
 a

nd
 h

as
 m

ad
e 

a 
ve

ry
 c

om
pl

et
e 

ex


am
in

at
io

n 
of

 i
t 

in
de

pe
nd

en
tl

y 
fo

r 
a 

la
rg

e 
co

m
pa

ny
, t

he
 a

m
ou

nt
 o

f 
go

ld
 p

re
se

nt
 i

s 
m

or
e 

ne
ar

ly
 $

10
0,

00
0,

00
0.

 
B

es
id

es
 t

he
 a

bo
ve

-e
st

i
m

at
ed

 a
m

ou
nt

 o
f 

go
ld

 n
ow

 m
os

tl
y 

in
 s

ig
ht

 in
 t

he
 a

re
a,

 i
t 

is
 in

fe
n

ed
 -

fr
om

 g
eo

lo
gi

c 
re

as
on

in
g 

th
at

 s
im

ila
r 

an
d 

pr
ob

ab
ly

 w
ol

"lm
bl

e 
de

po
si

ts
 

pl
'et

ty
 c

er
ta

in
ly

 O
CC

IlI
' 

in
 t

he
 d

ee
pe

r 
gr

av
el

s 
ea

st
 o

f 
th

e 
pr

es
en

t 
ar

ca
, 

w
hi

ch
 a

re
 o

nl
y 

j l
is

t 
be

gi
nn

in
g 

to
 b

e 
ex

pl
oi

te
d.

 

.1
0

ra
l 

co
m

m
u

n
Ic

a
ti

o
n

. 



tJJ \ N � 

16
6 

SA
NT

A 
RIT

A 
AN

T> 
PA

TA
GO

NI
A 

M
OU

NT
AI

NS
, A

RIZ
ON

A.
 

O
w

in
g

 t
o 

th
e 

sc
ar

ci
ty

 o
f 

w
at

er
 t

h
e 

m
ea

n
s 

of
 w

or
k

in
g

 t
h

e 
g

ra
ve

ls
 

ar
e 

li
m

it
ed

, 
an

d
 as

 d
ry

 w
as

h
in

g
 h

as
 n

ot
 b

ee
n

 a
 s

u
cc

ess
, 

ow
in

g
 t

o 
th

e 
cl

ay
ey

 
ch

ar
ac

te
r 

of
 t

h
e 

m
at

ri
x

, 
roc

k
in

g
 h

as
 b

ee
n

 t
h

e 
ch

ie
f 

m
et

h
od

 
em

p
lo

y
ed

. 
W

h
er

e 
th

e 
ov

er
b

u
rd

en
 e

x
ce

ed
s 

3 
or

 4
 fe

et
 i

n
 t

h
ic

kn
es

s 
sm

al
l 

sh
af

ts
 a

re
 sunk

 to
 b

ed
ro

ck
, 

an
d

 t
h

e 
p

ay
 d

ir
t,

 a
b

ou
t 

2 
fe

et
 i

n
 

th
ic

kn
es

s 
at

 t
h

e 
b

ot
to

m
, 

is 
m

in
ed

 o
ut

, 
in

 s
om

e 
p

la
ce

s 
fo

r 
a 

ra
d

ia
l 

d
is


ta

n
ce

 o
f 

20
 f

ee
t 

fr
om

 t
h

e 
sh

af
t,

 h
oi

st
ed

 b
y

 a
 c

ru
d

e 
w

in
d

la
ss

 to
 th

e 
su

rf
ac

e,
 

an
d

 
st

or
ed

 
in

 h
ea

p
s 

un
ti

l 
a 

su
ffi

ci
en

t 
am

ou
n

t 
fo

r 
a 

fe
w

 
d

ay
s'

 r
oc

ki
n

g
 h

as
 b

ee
n

 a
cc

u
m

u
la

te
d

. 
W

at
er

 is
 th

en
 p

ac
k

ed
 i

n
 a

n
d

 
th

e 
g

ol
d

, 
av

er
ag

in
g

 a
bo

ut
 40

 c
en

ts
 to

 t
h

e 
cu

bi
c 

y
ar

d
 

of
 g

ra
v

el
, 

is
 

ro
ck

ed
 o

ut
, 

th
e 

en
ti

re
 o

p
er

at
io

n
 f

re
qu

en
tl

y
 b

ei
n

g
 d

on
e 

b
y

 o
n

e 
m

an
 . 

.Al
th

ou
g

h
 m

os
t 

of
 t

h
e 

g
ol

d
 p

ro
d

u
ce

d
 w

as
 r

ec
ov

er
ed

 i
n

 t
h

is
 w

ay
, 

it
 

is 
ap

p
ar

en
t 

th
at

, 
th

e 
ri

ch
er

 g
u

lc
h

 g
ra

v
el

s 
b

ei
n

g
 w

or
k

ed
 o

u
t 

an
d

 t
h

e 
re

m
ai

n
d

er
 b

ei
n

g
 o

f 
lo

w
er

 g
ra

d
e,

 t
h

e 
d

ep
os

it
s 

ca
n

 n
ot

 c
o

n
ti

n
u

e 
to

 b
e 

p
ro

fi
ta

b
ly

 w
or

k
ed

 in
 t

h
is

 m
an

n
er

. 
T

h
ey

 c
an

 b
e 

w
or

k
ed

 w
it

h
 p

ro
fi

t 
on

ly
 o

n
 a

 c
on

si
d

er
ab

le
 s

ca
le

 b
y

 d
re

d
g

es
 o

r 
so

m
e 

fo
rm

 o
f 

h
y

d
ra

ul
ic

 
m

ac
h

in
ery

 w
h

ic
h

 m
ay

 b
e 

fo
u

n
d

 b
es

t 
ad

ap
te

d
 to

 th
e 

g
ro

u
n

d
. 



� I N
 

..
... 

�
 

�w
 r-

rC
T.

 
L

O
C

A.
TI

O
X

 
.-I.

X
D

 
G

E
X

E
R

.l.
L

 
FE.

.l.TUR
E

S
. 

T
he

 
H

ar
sh

aw
 

d
is

tr
ic

t 
ad

jo
in

s 
th

e 
W

ri
g

h
ts

on
 

an
d

 
R

ed
ro

ck
 d

is
· 

tr
ic

ts
 o

n
 t

h
e 

so
ut

h
. 

It
 i

s 
ab

ou
t 

5 
m

il
es

 
w

id
e 

an
d

 
ex

te
n

d
s 

fr
om

 
S

on
oi

ta
 C

re
ek

 a
t 

P
at

ag
on

ia.
 9

 m
il

es
 s

ou
th

ea
st

w
ar

d
 t

o 
a 

p
oi

n
t 

3 
m

il
es

 
be

y
on

d
 

H
ars

h
aw

. 
H

ar
sh

aw
 C

re
ek

 m
al

'k
s 

th
e 

no
rt

h
ea

st
 b

ou
n

d
ar

y
; 

M
ea

do
w

 V
al

le
y

 F
la

t 
th

e 
ea

st
 b

ou
n

d
ar

y
; 

an
 e

as
t·

 w
es

t 
li

n
e 

p
as

si
n

g
 

ju
st

 s
ou

th
 o

f 
th

e 
Am

er
ic

an
 m

in
e 

th
e 

so
ut

h
 b

ou
n

d
ar

y
, 

se
p

ar
at

in
g

 
it

 f
ro

m
 t

h
e 

P
at

ag
on

ia
 d

is
tr

ic
t;

 a
n

d
 t

h
e 

m
ai

n
 r

id
g

e 
of

 t
h

e 
P

at
ag

on
ia

 
M

ou
n

ta
in

s 
to

 t
h

e 
w

es
t 

of
 _-

D
um

 a
n

d
 F

lu
x

 g
ul

ch
es

 t
h

e 
"

es
t 

bo
un

d
ar

y
, 

se
p

ar
at

in
g

 i
t 

fr
om

 t
h

e 
P

al
m

et
to

 d
is

tr
ic

t 
(P

I. 
I,

 i
n 

p
oc

ke
t)

. 
T

h
e 

p
ri

n
ci

p
al

 s
et

tl
em

en
t 

is
 P

at
ag

on
ia

, 
w

h
ic

h
 i

s. 
on

 t
h

e 
ra

il
ro

ad
 

an
d

 i
s 

a 
fl

ou
ri

sh
in

g
 m

in
in

g
 c

en
te

r 
w

it
h

 a
bo

ut
 2

00
 r

es
id

en
ts

. 
It

 is
 

th
e 

ch
ie

f 
d

is
tr

ib
ut

in
�

 
an

d 
su

p
p

ly
 p

oi
n

t 
fo

r 
th

e 
d

is
tr

ic
t 

as
 w

el
l 

as
 

fo
r 

a 
m

uc
h

 l
ar

g
er

 s
ur

ro
un

d
in

g
 r

eg
io

n
. 

T
w

o 
d

ai
ly

 p
as

se
ng

er
 

an
d

 
m

ai
l 

tr
ui

n
s 

st
op

 h
er

e.
 

H
ar

sh
aw

, 
in 

th
e 

so
ut

h
·c

en
tr

al
 p

ar
t 

of
 t

h
e 

d
is

tr
ic

t,
 "

as
 a

ls
o 

on
ce

 a
 

p
ro

sp
er

ou
s 

vi
ll

ag
e 

an
d

 c
am

p
 a

n
d

 h
as

 m
os

tl
y

 s
to

ne
 b

u
il

di
n

g
s,

 b
u

t 
in

 
19

09
 o

nl
y

 a
 f

ew
 f

am
il

ie
s 

w
er

e 
li

v
in

g
 t

h
er

e.
 

T
h

e 
ot

h
er

 p
ri

n
ci

p
al

 
ca

m
p

s,
 a

s 
sh

ow
n 

on
 t

h
e 

m
ap

, 
ar

e 
th

e 
H

ar
d

sh
el

l, 
W

or
ld

's
 F

ai
r,

 W
ie


la

n
d

, 
E

le
va

ti
on

, 
S

ta
n

d
ar

d
, 

an
d

 T
h

u
n

d
er

. 
A 

d
ai

ly
 s

ta
g

e 
an

d
 m

ai
l 

se
rv

ic
e 

is
 m

ai
n

ta
in

ed
 b

et
w

ee
n

 P
at

ag
on

ia
, 

H
ar

sh
aw

, 
:M

ow
ry

, 
W

as
h


in

g
to

n
, 

an
d

 D
uq

ue
sn

e.
 

T
h

e 
ro

ad
s 

an
d

 t
ra

il
s 

in
 t

he
 d

is
tr

ic
t 

ar
e 

g
oo

d
 

an
d

 t
h

e 
m

in
es

 a
n

d
 p

ro
sp

ec
ts

 a
s 

a 
ru

le
 a

re
 e

as
y

 o
f 

ac
ce

ss
. 

T
h

e 
to

po
g

ra
ph

y
 i

s 
ro

ug
h

 a
n

d
 m

uc
h

 o
f 

it
 i

n
 t

h
e 

w
es

te
rn

 p
ar

t,
 w

h
ic

h
 

li
es

 i
n

 t
h

e 
P

at
ag

on
ia

 }
Io

un
ta

in
s 

an
d

 r
is

es
 t

o 
el

ev
at

io
n

s 
of

 m
or

e 
th

an
 

6,
00

0 
fe

et
, 

is
 r

ug
g

ed
, 

o
f 

th
e 

ty
p

e 
p

ro
d

u
ce

d
 b

y
 e

ro
si

on
 o

f 
vo

lc
an

ic
 

ro
ck

s 
in

 a
n

 a
ri

d
 c

li
m

at
e.

 
R

ed
 M

ou
n

ta
in

, 
a 

ca
st

le
-s

h
ap

ed
 m

as
s 

in
 t

h
e 

n
Ol

th
-c

en
tr

al
 

p
ar

t 
of

 
th

e 
d

is
tr

ic
t 

ju
st

 
so

ut
h

 
of

 
P

at
ag

on
ia

 
(P

I.
 

X
V

I,
 B

), 
re

ac
h

es
 

an
 e

le
v

at
io

n
 o

f 
6,

35
0 

fe
et

, 
w

h
en

ce
 t

h
e 

su
rf

ac
e 

d
ec

li
n

es
 t

o 
4

,5
00

 f
ee

t 
in

 a
 r

ad
iu

s 
of

 2
t 

m
il

es
. 

S
ou

th
 o

f 
R

ed
 M

ou
n


ta

in
 

an
d

 
ea

st
 

of
 

th
e 

P
at

ag
on

ia
 

M
ou

n
ta

in
s 

th
e 

el
ev

at
io

n
s 

ri
se

 
to

 
ab

ou
t 

5,
00

0 
fe

et
. 

T
h

e 
d

ra
in

ag
e 

is
 p

ri
n

ci
p

al
ly

 n
or

th
w

es
tw

ar
d

 i
n

to
 

S
on

oi
ta

 
C

re
ek

 b
y

 w
ay

 o
f 

H
ar

sh
aw

 C
re

ek
 o

n
 t

h
e 

ea
st

 a
n

d
 A

lum
 

G
ul

ch
 

on
 

th
e 

w
es

t.
 

B
ot

h
 s

tr
ea

m
s 

fl
ow

 
th

ro
ug

h
 

ca
n

y
on

s 
in

 
th

e 
m

id
d

le
 p

ar
ts

 o
f 

th
ei

r 
co

u
rs

es
. 

T
h

e 
be

d
ro

ck
 o

f 
th

e 
d

is
tr

ic
t 

co
m

p
ri

se
s 

fi
ve

 
or

 
m

or
e 

fo
rm

at
io

n
s,

 
w

h
ic

h
, 

n
am

ed
 

in
 

as
ce

n
d

in
g

 
or

d
er

, 
ar

e 
th

e 
P

al
eo

zo
ic

 
li

m
es

to
n

es
, 

qu
ar

tz
 d

io
ri

te
, 

g
ra

n
it

e 
p

or
ph

y
ry

, 
rh

y
ol

it
e,

 a
n

d
 a

n
d

es
it

e 
(P

I.
 I

I,
 i

n
 

p
oc

k
et

) .
 

T
he

y
. a

re
 d

es
cr

ib
ed

 u
n

d
er

 "
G

eo
lo

g
y

" 
(p

. 
4!

), 
an

d
 t

h
ei

r 
g

en
er

al
 

re
la

ti
on

s 
ar

e 
in

d
ic

at
ed

 i
n

 s
ec

ti
on

 E
-F

 
on

 P
la

te
 I

II
 

(i
n

 
po

ck
et

).
 

T
he

 m
os

t 
im

p
or

ta
n

t 
of

 t
h

e 
fo

rm
at

io
n

s 
w

it
h

 r
ef

er
en

ce
 t

o 
th

e 
m

in
er

al
 d

ep
os

it
s 

ar
e 

th
e 

d
io

ri
te

, 
g

ra
n

it
e 

po
rp

h
y

ry
, 

an
d

 r
h

y
ol

it
e.

 
T

h
e 

P
al

eo
zo

ic
 l

im
es

to
n

es
 o

cc
up

y
 o

n
ly

 a
 s

m
al

l 
ea

st
-"

es
t 

be
lt

 a
lo

n
g

 
th

e 
m

id
d

le
 p

ar
t 

of
 t

h
e 

so
ut

h
er

n
 b

or
d

er
 o

f 
th

e 
d

is
tr

ic
t,

 b
ut

 t
h

is
 b

el
t 

is
 a

 p
ar

t 
of

 t
h

e 
li

m
es

to
n

e 
ar

ea
 a

ro
un

d
 M

ow
ry

 o
n

 t
h

e 
so

ut
h

, d
es

cr
ib

ed
 

on
 p

ag
e 

20
4.

 
_ 

T
h

e 
qu

ar
tz

 d
io

ri
te

 a
n

d
 g

ra
n

it
e 

p
or

ph
y

ry
 b

el
on

g
 w

it
h

 t
he

 g
ro

u
p

 

of
 M

es
oz

oi
c 

in
tr

us
iv

e 
ro

ck
s 

an
d

 t
h

e 
rh

y
ol

it
e 

an
d

 a
n

d
es

it
e 

w
it

h
 t

h
e 

T
er

ti
ar

y
 v

ol
ca

n
ic

 r
oc

ks
. 

H
A

R
S

H
A

W
 

D
IS

T
R

IC
T

. 
24

7
 

T
h

e 
qu

ar
tz

 d
io

ri
te

 o
cc

u
p

ie
s 

an
 i

rr
eg

u
la

r 
be

lt
 a

bo
ut

 t
h

re
e-

fo
ur

th
s 

of
 a

 m
il

e 
w

id
e 

an
el

 n
ea

rl
y

 3
 m

il
es

 l
on

g
, e

xt
en

d
in

g
 f

ro
m

 It
 p

oi
n

t 
ab

ou
t 

a 
m

il
e 

so
ut

h
ea

st
 

of
 

H
ar

sh
aw

 n
or

th
w

es
tw

ar
d

 t
o 

th
e 

·W
or

ld
's

 
F

ai
r 

m
in

e 
an

d
 A

hu
n

 C
an

y
on

. 
T

h
e 

g
ra

n
it

e 
p

or
p

h
y

ry
 o

cc
up

ie
s 

a 
be

lt
 a

bo
ut

 h
al

f 
a 

m
il

e 
w

id
e 

al
on

g
 

th
e 

w
es

te
rn

 b
or

d
er

 o
f 

th
e 

d
is

tr
ic

t,
 w

h
er

e 
it

 s
ee

m
s 

to
 u

n
d

er
li

e 
th

e 
rh

y
ol

it
e.

 
T

h
is

 b
el

t 
is

 b
ut

 t
h

e 
ea

st
er

n 
p

ar
t 

of
 t

he
 m

uc
h 

la
rg

er
 a

re
a 

in
 t

h
e 

P
al

m
et

to
 d

is
tr

ic
t,

 o
n 

th
e 

w
es

t.
 

T
h

e 
m

os
t 

ex
te

ns
i\

-e
 f

or
m

at
io

n
 i

s 
th

e 
rh

y
ol

it
e,

 w
h

ic
h

, b
es

id
es

 o
cc

ur


ri
ng

 i
n 

a 
n

or
th

-s
ou

th
 b

el
t 

ne
ar

 t
h

e 
w

es
t 

bo
rd

er
 o

f 
th

e 
d

is
tr

ic
t,

 o
cc

u
pi

es
 a

 b
el

t 
g 

m
il

es
 w

id
e 

ex
te

n
d

in
g

 a
cr

os
s 

th
e 

no
rt

h
-c

en
tr

al
 p

ar
t 

an
d

 
in

cl
ud

es
 p

ra
ct

ic
al

ly
 t

h
e 

w
h

ol
e 

of
 R

ed
 M

ou
nt

ai
n.

 
It

 i
s 

a 
co

ar
se

ly
 

p
or

p
h

y
ri

ti
c,

 
tr

id
y

m
it

e-
be

ar
in

g
 

ro
ck

 
p

ro
fu

se
ly

 
im

pr
eg

na
te

d
 

w
it

h
 

p
y

ri
te

, 
ch

al
co

py
ri

te
, 

an
d

 
ch

al
co

ci
te

 
d

is
se

m
in

at
ed

 
in

 
cr

y
st

al
s 

an
d 

g
ra

in
s 

an
d 

at
 a

 n
um

be
r 

of
 p

la
ce

s 
co

n
ta

in
s 

p
ro

m
is

in
g

 c
op

p
er

 p
ro

s
pe

ct
s.

 
T

he
 o

x
id

at
io

n
 o

f 
th

e 
ir

on
 

co
n

te
n

t 
of

 t
he

se
 m

in
er

al
s 

co
lo

rs
 

th
e 

en
ti

re
 m

Ot
m

ta
in

 a
 b

ri
ll

ia
n

t 
re

el
. 

In
 _U

tun
 C

an
yo

n,
 o

n 
th

e 
so

ut
h


w

es
t,

 
th

e 
w

ea
th

er
ed

 
su

rf
ac

e 
of

 t
h

e 
ro

ck
 

an
d

 t
h

e 
al

lu
vi

al
 g

ra
ve

ls
 

d
er

i,
ed

 f
ro

m
 i

t 
ar

e 
co

at
ed

 w
it

h
 

effi
or

es
ce

nc
es

 a
nd

 i
n

cr
us

ta
ti

on
s 

of
 

al
um

, s
om

e 
of

 w
h

os
e 

co
n

st
it

ue
n

ts
 s

ee
m

 t
o 

be
 d

er
iv

ed
 f

ro
m

 t
h

e 
py

ri
ti

c 
co

n
te

n
ts

 o
f 

th
e 

ro
ck

 b
y

 o
xi

d
at

io
n

. 
T

h
e 

n
ex

t 
m

os
t 

ab
un

d
an

t 
ro

ck
 i

s 
th

e 
an

d
es

it
e,

 w
h

ic
h

 o
cc

ur
s 

in
 fl

ow
s 

an
d

 t
uff

s 
fi

ll
in

g
 c

h
ie

fly
 t

h
e 

va
ll

ey
s 

an
d

 l
ow

 p
la

ce
s.

 
It

 o
ve

rl
ie

s 
th

e 
rh

y
ol

it
e 

an
d

 
ot

h
er

 
ol

d
er

 
ro

ck
s.

 
B

es
id

es
 

oc
cu

py
in

g
 

an
 

ir
re

g
ul

ar
 

ci
rc

ul
ar

 a
re

a 
ab

ou
t 

21
 m

il
es

 i
n

 d
ia

m
et

er
 i

n 
th

e 
so

ut
h

-c
en

tr
al

 p
ar

t 
of

 
th

e 
d

is
tr

ic
t,

 n
or

th
 o

f 
H

ar
sh

aw
, 

it
 a

ls
o 

oc
cu

rs
 i

n 
a 

be
lt

 a
bo

ut
 a

 m
il

e 
w

id
e 

ex
te

nd
in

g
 

th
en

ce
. 

n
or

th
 w

ar
d

 
al

cn
g

 
th

e 
P

at
ag

on
ia

 
ro

ad
 

fo
r 

ab
ou

t 
3 

m
il

es
. 

In
 t

h
e 

w
es

te
rn

 
p

ar
t 

of
 Al

um
 C

an
y

on
 

oc
cu

r 
al

so
 l

oc
al

ly
 

so
m

e 
sy

en
it

ic
 r

oc
ks

, d
es

cr
ib

ed
 o

n 
p

ag
e 

68
. 

O
cc

up
y

in
g

 t
w

o 
be

lt
s,

 e
ac

h
 a

b
ou

t 
11

 m
il

es
 i

n
 w

id
th

, 
ac

ro
ss

 t
h

e 
n

or
th

ea
st

 a
n

d
 s

ou
th

w
es

t 
en

d
s 

of
 t

h
e 

d
is

tr
ic

t,
 t

he
 Q

ua
te

rn
ar

y
 g

ra
ve

ls
 

sh
ow

n
 i

n
 P

la
te

 I
I 

m
or

e 
or

 l
es

s 
d

ee
pl

y
 c

o,
er

 t
h

e 
be

d
ro

ck
 f

or
m

at
io

ns
 

ab
ov

e 
d

es
cr

ib
ed

. 
L

O
D

E
 

D
E

P
O

S
lT

S
. 

D
IS

C
O

V
E

R
Y

 AND
 K

O
D

E
 

O
F

 O
C

C
lTlUtE

N
C

E
. 

T
he

 P
at

ag
on

ia
 M

ou
n

ta
in

s 
ar

e 
w

el
l 

m
in

er
al

iz
ed

 a
nd

 c
on

ta
in

 m
an

y 
at

tr
ac

ti
 \-

e 
pr

os
pe

ct
s,

 
ch

ie
fly

 
in 

co
pp

er
 o

re
 

of
 

co
nc

en
tr

at
in

g
 g

ra
de

. 
M

in
er

al
 d

ep
os

it
s 

"
er

e 
d

is
co

ve
re

d
 h

er
e 

in
 

th
e 

ea
rl

y
 d

ay
s.

 
A

m
on

g
 

th
e 

fi
rs

t 
p

ro
d

uc
in

g
 p

ro
p

er
ti

es
 i

n 
th

e 
H

ar
sh

aw
 d

is
tr

ic
t 

ar
e 

th
e 

O
ld

 
T

re
n

ch
, 

J
an

ua
ry

 
or

 
P

iicl
re

z,
 

H
er

m
os

a,
 

H
ar

ds
h

el
l,

 
A

lt
a,

 
F

lu
x

, 
W

or
ld

's
 F

ai
r,

 a
n

d
 o

th
er

 m
in

es
, 

m
os

t 
of

 w
h

ic
h

 a
re

 o
pe

ne
d

 t
o 

d
ep

th
s 

of
 3

00
 t

o 
50

0 
fe

et
 a

nd
 h

av
e 

p
ro

d
uc

ed
 l

ar
g

e 
qu

an
ti

ti
es

 o
f 

h
ig

h
-g

ra
d

e 
le

ad
-s

ih
er

 o
re

. 



C)
) 

I N
 

N
 

'2
'1

8
 

T
h

e 
de

po
si

ts
 o

cc
ur

 p
ri

n
ci

p
al

ly
 i

n 
ve

in
s 

in
 t

h
e 

di
or

it
e,

 g
ra

n
it

e 
po

r
p

h
y

ry
, 

an
d 

rh
yo

li
te

, 
ge

ne
ra

ll
y 

in
 a

ss
oc

ia
ti

on
 w

it
h 

yo
un

ge
r 

in
tr

us
iv

e 
ro

ck
s.

 
T

h
ey

 c
on

si
st

 c
hi

ef
ly

 o
f 

le
u,

l-
si

lv
er

 o
re

s 
cu

rr
yi

ng
 s

om
e 

go
ld

 
an

d 
ar

e 
in

 g
en

er
al

 v
er

y 
si

m
il

ar
 t

o 
th

e 
or

es
 o

f 
th

is
 c

la
ss

 o
cc

ur
ri

ng
 i

n 
th

e 
T

y
n

d
al

l 
an

d 
W

ri
g

h
ts

o
n

 d
is

tr
ic

ts
, 

on
 

th
e 

no
rt

hw
es

t.
 

S
om

e 
o

f 
th

tl
 m

in
es

, 
ho

w
ev

er
, 

co
nt

ai
n 

pr
in

ci
pa

ll
y 

co
pp

er
 m

in
er

ab
. 

T
h

e 
ve

in
s 

ar
e 

m
os

tl
y 

!u
rg

e 
an

d 
th

e 
or

es
 a

re
 i

n 
ge

ne
ra

l 
ea

si
ly

 r
ed

uc
ed

. 
T

h
e 

di
st

ri
ct

 c
on

ta
in

s 
ab

ou
t 

-1
0 

m
in

es
 a

nd
 p

ro
sp

ec
ts

, 
m

os
t 

of
 w

hi
ch

 
ar

e 
gi

ve
n 

in
 

th
e 

su
bj

oi
ne

d 
li

st
. 

S
om

e 
of

 
th

em
, 

us
 

th
e 

H
ar

ds
he

ll
, 

H
er

m
os

a,
 A

lt
a,

 ·
w

o
rl

d
's

 
F

ai
r,

 a
nd

 
F

lu
x,

 a
re

 o
pe

ne
d 

to
 

de
pt

hs
 o

f 
se

ve
ra

l 
hu

nd
re

d 
fe

et
 

un
tl

 
ha

ve
 

pr
od

uc
ed

 
m

an
y 

th
ou

sa
nd

 
do

ll
ar

s'
 

w
or

th
 

of
 

ri
ch

 
or

e.
 

T
h

ey
 

oc
cu

r 
m

os
tl

y 
in

 
th

e 
ca

ny
on

s 
o

r 
de

ep
 

dr
ai

na
ge

 w
ay

s,
 w

he
re

 t
he

 v
ei

ns
 a

nd
 d

ep
os

it
s 

ha
ve

 b
ee

n 
ex

po
se

d 
b

y
 

er
os

io
n.

 

A
lt

a.
 

A
m

er
ic

an
. 

A
zt

ec
. 

F
lu

x
. 

G
nr

tl
eh

.l.
 

G
re

at
 l

:ll
l l

'e
r.

 
B

as
in

. 
II

 am
ps

on
. 

B
lu

e 
N

o
se

 (
A

il
e 

L
in

co
ln

).
 H

ar
d

sh
el

l.
 

ll
lu

e 
E

ng
le

. 
H

er
m

o
sa

. 
B

ro
w

n.
 

H
u

m
b

o
ld

t.
 

B
ut

ru
lo

. 
In

vl
nc

i!
Ji

e.
 

C
h

ri
st

m
as

 G
if

t.
 

C
o

tt
o

n
 T

n!
l.

 
D

ew
ey

. 
E

le
va

ti
on

. 

Ja
n

u
ar

y
. 

Jo
se

p
h

in
e.

 
L

en
d

 Q
ue

en
. 

l\
Io

rn
ln

g 
G

lo
ry

. 

W
O

R
L

D
'S

 F
A

IR
 K

IN
E

. 

R
ed

 B
ir

d
. 

R
ed

R
o

ck
. 

S
an

ta
 C

ru
z.

 
S

on
oi

ta
. 

S
ta

n
d

ar
d

. 
S

u
n

n
y

si
d

e.
 

T
h

u
n

d
er

. 
T

re
n

ch
. 

V
ol

ca
no

. 
W

ie
la

n
d

. 
W

o
rl

d
's

 F
ai

r.
 

T
h

e 
·w

or
ld

's
 F

ai
r 

m
in

e 
is

 n
ea

r 
th

e 
ce

nt
er

 o
f 

U1
e 

w
es

te
rn

 p
ar

t 
o

f 
th

e 
di

st
ri

ct
, 2

 m
il

es
 w

es
t 

o
f 

H
ar

sh
aw

, o
n 

A
lu

m
 G

ul
ch

, 
u

t 
un

 e
le

va
ti

on
 

o
f 

ab
ou

t 4
,G

80
 f

ee
t.

 
(S

ee
 P

is
. 

I 
an

d 
II

, 
in

 p
oc

ke
t.

) 
It

 w
as

 l
oc

at
ed

 i
n 

18
7!

) 
by

 u
 M

r.
 M

cN
am

ee
, 

w
ho

 s
hi

pp
ed

 u
 c

on
si

de
,·

ub
le

 q
ua

nt
it

y 
o

f 
or

e 
fr

om
 

it
 a

nd
 

is
 s

ai
d 

to
 h

av
e 

ab
an

do
ne

d 
it

 i
n 

18
81

. 
In

 1
88

3 
W

il
li

am
 M

or
an

 r
el

oc
at

ed
 t

h
e 

p
ro

p
er

ty
 a

n
d

 i
n 

18
8-

1: 
so

ld
 i

t 
to

 F
ra

n
k

 P
ow

er
s,

 t
h

e 
pr

es
en

t 
ow

ne
r,

 f
m

· 
$1

00
. 

M
r.

 P
ow

er
s 

is
 

re
po

rt
ed

 t
o 

ha
ve

 s
oo

n 
sh

ip
pe

d 
u 

fe
w

 c
ar

lo
ad

s 
o

f 
or

e 
of

 2
5 

to
ns

 e
ac

h,
 

w
hi

ch
 b

ro
u

g
h

t 
fr

om
 

$8
,0

00
 

to
 $

25
,0

00
 

u 
cu

r,
 a

nd
 

by
 

19
03

 
it

 
w

u:
; 

sa
id

 t
h

at
 $

60
0,

00
0 

w
or

th
 

of
 o

re
 h

ad
 b

ee
n 

bl
oc

ke
d 

ou
t 

in
 

th
e 

m
in

e 
re

ad
y 

to
 s

hi
p.

 
S

in
ce

 
it

s 
ac

qu
is

it
io

n 
by

 
M

r.
 

P
o

w
er

s 
it

 
ha

s 
be

en
 

w
or

ke
d 

ut
 i

nt
er

va
ls

 o
n

ly
' 

bu
t 

ha
s 

al
w

ay
s 

pr
od

uc
ed

 c
on

si
de

ra
bl

e 
ri

ch
 

or
e,

 w
hi

ch
 w

as
 m

in
ed

 o
r 

m
il

le
d 

an
d 

sh
ip

pe
d 

us
 d

es
ir

ed
. 

In
 1

!>
07

, 
fo

r 
in

st
an

ce
, 

th
e 

pr
od

uc
ti

on
 w

as
 $

7-
1,

21
0 

w
or

th
 o

f 
or

e,
 i

n 
le

ad
, 

co
pp

e1
·, 

go
ld

, 
an

d 
si

lv
er

.2 
D

u
ri

n
g

 
th

e 
y

ea
r 

l!H
O

 
th

e 
pr

od
uc

ti
on

 
w

as
 

$-
12

,7
30

.8
2.

• 
In

 1
91

2 
u 

sh
ip

m
en

t 
o

f 
u 

fe
w

 c
ar

lo
ad

s,
 m

os
tl

y 
ve

1·
y 

ri
ch

 

• 
U

. 
S

. 
G

eo
l.

 S
u

rv
ey

 M
lu

•r
n

l 
R

es
o

u
rc

es
, 

1!
!0

5,
 p

, 
1

5
5

, 
1

9
0

6
; 

Id
em

, 
1!

!0
6

, 
p

. 
17

0,
 1

!!
07

. 
. 

..
 

1 
..

. 
1
-
~
 

, 
1"

'\(
,C

' 

U
. 

:;
, 

:.
::.

.::
..C

C
IC

A
L 

S
U

R
vi

E
Y

 
BU

L-
.[

'l
"l

~•
 
!
i:

l 
P

L
A

T
E

 
X

V
II 

·11
' 

· .. ~ . 
-~ 

,.,-
~· 

·,_
 .

 -~ 
I 

y 
-~ 

·. 
. 

. -
...,

 
. 

. 
. 

i
·/

 
,~
~
~

--'
-~ 

r~
ll
 
~
 

J 
" 

.·1
. 

W
O

R
L

D
'S

 F
A

IR
 

M
IN

E
. 

M
il
l 

u 
lo

w
e-

r 
ri

&
h

t·
 

Lo
oM

in
e:

 S
. 

70
0

 W
. 

.;
: 

'I
/ 

H
. 

F
L

U
X

 M
IN

E
. 

T
r

·-:
o:

 
R

 /
, ~

'l
~oH

.,t
.:t

in
 o

f 
e:

ra
n1

te
 p

or
p

hy
ry

 i
n 

le
ft

 b
a
'
~
i

r0
1.m
d

. 
C

on
t.

:tc
t 

f.:
tu

lt 
sc

a
rp

 o
f 

&
n

n
ite

-
po

rp
l 

y
ry

 a
n

J 
rh

yo
li

te
 

Cl
•>

4~
~
s 

le
ft

 h
id

. 
L

o
o

ki
ne

: 
S

. 
s

s
o

w
 .

 



en \ N Ul 

--
-

-
--

------

24
9 

or
e,

 i
s 

re
po

rt
ed

 t
o 

ha
ve

 b
ee

n 
m

ad
e 

to
 t

he
 S

el
by

 s
m

el
te

r.
 

E
ar

ly
 i

n 
A

ug
us

t, 
1V

14
, t

he
 m

in
e 

w
as

 s
ai

d 
to

 b
e 

sh
ip

pi
ng

 t
w

o 
ca

rl
oa

ds
 o

f 
ri

ch
 

or
e 

a 
w

ee
k 

to
 ,D

ou
gl

as
. 

T
he

 p
ro

pe
rt

y 
co

m
pr

is
es

 a
 g

ro
up

 o
f 

ei
gh

t 
cl

ai
m

s 
an

d 
is

 r
ep

or
te

d 
to

 h
av

e 
pr

od
uc

ed
 m

or
e 

th
an

 $
1,

00
0,

00
0,

 o
f 

w
hi

ch
 o

ve
r 

$5
00

,0
00

 w
as

 
in

 h
ig

h-
gr

ad
e 

or
e.

 
Se

ve
ra

l 
hu

nd
re

d 
th

ou
sa

nd
 d

ol
la

rs
' 

w
or

th
 o

f 
m

ed
iu

m
-g

ra
de

 o
re

, i
t 

is
 s

ai
d,

 n
ow

 li
es

 o
n 

th
e 

du
m

ps
. 

It
 i

s 
re

po
rt

ed
 

th
at

 t
he

 o
w

ne
r 

ha
s 

re
ce

iv
ed

 s
ev

er
al

 o
ff

er
s 

fo
r 

th
e 

m
in

e,
 r

an
gi

ng
 a

s 
hi

gh
 a

s 
$5

00
,0

00
 t

o 
$6

00
,0

00
,' 

bu
t 

th
at

 t
he

 p
ri

ce
 a

sk
ed

 h
as

 b
ee

n 
$1

,0
00

,0
00

, o
f 

w
hi

ch
 1

0 
pe

r 
ce

nt
 w

as
 t

o 
be

 p
ai

d 
do

w
n 

be
fo

re
 a

ny
on

e 
,v

ou
ld

 b
e 

al
lo

w
ed

 t
o 

en
te

r 
th

e 
m

in
e 

to
 m

ak
e 

an
 e

xa
m

in
at

io
n.

 
In

 
19

13
 t

he
 m

in
e 

w
as

 r
ep

or
te

d 
to

 h
av

e 
be

en
 s

ol
d 

or
 b

on
de

d 
to

 th
e 

C
op


pe

r 
Q

ue
en

 C
o.

 f
or

 $
80

0,
00

0.
 

E
ar

ly
 i

n 
19

14
 t

he
 t

ax
 c

om
m

is
si

on
 o

f 
th

e 
St

at
e 

of
 A

ri
zo

na
 w

as
 r

ep
or

te
d 

to
 h

av
e 

va
lu

ed
 t

he
 m

in
e 

at
 

$1
55

,Q
OO

 a
nd

 t
o 

ha
ve

 c
ol

le
ct

ed
 $

7,
00

0 
in

 t
ax

es
 b

as
ed

 o
n 

th
is

 v
al

ua


ti
on

. 
M

or
e 

re
ce

nt
ly

 i
t 

ha
s 

be
en

 r
ep

or
te

d 
th

at
 C

ha
rl

es
 E

. 
K

no
x,

 
pr

es
id

en
t 

of
 t

he
 M

on
ta

na
-T

on
op

ah
 M

in
in

g 
C

o.
, 

of
 T

on
op

ah
, 

N
ev

., 
an

d 
A.

 Y
. 

Sm
it

h,
 f

or
m

ed
y 

m
an

ag
er

 o
f 

th
e 

P
ri

nc
e 

C
on

so
lid

at
ed

, 
of

 P
io

ch
e,

 N
ev

., 
ha

ve
 ta

ke
n 

ov
er

 t
he

 m
in

e,
 a

nd
 a

re
 s

hi
pp

in
g 

ab
ou

t 
50

 
to

ns
 o

f 
or

e 
da

ily
. 

T
he

 m
in

e 
is

 s
ai

d 
to

 b
e 

de
ve

lo
pe

d 
to

 a
 d

ep
th

 o
f 

60
0 

fe
et

 a
nd

 is
 

th
e 

de
ep

es
t 

m
in

e 
in

 t
he

 d
is

tr
ic

t. 
It

 c
on

ta
in

s 
ab

ou
t 

15
,0

00
 f

ee
t 

of
 

dr
if

ts
, 

tu
nn

el
s,

 s
to

pe
s, 

sh
af

ts
, 

an
d 

w
in

ze
s. 

T
he

 o
w

ne
r 

w
as

 a
bs

en
t 

at
 t

he
 t

im
e 

of
 v

is
it

 a
nd

 t
he

 m
in

e 
w

as
 c

lo
se

d.
 

T
he

 m
ai

n 
en

tr
an

ce
 

to
 t

he
 m

in
e 

is
 a

 c
ro

ss
cu

t 
tu

nn
el

 a
t 

an
 e

le
va

tio
n 

of
 4

,6
80

 f
ee

t, 
fr

om
 

w
hi

ch
, 

it
 i

s 
re

po
rt

ed
, 

a 
w

in
ze

 h
as

 b
ee

n 
su

nk
 t

o 
a 

de
pt

h 
of

 6
00

 f
ee

t 
w

it
h 

dr
if

ti
ng

 1
,0

00
 f

ee
t 

ea
ch

 w
ay

 f
ro

m
 t

he
 w

in
ze

 o
n 

th
e 

ve
in

 a
t 

le
ve

ls
 s

pa
ce

d 
10

0 
fe

et
 a

pa
rt

. 
T

he
 p

ri
nc

ip
al

 e
qu

ip
m

en
ts

 a
re

 a
 1

0-
st

am
p 

m
ill

 s
up

pl
ie

d 
w

it
h 

co
n

ce
nt

ra
to

rs
, e

tc
., 

w
hi

ch
 m

ad
e 

an
 a

pp
ar

en
tl

y 
un

su
cc

es
sf

ul
 r

un
 o

f 
th

re
e 

m
on

th
s 

in
 1

89
7 

an
d 

ha
s 

be
en

 i
dl

e 
ev

ei
· s

in
ce

. 
T

he
re

 i
s 

al
so

 a
 s

te
am

 
ho

is
t 

w
it

hi
n 

th
e 

tu
nn

el
 a

nd
 p

ow
er

 d
ri

lls
. 

T
he

 t
op

og
ra

ph
y 

is
 r

ou
gh

, 
as

 s
ho

w
n 

in
 P

la
te

 X
V

II
, 

A,
 a

nd
 t

he
 

ca
ny

on
 o

n 
th

e 
'n

or
th

 b
el

ow
 t

he
 p

ro
pe

rt
y 

is
 i

m
pa

ss
ab

le
, 

so
 t

ha
t 

th
e 

m
in

e 
is

 r
ea

ch
ed

 b
y 

1t
 m

ile
s 

of
 w

ag
on

 r
oa

d 
of

 e
as

y 
gr

ad
e 

de
sc

en
d

in
g 

th
e 

ca
ny

on
 o

n 
th

e 
so

ut
h 

fr
om

 t
he

 c
ou

nt
y 

hi
gh

w
ay

 a
t 

a 
po

in
t 

a 
m

ile
 w

es
t 

of
 H

ar
sh

aw
. 

T
he

 c
ou

nt
ry

 r
oc

k,
 a

s 
sh

ow
n 

in
 f

ig
ur

e 
31

, i
s 

a 
sm

al
l 

ar
ea

 o
f 

di
or

it
e 

w
hi

ch
 f

or
m

s 
th

e 
no

rt
hw

ar
d 

co
nt

in
ua

ti
on

 o
f 

th
e 

H
ar

sh
aw

 b
el

t, 
bu

t 
w

hi
ch

 a
t 

th
e 

m
in

e 
is

 a
lm

os
t 

su
rr

ou
nd

ed
, 

ov
er

la
in

, 
an

d 
in

tr
ud

ed
 b

y 
rh

yo
lit

e 
an

d 
is

 m
or

e 
or

 l
es

s 
py

ri
ti

c 
an

d 
m

in
er

al
iz

ed
. 

T
he

 r
hy

ol
it

e,
 

w
hi

ch
 i

s 
al

so
 c

on
si

de
ra

bl
y 

m
in

er
al

iz
ed

 a
nd

 al
ter

ed
, s

ee
m

s 
to

 b
e 

si
m

i
la

t' 
to

 t
ha

t 
at

 R
ed

 M
ou

nt
ai

n,
 w

it
h 

w
hi

ch
 i

t 
is

 a
pp

ar
en

tl
y 

co
nn

ec
te

d.
 



();)
 

I N � 

25
0 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
 

:-
10

U
�

T
A

I
N

S
, 

A
R

IZ
O

N
A

. 

Ju
st

 a
cr

os
s 

th
e 

ca
ny

on
 e

as
t 

of
 t

he
 m

in
e 

th
e 

su
rf

ac
e 

is
 u

nd
er

la
in

 b
y 

a 
pn

rp
le

 a
lt

er
ed

 a
nd

es
it

ic
 v

ol
ca

ni
c 

ro
ck

 c
om

po
se

d 
al

m
os

t 
w

ho
lly

 o
f 

ol
ig

oc
la

se
-a

nd
es

in
e 

an
d 

a 
lit

tl
e 

bi
ot

it
e 

or
 a

lt
er

ed
 h

or
nb

le
nd

e.
 

T
he

 d
ep

os
it

s,
 t

o 
ju

dg
e 

fr
om

 t
he

 l
oc

at
io

n 
of

 t
he

 w
or

ki
ng

s,
 a

re
 

ab
ou

t 
al

l 
on

 O
t·

 
as

so
ci

at
ed

 w
it

h 
th

e 
co

nt
ac

t 
of

 t
he

 r
hy

ol
ite

 i
nt

ru
de

d 
in

to
 t

he
 d

io
ri

te
. 

T
he

 w
or

ki
ng

s 
tr

en
d 

no
rt

h-
no

rt
hw

es
t 

an
d 

th
e 

de


po
si

ts
 s

ee
m

 t
o 

di
p 

ab
ou

t 
80

° 
W

Sv
V

. 
in

to
 t

he
 m

ou
nt

ai
n,

 b
ut

 i
n 

th
e 

m
in

e 
th

e 
di

p 
is

 s
ai

d 
to

 b
e 

ab
ou

t 
45

°.
 

F
ro

m
 t

he
 m

ai
n 

en
tr

an
ce

, w
hi

ch
 

is
 i

oc
at

ed
 a

bo
ut

 4
0 

fe
et

 a
bo

ve
 t

he
 fl

oo
r 

of
 t

he
 c

an
yo

n,
 t

he
 o

pe
ni

ng
s 

an
d 

cr
op

 pi
ng

s 
ex

te
nd

 f
or

 o
ne

-e
ig

ht
h 

of
 a

 m
il

e 
or

 m
or

e 
so

ut
hw

ar
d 

an
d 

th
ro

ug
h 

a 
ve

rt
ic

al
 r

an
ge

 o
f 

ab
ou

t 
40

0 
fe

et
, w

hi
ch

 t
og

et
he

r 
w

it
h 

th
e 

60
0 

fe
et

 o
f 

de
pt

h 
th

e 
ve

in
 i

s 
sa

id
 t

o 
ha

 ve
 in

 th
e 

m
in

e 
gi

ve
s 

fo
r 

th
e 

de
po

si
ts

 a
 l

m
ow

n 
ve

rt
ic

al
 r

an
ge

 o
f 

ab
ou

t 
1,

00
0 

fe
et

. 
T

he
 c

ro
pp

in
gs

 

,00
0 Con

oour
mt.erval

lOO
fe:

et 
A 

Ma
in 

en
tranc

e t
o t

un
ne

l 
e 

W
or

k o
n c

rop
pin

g$
 

ar
e 

ir
re

gu
la

r,
 h

ow
ev

er
, a

nd
 i

n 
pl

ac
es

 
�

cu
lt

 t
o 

id
en

ti
fy

 a
nd

 f
ol

lo
w

. 
T

he
 c

ro
pp

in
gs

 r
an

ge
 f

ro
m

 1
0 

to
 1

4 
fe

et
 i

n 
w

id
th

, a
nd

 t
he

 a
ve

ra
ge

 w
id

th
 

of
 t

he
 ,

ei
n 

in
 t

he
 m

in
e 

is
 s

ai
d 

to
 b

e 
ab

ou
t 

6 
fe

et
, 

ne
ar

ly
 a

ll
 o

f 
w

hi
ch

 i
s 

go
od

 w
or

ka
bl

e 
or

e.
 

T
he

 m
et

al
lif

er


ou
s 

m
in

er
al

s 
ar

e 
sa

id
 t

o 
oc

cu
r 

m
os

tl
y 

in
 t

he
 r

hy
ol

it
e 

or
 h

an
gi

ng
-w

al
l 

si
de

 
of

 t
he

 c
on

ta
ct

. 
A

 c
on

si
de

ra
bl

e 
po

r
ti

on
 o

f 
th

e 
op

en
in

gs
 t

o 
th

e 
so

ut
h 

of
 

th
e 

m
in

e 
ar

e 
on

 
th

e 
no

rt
h-

so
ut

h 
rh

yo
li

te
 

di
ke

 
cu

tt
in

g 
th

e 
di

ol
·it

e.
 

T
he

 c
ro

p p
in

gs
 o

f 
th

e 
di

ke
 a

re
 1

5 
to

 
F

IG
U

R
E

 
3

1
.-G

eo
lo

gt
c 

m
a

p
 

o
f

 
th

e
 

v
i·

 
25

 f
ee

t 
w

id
e 

an
d 

co
ns

is
t 

of
 a

 r
ed

di
sh

-
cl

o
lt

y
 o

f 
th

e 
W

o
rl

d
's

 
F

a
ir

 
m

m
e

. 
ye

llo
w

 s
ili

ce
ou

s 
rh

yo
lit

e.
 

T
he

 v
al

u-
ab

le
 m

et
al

s 
in

 t
he

 o
re

 a
re

 s
ilv

er
, g

ol
d,

 l
ea

d,
 a

nd
 c

op
pe

!",
 s

ilv
er

 p
re


do

m
in

at
in

g.
 

T
he

 g
an

gu
e 

of
 t

he
 v

ei
n 

is
 c

om
m

on
ly

 s
ai

d 
to

 b
e 

qu
ar

tz
, 

bu
t 

in
 m

os
t 

of
 t

he
 o

re
 s

ee
n 

on
 t

he
 d

um
p 

ba
ri

te
 s

ee
m

s 
to

 e
qu

al
 t

he
 

qu
ar

tz
 i

n 
am

ou
nt

, a
nd

 i
n 

so
m

e 
ru

n 
of

 m
in

e 
sp

ec
im

en
s 

it
 i

s 
th

e 
ch

ie
f 

or
 o

nl
y 

ga
ng

ue
 m

in
er

al
, q

ua
rt

z 
be

in
g 

in
co

ns
pi

cu
ou

s 
or

 a
bs

en
t. 

T
he

 
ba

ri
te

 g
iv

es
 t

o 
m

uc
h 

of
 t

he
 o

re
 a

 s
pa

rr
y 

as
pe

ct
 a

nd
 i

.s 
pa

rt
ic

ul
ar

ly
 

pr
om

in
en

t 
as

 s
ea

m
s, 

bl
ad

es
, a

nd
 p

la
te

s 
fil

lin
g 

fr
ac

tu
re

s 
an

d 
ca

vi
ti

es
, 

de
no

ti
ng

 th
at

 m
uc

h 
of

 it
 is

 o
f 

la
te

 o
r 

po
st

ve
in

 a
ge

. 
In

 t
he

 u
pp

er
 w

or
ki

ng
s 

th
e 

or
es

, 
it

 i
s 

sa
id

, 
w

er
e 

m
os

tl
y 

ri
ch

 l
ea

d
si

lv
er

 s
ul

ph
id

es
, b

ut
 b

el
ow

 w
at

er
 le

ve
l, 

in
 t

he
 u

no
xi

di
ze

d 
zo

ne
, w

he
re

 
th

ey
 m

ai
nt

ai
n 

or
 e

xc
ee

d 
th

ei
r 

su
rf

ac
e 

te
no

r,
 t

he
y 

ca
rr

y 
be

si
de

s 
ga

le
na

 
co

ns
id

er
ab

le
 c

op
pe

r,
 m

os
tl

y 
in

 t
he

 f
or

m
 o

f 
te

tr
ah

ed
ri

te
 o

r 
gm

y 
co

p
pe

r,
 w

it
h 

so
m

e 
ch

al
co

ci
te

 a
nd

 a
nt

im
on

ia
l 

si
lv

er
, 

in
 p

la
ce

s 
ri

ch
 i

n 
go

ld
. 

In
 f

ac
t, 

a 
co

ns
id

er
ab

le
 p

ar
t 

of
 t

he
 o

re
 s

ee
m

s 
to

 b
e 

an
ti

m
on

ia
l 

si
lv

el
·. 

T
he

re
 is

 a
ls

o 
a 

sp
ri

nk
lin

g 
of

 fi
ne

ly
 d

is
se

m
in

at
ed

 c
ha

lc
op

yr
it

e 
an

d 
py

ri
te

. 
T

he
 o

re
s 

fr
om

 t
he

 d
ee

pe
r 

pa
rt

 o
f 

th
e 

m
in

e 
ar

e 
re

po
rt

ed
 

H
U

M
B

O
L

D
T

 
M

IN
E

. 
25

1 
to

 a
ve

ra
ge

 a
bo

ut
 2

0 
pe

r 
ce

nt
 i

n
 c

op
pe

r 
an

d 
50

0 
ou

nc
es

 i
n 

si
lv

er
 a

nd
 

$1
5 

in
 g

ol
d 

to
 t

he
 to

n.
 

Ju
dg

in
g 

fr
om

 a
bo

ut
 5

00
 t

on
s 

or
 m

or
e 

se
en

 o
n 

th
e 

du
m

p 
th

e 
or

e 
is

 m
os

tl
y 

ha
nd

-s
or

te
d 

an
d 

w
el

l 
gr

ad
ed

, 
se

em
in

gl
y 

by
 s

cr
ee

ns
, i

nt
o 

si
ze

s 
ra

ng
in

g 
fr

om
 t

ha
t 

of
 a

 w
al

nu
t 

up
 t

o 
th

nt
 o

f 
a 

lO
-in

ch
 b

ow
ld

er
. 

It
 i

s 
th

en
 s

hi
pp

ed
 d

ir
ec

t 
to

 t
he

 s
m

el
te

r 
at

 S
el

by
, 

C
nl

. 
C

H
m

F
 G

R
O

U
l'

. 

T
he

 C
hi

ef
 g

ro
up

 o
f 

co
pp

er
 p

ro
sp

ec
ts

 c
on

si
st

s 
of

 1
2 

cl
ai

m
s 

ad
jo

in


in
g 

th
e 

W
or

ld
's

 F
ai

r 
pr

op
er

ty
 o

n 
th

e 
so

ut
hw

es
t 

an
d 

ne
ar

 t
he

 T
hr

ee
 R

 
gt

·ou
p 

on
 t

he
 n

or
th

w
es

t. 
It

 i
s 

ow
ne

d 
by

 E
. 

E
. 

B
et

he
l, 

of
 P

at
ag

on
ia

. 
It

 i
s 

op
en

ed
 b

y 
sh

al
lo

w
 s

ha
ft

s 
to

 d
ep

th
s 

of
 5

0 
fe

et
 o

r 
m

or
e,

 a
gg

re


ga
ti

ng
 a

bo
ut

 5
00

 f
ee

t 
of

 w
or

k.
 

It
 i

s 
sa

id
 t

ha
t 

re
ce

nt
ly

 t
he

 g
ro

up
 

w
as

 l
en

se
d 

to
 t

he
 C

al
um

et
 &

 A
ri

zo
na

 C
op

pe
r 

C
o.

 f
or

 $
75

,0
00

 f
or

 a
 

pe
ri

od
 o

f 
tw

o 
ye

ar
s 

an
d 

th
at

 i
t 

is
 b

ei
ng

 J
ev

el
op

ed
 a

t 
a 

su
bs

ta
nt

ia
l 

ra
te

. 
H

U
M

B
O

LD
T

 M
INE

. 

N
ea

r 
th

e 
he

ad
 o

f 
A

lu
m

 G
ul

ch
, a

bo
ut

 a
 m

ile
 s

ou
th

 o
f 

th
e 

W
or

ld
's

 
F

ai
r 

m
in

e 
an

d 
1t

 m
ile

s 
w

es
t 

of
 H

ar
sh

aw
, a

re
 s

ev
er

al
 s

m
al

l 
m

in
es

-
th

e 
H

um
bo

ld
t, 

R
ed

 B
ir

d,
 a

nd
 J

an
ua

ry
-

w
hi

ch
 h

av
e 

be
en

 p
ro

du
ct

iv
e 

an
d 

w
ho

se
 g

eo
lo

gi
c 

an
d 

m
in

er
al

og
ic

 f
ea

tu
re

s 
ar

e 
si

m
ila

r 
to

 t
ho

se
 o

f 
th

e 
W

 or
Id

's
 F

ai
r 

m
in

e,
 th

e 
de

po
si

ts
 b

ei
ng

 a
ss

oc
ia

te
d 

w
it

h 
th

e 
rh

yo
lit

e 
in

tr
ud

ed
 i

nt
o 

th
e 

co
un

tr
y-

ro
ck

 d
io

ri
te

. 
T

he
 H

um
bo

ld
t 

de
po

si
t, 

on
 t

he
 r

id
ge

 b
et

w
ee

n 
th

e 
tw

o 
fo

rk
s 

of
 t

he
 

ca
ny

on
, 

w
as

 d
is

co
ve

re
d 

in
 1

88
5 

by
 W

ill
ia

m
 H

ar
ri

ng
to

n 
an

d 
Ja

m
es

 
G

ill
es

pi
e,

 ,,
,h

o 
so

on
 w

or
ke

d 
it 

an
d 

to
ok

 o
ut

 l
ea

d-
si

lv
er

 o
re

. 
It

 w
as

 
w

or
ke

d 
m

os
tl

y 
in

 1
88

7 
to

 1
88

9 
an

d 
ha

s 
pr

od
uc

ed
 a

bo
ut

 $
10

,0
00

 w
or

th
 

of
 o

re
. 

O
n 

th
e 

du
m

ps
 t

he
re

 a
re

 a
bo

ut
 5

 t
on

s 
of

 o
re

 w
hi

ch
 sh

ow
s d

ar
k 

fin
e-

gr
ai

ne
d 

ga
le

na
, 

sp
ha

le
ri

te
, 

an
d 

se
em

in
gl

y 
a 

lit
tl

e 
te

tr
ah

ed
ri

te
 

in
 a

 q
ua

rt
z 

ga
ng

ue
. 

O
n 

N
ov

em
be

r 
30

, 1
91

2,
 t

hi
s 

m
in

e,
 t

og
et

he
r 

w
it

h 
it

s 
gr

ou
p 

of
 c

la
im

s,
 is

 s
ai

d 
to

 h
av

e 
be

en
 p

ur
ch

as
ed

 f
or

 $
10

,0
00

 b
y 

th
e 

P
he

lp
s-

D
od

ge
 C

o.
, 

w
hi

ch
 p

la
nn

ed
 t

o 
op

er
at

e 
it

 a
nd

 s
hi

p 
th

e 
or

e 
to

 
th

e 
C

op
pe

r 
Q

ue
en

 s
m

el
te

r 
at

 D
ou

gl
as

. 
T

he
 m

in
e 

is
 d

ev
el

op
ed

 b
y 

ab
ou

t 
70

0 
fe

et
 o

f 
w

or
k,

 w
hi

ch
 i

nc
lu

de
s 

a 
16

0-
fo

ot
 s

ha
ft

 i
nc

lin
ed

 8
0°

 S
., 

lo
ca

te
d 

at
 a

n 
el

ev
at

io
n 

of
 3

,9
50

 f
ee

t 
on

 t
he

 p
oi

nt
 o

f 
th

e 
ri

dg
e.

 
It

 is
 in

 r
hy

ol
it

e 
in

tr
us

iv
e 

in
to

 d
io

ri
te

, 
15

 
fe

et
 s

ou
th

 o
f 

a 
co

nt
ac

t 
w

hi
ch

 d
ip

s 
85

° 
S

. 
W

at
er

 s
ta

nd
s 

w
it

hi
n 

ab
ou

t 
15

 f
ee

t 
of

 t
he

 c
ol

la
r 

of
 t

he
 s

ha
ft

. 
T

he
 o

re
 i

s 
le

ad
-s

ilv
er

 o
re

 i
n 

th
e 

sh
af

t 
an

d 
up

pe
r 

tu
nn

el
 a

nd
 l

ea
d,

 
si

lv
er

, 
an

d 
co

pp
er

 o
re

, 
al

l 
su

lp
hi

de
, i

n 
th

e 
lo

w
er

 w
or

ki
ng

s. 
It

 c
on


ta

in
s 

co
ns

id
er

ab
le

 
py

ri
te

, 
w

it
h 

w
hi

ch
 

at
m

os
ph

er
ic

 
ac

tio
n 

he
av

ily
 

in
cr

us
ts

 t
he

 s
lu

·fa
ce

 o
f 

th
e 

or
e 

on
 t

he
 d

um
ps

, t
he

 c
em

en
t 

pr
es

um
ab

ly
 

be
in

g 
th

e 
re

su
lt

in
g 

ir
on

 o
xi

de
. 

A
bo

ut
 a

 q
ua

t"t
er

 o
f 

a 
m

ile
 s

ou
th

w
es

t 
of

 t
he

 s
ha

ft
, o

n 
th

e 
ea

st
 s

id
e 

of
 t

he
 g

ul
ch

, 
at

 a
n 

el
ev

at
io

n 
of

 5
,0

00
 f

ee
t, 

is
 a

 t
un

ne
l 

in
 r

hy
ol

it
e,

 



lJJ N � 

ab
ou

t 
30

 f
ee

t 
so

ut
h 

of
 t

he
 r

hy
ol

it
e-

di
or

it
e 

co
nt

ac
t, 

w
hi

ch
 h

er
e 

st
ri

ke
s 

N
. 4

5°
 E

. 
T

he
 t

un
ne

l 
is

 o
n 

a 
sl

ip
 i

n
 th

e 
rh

yo
lit

e 
th

at
 i

s 
pa

ra
lle

l 
to

 
th

e 
co

nt
ac

t 
an

d 
di

ps
 8

3°
 N

W
. 

A
t 

40
 f

ee
t 

fr
om

 t
he

 m
ou

th
 is

 a
 f

au
lt

 
st

ri
ki

ng
 N

. 5
0°

 E
. a

nd
 d

ip
pi

ng
 8

7°
 S

E
. 

T
he

 r
oc

k 
no

rt
h 

of
 t

hi
s 

fa
ul

t 
is

 d
ar

k 
an

d 
ve

ry
 m

uc
h 

al
te

re
d 

an
d 

se
em

s 
to

 b
e 

di
or

it
e.

 
It

 c
on

ta
in

s 
di

ss
em

in
at

ed
 p

yr
it

e.
 

A
lo

ng
 t

hi
s 

fa
ul

t 
th

er
e 

is
 2

 f
ee

t 
of

 c
ru

sh
ed

 
m

at
er

ia
l, 

of
 w

hi
ch

 t
he

 2
 t

o 
3 

in
ch

es
 o

n 
th

e 
ha

ng
in

g-
w

al
l 

si
de

 i
s 

ve
ry

 
si

lic
eo

us
 a

nd
 s

ho
w

s 
ga

le
na

 a
nd

 a
 l

it
tl

e 
gr

ay
 c

op
pe

r.
 

B
el

ow
 t

hi
s 

tu
nn

el
, 

at
 a

n 
el

ev
at

io
n 

of
 4

,9
10

 f
ee

t, 
is

 a
 l

ow
er

 t
un

ne
l 

w
hi

ch
 s

ta
rt

s 
in

 a
lt

er
ed

 s
he

ar
ed

 r
hy

ol
it

e 
an

d 
ru

ns
 N

. 
55

° 
E

. 
A

t 
20

 
fe

et
 f

ro
m

 th
e 

en
tr

an
ce

 a
 1

3-
fo

ot
 c

ro
ss

cu
t 

to
 t

he
 s

ou
th

 e
xp

os
es

 a
 v

er
y 

si
lic

eo
us

 z
on

e 
9 

fe
et

 w
id

e 
w

hi
ch

 d
ip

s 
70

° 
N

E
. 

T
hi

s 
zo

ne
 s

ho
w

s 
di

s
se

m
in

at
ed

 p
yr

it
e 

an
d 

ch
al

co
py

ri
te

, 
an

d 
in

 t
he

 c
ro

ss
cu

t 
th

e 
w

al
ls

 a
re

 
co

at
ed

 w
ith

 c
op

pe
r 

an
d 

ir
on

 s
ul

ph
at

es
. 

O
n 

th
e 

w
es

t 
si

de
 o

f 
th

e 
gu

lc
h 

20
0 

fe
et

 s
ou

th
w

es
t 

of
 t

he
 l

ow
er

 t
un


ne

l 
an

d 
10

 f
ee

t 
ab

ov
e 

it
 i

s 
th

e 
m

ou
th

 o
f 

a 
ne

w
 t

un
ne

l, 
w

hi
ch

 r
un

s 
N

. 7
5°

 W
. f

or
 a

bo
ut

 5
5 

fe
et

 in
 a

lt
er

ed
 s

ili
ci

fie
d 

rh
yo

lit
e.

 
It

 s
ee

m
s 

to
 

be
 o

n 
a 

sh
ea

r 
zo

ne
 t

ha
t 

di
ps

 8
0°

 N
. 

So
m

e 
or

e 
fr

om
 t

he
 d

um
p 

sh
ow

s 
py

ri
te

, 
ch

al
co

py
ri

te
, 

an
d 

ga
le

na
 d

is
se

m
in

at
ed

 t
hr

ou
gh

 t
he

 s
ili

ce
ou

s 
m

at
er

ia
l 

an
d 

co
nc

en
ti

'a
te

d 
in

 j
oi

nt
 o

r 
sh

ea
r 

pl
an

es
. 

A
t 

30
 f

ee
t 

ab
ov

e 
th

e 
m

ou
th

 o
f 

th
e 

tu
nn

el
 i

s 
a 

sh
af

t, 
th

e 
du

m
p 

of
 w

hi
ch

 s
ho

w
s 

pY
l'i

te
 

an
d 

ch
al

co
py

ri
te

 i
n 

da
rk

 q
ua

rt
z.

 
In

 a
ll 

th
e 

H
um

bo
ld

t 
w

or
ki

ng
s 

th
e 

or
e 

de
po

si
ts

 o
cc

ur
 p

ri
nc

ip
al

ly
 

in
 r

hy
ol

it
e,

 1
5 

to
 3

0 
fe

et
 f

ro
m

 it
s 

co
nt

ac
t 

w
it

h 
di

or
it

e,
 i

n 
a 

fa
ul

t 
or

 
sh

ea
r 

zo
ne

 t
ha

t 
is

 p
ar

al
le

l 
to

 t
ha

t 
co

nt
ac

t. 
Su

lp
hi

de
s 

oc
cu

r 
at

 t
he

 
su

rf
ac

e 
an

d 
w

at
er

 s
ta

nd
s 

in
 t

he
 l

ow
er

 t
un

ne
ls

 a
nd

 i
n 

th
e 

ol
d 

sh
af

t 
at

 a
 d

ep
th

 o
f 

15
0 

fe
et

. 

RE
D

 B
r

e
D

 
K

INE
. 

T
he

 R
ed

 B
ir

d 
m

in
e 

an
d 

th
e 

Ja
nu

ar
y 

m
in

e,
 d

es
cr

ib
ed

 b
el

ow
, a

re
 o

n 
pa

te
nt

ed
 c

la
im

s. 
T

he
y 

ar
e 

ow
ne

d 
by

 t
he

 B
lu

e 
F

la
g 

M
in

in
g 

C
o.

, 
of

 
S

um
m

it
 C

ou
nt

y,
 C

ol
o.

, 
an

d 
ha

ve
 p

ro
du

ce
d 

co
ns

id
er

ab
le

 o
re

 b
ut

 h
av

e 
si

nc
e b

ee
n 

id
le

 f
or

 so
m

e 
ti

m
e.

 
T

he
 R

ed
 B

ir
d,

 a
ls

o 
Im

ow
n 

as
 t

he
 U

nc
le

 G
eo

rg
e 

or
 N

or
to

n 
m

in
e,

 is
 

ju
st

 e
as

t 
of

 t
he

 H
ar

sh
aw

 a
nd

 W
od

d'
s 

F
ai

r 
ro

ad
, 

at
 a

n 
el

ev
at

io
n 

of
 

4,D
OO

 fe
et

. 
It

 i
s 

op
en

ed
 a

lo
ng

 a
 d

ik
e 

of
 r

hy
ol

it
e 

th
at

 d
ip

s 
78

° 
N

E
. 

in
 t

he
 d

io
ri

te
 a

nd
 e

xt
en

ds
 f

ro
m

 th
e 

m
in

e 
fo

r 
ab

ou
t 

a 
qu

ar
te

r 
of

 a
 m

ile
 

do
w

n 
th

e 
ro

ad
 a

nd
 s

tr
ea

m
 t

o 
th

e 
no

rt
hw

es
t. 

T
he

 d
ik

e 
is

 1
5 

to
 2

0 
fe

et
 w

id
e,

 a
nd

 th
e 

di
or

it
e 

fo
r 

4 
fe

et
 f

ro
m

 th
e 

co
nt

ac
t 

on
 t

he
 n

or
th

ea
st

 
or

 h
an

gi
ng

-w
al

l 
si

de
 c

on
ta

in
s 

co
ns

id
er

ab
le

 m
an

ga
ne

se
. 

A
lu

m
 a

nd
 

su
lp

hu
r 

ar
e 

be
in

g 
le

ac
he

d 
fr

om
 t

he
 r

hy
ol

it
e 

an
d 

th
e 

du
m

p,
 w

hi
ch

 i
s 

la
rg

e, 
in

di
ca

ti
ng

 t
ha

t 
th

e 
w

or
k 

is
 e

xt
en

si
ve

. 
O

w
in

g 
to

 a
 

ca
ve

-in
 

un
de

l'g
ro

un
t! 

ex
am

in
at

io
n 

co
ul

d 
no

t 
be

 m
ad

e.
 

T
he

 m
in

e 
is

 s
ai

d 
to

 
ha

ve
 p

ro
du

ce
d 

a 
fa

ir
 a

m
ou

nt
 o

f 
or

e,
 s

om
e 

of
 w

hi
ch

 w
as

 v
er

y 
ri

ch
. 

J
AN

U
AR

Y
 M

I
NE

. 

T
he

 J
an

ua
ry

 m
in

e 
is

 a
bo

ut
 o

ne
-t

hi
rd

 o
f 

a 
m

ile
 n

or
th

 o
f 

th
e 

R
ed

 
B

ir
d,

 o
n 

th
e 

no
rt

he
as

t 
si

de
 o

f 
th

e 
ca

ny
on

 a
nd

 th
e 

'W
or

ld
's 

F
ai

r 
ro

at
!. 

It
 i

s 
sa

id
 t

o 
ha

ve
 b

ee
n 

w
or

ke
d 

in
 t

he
 e

ar
ly

 s
ev

en
tie

s 
un

de
r 

th
e 

na
m

e 
of

 P
ad

re
z,

 b
ut

 h
as

 b
ee

n 
he

ld
 s

in
ce

 1
88

2 
by

 t
he

 B
lu

e 
F

la
g 

M
in

in
g 

C
o.

 
T

he
 t

ot
al

 p
ro

du
ct

io
n 

is
 e

st
im

at
ed

 t
o 

be
 a

bo
ut

 $
12

,0
00

. 
A

 p
oc

ke
t 

of
 

ar
ge

nt
it

e 
fo

un
d 

ne
ar

 th
e 

su
rf

ac
e 

on
 t

he
 n

or
th

ea
st

 c
or

ne
r 

of
 t

he
 c

la
im

 
is 

sa
id

 t
o 

ha
ve

 p
ro

du
ce

d 
10

,0
00

 o
un

ce
s 

of
 s

il v
er

. 
. 

T
w

o 
ol

d 
sh

af
ts

 a
re

 l
oc

at
ed

 o
n 

a 
co

nt
in

ua
ti

on
 o

f 
th

e 
R

ed
 B

ir
d 

di
ke

 
or

 v
ei

n,
an

d 
w

he
re

 o
pe

ne
d 

th
e 

ve
in

 is
 6

 t
o 

7 
fe

et
 in

 w
id

th
. 

It
 s

tr
ik

es
 

N
. 

30
° 

W
. 

an
d 

di
ps

 7
5°

 N
E

. 
A

bo
ut

 5
0 

fe
et

 e
as

t 
of

 t
he

 v
ei

n 
is

 a
 

ye
rt

ic
al

 t
im

be
re

d 
sh

af
t, 

bu
t 

it 
co

nt
ai

ns
 n

o 
la

dd
er

s. 
'V

at
er

 s
ta

nd
s 

ab
ou

t 
80

 f
ee

t 
be

lo
w

 t
he

 s
ur

fa
ce

. 
T

he
 m

at
er

ia
l 

on
 t

he
 d

um
p 

at
 t

hi
s 

sh
af

t 
co

ns
is

ts
 m

os
tl

y 
of

 d
io

ri
te

, 
bu

t 
th

e 
di

ke
 0

1' 
ve

in
 h

as
 b

ee
n 

cu
t 

ei
th

el
' 

by
 t

hi
s 

sh
af

t 
or

 i
n 

a 
cr

os
sc

ut
 f

ro
m

 i
t . 

C
on

si
de

ra
bl

e 
go

od


lo
ok

in
g 

or
e 

w
as

 
no

te
d 

on
 t

he
 d

um
p.

 
It

 c
on

ta
in

s 
m

os
tly

 
ga

le
na

, 
sp

ha
le

ri
te

, 
py

ri
te

, 
an

d 
ar

ge
nt

it
e 

in
 a

 
qu

ar
tz

 g
an

gu
e 

st
ai

ne
d 

w
ith

 
lim

on
it

e 
an

d 
a 

lit
tl

e 
le

ae
l 

ca
l·b

on
at

e.
 

It
 i

s 
sa

id
 t

ha
t 

or
e 

of
 t

hi
s 

cl
as

s 
lIv

er
ag

ed
 3

5 
pe

r 
ce

nt
 i

n 
le

at
! 

an
<1 

GO
 o

un
ce

s 
to

 t
he

 t
on

 i
n 

si
lv

er
. 

T
R

E
N

O
H

 
M

I
NE

. 

T
he

 T
re

nc
h 

m
in

e 
is

 a
bo

ut
 1

1 
m

ile
s 

no
rt

hw
es

t 
of

 H
al

's
ha

w
 a

nd
 

a 
qu

ar
te

r 
of

 a
 m

ile
 s

ou
th

ea
st

 o
f 

th
e 

R
ed

 B
ir

d 
m

in
e 

on
 a

n 
ea

st
er

n 
tr

ib
ut

ar
y 

of
 A

lu
m

 G
ul

ch
 j

us
t 

be
lo

w
 t

he
 5

,0
00

-f
oo

t 
co

nt
ou

r.
 

It
 is

 o
n 

or
 n

ea
r 

th
e 

1Y
od

d'
s 

F
ai

l' 
ro

ad
 o

ne
-t

hi
rd

 o
f 

a 
m

ile
 o

ff 
th

e 
st

ag
e 

ro
ad

. 
T

he
 d

ep
os

it
 w

as
 d

is
co

ve
re

d 
in

 t
he

 fi
ft

ie
s 

or
 e

al
"ii

el
' a

nt!
 w

as
 w

or
ke

d 
in

 1
85

!) 
by

 C
ol

. T
it

us
.' 

It
 w

as
 p

at
en

te
d 

by
 J

. 
B.

 H
ag

an
 p

ri
or

 t
o 

18
72

. 
J n

 t
he

 m
id

dl
e 

an
d 

la
te

 s
ev

en
tie

s 
it

 w
as

 e
xt

en
si

ve
ly

 w
or

ke
d 

by
 

Se
no

r 
P

oid
re

z?
 

In
 1

88
0 

th
e 

pr
es

en
t 

ow
ne

r,
 t

he
 H

ea
rs

t 
es

ta
te

, 
of

 
C

al
if

orn
ia

, p
ur

ch
as

ed
 t

he
 m

in
e 

an
d 

su
nk

 a
 4

00
-f

oo
t 

sh
af

t, 
w

hi
ch

 i
s 

th
e 

m
os

t 
ex

te
ns

iv
e 

pi
ec

e 
of

 w
or

k 
on

 t
he

 p
ro

pe
rt

y,
 a

nd
 i

n 
th

e 
m

id
dl

e 
ei

gh
ti

es
 H

ag
an

 &
 T

ev
is

 t
oo

k 
ou

t 
a 

gr
ea

t 
de

al
 o

f 
ri

ch
 o

re
. 

In
 1

88
9 

P
ow

er
s 

an
d 

pa
rt

ne
rs

 t
oo

k 
ou

t 
an

d 
so

ld
 t

o 
th

e 
C

ri
tt

en
de

n 
sm

el
te

r 
tw

o 
ca

rl
oa

ds
 o

f 
or

e 
w

hi
ch

 a
ve

m
ge

d 
40

 p
er

 c
en

t 
le

ad
 a

nd
 6

0 
ou

nc
es

 
to

 t
he

 t
on

 i
n 

si
lv

er
 a

nd
 n

et
te

d 
$4

,4
00

. 
A

t 
pr

es
en

t 
w

ri
ti

ng
 i

t 
is

 s
ai

d 
th

at
 W

. A
. C

la
rk

 h
as

 a
 b

on
d 

on
 t

he
 p

ro
pe

rt
y 

an
d 

is
 o

pe
ra

ti
ng

 it
 w

it
h 

a 
fo

rc
e 

of
 2

0 
m

en
. 

T
he

 m
in

e 
is

 s
ai

d 
to

 h
av

e 
pr

od
uc

ed
 a

 l
ar

ge
 a

m
ou

nt
 o

f 
hi

gh
-g

ra
de

 
le

ad
-s

ilv
er

 o
re

, m
ilc

h 
of

 w
hi

ch
 h

as
 b

ee
n 

tr
ea

te
d 

in
 t

he
 o

ld
 p

la
nt

 n
ow

 
on

 t
he

 g
ro

un
d.

 
T

he
 t

ai
lin

gs
 s

ho
w

 t
ha

t 
a 

la
l'g

e 
am

ol
ln

t 
of

 w
or

k 
ha

s 
be

en
 d

on
e,

 a
nd

 a
bo

ut
 2

,0
00

 t
on

s 
of

 g
oo

d-
lo

ok
in

g 
or

e 
lie

s 
on

 t
he

 d
um

p.
 

1 
B

la
k

e
, 

W
. P

.,
 

R
e

p
o

r
t 

o
f

 t
h

e
 G

o
v

p.
r

u
o

r
 o

t 
A

ri
z

o
n

a
, 

18
VU

, 
p

. 
1

1
. 

• H
in

to
n

, 
R

. 
J.,

 
H

u
n

d
b

o
o

k
 

01
 .

�
r

lz
o

n
ll

, 
p

. 
1

2
6

, 
S

u
n

 
Pn

lll
C;s

cO
 D

u
d

 
N

e
w

 
Y

o
r

k
. 

1
8

7
8

. 

R
a

y
m

o
n

d
, 

R
. 

W
.o 

S
ta

ti
s

ti
c

s
 

of
 m

in
e

s
 

fi
n

d
 

m
in

in
g

 
tn

 
tb

e
 

S
ta

tt'
s

 
nn

ll 
T

e
rr

it
o

r
ie

s
 

w
e

st
 

or
 



(X) \ � 

25
4 

S
A

N
T

A
 

RI
TA

 A
N

D
 P

A
T

A
G

O
N

IA
 M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

T
he

 d
ep

os
it

s 
ar

e 
co

nt
ai

ne
d 

in
 a

 fi
ss

ur
e 

ve
in

 w
hi

ch
 d

ip
s 

60
° 

N
N

E
. 

in
 d

io
ri

te
 th

at
 is

 in
tr

ud
ed

 b
y 

rh
yo

lit
e 

ne
ar

 b
y.

 
T

he
 v

ei
n 

ra
ng

es
 f

ro
m

 
1 

fo
ot

 t
o 

5 
fe

et
 i

n 
w

id
th

, a
nd

 is
 w

or
ke

d 
in

te
rr

up
te

dl
y 

th
ro

ug
ho

ut
 t

he
 

le
ng

th
 o

f 
th

e 
cl

ai
m

, t
he

 p
io

ne
er

 w
or

k 
ha

vi
ng

 b
ee

n 
do

ne
 o

n 
th

e 
w

es
t 

pa
rt

, i
t 

is
 s

ai
d,

 t
o 

pr
oc

ur
e 

le
ad

 f
or

 �
he

 m
an

uf
ac

tu
re

 o
f 

bu
lle

ts
. 

T
he

 
ve

in
 c

on
ta

in
s 

ch
ie

fly
 c

er
us

it
e,

 p
yr

om
or

ph
it

e,
 a

nd
 s

ilv
er

-b
ea

ri
ng

 g
a

le
na

 i
n 

a 
ga

ng
ue

 c
om

po
se

d 
m

ai
nl

y 
of

 q
ua

rt
z,

 r
ho

do
ch

ro
si

te
, 

an
d 

sp
ec

ul
ar

 ir
id

es
ce

nt
 h

em
at

it
e 

de
ri

ve
d 

fr
om

 p
yr

it
e.

 
T

he
 o

re
 is

 s
im

ila
r 

in
 s

om
e 

re
sp

ec
ts

 t
o 

th
e 

H
ar

ds
he

ll 
or

e.
 

T
he

 v
ei

n 
an

d 
or

e 
ar

e 
ba

nd
ed

, 
po

ro
us

, a
nd

 d
ru

sy
. 

J
O

S
E

P
H

I
NE

 
lI

INE
. 

T
he

 J
os

ep
hi

ne
 m

in
e 

is
 a

bo
ut

 a
 q

ua
rt

er
 o

f 
a 

m
ile

 n
or

th
w

es
t 

of
 t

he
 

T
re

nc
h 

m
in

e,
 a

t 
ab

ou
t 

th
e 

sa
m

e 
el

ev
at

io
n,

 n
ea

r 
th

e 
"V

od
d'

s 
F

ai
r 

m
in

e 
ro

ad
. 

T
he

 d
ep

os
it

 w
as

 d
is

co
ve

re
d 

in
 t

he
 m

id
dl

e 
se

ve
nt

ie
s 

bu
t 

w
as

 n
ot

 w
or

ke
d 

un
ti

l 
ab

ou
t 

18
85

. 
O

pe
ra

ti
on

s 
th

en
 c

on
ti

nu
ed

 u
nt

il
 

18
90

. 
In

 1
8!)

!) 
it

 w
as

 r
el

oc
at

ed
 b

y 
th

e 
p

re
se

nt
 o

w
ne

rs
, M

es
sr

s. 
F

ar


re
ll

, P
ow

er
s,

 a
nd

 M
or

ri
so

n,
 w

ho
 h

av
e 

do
ne

 c
on

si
de

ra
bl

e 
w

or
k 

on
 i

t.
 

It
 h

as
 p

ro
du

ce
d 

$7
50

,0
00

 w
or

th
 o

f 
or

e,
 o

f 
w

hi
ch

 $
37

5,
00

0 
w

as
 t

ak
en

 
ou

t 
du

ri
ng

 t
he

 p
er

io
d 

fr
om

 1
89

3 
to

 1
89

7,
 w

he
n 

ab
ou

t 
th

re
e 

ca
rl

oa
ds

 
a 

m
on

th
 w

er
e 

sh
ip

pe
d.

 
T

he
 m

in
e 

is
 d

ev
el

op
ed

 b
y 

ab
ou

t 
3,

50
0 

fe
et

 o
f 

w
or

k,
 e

xt
en

di
ng

 t
o 

a 
de

pt
h 

of
 5

00
 f

ee
t 

on
 t

he
 d

ip
 o

f 
th

e 
ve

in
. 

M
os

t 
of

 t
he

 w
or

k 
w

as
 

do
ne

 in
 1

89
3 

to
 1

89
7.

 
T

he
 m

in
e 

is
 o

n 
th

e 
no

rt
hw

es
te

rl
y 

co
nt

in
ua

ti
on

 o
f 

th
e 

T
re

nc
h 

ve
in

, 
w

hi
ch

 i
s 

op
en

ed
 a

t 
in

te
rv

al
s 

be
tw

ee
n 

th
e 

tw
o 

m
in

es
 a

nd
 d

ip
s 

ab
ou

t 
45

° 
N

. 
in

 t
he

 s
am

e 
di

or
it

e 
co

un
tr

y 
ro

ck
, 

w
it

h 
in

tr
us

iv
e 

rh
yo

lit
e 

ne
ar

 b
y.

 
T

he
 v

ei
n 

is
 sa

id
 to

 w
id

en
 in

 t
he

 lo
w

er
 p

ar
t 

of
 th

e 
Jo

se
ph

in
a. 

m
In

e.
 

T
he

 o
re

 h
er

e 
is

 a
bo

ut
 a

ll 
su

lp
hi

de
. 

M
os

t 
of

 t
ha

t 
w

hi
ch

 h
as

 b
ee

n 
p

ro
du

ce
d 

is
 s

ai
d 

to
 a

ve
ra

ge
 6

0 
pe

r 
ce

nt
 i

n 
le

ad
 a

nd
 4

5 
ou

nc
es

 t
o 

th
e 

to
n 

in
 s

ilv
er

, a
nd

 o
n 

th
e 

lo
w

er
 le

ve
ls

 t
he

 o
re

 c
on

ta
in

s 
al

so
 a

bo
ut

 $
2.

50
 

in
 g

ol
d.

 
So

m
e 

ve
ry

 r
ic

h 
or

e 
ru

nn
in

g 
1,

80
0 

ou
nc

es
 o

r 
m

or
e 

in
 s

ilv
er

 
to

 t
he

 t
on

, i
t 

is
 s

ai
d,

 w
as

 t
ak

en
 o

ut
 o

n 
th

e 
w

es
t 

to
w

ar
d 

th
e 

rh
yo

lit
e 

bu
tt

e.
 

T
he

 m
in

e 
is

 r
ep

or
te

d 
to

 c
on

ta
in

 i
n 

si
gh

t 
80

,0
00

 t
on

s 
of

 o
re

 
th

at
 a

ve
ra

ge
s 

5 
pe

r 
ce

nt
 in

 l
ea

d 
an

d 
5 

ou
nc

es
 t

o 
th

e 
to

n 
in

 s
ilv

er
. 

S
U

N
N

Y
S

I
D

E
 

K
INE

. 

T
he

 S
un

ny
si

de
 m

in
e 

is
 It

 m
ile

s 
so

ut
hw

es
t o

f 
th

e 
Ja

nu
ar

y 
m

in
e 

an
d 

2t
 m

ile
s 

w
es

t 
of

 H
ar

sh
aw

, o
n 

th
e 

up
pe

r 
pa

rt
 o

f 
A

lu
m

 G
ul

ch
, 

at
 a

n 
el

ev
at

io
n 

of
 a

bo
ut

 5
,8

00
 f

ee
t. 

T
he

 p
ro

pe
rt

y 
co

m
pr

is
es

 a
 g

ro
up

 o
f 

ei
gh

t 
cl

ai
m

s 
(f

ig
. 

32
).

 
It

 w
as

 l
oc

at
ed

 i
n 

18
97

 b
y 

R
. 

F
ar

re
ll

, 
th

e 
ow

ne
r;

 
D

ur
in

g 
th

e 
fir

st
 h

al
f 

ye
ar

 o
f 

hi
s 

ow
ne

rs
hi

p,
 w

it
h 

a 
fo

rc
e 

of
 

16
 m

en
 w

or
ki

ng
 in

 t
he

 sh
af

ts
, h

e 
sh

ip
pe

d 
fiv

e 
ca

rl
oa

ds
 o

f 
co

pp
er

 c
ar


bo

na
te

 o
re

 t
ha

t b
ro

ug
ht

 r
et

ur
ns

 o
f 

$5
,0

00
 i

n 
co

pp
er

 a
nd

 si
lv

er
. 

E
ar

ly
 

S
U

N
N

Y
S

ID
E

 
M

IN
E

. 
25

5 
in

 1
91

2 
th

e 
pr

op
er

ty
 w

as
 r

ep
or

te
d 

to
 b

e 
bo

nd
ed

 t
o 

L
. 

D
. 

R
ic

ke
tt

s, 
of

 C
an

an
ea

. 

s.
 

III I N
. 

=
/.=

 

I 1:/ :Mfner
iJ'iZed 111 I t (�3
5' 

,\� c 

E.
 

b a.
 w

. 

Z5
 

0 
25

 Fee
t 

« 
I 

I 

50
0 

0 
50

0 
1,0

00
 

1,5
00

 
2.

00
0 

2,
50

0 
Fe

et
 

, I
 I

,
 

I 
, 

, 
I 

, 

FI
OU

UE
 3

2
.-

M
a

p
 a

n
d

 s
e

c
ti

o
n

s
 o

t 
S

u
n

n
y

si
d

e
 

m
in

e.
 

a,
 C

la
im

 
m

a
p

 o
t 

gr
ou

p
; 

b,
 c

ro
ss

 s
ec

. 
tl

o
n

 
or

 
sb

a
ft

 
a

n
d

 
o

re
 

z
o

n
e

; 
c, 

lo
n

g
It

u
d

In
a

l 
se

ct
io

n
 

o
t 

Bb
a

tt
 

a
n

d
 

o
re

 
zo

n
e.

 

T
he

 d
ep

os
its

 a
re

 c
on

ta
in

ed
 m

ai
nl

y 
in

 a
 m

in
er

al
iz

ed
 z

on
e 

ab
ou

t 
20

0 
fe

et
 w

id
e 

in
 g

ra
ni

te
 p

or
ph

yr
y,

 w
hi

ch
 t

re
nd

s 
N

. 
50

° 
W

. 
ac

ro
ss

 



� I N �
 

25
6 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
:M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

th
e 

cl
ai

m
s.

 
T

hi
s 

zo
ne

 c
on

si
st

s 
of

 b
el

ts
 o

f 
sh

ea
re

d 
an

d 
si

lic
ifi

ed
 c

ou
n

tr
y 

ro
ck

 w
hi

ch
 in

 p
la

ce
s 

sh
ow

s 
co

pp
er

 c
ar

bo
na

te
 o

re
s 

as
so

ci
at

ed
 w

it
h 

li
m

on
it

e 
an

d 
qu

ar
tz

. 
T

he
 b

el
ts

 a
re

 o
pe

ne
d 

pr
in

ci
pa

lly
 b

y 
se

ve
ra

l 
sh

af
ts

 t
o 

de
pt

hs
 o

f 
ab

ou
t 

90
 f

ee
t. 

F
ro

m
 t

he
 V

ol
ca

no
 s

ha
ft

, 
su

nk
 

to
 a

 d
ep

th
 o

f 
30

 f
ee

t 
on

 a
 s

ili
ce

ou
s 

be
lt

 w
hi

ch
 d

ip
s 

70
0 

SW
. 

an
d 

ca
rr

ie
s 

co
pp

er
 c

ar
bo

na
te

s,
 w

er
e 

sh
ip

pe
d 

tw
o 

ca
rl

oa
ds

 o
f 

or
e 

th
at

 
av

er
ag

ed
 9

 p
er

 c
en

t 
in

 c
op

pe
r 

an
d 

2 
ou

nc
es

 t
o 

th
e 

to
n 

in
 s

ilv
er

. 
In

 t
he

 S
un

ny
si

de
 s

ha
ft

, 
w

hi
ch

 i
s 

90
 f

ee
t 

de
ep

, 
an

 8
-f

oo
t 

st
op

e 
in

 
a 

dr
if

t 
to

 t
he

 s
ou

th
 y

ie
ld

ed
 2

2 
to

ns
 o

f 
m

al
ac

hi
te

 o
re

 t
ha

t 
av

er
ag

ed
 

20
 p

er
 c

en
t 

in
 c

op
pe

r 
an

d 
ca

rr
ie

d 
a 

lit
tl

e 
na

ti
ve

 g
ol

d 
an

d 
so

m
e 

si
lv

er
. 

T
he

 m
al

ac
hi

te
 i

s 
w

el
l 

cr
ys

ta
ll

iz
ed

, 
in

di
vi

du
al

s 
as

 m
uc

h 
as

 
on

e-
ei

gh
th

 o
f 

an
 i

nc
h 

in
 l

en
gt

h 
be

in
g 

no
te

d 
on

 d
ru

sy
 s

ur
fa

ce
s,

 a
nd

 
in

 t
he

 m
or

e 
m

as
si

ve
 p

ar
ts

 o
f 

th
e 

or
e 

fib
ro

us
 r

os
et

te
 f

or
m

s 
ar

e 
pr

ev
a

le
nt

. 
In

 t
he

 s
am

e 
dr

if
t 

ju
st

 u
nd

er
 t

he
 s

to
pe

 i
s 

a 
5-

fo
ot

 w
in

ze
 f

ro
m

 
w

hi
ch

 h
as

 b
ee

n 
ta

ke
n 

ab
ou

t 
15

 t
on

s 
of

 o
xi

di
ze

d 
or

e 
th

at
 i

s 
sa

id
 t

o 
av

er
ag

e 
14

 p
er

 c
en

t i
n 

co
pp

er
 a

nd
 5

 o
un

ce
s 

to
 t

he
 to

n 
in

 s
ilv

er
. 

T
hi

s 
or

e 
is

 v
er

y 
fin

e,
 s

of
t, 

da
rk

 g
re

en
is

h-
gr

ay
 e

ar
th

y 
m

at
er

ia
l a

nd
 is

 a
pp

ar


"e
nt

ly
 a

 m
ix

tu
re

 o
f 

ir
on

 o
xi

de
s 

w
it

h 
co

pp
er

 c
ar

bo
na

te
s. 

T
o 

a
" de

pt
h 

of
 4

0 
fe

et
 t

he
 m

in
er

al
iz

ed
 z

on
e 

is
 c

om
po

se
d 

la
rg

el
y 

of
 q

ua
rt

z 
ca

rr
yi

ng
 c

on
si

de
ra

bl
e 

co
pp

er
 c

ar
bo

na
te

s,
 b

ut
 b

el
ow

 t
hi

s 
de

pt
h 

th
e 

sh
af

t 
pa

ss
es

 t
hr

ou
gh

 s
of

t 
ea

rt
hy

 m
at

er
ia

l 
co

nt
ai

ni
ng

 a
 f

ew
 

sm
al

l m
as

se
s 

of
 s

ili
ce

ou
s 

ro
ck

 a
nd

 a
 la

rg
er

 a
m

ou
nt

 o
f 

ir
on

 o
xi

de
 th

an
 

is
 s

ee
n 

at
 t

he
 s

ur
fa

ce
. 

A
t 

a 
de

pt
h 

of
 8

0 
fe

et
 in

 a
 s

m
al

l 
so

ut
h 

dr
if

t 
an

ot
he

r 
sm

al
l 

po
ck

et
 o

f 
th

e 
bl

ac
k 

ox
id

iz
ed

 c
op

pe
r 

or
e 

w
as

 u
nc

ov


er
ed

. 
T

he
 s

of
t 

m
at

er
ia

l, 
th

ro
ug

h 
w

hi
ch

 t
he

 s
ha

ft
 e

xt
en

ds
, 

is
 s

ai
d 

to
 a

ve
ra

ge
 a

bo
ut

 2
 p

er
 c

en
t 

in
 c

op
pe

r 
ca

rb
on

at
es

. 
O

n 
th

e 
du

m
p 

th
er

e 
ar

e 
50

0 
to

ns
 o

f 
re

po
rt

ed
 3

 p
er

 c
en

t 
co

pp
er

 o
re

 a
nd

 1
5 

to
ns

 o
f 

14
 p

er
 c

en
t 

or
e.

 
S

T
A

N
D

A
R

D
 A

N
D

 T
HU

N
D

E
R

 P
R

O
S

P
E

C
T

S
. 

T
w

o-
th

ir
ds

 o
f 

a 
m

il
e 

so
ut

h 
of

 t
he

 S
un

ny
si

de
 m

in
e 

an
d 

It
 m

ile
s 

w
es

t 
of

 A
m

er
ic

an
 P

ea
k 

in
 t

he
 e

xt
re

m
e 

he
ad

 o
f 

A
lu

m
 G

ul
ch

 a
re

 t
w

o 
pr

os
pe

ct
s,

 t
he

 S
ta

nd
ar

d 
an

d 
th

e 
T

hu
nd

er
, 

w
ho

se
 d

ep
os

it
s 

ar
e 

si
m

i
la

r 
to

 t
ho

se
 o

f 
th

e 
Su

nn
ys

id
e 

m
in

e.
 

T
he

y 
oc

cu
r 

in
 s

he
ar

 o
r 

sh
ee

ti
ng

 
zo

ne
s 

in
 t

he
 g

ra
ni

te
 p

or
ph

yr
y 

co
un

tr
y 

ro
ck

 a
nd

 c
on

ta
in

 p
ri

nc
ip

al
ly

 
co

pp
er

 m
in

er
al

s.
 

T
he

 S
ta

nd
ar

d 
gr

ou
p 

co
ns

is
ts

 o
f 

14
 C

la
im

s.
 

H
er

e 
so

m
e 

ch
al

co
ci

te
 i

s 
re

po
rt

ed
 t

o 
ha

ve
 b

ee
n 

fo
un

d 
at

 a
 d

ep
th

 o
f 

20
 f

ee
t,

 
as

so
ci

at
ed

 w
it

h 
py

ri
te

 a
nd

 c
ha

lc
op

yr
it

e,
 i

n 
a 

40
-f

oo
t 

sh
af

t. 
O

n 
th

e "
T

hu
nd

er
 g

ro
up

 o
f e

ig
ht

 c
la

im
s 

th
e 

gr
an

it
e 

pO
l'p

hy
ry

, w
hi

ch
 

in
 g

en
er

al
 i

s 
si

lic
if

ied
 a

nd
 a

lt
er

ed
 a

nd
 c

on
ta

in
s 

w
id

el
y 

di
ss

em
in

at
ed

 
py

ri
te

 a
nd

 c
ha

lc
op

yr
it

e,
 i

nc
lu

de
s 

no
rt

hw
es

t-
so

ut
he

as
t 

ba
nd

s 
or

 s
he

ar
 

zo
ne

s 
an

d 
al

so
 a

n 
ea

st
-n

or
th

ea
st

 s
ys

te
m

 o
f 

fa
ul

ts
 a

nd
 j

oi
nt

s 
w

it
h 

fla
t 

so
ut

he
d

y 
di

p,
 a

lo
ng

 b
ot

h 
of

 w
hi

ch
 t

he
 s

ul
ph

id
e 

or
e 

m
in

er
al

s 
ar

e 
co

nc
en

tr
at

ed
. 

H
er

e 
al

l 
bu

t 
th

e 
fir

st
 2

0 
fe

et
 o

f 
an

 8
2-

fo
ot

 t
un

ne
l 

dr
iv

en
 w

es
tw

ar
d 

in
. o

ne
 o

f 
th

es
e 

zo
ne

s 
is

 i
n 

m
in

er
al

iz
ed

 s
of

t 
ro

ck
 

B
L

U
E

 
E

A
G

L
E

 
M

I)<
E

. 
2

5
7

 

t'e
ga

rd
ed

 u
s 

lo
w

-g
ra

de
 o

re
 u

nd
 s

ai
d 

to
 u

\-e
ra

ge
 a

bo
ut

 0
.6

 p
el

' c
en

t 
in

 
co

pp
er

 a
nd

 2
 o

un
ce

s 
in

 s
ilv

er
 a

nd
 4

0 
ce

nt
s 

in
 g

ol
u. 

to
 t

he
 t

on
. 

T
he

 
m

et
al

lic
 m

in
er

al
s 

ar
e 

py
ri

te
 a

nd
 c

ha
lc

op
yr

it
e,

 w
it

h 
a 

lit
tl

e 
te

tr
ah

e
dr

it
e 

an
d 

m
ol

yb
de

ni
te

. 
IN

V
IN

C
IB

L
E

 P
R

O
S

P
E

C
T

. 

B
eg

in
ni

ng
 a

t 
th

e 
no

rt
h 

fo
ot

 o
f 

th
e 

m
ou

nt
ai

ns
, 

in
 t

he
 m

ou
th

 o
f 

A
lu

m
 C

an
yo

n,
l 

a 
se

ri
es

 o
f 

a 
do

ze
n 

or
 m

or
e 

pr
os

pe
ct

s, 
so

m
e 

of
 w

hi
ch

 
ar

e 
on

 p
at

en
te

d 
gr

ou
nd

, 
ex

te
nd

 s
ou

th
w

ar
d 

al
on

g 
th

e 
co

ur
se

 o
f 

th
e 

ca
ny

on
 a

nd
 g

ul
ch

 f
or

 a
bo

ut
 2

 m
ile

s 
to

 a
 p

oi
nt

 w
it

hi
n 

th
re

e-
fo

ur
th

s 
of

 a
 m

ile
 o

f 
th

e 
W

or
ld

's 
F

ai
r 

m
in

e.
 

T
he

se
 p

ro
sp

ec
ts

 a
re

 a
cc

es
si

bl
e 

by
 w

ag
on

 r
oa

d 
as

ce
nd

in
g 

th
e 

ca
ny

on
 a

nd
 g

ul
ch

 f
ro

m
 t

he
 n

or
th

. 
T

he
 

to
po

gr
ap

hy
 i

s 
ro

ug
h.

 
T

he
 c

ou
nt

ry
 r

oc
k 

co
nt

ai
ni

ng
 t

he
 d

ep
os

it
s 

is
 

m
os

tl
y 

th
e 

rh
yo

lit
e 

of
 R

ed
 M

ow
lt

ai
n,

 a
lr

ea
dy

 d
es

cr
ib

ed
. 

T
he

 I
nv

in
ci

bl
e 

pr
os

pe
ct

 i
s 

21
 m

ile
s 

so
ut

h 
of

 P
at

ag
on

ia
, 

in
 t

he
 

no
rt

h 
fo

ot
 o

f 
th

e 
m

ou
nt

ai
ns

, 
at

 a
n-

el
ev

at
io

n 
of

 -:1:
,2

00
 f

ee
t 

in
 A

lu
m

 
C

an
yo

n.
 

It
 b

el
on

gs
 t

o 
th

e 
Iv

an
ho

e 
M

in
in

g 
C

o.
, 

of
 M

in
ne

ap
ol

is
, 

M
in

n.
 

It
 is

 o
pe

ne
d 

by
 a

 t
un

ne
l 

60
 f

ee
t 

in
 le

ng
th

, r
un

ni
ng

 �
. 

25
° 

E
. 

in
to

 t
he

 b
as

e 
of

 R
ed

 M
ou

nt
ai

n.
 

T
he

 c
ou

nt
ry

 r
oc

k 
is

 a
 n

ea
rl

y 
m

as
si

ve
 p

or
ph

yr
it

ic
 r

hy
ol

ite
 c

ar
ry


in

g 
a 

gr
ea

.t 
de

al
 

of
 

di
ss

em
in

at
ed

 c
up

ri
fe

ro
us

 p
yr

it
e 

an
d 

a 
lit

tl
e 

ch
al

co
py

ri
te

. 
It

 i
s 

ty
pi

ca
l 

of
 t

he
 R

ed
 M

ou
nt

ai
n 

m
as

s 
an

d 
is

 s
ai

d 
to

 c
on

ta
in

 i
n 

ge
ne

ra
l 

fr
om

 1
 t

o 
3 

pe
r 

ce
nt

 o
f 

co
pp

er
 a

nd
 a

bo
ut

 $
1 

in
 g

ol
d 

to
 t

he
 t

on
. 

It
 i

s 
cu

t 
by

 a
 s

er
ie

s 
of

 j
oi

nt
s 

di
pp

in
g 

25
0_

30
0 

N
N

'V
., 

in
 w

hi
ch

 t
he

re
 i

s 
a 

co
nc

en
tr

at
io

n 
of

 n
ea

rl
y 

pu
re

 i
ro

n 
su

l
ph

id
es

 i
n 

ve
in

le
ts

 o
r 

ba
nd

s,
 t

he
 w

id
es

t 
It

 i
nc

he
s 

in
 w

id
th

. 
T

he
 t

un


ne
l 

is
 h

ea
de

d 
to

 in
te

rs
ec

t 
a 

20
-f

oo
t 

qu
ar

tz
 v

ei
n 

se
ve

ra
l

lu
m

dr
ed

 f
ee

t 
ab

ov
e 

an
d 

50
0 

fe
et

 f
ro

m
 t

he
 m

ou
th

, 
th

e 
ir

on
 a

nd
 c

op
pe

r 
su

lp
hi

de
s 

in
 w

hi
ch

 a
re

 s
ai

d 
to

 c
ar

ry
 f

ro
m

 $
5 

to
 $

19
 i

n 
go

ld
 t

o 
th

e 
to

n.
 

In
 t

he
 

tu
nn

el
 a

 g
oo

d 
de

al
 o

f 
al

um
 a

nd
 s

ul
ph

ur
 i

s 
be

in
g 

de
po

si
te

d 
on

 t
he

 
w

al
ls

 a
nd

 a
 f

ew
 p

at
ch

es
 o

f 
bl

ue
 c

op
pe

r 
su

lp
ha

te
 w

er
e 

no
te

d.
 

T
he

 
su

rf
ac

e 
of

 t
he

 r
hy

ol
it

e 
is

 s
ta

in
ed

 a
 d

ee
p 

re
d 

by
 ir

on
. 

It
 is

 s
ta

te
d 

th
at

 
th

e 
ro

ck
 a

t 
th

is
 p

la
ce

 h
as

 b
ee

n 
te

st
ed

 f
or

 t
he

 m
an

uf
ac

tu
re

 o
f 

su
l

ph
ur

ic
 a

ci
d 

an
d 

th
at

 t
he

 c
on

ce
nt

ra
te

s 
av

er
ag

ed
 3

3 
pe

r 
ce

nt
 o

f 
ir

on
 

an
d 

35
 t

o 
36

 p
er

 c
en

t o
f 

su
lp

hu
r.

 

B
L

U
E

 E
A

G
L

E
 K

I
NE

. 

T
he

 B
lu

e 
E

ag
le

 m
in

e,
 b

el
on

gi
ng

 t
o 

Ja
m

es
 H

al
e,

 o
f 

H
ar

sh
aw

, 
is

 
in

 A
lu

m
 G

ul
ch

 h
al

f 
a 

m
ile

 s
ou

th
 o

f 
th

e 
In

vi
nc

ib
le

 p
ro

sp
ec

t, 
at

 a
n 

el
ev

at
io

n 
of

 4
,3

75
 f

ee
t. 

T
he

 d
ep

os
it

 w
as

 d
is

co
ve

re
d 

ab
on

t 
18

97
 a

nd
 

w
as

 a
cq

ui
re

d 
in

 1
90

1 
by

 t
he

 p
re

se
nt

 o
w

ne
r,

 w
ho

 i
n 

th
e 

ne
xt

 y
ea

r 
or

 
tw

o 
w

or
ke

d 
it

 a
nd

 s
hi

pp
ed

 f
ro

m
 i

t 
to

 t
he

 D
Ol

lg
h

; 
sm

el
te

r 
ab

ou
t 

60
 

1 T
be

 t
e

rm
 U

 c
ll

n
y

o
n

/
' 

a
s

 b
e

r
e

 u
s

e
d

, 
re

fe
rs

 o
n

ly
 t

o
 t

h
e

 s
te

e
p

. 
h

ig
h

, 
a

n
t.!

 m
o

re
 o

r
 l

e
ss

 
b

o
x

. 
s

id
e

d
 

p
o

rt
io

n
 

o
f

 
th

e
 

A
lu

m
 

G
u

lc
h

 
d

ra
in

a
g

e
 

w
a

y
. 

u
b

o
u

t 
a

 
m

il
e

 
10

 e
x

te
n

t.
 

ly
In

g
 

n
e

a
r 

th
e

 
n

o
r

th
 

e
n

d
 

o
f

 
th

e
 

P
a

tn
�

o
n

ia
 

�
ro

u
n

tn
it1

s.
 

1'
II

e
 

r
e

st
 

o
f 

tl
li

s 
d

ra
in

a
g

e
 

w
a

y
. 

th
o

u
g

h
 

p
o

r
ti

o
n

s
 o

f 
it

 a
r

e
 c

a
o

y
o

n
-l

lI
,e

. 
is

 b
y

 p
r

io
ri

ty
 o

f 
u

sa
g

e
 d

e
Si

g
n

a
te

d
 b

y
 t

h
e

 t
er

m
 A

h
lO

l 
G

u
lc

h
. 

4
7

2
5

3
°-

B
u

l!
.5

8
2

-
1

5
-

17
 



~
 

~
 
~
 

25
8 

S
.\

N
T

A
 

R
IT

.\
 

.\
X

D
 

P
.\

T
.\

G
O

X
I.

\ 
:'

1
1

0
'l

JX
T

.\
IX

S
1 

.\
R

IZ
O

X
A

. 

to
ns

 o
f 

ha
nd

-s
or

te
d 

or
e 

th
at

 i
s 

sa
id

 t
o 

ha
ve

 a
ve

ra
ge

d 
18

! 
p

er
 c

en
t 

in
 c

op
pe

r 
an

d 
17

 o
un

ce
s 

in
 s

il
ve

r 
an

d
 $

1.
50

 i
n 

g
o

ld
 to

 t
he

 t
on

. 
C

on


si
de

ra
bl

e 
or

e 
is

 i
n 

si
g

h
t 

in
 t

he
 m

in
e,

 w
hi

ch
 i

s 
no

w
 p

ro
du

ci
ng

. 
T

h
e 

m
in

e 
is

 d
ev

el
op

ed
 b

y 
a 

24
0-

fo
ot

 t
un

ne
l 

on
 t

he
 v

ei
n,

 2
0 

fe
et

 
ea

ch
 o

f 
up

ra
is

e 
an

d 
cr

os
sc

ut
, 

an
d 

a 
50

-f
oo

t 
w

in
ze

. 
H

au
la

ge
 r

at
es

 
fr

om
 t

he
 m

in
e 

to
 t

h
e 

ra
il

ro
ad

 a
re

 $
1.

;'1
0 

a 
to

n.
 

T
h

e 
co

un
tr

y 
ro

ck
 i

s 
rh

yo
li

te
 p

o
rp

h
y

ry
 i

n 
w

hi
ch

 t
h

e 
de

po
si

ts
 a

re
 

co
nt

ai
ne

d 
in

 a
 w

el
l-

ba
nd

ed
 q

u
ar

tz
 v

ei
n 

th
at

 s
tr

ik
es

 e
as

t 
an

d 
st

an
ds

 
ve

rt
ic

al
. 

T
h

e 
cr

o
p

p
in

g
s 

ar
e 

co
at

ed
 

w
it

h 
al

um
, 

su
lp

hu
r,

 a
nd

 s
om

e 
bl

ue
 c

op
pe

r 
su

lp
ha

te
. 

T
h

e 
ve

in
 i

s 
ab

ou
t 

21
 

fe
et

 i
n 

w
id

th
 

an
d 

ca
r

ri
es

 
go

od
-l

oo
ki

ng
 c

op
pe

r 
or

e 
b

u
t 

br
an

ch
es

 s
om

ew
ha

t 
in

 
fe

at
he

ry
 

fo
rm

. 
T

he
re

 i
s 

sa
id

 t
o 

be
 p

re
se

nt
 a

ls
o 

an
 

as
so

ci
at

ed
 8

-i
nc

h 
ve

in
 o

r 
sh

oo
t,

 
ri

ch
 

in
 b

la
ck

 c
op

pe
r 

or
e.

 
T

h
e 

m
et

al
li

c 
m

in
er

al
s 

ar
e 

w
el

l
ba

nd
ed

 b
or

ni
te

, 
py

ri
te

, 
ch

al
co

py
ri

te
, 

an
d

 a
rg

en
ti

te
, 

co
nt

ai
ne

d 
in

 
a 

qu
ar

tz
 g

an
gu

e.
 

S
om

e 
ox

id
iz

ed
 

or
es

 
ar

e 
as

so
ci

at
ed

 
w

it
h 

su
lp

hi
de

s 
at

 t
he

 s
ur

fa
ce

. 
R

A
K

l'
S

O
N

 
P

R
O

S
P

E
C

T
. 

T
h

e 
H

am
ps

on
 

pr
os

pe
ct

 
is

 
ab

ou
t 

a 
m

il
e 

so
ut

he
as

t 
o

f 
th

e 
B

lu
e 

E
ag

le
 p

ro
sp

ec
t 

an
d 

th
re

e-
fo

ur
th

s 
o

f 
a 

m
il

e 
n

o
rt

h
 o

f 
th

e 
'V

or
ld

's
 

F
ai

r 
m

in
e,

 a
t t

h
e 

en
d 

o
f 

th
e 

w
ag

on
 r

o
ad

 a
sc

en
di

ng
 A

lu
m

 G
ul

ch
, 

on
 a

n 
ea

st
er

n 
tr

ib
ut

ar
y 

th
u

t 
lie

s 
in

 t
he

 s
ou

th
w

es
t 

ba
se

 o
f 

R
ed

 M
ou

nt
ai

n,
 

at
 a

n 
el

ev
at

io
n 

o
f 

ab
ou

t 
4,

60
0 

fe
et

. 
It

 i
s 

on
 a

 f
au

lt
 f

is
su

re
 i

n 
th

e 
re

d 
po

rp
hy

ri
ti

c 
rh

yo
li

te
, 

an
d 

an
 a

re
a 

o
f 

sh
ar

p
ly

 u
pf

au
lt

ed
 d

io
ri

te
 8

00
 

fe
et

 
w

id
e 

lie
s 

on
ly

 
20

 
fe

et
 

di
st

an
t 

on
 

th
e 

so
ut

h,
 

th
e 

fo
rm

at
io

na
l 

co
nt

ac
t 

be
in

g 
pa

ra
ll

el
 

w
it

h 
th

e 
fi

ss
ur

e.
 

S
he

et
in

g 
co

m
m

on
 t

o 
bo

th
 

th
e 

rh
yo

li
te

 a
nd

 t
he

 d
io

ri
te

 d
ip

s 
45

° 
E

. 
T

h
e 

le
dg

e 
is

 o
pe

ne
d 

b
y

 a
 6

0-
fo

ot
 c

ro
ss

cu
t 

tu
nn

el
, 

10
0 

fe
et

 o
f 

d
ri

ft
, 

an
d 

tw
o 

sh
al

lo
w

 w
in

ze
s 

w
hi

ch
 o

w
in

g 
to

 t
h

e 
st

ee
pn

es
s 

of
 t

h
e 

sl
op

e 
gi

-v
e 

a 
co

ns
id

er
ab

le
 d

ep
th

. 
T

h
e 

fi
ss

ur
e 

di
ps

 s
te

ep
ly

 t
o 

th
e 

so
ut

h 
an

d 
ra

ng
es

 f
ro

m
 V

 i
nc

he
s 

to
 3

 f
ee

t 
in

 w
id

th
. 

It
 c

on
ta

in
s 

m
os

tl
y 

cr
ps

he
d,

 
al

te
re

d,
 

an
d 

in
 

p
ar

t 
so

ft
 

rh
yo

li
te

 
an

d
 

rh
yo

li
te

 
go

ug
e 

w
it

h 
so

m
e 

qu
ar

tz
 a

nd
 i

n 
pl

ac
es

 a
 3

 t
o 

-! 
in

ch
 q

u
ar

tz
 v

ei
n 

o
r 

st
ri

ng
er

, 
al

l 
m

or
e 

o
r 

le
ss

 
im

pr
eg

na
te

d 
w

it
h

 
py

ri
te

 
an

d 
a 

li
tt

le
 

ch
al

co
py

ri
te

, 
bl

ac
k 

co
pp

er
 s

ul
ph

id
e,

 a
nd

 s
om

e 
ca

rb
on

at
es

 o
f 

ir
o

n
 a

nd
 c

op
pe

r,
 i

n 
w

hi
ch

, 
ho

w
ev

er
, 

th
e 

pe
rc

en
ta

ge
 o

f 
co

pp
er

 u
s 

a 
w

ho
le

 m
us

t 
be

 
sm

ul
l. 

F
L

U
X

 K
IN

E
. 

L
o

ca
ti

o
n

.-
T

h
e 

F
lu

x
 m

in
e,

 
at

 o
ne

 
ti

m
e 

ca
ll

ed
 t

he
 

G
os

he
n 

m
in

e,
 

is
 4

 m
il

es
 s

ou
th

 o
f 

P
at

ag
o

n
ia

 a
nd

 2
! 

m
il

es
 f

ro
m

 t
h

e 
ra

il
ro

ad
, 

ab
ou

t 
a 

m
ile

 w
it

hi
n 

th
e 

m
ou

nt
ai

ns
 f

ro
m

 t
h

ei
r 

n
o

rt
h

 e
dg

e,
 i

n 
th

e 
he

ad
 o

f 
F

lu
x 

G
ul

ch
, 

a 
pa

ra
ll

el
 s

ou
th

w
es

te
rn

 t
ri

b
u

ta
ry

 o
f 

_\
}u

rn
 G

ul
ch

 a
bo

ut
 

ha
lf

 
a 

m
il

e 
so

ut
hw

es
t 

o
f 

th
e 

B
lu

e 
E

ag
le

 m
in

e,
 

at
 a

n 
el

ev
at

io
n 

o
f 

ab
ou

t 
4,

80
0 

fe
et

 
(P

l.
 I

).
 

It
 i

s 
re

ac
he

d 
by

 a
 g

oo
d 

w
ag

on
 r

oa
d 

o
f 

!l
as

y 
gr

ad
e.

 

F
L

U
X

 
M

IN
E

. 
25

9 

H
is

to
ry

 a
n

d
 1

>
ro

du
ct

io
n.

-T
he

 F
lu

x
 i

s 
re

po
rt

ed
 t

o
 b

e 
an

 o
ld

 )
fe

xi


ca
n 

m
in

e 
an

d 
to

 
ha

ve
 b

ee
n 

lo
ca

te
d 

in
 t

he
 e

ar
ly

 f
if

ti
es

. 
In

 1
85

8 
or

e 
fr

om
 

it.
 

w
as

 
sm

el
te

d 
in

 
th

e 
ad

ob
e 

fu
rn

ac
e 

in
 

_·
U

um
 

G
ul

ch
, 

ne
ar

 
So

no
it

:~
 C

re
ek

, 
an

d 
Iu

te
r,

 i
t 

is
 s

ai
d,

 t
h

e 
m

in
e 

fu
rn

is
he

d 
ie

ad
 u

se
d 

fo
r 

am
m

un
it

io
n 

in
 t

he
 

C
iY

il 
'V

ar
. 

It
 w

as
 

re
lo

ca
te

d 
in

 
18

18
. 

It
 a

nd
 

th
e 

H
ar

d
sh

el
l 

m
in

e 
to

ge
th

er
 a

re
 r

ep
or

te
d 

to
 h

aY
e 

sh
ip

pe
d 

m
or

e 
th

an
 

50
,0

00
 t

o
n

s 
o

f 
or

e,
 m

os
t 

of
 w

hi
ch

 c
am

e 
fr

om
 t

he
 F

lu
x

 m
iu

e.
 

It
 w

as
 w

or
ke

d 
ab

ou
t 

18
82

, 
an

d 
se

ve
ra

l 
th

ou
sa

nd
 

to
ns

 o
f 

or
e 

w
as

 
sh

ip
pe

d 
to

 
th

e 
B

en
so

n 
sm

el
te

r.
 

L
at

er
 i

t 
w

as
 

ta
ke

n 
up

 
by

 
R

. 
R

. 
R

ic
ha

rd
so

n 
an

d 
pa

rt
ne

rs
, 

o
f 

P
at

ag
o

n
ia

, 
un

de
r 

th
e 

pr
es

en
t 

lo
ca

ti
on

 
ti

tl
e,

 w
hi

ch
 

da
te

s 
fr

om
 

Ja
n

u
ar

y
, 

18
97

. 
D

u
ri

n
g

 t
h

at
 y

ea
r 

it
 p

ro


du
ce

d 
n

ea
rl

y
 1

,0
00

 t
on

s 
o

f 
or

e.
 

S
ti

ll
 l

at
er

, 
th

ro
u

g
h

 p
ur

ch
as

e,
 t

he
 

ti
tl

e 
pa

ss
ed

 t
o 

l\
lr

. 
R

ic
ha

rd
so

n,
 w

ho
 i

s 
th

e 
pr

es
en

t 
ow

ne
r.

 
In

 1
8f

iG
 

th
e 

pr
op

er
ty

, 
to

g
et

h
er

 w
it

h 
ot

he
r 

H
ar

ds
he

ll
 m

in
es

, 
w

as
 

bo
nd

ed
 t

o 
th

e 
~\

.r
iz

on
a 

G
ol

d 
&

 
C

op
pe

r 
C

o.
, 

w
hi

ch
 

bu
il

t 
th

e 
sm

el
te

r 
at

 P
at

ag
o

n
ia

, 
m

or
e 

fu
ll

y 
re

fe
rr

ed
 t

o 
u

n
d

er
" 

H
ar

ds
he

ll
 m

in
e.

" 
T

h
is

 
co

m
pa

ny
 t

oo
k 

fr
om

 t
he

 
F

lu
x 

m
in

e 
ab

ou
t 

2,
00

0 
to

ns
 o

f 
or

e,
 m

ad
e 

a 
pa

ym
en

t 
o

f 
$1

0,
00

0 
on

 
th

e 
tw

o 
m

in
es

, 
an

d 
af

te
r 

sm
el

ti
ng

 t
he

 
or

e 
at

 P
at

ag
o

n
ia

 r
el

in
qu

is
he

d 
th

e 
pr

op
er

ty
. 

B
es

id
es

 t
h

e 
or

e 
tr

ea
te

d 
by

 t
he

 A
lu

m
 G

ul
ch

, 
P

at
ag

o
n

ia
, 

an
d 

B
en

so
n 

sm
el

te
rs

, 
ab

ou
t 

10
 c

ar
lo

ad
s 

o
f 

hi
gh

-g
ra

de
 g

al
en

a 
or

e,
 a

>
er

ag
in

g 
fr

om
 

$6
0 

to
 $

10
0 

to
 

th
e 

to
n,

 w
er

e 
sh

ip
pe

d 
to

 E
l 

P
as

o 
in

 
19

04
. 

In
 1

90
5 

B
en

ja
m

in
 

H
en

ey
, 

o
f 

T
uc

so
n,

 t
oo

k 
a 

bo
nd

 
on

 t
he

 m
in

e,
 o

rg
an

iz
ed

 
a 

co
m

pa
ny

, 
an

d 
di

d 
m

uc
h 

w
or

k 
on

 i
t,

 a
nd

 b
y 

ex
te

ns
io

n 
o

f 
ti

m
e 

he
 

st
il

l 
co

nt
ro

ll
ed

 i
t 

in
 1

 UO
V.

 
H

e 
su

nk
 t

he
 m

in
e 

fr
om

 1
10

 t
o 

26
0 

fe
et

 i
n 

de
pt

h,
 d

id
 a

bo
ut

 8
00

 f
ee

t 
of

 t
un

ne
li

ng
 a

nd
 d

ri
ft

in
g,

 p
as

se
d 

fr
om

 t
he

 
ox

i1
le

 i
nt

o 
th

e 
su

lp
hi

de
 z

on
e 

at
 a

 d
ep

th
 o

f 
ab

ou
t 

25
0 

fe
et

, 
an

d 
in

 H
\0

9 
su

sp
en

de
d 

op
er

at
io

ns
. 

In
 O

ct
ob

er
, 

1V
H

, 
th

e 
pr

op
er

ty
 w

as
 s

ai
d 

to
 b

e 
bo

nd
ec

l 
to

 C
al

if
or

ni
a 

pe
op

le
, 

w
ho

 w
il

l 
in

st
al

l 
a 

m
il

l. 
It

 c
om

pr
is

es
 a

 
gr

ou
p 

of
 1

1 
da

im
s.

 
D

ev
el

op
m

en
t 

an
d 

eq
u

ip
m

en
t.

-T
he

 m
in

e 
is

 d
ev

el
op

ed
 b

y 
m

or
e 

th
an

 
5,

00
0 

fe
et

 o
f 

w
or

k,
 a

bo
ut

 a
ll

 c
on

ce
nt

ra
te

d 
on

 t
he

 F
lu

x
 c

la
im

, 
at

 t
h

e 
m

in
e,

 
w

he
re

 
se

,·e
m

l 
\·e

in
s 

01
· 

lo
de

s 
se

em
 

to
 

co
m

e 
to

ge
th

er
 

in
 

th
e 

so
ut

h 
sh

ou
ld

er
 

o
f 

F
lu

x
 

H
iu

ge
 

in
 

a 
la

rg
e 

de
po

si
t 

th
at

 
w

as
 

fi
rs

t 
m

in
cu

 
in

 
an

 
op

en
 c

ut
 j

u
st

 s
ou

th
ea

st
 o

f 
th

e 
sh

af
t.

 
T

he
 w

or
k 

co
n

si
st

s 
m

ai
nl

y 
o

f 
tu

nn
el

s,
 s

ha
ft

s,
 d

ri
ft

s,
 

cr
os

sc
ut

s,
 a

nd
 s

ta
pe

s 
an

d 
is

 
di

st
ri

bu
te

d 
on

 
fo

ur
 

le
\·e

ls
, 

70
, 

10
0,

 
12

5,
 

an
d 

26
0 

fe
et

 
be

lo
w

 
th

e 
su

rf
ac

e,
 a

s 
sh

ow
n 

in
 t

he
 c

ro
ss

 s
ec

ti
on

 i
n 

P
la

te
 X

V
II

I.
 

T
h

is
 p

la
te

 
al

so
 

sh
ow

s 
th

e 
gr

ou
nd

 
pl

an
 o

f 
th

e 
le

,·e
ls

 
an

d 
so

m
e 

of
 

th
e 

m
ai

n 
w

or
ki

ng
s,

 t
o

g
et

h
er

 w
it

h 
th

e 
or

e 
de

po
si

ts
 

an
d 

th
e 

ge
ol

og
y 

on
 t

he
 

se
pa

ra
te

 l
e,

·e
ls

 s
om

ew
ha

t 
m

or
e 

in
 d

et
ai

l.
 

A
ll

 t
he

 l
ev

el
s 

ar
e 

en
te

re
d 

b
y

 a
d

it
 t

un
ne

ls
 a

nd
 t

he
 t

o
p

o
g

ra
p

h
y

 i
s 

su
ch

 t
h

at
 a

no
th

er
 c

an
 s

ti
ll

 b
e 

d
ri

n
m

 a
t 

40
0 

fe
et

 b
el

ow
 t

he
 c

ol
la

r 
o

f 
th

e 
sh

af
t.

 
T

h
e 

w
or

k 
in

cl
ud

es
 a

 2
60

-f
oo

t 
m

ai
n 

sh
af

t.
 a

n 
80

0-
fo

ot
 w

es
t 



� � \Q
 

u. 
S. G

EO
LOG

ICA
L S

UR
VI

Y 

..
..

..
 �

. 
� 

l'O.'oqT
TlJNNa.

uY�
.$tI:I .... 

C::A
05

$ 
Sf

CT
IO

H 
ON

 U
N

f. 
a�

a'
 

(�
,_

tn)
 

.sH
AFT

 

, 
-,

'  " " : :  
Um

..t
on •

 

.. ... .. <�,
-. ii

 
... 

" 

/:t. 
: :  

, T--=- -- -
-::=

::::
:� 

l&()
-'OO

r TU
NN

U 
uy

n 

'? 
IctO 

I� 
ZO

O 
l{O

 ncr
 

CR
OS

S S
EC

TIO
N 

ON
 L

JN
� 

A
-A

' 
(L

oo
kin

g n
orth

) 

A I \ \ ��
� 

��
�.- � 

l
im

e
s

t
o

n
e

 

li",er
 .. ' 

O"
�N

 CfJ
r l

im
e

s
t

o
n

e
 

.. \ \ 
L

im
el._

 

70
'''

OO
T 

rU
NN

C!.
. L�

VC
L 

»
 

ro
 

�
 

GE
NE

RA
L 

PLA
N O

F
 W

O
R

K
IN

G
S

 

, :fi'i
 

li_
.�

 

\ \ \ .,'
 

IOO
-r

oo
r 

rU
NN

£L 
LL

yn
 

�.o 
I� 

!!O 
� 

PL
AN

S 
OF

 W
OR

KI
NG

S 
ON

 L
IN

E 
A

-
A

'
 

L
im

e
s

t
o

n
e

 

L
im

e
s

t
o

n
e

 

P
L

A
N

 
A

N
a

 
S

E
C

T
IO

N
S

 
O

F
 

W
O

R
K

IN
G

S
 

O
F

 
F

L
U

X
 

M
IN

E
. 

8U
L.LE.

TIN
 582

 P
LA

TE
 X

VII
I 

'\ �r.u .. \ 
�

 
\ 

Utn
 ••

 �_
 

\ \ \ \ ,,'
 

IZS
-'OO

T L
£v

tl.
 



� I UJ
 

\) 

26
0 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

tu
n

n
el

, 
a 

50
0-

fo
ot

 
so

ut
h

 
tu

n
n

el
, 

an
d

 2
00

 f
ee

t 
o

f 
cr

os
sc

ut
 

on
 t

h
e 

se
co

n
d

 a
n

d
 f

ou
rt

h
 l

ev
el

s.
 

T
h

e 
lo

w
er

 t
un

n
el

 c
on

n
ec

ts
 w

it
h

 t
h

e 
sh

af
t 

by
 a

 1
20

·f
oo

t 
cr

os
sc

ut
 o

n
 

th
e 

26
0-

fo
ot

 l
ev

el
. 

M
os

t 
of

 t
h

e 
st

op
in

g
, 

as
 s

h
ow

n
 i

n
 P

la
te

 X
V

II
I,

 
is

 o
n

 t
h

e 
70

-f
oo

t 
an

d
 1

25
-f

oo
t 

le
ve

ls
, 

fr
om

 w
h

ic
h

 m
os

t 
o

f 
th

e 
u

n
de

r·
 

g
ro

un
d

 o
re

 h
as

 b
ee

n 
p

ro
d

uc
ed

. 
T

h
er

e 
is

 a
ls

o 
m

u
ch

 o
p

en
-c

ut
 w

or
k

, 
fo

r 
in

st
an

ce
, 

th
e 

cu
t 

or
 p

it
 e

as
t 

o
f 

th
e 

sh
af

t,
 7

5 
fe

et
 l

on
g

, 
22

 f
ee

t 
w

id
e,

 
an

d
 1

5 
fe

et
 d

ee
p.

 
M

os
t 

of
 t

h
e 

u
p

p
er

 w
or

k 
is

 o
ld

 a
n

d
 w

as
 

d
on

e 
in

 t
h

e 
m

os
t 

ir
re

g
ul

ar
 m

an
n

er
. 

T
op

og
m

p
h

y
 

an
d 

g
eo

lo
g

y
.-

T
h

e 
to

p
og

ra
p

h
y

, 
as

 s
h

ow
n

 
in

 P
la

te
 

X
V

II
, B

, i
s 

h
il

ly
 b

ut
 n

ot
 r

ug
g

ed
. 

..o\.
s 

th
e 

or
es

 a
re

 e
x

p
os

cd
 a

t 
th

e 
su

r
fa

ce
 i

n
 t

h
e 

up
p

er
 e

n
d

 o
f 

th
e 

st
ee

p
, 

n
ar

ro
w

 n
or

th
-s

ou
th

 r
id

g
e 

an
d

 a
 

ca
n

y
on

 o
r 

g
ul

ch
 s

ev
er

al
 h

u
n

d
re

d
 f

ee
t 

de
ep

 l
ie

s 
on

 e
it

h
et

' 
si

d
e 

an
d

 no
 

sa
d

d
le

 a
lm

os
t 

as
 d

ee
p 

at
 t

he
 a

d
jo

in
in

g
 e

n
d

, 
n

at
ur

e 
ha

s 
al

l 
bu

t 
m

in
ed

 
th

e 
d

ep
os

it
s 

h
er

se
lf

. 
T

h
e 

ol
d

es
t 

ro
ck

 f
or

m
at

io
n

 a
t 

th
e 

m
in

e 
is

 a
 s

m
al

l 
ar

ea
 o

r 
n

uc
le

u;;
 

of
 p

ri
n

ci
p

al
ly

 P
al

eo
zo

ic
 l

im
es

to
ne

 "W
it

h
 s

om
e 

as
so

ci
at

ed
 c

on
g

lo
m

er
at

e 
an

d
 s

h
al

e.
 

T
he

se
 s

ed
im

en
ta

ry
 r

oc
k

s 
ar

e 
in

tr
ud

ed
 b

y
 q

ua
rt

z 
m

on


zo
n

it
e 

(1
) 

an
d

 
g

ra
n

it
ic

 
ap

li
te

 
an

d
 

to
g

et
h

er
 

w
it

h
 

th
em

 
ar

e 
su

r
ro

un
d

ed
, 

ov
er

la
in

, 
an

d
 

in
tr

ud
ed

 
b

y
 

th
e 

T
er

ti
ar

y
 

rh
y

ol
it

e 
or

 
so


ca

ll
ed

 p
or

p
h

y
ry

, 
w

h
il

e 
b

u
t 

a 
fe

w
 h

un
d

re
d

 y
ar

d
s 

d
is

ta
n

t,
 i

n 
or

 n
ea

r 
th

e 
d

ee
p

 g
ul

ch
 o

n
 t

h
e 

w
es

t,
 o

cc
ur

s 
th

e 
g

re
at

 f
au

lt
 c

on
ta

ct
 b

et
w

ee
n

 
th

e 
rh

y
ol

it
e 

of
 t

h
e 

F
lu

x
 m

in
e 

an
d

 t
h

e 
g

ra
n

it
e 

p
or

p
h

y
ry

 o
f 

T
h

re
e 

R
 

M
ou

n
ta

in
, 

w
h

ic
h

 p
ro

b
ab

ly
 a

ls
o 

in
tr

ud
es

 t
he

 P
al

eo
zo

ic
 b

ed
s 

in
 t

h
e 

vi
ci

n
it

y
 

of
 

th
e 

m
in

e.
 

T
h

e 
co

ur
se

 
o

f 
th

is
 f

au
lt

, 
w

h
ic

h
 

is
 

ab
ou

t 
N

. 
30

° 
vV

., i
s 

ap
p

ro
x

im
at

el
y

 f
ol

lo
w

ed
 b

y
 t

h
e 

21
-m

il
e 

ca
n

y
on

 n
ea

r 
by

 
on

 t
h

e 
w

es
t 

an
d

 i
s 

m
ar

k
ed

 b
y

 a
 b

ol
d

ly
 c

ro
p

p
in

g
 s

il
ic

ifi
ed

 r
ee

f 
ex

te
n

d
· 

in
g

 f
or

 s
ev

er
al

 m
il

es
 a

cr
os

s 
th

e 
co

un
tr

y
 f

ro
m

 a
 p

oi
n

t 
ab

ou
t 

th
re

e
fo

ur
th

s 
of

 a
 m

il
e 

so
ut

h
w

es
t 

of
 t

h
e 

W
or

ld
's

 F
ai

r 
m

in
e 

to
 t

h
e 

no
rt

h
 

ba
se

 o
f 

th
e 

m
ou

n
ta

in
s.

 
T

h
e 

g
en

er
al

 s
tr

uc
tu

re
 c

om
m

on
 t

o
 t

h
e 

fo
rm

at
io

n
s 

o
f 

th
e 

re
g

io
n

 
is

 
a 

sh
ee

ti
n

g
 

w
h

ic
h

 
d

ip
s 

40
° 

N
X

W
. 

an
d

 
is

 
w

el
l 

sh
ow

n
 

in
 

th
e 

n
or

th
 e

nd
 o

f 
F

lu
x 

R
id

g
e 

w
h

er
e 

th
e 

ro
ad

 a
sc

en
d

s 
th

e 
h

il
l.

 
P

ri
or

 t
o 

th
e 

ad
ve

n
t 

of
 t

h
e 

sh
ee

ti
n

g
, 

h
ow

ev
er

, 
th

e 
ol

d
er

 r
oc

ks
 w

er
e 

v
ar

io
us

ly
 

d
is

tu
rb

ed
, 

as
 i

s 
sh

ow
n 

by
 t

h
ei

r 
v

ar
ia

ti
on

 i
n 

ch
ar

ac
te

r 
an

d
 a

tt
it

ud
e.

 
T

h
e 

li
m

es
to

ne
 i

s 
ex

p
os

ed
 m

ai
n

ly
 o

n
 t

h
e 

so
ut

h
ea

st
 s

lo
p

e 
of

 t
h

e 
h

il
l 

at
 t

h
e 

m
in

e,
 s

ee
m

in
g

ly
 d

ip
p

in
g

 o
ft'

 s
ou

th
ea

st
w

ar
d

 i
n

to
 t

h
e 

g
ul

ch
, 

an
d

 i
t 

is
 p

re
se

n
t 

on
 a

ll
 l

ev
el

s 
in

 t
h

e 
m

in
e,

 b
ei

n
g

 e
sp

ec
ia

ll
y

 p
ro

m
in

en
t 

in
 t

h
e 

lo
w

er
 o

ne
s.

 
In

 p
la

ce
s 

it
 i

s 
h

ig
h

ly
 c

ry
st

al
li

n
e,

 c
ru

sh
ed

, 
br

ec


ci
at

ed
, 

an
d

 a
lt

er
ed

. 
T

h
e 

w
es

t 
or

 1
0"W

er
 S

OO
-f

oo
t 

tu
nn

el
, 

50
 f

ee
t 

ab
ov

e 
th

e 
g

ul
ch

, 
st

ar
ts

 i
n

 q
ua

rt
z 

m
on

zo
ni

te
 b

ut
 s

oo
n

 p
as

se
s 

in
to

 c
ry

st
al

li
n

e 
li

m
es

to
n

e,
 i

n
 w

h
ic

h
 i

t 
ex

te
n

d
s 

th
ro

ug
h

ou
t 

th
e 

re
st

 o
f 

it
s 

co
m

se
 t

o 
th

e 
m

ai
n

 s
h

af
t.

 
T

h
e 

so
ut

h
 t

un
n

el
 s

ta
rt

s 
an

d
 e

x
te

n
d

s 
fo

r 
25

0 
fe

et
 

in
 h

ig
h

ly
 c

ry
st

al
li

n
e 

li
m

es
to

n
e,

 s
om

ew
h

at
 c

ru
sh

ed
 a

nd
 b

re
cc

ia
te

d
, 

to
 

th
e 

sh
af

t,
 w

h
er

e 
th

e 
li

m
es

to
ne

 g
iv

es
 w

ay
 t

o 
rh

y
ol

it
e 

fa
ul

t 
br

ec
ci

a.
 

F
L

U
X

 
M

I
N

E
. 

2
6

1
 

T
h

e 
sh

al
e,

 w
h

ic
h

 i
s 

d
ar

k
 g

re
en

is
h

 a
n

d
 i

s 
n

ot
 kn

ow
n

 t
o 

oc
cu

r 
in

 t
h

e 
m

in
e,

 i
s 

w
el

l 
ex

p
os

ed
 i

n
 t

h
e 

ro
ad

 c
ut

 o
n

 t
h

e 
to

p 
of

 t
h

e 
ri

d
g

e 
ju

st
 

n
Ot

t
h

w
es

t 
of

 t
h

e 
ca

m
p

. 
It

 d
ip

s 
to

 t
h

e 
so

ut
h

w
es

t. 
T

he
 q

ua
rt

z 
m

on
zo

n
it

e 
oc

cu
rs

 a
t 

th
e 

p
or

ta
l 

an
d

 i
n 

th
e 

fo
re

pa
rt

 o
f 

th
e 

w
es

t 
tu

n
n

el
. 

It
 i

s 
a 

u
ar

k
 a

lt
et

·e
d

, 
h

ig
h

ly
 s

er
ic

it
iz

ed
 a

nd
 c

ru
sh

ed
 

g
ra

n
it

oi
d

 r
oc

k.
 

It
 i

s 
m

ed
iu

m
 g

l'
Ui

ne
d

 
an

d
 i

s 
co

m
po

se
d

 m
ai

nl
y

 o
f 

qu
ar

tz
 a

nd
 o

rt
h

oc
la

se
, 

in
cl

ud
in

g
 s

om
e 

m
ic

ro
cl

in
e,

 w
it

h
 h

orn
bl

en
d

e 
an

d
 a

 
li

tt
le

 
ac

id
ic

 p
la

g
io

cl
as

e.
 

T
h

at
 i

t 
is

 i
n

tr
us

iv
e 

in
to

 t
h

e 
se

d
i

m
en

ta
ry

 r
oc

ks
 i

s 
in

fe
rr

ed
 f

ro
m

 i
ts

 c
on

ta
ct

 w
it

h
 t

h
e 

cr
y

st
al

li
n

e 
li

m
e

st
on

e 
in

 t
h

e 
lo

w
er

 t
un

n
el

. 
L

at
er

 t
h

e 
ro

ck
 m

as
s 

at
 t

h
e 

m
in

e 
w

as
 s

ee
m

in
g

ly
 i

n
tr

ud
ed

 t
ra

n
s

ve
rs

el
y

 b
y

 a
n

 e
as

t-
w

es
t 

d
ik

e 
of

 a
p

li
te

 l
oc

al
ly

 c
al

le
d

 q
ua

rt
zi

te
 a

n
d

 
g

re
at

ly
 r

es
em

bl
in

g
 t

h
at

 r
oc

k.
 

T
h

e 
ap

li
te

 o
cc

ur
s 

in
 t

h
e 

la
rg

e 
op

en
 

cu
t 

on
 t

h
e 

w
es

t,
 w

h
er

e 
th

e 
or

e 
d

ep
os

it
s 

li
e 

in
 a

ss
oc

ia
ti

on
 w

it
h

 i
t,

 a
s 

d
oe

s 
al

so
 m

uc
h

 m
il

ky
-w

h
it

e 
qu

ar
tz

. 
It

 i
s 

ap
p

ar
en

tl
y

 p
re

se
n

t 
al

so
 

in
 t

h
e 

fo
re

pa
rt

 o
f 

th
e 

lo
w

er
 t

un
n

el
. 

It
 i

s 
p

ur
p

le
 o

r 
re

d
d

is
h

 g
ra

y
, 

fi
ne

 t
o 

m
ed

iu
m

 g
ra

in
ed

, 
w

it
h 

ch
ie

fl
y

 g
re

as
y

-I
us

te
re

d 
qu

ar
tz

, 
an

d
 i

s 
m

or
e 

or
 le

ss
 s

il
ic

if
ie

d
. 

O
n

 t
h

e 
w

ea
th

er
ed

 s
ur

fa
ce

 i
t 

is
 s

ta
in

ed
 r

ed
d

is
h

 
an

d
 y

el
lo

w
is

h
 b

y
 i

ro
n 

an
d

 a
lt

er
ed

. 
T

h
e 

m
ic

ro
sc

op
e 

sh
ow

s 
th

at
 i

t 
is

 
co

m
po

se
d

 m
ai

n
ly

 o
f 

qu
ar

tz
 a

nd
 o

rt
h

oc
la

se
 w

it
h

 a
 v

er
y

 l
it

tl
e 

ol
ig

oc
la

se
 

an
d

 a
 l

it
tl

e 
h

or
nb

le
nd

e 
or

 b
io

ti
te

 a
n

d
 t

h
at

 t
h

e 
fe

ld
sp

ar
s 

ar
e 

m
os

tl
y

 
se

ri
ci

ti
ze

d
 a

nd
 c

on
si

d
er

ab
ly

 I
mo

li
n

iz
ed

. 
T

h
e 

rh
y

ol
it

e 
as

 e
xp

os
ed

 i
n

 i
ts

 l
es

s 
al

te
re

d
 f

or
m

 i
n

 t
h

e 
ea

st
 s

lo
pe

 
of

 t
h

e 
h

il
l 

w
es

t 
of

 t
h

e 
tr

ai
l 

an
d

 a
bo

ut
 1

00
 f

ee
t 

ab
ov

e 
it

 i
s 

a 
n

or
m

al
 

g
ra

y
 p

y
ri

ti
c 

rh
y

ol
it

e 
an

d 
on

 t
h

e 
w

ea
th

er
ed

 s
ur

fa
ce

 i
s 

st
ai

n
ed

 r
ed

di
sh

 
bt

'o
w

n 
by

 
ir

on
, 

so
m

ew
h

at
 l

ik
e 

th
e 

rh
y

ol
it

e 
of

 R
ed

 M
ou

n
ta

in
. 

A
t 

th
e 

m
in

e,
 

h
ow

ev
er

, 
it

 
is

 
co

ns
id

er
ab

ly
 

br
ec

ci
at

ed
 

an
d

 
so

m
ew

h
at

 
tu

ft'
ac

eo
us

 a
n

d
 b

y
 r

ep
la

ce
m

en
t 

se
em

s 
to

 f
or

m
 t

he
 m

ai
n 

re
po

si
to

ry
 f

or
 

th
e 

or
e.

 
O

re
 d

ep
os

it
s.

-
T

h
ou

g
h

 s
ev

er
al

 v
ei

n
s 

or
 l

ed
g

es
 s

ee
m

 t
o 

ce
nt

er
 a

t 
th

e 
m

in
e,

 p
ar

ti
cu

la
rl

y
 f

ro
m

 e
as

te
rl

y
 

d
ir

ec
ti

on
s,

 t
h

e 
d

ep
os

it
s 

oc
cu

r 
p

ri
n

ci
p

al
ly

 i
n 

or
 a

ss
oc

ia
te

d
 w

it
h

 a
 m

ai
n

 n
or

th
-s

ou
th

 s
h

ea
r 

zo
ne

 o
r 

lo
d

e,
 t

h
e 

F
lu

x
 l

od
e,

 w
h

ic
h

 a
p

p
ro

x
im

at
el

y
 c

oi
n

ci
d

es
 w

it
h

 t
h

e 
ax

is
 o

f 
th

e 
ri

d
g

e:
 

T
h

e 
lo

d
e 

is
 s

ai
d

 t
o 

h
av

e 
a 

1m
 ow

n
 e

xt
en

t 
of

 1
i 

m
il

es
. 

O
n

 
th

e 
so

ut
h

 i
t 

ex
te

n
d

s 
be

y
on

d 
cl

ai
m

 N
o.

7 
to

 t
h

e 
P

ow
er

s 
an

d
 IC

ee
p 

p
ro

p
er

ti
es

, 
a 

m
il

e 
d

is
ta

nt
, 

an
d

 o
n

 t
h

e 
no

rt
h

 f
or

 h
al

f 
a 

m
il

e 
to

 a
 p

oi
n

t 
be

y
on

d
 t

h
e 

C
al

if
orn

ia
 c

la
im

, 
w

h
ic

h
 i

s 
p

at
en

te
d

 g
t'o

tm
d

 o
w

n
ed

 b
y

 
A

ll
is

on
 B

ro
s.

 
T

h
e 

p
or

ti
on

 o
f 

th
e 

lo
de

 
so

ut
h

 o
f 

th
e 

m
in

e 
is

 s
ai

d
 

to
 b

e 
as

so
ci

at
ed

 w
it

h
 l

im
es

to
ne

 w
h

ic
h

 a
cc

om
p

an
ie

s 
it

 i
n

 t
h

e 
fo

rm
 o

f 
a 

re
ef

, 
b

ut
 t

o 
th

e 
n

or
th

 i
t 

li
es

 m
ai

n
ly

 i
n

 r
h

y
ol

it
e,

 i
n

 w
h

ic
h

 o
p

en
in

g
s 

on
 t

h
e 

C
al

if
orn

ia
 g

ro
un

d
, 

fo
r 

in
st

an
ce

, 
sh

ow
 s

il
ve

t'-
le

ad
 o

re
 s

im
ila

r 
to

 t
h

at
 o

f 
th

e 
F

lu
x

 m
in

e.
 

A
t 

th
e 

F
lu

x
 m

in
e 

th
e 

lo
d

e 
d

ip
s 

45
° 

W
. 

an
d

 r
an

g
es

 f
ro

m
 3

0 
fe

et
 

or
 m

or
e 

in
 w

id
th

 a
t 

th
e 

su
rf

ac
e 

to
 a

bo
ut

 S
 f

ee
t 

in
 t

h
e 

bo
tt

om
 o

f 
th

e 
m

in
e,

 a
s 

in
d

ic
at

ed
 i

n 
P

la
te

 X
V

II
I.

 
T

h
is

 c
om

p
ar

at
iv

el
y

 g
re

at
 w

id
th

 



� I � "
 

2
6

2
 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

at
 t

he
 s

ur
fa

ce
, 

ho
w

ev
er

, 
sh

ou
ld

 p
ro

ba
bl

y 
be

 r
eg

ar
de

d 
as

 a
 l

oc
al

 
en

la
rg

em
en

t 
of

 t
he

 m
in

er
al

iz
ed

 z
on

e 
by

 c
on

tr
ib

ut
io

ns
 r

ec
ei

ve
d 

fr
om

 
th

e 
fe

ed
er

s 
co

m
in

g 
i n

 f
ro

m
 t

he
 e

as
t 

an
d 

se
em

in
gl

y 
fr

om
 t

he
 t

ra
ns


ve

rs
e 

ap
lit

e 
di

ke
. 

T
he

 so
ut

he
as

te
rl

y 
fo

ot
 w

al
l o

f 
th

e 
le

ss
 a

lt
er

ed
 r

hy


ol
it

e 
pr

ob
ab

ly
 r

et
ar

de
d 

th
e 

ci
rc

ul
at

io
n 

of
 th

e o
re

-d
ep

os
it

in
g 

so
lu

ti
on

s.
 

T
he

 lo
de

 s
ee

m
s 

to
 b

e 
co

m
po

se
d 

m
ai

nl
y 

of
 c

ru
sh

ed
 a

lt
er

ed
, s

ili
ci

fie
d 

or
e-

be
ar

in
g 

rh
yo

lit
e 

th
at

 m
ay

 p
er

ha
ps

 r
ep

re
se

nt
 a

 d
ik

e.
 

T
he

 e
nt

ir
e 

m
as

s 
in

 t
he

 u
pp

er
 w

or
ki

ng
s 

fr
om

 t
he

 s
ur

fa
ce

 d
ow

n 
to

 t
he

 1
25

-f
oo

t 
le

ve
l 

is
 s

ai
d 

to
 h

av
e 

be
en

 o
re

, a
nd

 m
uc

h 
go

od
 o

re
, 

pr
ob

ab
ly

 s
ev

er
al

 
th

ou
sa

nd
 t

on
s,

 s
ee

m
s 

to
 b

e 
st

ill
 a

va
ila

bl
e.

 
T

he
 o

re
 c

on
ta

in
s 

le
ad

 a
nd

 s
ilv

er
 w

it
h 

co
ns

id
er

ab
le

 a
ss

oc
ia

te
d 

ir
on

 
an

d 
in

 th
e 

lo
w

er
 p

ar
t 

of
 t

he
 m

in
e 

a 
ve

ry
 li

tt
le

 c
op

pe
r 

an
d 

zi
nc

. 
T

he
 

or
e 

w
hi

ch
 h

as
 b

ee
n 

pr
od

uc
ed

 w
as

 a
bo

ut
 a

ll 
ox

id
iz

ed
 a

nd
 a

ve
ra

ge
d 

$1
2 

or
 m

or
e 

to
 t

he
 t

on
. 

T
he

 o
re

, e
sp

ec
ia

lly
 t

he
 o

xi
di

ze
d 

or
e,

 i
s 

st
ai

ne
d 

re
dd

is
h 

br
ow

n 
an

d 
ye

llo
w

is
h 

by
 h

em
at

it
e 

an
d 

lim
on

it
e 

an
d 

so
m

e 
le

ad
 c

ar
bo

na
te

. 
It

 i
s 

m
os

tl
y 

si
lic

eo
us

, 
ro

ug
h,

 p
or

ou
s,

 o
r 

ce
ll

ul
ar

 a
nd

 h
on

ey
co

m
be

d,
 t

he
 

fe
ld

sp
ar

 h
av

in
g 

be
en

 d
is

so
lv

ed
 o

ut
 o

f 
th

e 
re

pl
ac

ed
 r

hy
ol

it
e 

w
hi

ch
 

fo
rm

s 
th

e 
ga

ng
ue

. 
So

m
e 

of
 it

 i
s 

ch
ie

fly
 a

 f
ri

ab
le

 m
as

s 
of

 c
ry

st
al

lin
e 

gr
ay

 a
nd

 w
hi

ti
sh

 c
er

us
it

e 
or

 o
th

er
 l

ea
d 

ca
rb

on
at

es
 u

nd
 i

ro
n,

 w
it

h 
a 

ve
ry

 l
it

tl
e 

qu
ar

tz
, w

hi
ch

 i
s 

m
os

tl
y 

py
ra

m
id

al
, a

s 
sh

ow
n 

in
 t

he
 n

or
th

 
tu

nn
el

, 
an

d 
w

it
h 

it
' a

re
 

as
so

ci
at

ed
 t

he
 s

ec
on

da
ry

 s
ilv

er
 m

in
er

al
s,

 
m

ai
nl

y 
ar

ge
nt

it
e.

 
In

 t
he

 b
ot

to
m

 o
f 

th
e 

m
in

e,
 h

ow
ev

er
, o

n 
th

e 
26

0-
fo

ot
 l

ev
el

, 
a 

bo
dy

 
of

 s
ul

ph
id

e 
or

e 
ha

s 
be

en
 o

pe
ne

d.
. 

H
er

e 
th

e 
lo

de
 o

r 
ve

in
 n

ar
ro

w
s 

to
 

8 
fe

et
 i

n 
m

ax
im

um
 w

id
th

, t
he

 o
re

 s
ho

ot
s 

ar
e 

ge
ne

ra
lly

 s
ho

rt
, a

nd
 th

e 
or

e 
m

in
er

al
s,

 a
s 

sh
ow

n 
on

 t
he

 d
um

p 
of

 t
he

 t
un

ne
l, 

ar
e 

pr
in

ci
pa

lly
 

ga
le

na
, p

yr
it

e,
 a

 li
tt

le
 c

ha
lc

op
yr

it
e,

 a
nd

 c
on

si
de

ra
bl

e 
sp

ha
le

ri
te

. 
A

c
co

rd
in

g 
to

 l
at

er
 r

ep
or

ts
 a

n 
im

po
rt

an
t 

bo
dy

 o
f 

zi
nc

 o
re

 h
as

 b
ee

n 
op

en
ed

 a
t 

gr
ea

te
r 

de
pt

h,
' w

he
re

 a
ls

o 
th

e 
co

pp
er

 m
in

er
al

s 
in

cr
ea

se
 i

n 
am

ou
nt

.' 
T

he
 d

ep
os

it
 in

 th
e 

op
en

 c
ut

, 7
5 

fe
et

 lo
ng

, 2
2 

fe
et

 w
id

e,
 a

nd
 1

5 
fe

et
' 

de
ep

, l
oc

at
ed

 e
as

t 
of

 t
he

 s
ha

ft
, 

is
 a

ll 
in

 m
ai

nl
y 

al
te

re
d,

 m
in

er
al

iz
ed

, 
or

 i
ro

n-
st

ai
ne

d 
rh

yo
lit

e 
or

 o
re

 w
ho

se
 c

on
ta

ct
 w

it
h 

th
e 

un
al

te
re

d 
rh

yo
lit

e 
or

 r
hy

ol
it

e 
br

ec
ci

a 
on

 t
he

 .n
or

th
 d

ip
s 

75
° 

S
E

. 
A

ll 
th

e 
m

at
e

ri
al

 r
em

ov
ed

 f
ro

m
 t

he
 c

ut
 w

as
 o

re
, 

w
hi

ch
 w

as
 t

re
at

ed
 i

n 
th

e 
P

at
u

go
ni

lt 
sm

el
te

r 
an

d 
sh

ip
pe

d 
el

se
w

he
re

. 
T

he
 s

ou
th

ea
st

 s
id

e 
of

 t
he

 
w

or
ki

ng
s 

is
 s

ti
ll 

al
l 

in
 o

re
, w

hi
ch

 t
o 

ju
dg

e 
fr

om
 o

th
er

 o
pe

ni
ng

s 
an

d 
cr

op
pi

ng
s 

ne
ar

 b
y 

pr
ob

ab
ly

 e
xt

en
ds

 5
0 

fe
et

 f
ar

th
er

 s
ou

th
ea

st
. 

T
he

 n
or

th
 t

un
ne

l r
un

s 
S

. 2
0°

 W
. i

n 
rh

yo
lit

e 
br

ec
ci

a,
 a

nd
 a

s 
it

 n
ea

rs
 

th
e 

gr
ou

nd
 b

en
ea

th
 t

he
 o

pe
n 

cu
t 

en
te

rs
 a

nd
· c

on
ti

nu
es

 i
n 

a 
6 

to
 8

 
fo

ot
 o

re
 s

ho
ot

 d
ip

pi
ng

 4
0°

 
W

., 
or

 t
ow

ar
d 

th
e 

sh
af

t. 
It

 h
as

 b
ee

n 
st

op
ed

 b
y 

an
 u

pr
ai

se
 t

o 
th

e . 
ea

st
 a

nd
 m

in
ed

 b
y 

un
 i

nc
l i

ne
 t

o 
th

e 
w

es
t. 

T
he

 m
in

e,
 i

t 
is

 s
ai

d,
 n

ow
 h

as
 a

bo
ut

 5
0,

00
0 

to
ns

 o
f 

$1
0 

or
e 

in
 s

ig
ht

. 

1 
En

g. 
!l

D
d

 
M1

n. 
Jou

r., 
Ja

u. 
�'"

 �
"'J.

V.
 

I ·
 

A
Z

T
E

C
 

G
R

O
U

P
. 

2
6

3
 

T
he

 o
re

 c
on

ta
in

s 
ab

ou
t 

eq
ua

l 
:va

lu
es

 i
n 

le
ad

 a
nd

 s
ilv

er
, b

ei
ng

 a
bo

ut
 

tw
o-

th
ir

ds
 le

ad
 a

nd
 o

ne
-t

hi
rd

 s
ilv

er
, a

nd
 a

ve
ra

ge
s $

1 
to

 th
e 

to
n 

in
 g

ol
d.

 
F

ro
m

 t
he

 r
oo

f 
in

 t
he

 i
nn

er
 p

ar
t 

of
 t

he
 s

ou
th

 o
r 

2G
O-

fo
ot

 t
un

ne
l 

an
d 

ud
ja

ce
nt

 p
ar

ts
 o

f 
th

e 
cr

os
sc

ut
s 

ha
ng

 g
re

at
 m

as
se

s 
of

 c
lo

se
ly

 
sp

ac
ed

 a
ci.

cu
la

r 
or

 fi
li

fo
rm

 s
ilk

y 
w

hi
te

 c
er

us
it

e 
ab

ou
t 

a 
fo

ot
 i

n 
le

ng
th

. 
A

 p
ar

ti
al

 r
ec

or
d 

of
 t

he
 o

re
 s

hi
pm

en
ts

 m
ad

e 
fr

om
 F

eb
ru

ar
y 

23
 t

o 
A

ug
us

t 
27

, 
18

97
, 

sh
ow

s 
94

2.
8 

to
ns

 o
f 

or
e,

 w
hi

ch
 a

ve
ra

ge
d 

ab
ou

t 
17

 
pe

r 
ce

nt
 i

n 
le

ad
 a

nd
 2

0.
5 

ou
nc

es
 t

o 
th

e 
to

n 
in

 s
ilv

er
. 

O
th

er
' sh

ip
-

m
en

ts
 o

f 
ab

ou
t 

45
0 

to
ns

 m
ad

e 
fr

om
 A

ug
us

t 
16

, 1
90

0,
 t

o 
J

 an
ua

l."Y
 2

3,
 

19
05

, s
ho

w
ed

 le
ad

 a
bo

ut
 3

0 
pe

r 
ce

nt
, i

ro
n 

8 
pe

r 
ce

nt
, m

an
ga

ne
se

 It
 

pe
r 

ce
nt

, 
su

lp
hu

r 
4 

pe
r 

ce
nt

, 
an

d 
si

lv
er

 3
0 

ou
nc

es
 t

o 
th

e 
to

n.
 

A
t 

pr
es

en
t, 

ho
w

ev
er

, 
th

e 
av

er
ag

e 
ru

n 
of

 m
in

e 
or

e 
co

nt
ai

ns
 a

bo
ut

 7
 

ou
nc

es
 t

o 
th

e 
to

n 
in

 s
ilv

er
 a

nd
 1

5 
pe

r 
ce

nt
 i

n 
le

ad
. 

T
he

 o
re

 c
on

ta
in

s 
al

so
 m

uc
h 

ir
on

, w
hi

ch
 m

ak
es

 it
 a

 v
er

y 
go

od
 fl

ux
, a

nd
 f

or
 t

hi
s 

re
as

on
 

m
uc

h 
of

 i
t 

w
as

 f
or

m
er

ly
 

pa
ck

ed
 t

o 
th

e 
M

ow
ry

 s
m

el
te

r,
 6

 m
ile

s 
di

st
an

t, 
an

d 
us

ed
 a

s 
flu

x 
in

 s
m

el
ti

ng
 t

he
 m

or
e 

re
fr

ac
to

ry
 o

re
 f

ro
m

 
ot

he
r 

m
in

es
. 

So
m

e 
of

 t
he

 l
ea

d 
.or

e,
 i

t 
is 

sa
id

, 
sm

el
ts

 e
as

ily
 o

n 
a 

co
m

m
on

 d
om

es
ti

c 
st

ov
e.

 
A

cc
or

di
ng

 t
o 

th
e 

es
ti

m
at

es
 o

f 
a 

m
in

in
g 

en
gi

ne
er

 w
ho

 e
xa

m
in

ed
 

th
e 

m
in

e 
fo

r 
an

 o
ut

si
de

 c
om

pn
ny

 t
hc

re
 i

s 
in

 t
he

 u
pp

er
 l

ev
el

s 
ab

ou
t 

5,
00

0 
to

ns
 o

f 
or

e 
av

er
ag

in
g 

ab
ou

t 
19

 p
er

 c
en

t 
in

 l
ea

d 
an

d 
4 

ou
nc

es
 

to
 t

he
 t

on
 i

n 
si

lv
er

, ' 
w

it
h 

an
 a

ve
ra

ge
 v

al
ue

 o
f 

$1
9.

20
 t

o 
th

e 
to

n,
 

an
d 

in
 t

he
 1

00
-f

oo
t 

le
ve

l 
8,

00
0 

to
ns

 a
ve

ra
gi

ng
 a

bo
ut

 3
0.

5 
pe

r 
ce

nt
 i

n 
le

ad
 a

nd
 1

0 
ou

nc
es

 t
o 

th
e 

to
n 

in
 s

ilv
er

, 
w

it
h 

a 
va

lu
e 

of
 a

bo
ut

 $
32

.6
0 

to
 t

he
 t

on
. 

In
 t

he
 1

25
-f

oo
t 

le
ve

l 
th

er
e 

is
 a

 1
2-

fo
ot

 v
ei

n 
av

er
ag

in
g 

14
 p

er
 c

en
t 

in
 l

ea
d 

an
d 

5.
4 

ou
nc

es
 t

o 
th

e 
to

n 
in

 s
ilv

er
, 

w
it

h 
a 

va
lu

e 
of

 $
15

.4
5 

to
 t

he
 t

on
. 

T
he

 s
ili

ce
ou

s 
or

e 
in

 t
he

 l
ow

er
 w

or
ki

ng
s 

is
 

re
po

rt
ed

 to
 a

ve
ra

ge
 a

bo
ut

 1
1 

pe
r 

ce
nt

 le
ad

, 3
0 

pe
r 

ce
nt

 s
ili

ca
, :1

0 
pe

r 
ce

nt
 i

ro
n,

 2
.5

 p
er

 c
en

t 
m

an
ga

ne
se

, 
14

 p
er

 c
en

t 
zi

nc
, 

15
 p

er
 c

en
t 

su
lp

hu
r,

 a
nd

 6
 o

un
ce

s 
to

 t
he

 t
on

 i
n 

si
lv

er
, . 

fr
om

 w
hi

ch
 i

t 
w

ou
ld

 
se

em
 t

ha
t 

th
e 

m
in

e 
sh

ou
ld

 p
ro

ve
 t

o 
be

 a
 p

ro
fit

ab
le

 p
ro

du
ce

r 
of

 le
ad

 
an

d 
si

lv
er

 o
re

 o
f 

co
nc

en
tr

at
in

g 
gr

ad
e.

 
T

he
 d

ep
os

it
s 

of
 t

he
 F

lu
x;

 m
in

e 
ow

e 
th

ei
r 

or
ig

in
 i

n 
pa

rt
 a

nd
 p

ro
b

ab
ly

 i
n 

la
rg

e 
pa

rt
 t

o 
so

lu
ti

on
s 

th
at

 a
cc

om
pa

ni
ed

 a
nd

 f
ol

lo
w

ed
 t

he
 

in
tr

us
io

n 
of

 t
he

 r
hy

ol
it

e,
 b

ut
 t

ho
se

 o
cc

ur
ri

ng
 in

 th
e 

li
m

es
to

ne
 m

ay
 i

n 
pa

rt
 h

av
e 

be
en

 d
er

iv
ed

 f
ro

m
 s

ol
ut

io
ns

 th
at

 a
cc

om
pa

ni
ed

 t
he

 M
es

oz
oi

c 
in

tr
us

iv
es

, 
of

 w
hi

ch
 t

he
 m

on
zo

ni
te

, 
ap

li
te

,·
 an

d 
gr

an
it

e 
po

rp
hy

ry
 

oc
cu

r 
at

 o
r 

ne
ar

 t
he

 m
in

e.
 

AZ
T

E
C

 G
R

O
Ul'

. 

T
he

 A
zt

ec
 p

ro
sp

ec
t 

is
 2

 m
ile

s 
so

ut
h 

of
 P

at
ag

on
ia

 in
 t

he
 n

or
th

w
es

t 
sl

op
e 

of
 R

ed
 M

ou
nt

ai
n,

 i
n 

th
e 

up
pe

r 
pa

rt
 o

f 
A

zt
ec

 G
ul

ch
, a

 n
or

th


ea
st

 t
ri

bu
ta

ry
 o

f 
A

lu
m

 C
an

yo
n,

 a
t 

an
 e

le
va

ti
on

 o
f 

ab
ou

t 
4,

85
0 

fe
et

. 
T

he
 p

ro
pe

rt
y,

 c
om

pr
is

in
g'

 a
 g

ro
up

 o
f 

24
 c

la
im

s,
 i

s 
ow

ne
d 

by
 R

. 
R

. 
.R

ic
ha

rd
so

n,
 o

f 
P

at
ag

on
ia

, 
an

d 
co

ve
rs

 a
 l

ar
ge

 a
re

a 
of

 m
in

er
al

iz
ed

 



� I 1.IJ
 t-J 

26
4 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

or
 p

ar
tl

y 
m

in
er

al
iz

ed
 r

hy
ol

it
e 

w
hi

ch
 i

s 
m

ed
iu

m
 t

o 
co

ar
se

 g
ra

in
ed

, 
pa

rt
ly

 p
or

ph
yr

it
ic

, 
an

d 
in

 p
la

ce
s 

cr
ud

el
y 

an
d 

di
m

ly
 b

an
ded

 a
nd

 
be

dd
ed

. 
·T

he
 p

ri
nc

ip
al

 e
xp

os
ur

es
 a

re
 i

n 
th

e 
so

ut
he

m
 p

ar
t 

of
 t

he
 g

ro
up

, o
n 

cl
ai

m
s 

N
os

. 8
 a

nd
 1

1.
 

H
er

e 
th

e 
rh

yo
lit

e 
is

 m
or

e 
or

 l
es

s 
he

av
ily

 i
m


lh

'e
gn

at
ed

 w
it

h 
py

ri
te

 a
nd

 c
ha

lc
op

yr
it

e 
an

d 
is

 c
oa

te
d 

w
it

h 
co

pp
er

 
gl

an
ce

, b
om

it
e,

 a
nd

 m
al

ac
hi

te
. 

T
he

 l
at

te
r 

m
in

er
al

s 
ar

e 
pa

rt
ic

ul
ar

ly
 

co
nc

en
tr

at
ed

 a
s 

se
co

nd
ar

y 
re

pl
ac

em
en

t 
de

po
si

ts
 i

n 
a 

12
-f

oo
t 

lo
de

 o
r 

or
e 

be
d 

w
hi

ch
 d

ip
s .

 7
5°

 S
E

. 
an

d 
is

 s
ai

d 
to

 h
av

e 
an

 e
xt

en
t 

of
 2

,0
00

 
fe

et
, . 

m
os

tl
y 

to
 t

he
 n

or
th

ea
st

 o
f 

th
e 

m
ai

n 
op

en
in

g.
 

T
he

 l
od

e 
is

 
op

en
ed

 b
y 

an
 o

pe
n 

cu
t 

an
d 

an
 i

nc
lin

ed
 s

ha
ft

 a
nd

 t
ui

me
l, 

ea
ch

 a
bo

ut
 

30
 f

ee
t 

in
 e

xt
en

t. 
In

 o
ne

 o
r 

m
or

e 
pl

ac
es

 t
he

 o
pe

ni
ng

s 
sh

ow
 t

he
 d

ep
os

it
 t

o 
be

 a
t 

le
as

t 
50

 f
ee

t 
in

 w
id

th
 a

nd
 t

o 
ha

ve
 a

 h
or

iz
on

ta
l 

ex
te

nt
 o

f 
m

or
e 

th
an

 1
00

 
fe

et
. 

So
m

e 
of

 t
he

 o
re

 i
s 

ba
nd

ed
 o

r 
co

ns
is

ts
 o

f 
.sh

oo
ts

 o
f 

re
la

ti
ve

ly
 

pu
re

 s
ec

on
da

ry
 c

ha
lc

oc
it

e 
an

d 
ch

al
co

py
ri

te
 1

 i
nc

h 
in

 m
ax

im
um

 w
id

th
 

lin
d 

co
nt

ai
ni

ng
 i

nc
lu

si
on

s 
of

 o
rt

ho
cl

as
e 

an
d 

qu
ar

tz
 o

f 
th

e 
re

pl
ac

ed
 

.rh
yo

lit
e.

 
A

 m
ic

ro
sc

op
ic

 s
ec

ti
on

 o
f 

th
e 

m
ed

iu
m

-g
ra

de
 o

re
 o

r 
pa

rt
ly

 
m

in
er

al
iz

ed
 r

hy
ol

ite
 s

ho
w

s 
th

e 
ro

ck
 t

o 
co

ns
is

t 
m

ai
nl

y 
of

 o
rt

ho
cl

as
e,

 
tr

id
ym

it
e,

 q
ua

rt
z,

 m
us

co
vi

te
, 

an
d 

a 
lit

tl
e 

gl
as

s. 
E

m
be

dd
ed

 i
n 

th
e 

ro
ck

 i
n 

th
e 

fo
rm

 o
f 

gr
ai

ns
 a

nd
 i

rr
eg

ul
ar

 s
m

al
l 

m
as

se
s 

is
 a

 m
ix

tu
re

 
of

 c
ha

l�
oc

it
e 

an
d 

ch
al

co
py

ri
te

, s
om

e 
of

 w
hi

ch
, o

w
in

g 
to

 t
he

 c
om

pl
et

e 
m

an
ne

r 
in

 w
hi

ch
 i

t 
is

 in
cl

os
ed

 i
n 

th
e 

ro
ck

 m
at

ri
x,

 a
pp

ea
rs

 t
o 

be
 p

ri


m
ar

y.
 

N
ea

rl
y 

ev
er

yw
he

re
 t

he
 o

re
 m

m
er

al
s 

ar
e 

su
rr

ou
nd

ed
 b

y 
a 

iT
in

ge
 o

f 
m

us
co

vi
te

 o
r 

em
be

dd
ed

 i
n 

a 
m

as
s 

of
 i

t, 
an

d 
th

e 
fe

ld
sp

ar
 

. a
nd

 q
ua

rt
z 

sh
ow

 a
 t

en
de

nc
y 

to
 a

 r
ad

ia
l 

ar
ra

ng
em

en
t 

ar
ou

nd
 t

he
 o

re
. 

E
L

E
V

A
T

I
O

N
 G

R
O

UP
. 

T
he

 E
le

va
ti

on
 g

ro
up

 i
s 

2t
 m

ile
s 

so
ut

he
as

t 
of

 P
at

ag
on

ia
, 

in
 t

he
 

no
rt

he
as

t s
lo

pe
 o

f 
R

ed
 M

ou
nt

ai
n,

 a
t 

an
 e

le
va

ti
on

 o
f 

ab
ou

t 
5,

00
0 

fe
et

. 
It

 w
as

 l
oc

at
ed

 i
n 

18
90

 b
y 

M
r. 

W
ea

th
er

w
ax

 a
nd

 r
el

oc
at

ed
 i

n 
18

92
 

or
 1

89
3 

by
 J

ac
ob

 J
oh

ns
on

, 
P

et
e 

H
an

se
n,

 a
nd

 F
. 

R
. 

M
cA

ls
ti

n,
 t

he
 

pr
es

en
t 

ow
ne

rs
, 

w
ho

 h
av

e 
do

ne
 m

os
t 

of
 t

he
 d

ev
el

op
m

en
t 

w
or

k 
on

 
th

e 
gr

ou
p.

 
It

 is
 o

pe
ne

d 
by

 a
 6

00
-f

oo
t c

ro
ss

cu
t 

tu
nn

el
 a

t 
an

 e
le

va
ti

on
 

of
 a

bo
ut

 4
,7

75
 f

ee
t 

an
d 

by
 d

ri
ft

s 
an

d 
cr

os
sc

ut
s 

at
 4

,9
75

 f
ee

t. 
T

he
 

tu
nn

el
 i

s 
tr

ac
ke

d.
 

T
he

 c
ou

nt
ry

 r
oc

k 
is

 t
he

 r
hy

ol
it

e 
of

 R
ed

 M
ou

nt
ai

n,
 l

oc
al

ly
 c

ap
pe

d 
im

d 
se

em
in

gl
y 

in
tr

ud
ed

 b
y 

an
de

si
te

. 
T

he
 d

ep
os

it
s 

co
nt

ai
n 

,ch
ie

fly
 

co
pp

el
; a

nd
 l

ea
d 

m
in

er
al

s.
 

A
t 

th
e 

lo
w

er
 w

or
ki

ng
s 

th
ey

 a
re

 a
ss

o
ci

at
ed

 w
it

h 
an

 e
as

t-
w

es
t 

ve
rt

ic
al

 f
au

lt
 o

r 
sh

ea
r 

zo
ne

 w
hi

ch
 l

ie
s 

45
0 

fe
et

 i
n 

fr
om

 t
he

 m
ou

th
 o

f 
th

e 
tu

nn
el

. 
T

he
 z

on
e 

co
nt

ai
ns

 d
en

se
 

ch
er

tli
ke

 q
ua

rt
z 

or
 v

er
y 

si
lic

eo
us

 r
hy

ol
ite

 a
nd

 a
 5

-f
Qo

t 
ba

nd
 o

f 
br

ec
ci

a 
an

d 
go

ug
e 

w
hi

ch
 c

ar
ri

es
 p

yr
it

e,
 c

ha
lc

op
Yl

·it
e,

 a
nd

 g
al

en
a.

 
B

et
w

ee
n 

th
is

 f
au

lt
 a

nd
 t

he
 r

el
at

iv
el

y 
un

al
te

re
d 

an
de

si
te

 n
ea

r 
th

e 
m

ou
th

 o
f 

th
e 

tu
nn

el
 i

s 
50

 f
ee

t 
of

 g
ra

y-w
hi

te
 s

of
t 

al
te

re
d 

an
de

si
te

, 
in

 w
hi

ch
 

.
.

 i I I ! 

H
A

R
D

S
H

E
L

L
 

M
IN

E
. 

26
5 

oc
cu

r 
di

ss
em

in
at

ed
 s

ul
ph

id
es

. 
B

ey
on

d 
th

e 
fa

ul
t,

 t
ow

ar
d 

th
e 

fa
ce

, 
th

e 
fo

rm
at

io
n 

is
 v

er
y 

m
uc

h 
br

ok
en

 u
p 

an
d 

al
te

re
d 

rh
yo

lit
e 

po
r

ph
yr

y 
co

m
es

 i
n.

 
T

hi
s 

ro
ck

 c
on

ta
in

s 
w

id
el

y 
di

ss
em

in
at

ed
 p

yr
ite

 a
nd

 
ch

al
co

py
ri

te
, 

w
hi

ch
 a

re
 c

on
ce

nt
ra

te
d 

al
on

g 
so

m
e 

of
 t

he
 fi

ss
ur

es
 a

nd
 

ar
e 

lo
ca

lly
 c

oa
te

d 
w

ith
 c

ha
lc

oc
ite

. 
T

he
 u

pp
er

 w
or

k 
is

 lo
ca

te
d 

ab
ou

t 
60

0 
fe

et
 n

or
th

ea
st

 o
f 

th
e 

lo
w

er
 

tu
nn

el
 a

nd
 2

00
 f

ee
t 

hi
gh

er
. 

It
 c

on
si

st
s 

m
ai

nl
y 

of
 a

n 
ol

d 
50

-f
oo

t 
sh

af
t, 

10
0 

fe
et

 o
f 

dr
if

t, 
an

d 
22

0 
fe

et
 o

f 
cr

os
sc

ut
s 

an
d 

op
en

s 
a 

si
lic

i
fie

d 
br

ec
ci

at
ed

 f
au

lt
 z

on
e 

25
 f

ee
t 

or
 m

or
e 

w
id

e 
in

 w
hi

ch
 a

re
 s

ho
w

n 
di

ss
em

in
at

ed
 p

yr
ite

 a
nd

 c
ha

lc
op

yr
ite

, a
nd

 w
hi

ch
 is

 s
ai

d 
to

 a
ve

ra
ge

 2
 

pe
r 

ce
nt

 i
n 

co
pp

er
 f

or
 t

he
 e

nt
ir

e 
w

id
th

. 
O

n 
th

e 
so

ut
h 

w
al

l 
th

er
e 

is
 a

bo
ut

 1
3 

in
ch

es
 o

f 
qu

ar
tz

 c
on

ta
in

in
g 

py
ri

te
, 

ch
al

co
py

ri
te

, 
an

d 
ga

le
na

, 
w

hi
ch

 i
s 

sa
id

 t
o 

av
er

ag
e 

16
 p

er
 c

en
t 

in
 c

op
pe

r,
 1

0 
pe

r 
ce

nt
 

in
 l

ea
d,

 a
nd

 3
0 

ou
nc

es
 t

o 
th

e 
to

n 
in

 s
ilv

er
. 

T
he

 z
on

e 
lie

s 
in

 t
he

 
al

te
re

d 
rh

yo
lit

e 
po

rp
hy

ry
 a

nd
 i

s 
su

pp
os

ed
 t

o 
cr

os
s 

th
e 

pr
oj

ec
ti

on
 

of
 t

he
 l

ow
er

 t
un

ne
l 

ab
ou

t 
25

 f
ee

t 
be

yo
nd

 t
he

 b
re

as
t 

of
 t

he
 d

ri
ft

. 
In

 S
ep

te
m

be
r,

 1
91

4,
 a

 g
oo

d 
bo

dy
 o

f 
le

ad
-s

ilv
er

 o
re

 w
as

 s
ai

d 
to

 h
av

e 
be

en
 o

pe
ne

d 
at

 t
he

 7
00

-f
oo

t 
st

at
io

n 
in

 t
he

 t
un

ne
l. 

C
H

R
I

S
T

M
A

S
 G

I
F

T
 K

INE
. 

T
he

 C
hr

is
tm

as
 G

if
t 

m
in

e 
is

 h
al

f 
a

· m
ile

 e
as

t 
of

 t
he

 E
le

va
ti

on
 

gr
ou

p 
an

d 
a 

qu
ar

te
r 

of
 a

 m
ile

 w
es

t 
of

 H
ar

sh
aw

 C
re

ek
 a

nd
 t

he
 

U
ni

te
d 

St
at

es
 G

eo
lo

gi
ca

l 
Su

rv
ey

 b
en

ch
 m

ar
k 

42
23

, 
at

 a
n 

el
ev

at
io

n 
Of

 4
,5

00
 f

ee
t. 

It
 w

as
 w

or
ke

d 
in

 1
88

7 
by

 F
ra

nk
 L

a 
M

on
te

 a
nd

 is
 

no
w

 c
on

tr
ol

le
d 

by
 t

he
 B

la
nd

 M
in

in
g 

C
o.

, o
f 

K
an

sa
s 

C
it

y,
 M

o.
 

A
t 

le
as

t 
tw

o 
ca

rl
oa

ds
 o

f 
or

e 
ar

e 
kn

ow
n 

to
 h

av
e 

be
en

 s
hi

pp
ed

 f
ro

m
 

th
is

 m
in

e 
an

d 
ar

e 
re

po
rt

ed
 t

o 
ha

ve
 a

ve
ra

ge
d 

90
 o

un
ce

s 
in

 s
ilv

er
 t

o 
th

e 
to

n.
 

T
he

 p
ro

pe
rt

y 
is

 o
pe

ne
d 

by
 t

hl
'e

e 
sh

af
ts

, 
th

e 
w

es
t 

on
e 

of
 

. w
hi

ch
 i

� 
ti

m
be

re
d 

an
d 

is
 s

ai
d 

to
 b

e 
10

0 
fe

et
 d

ee
p.

 
T

he
 c

ou
nt

ry
 r

oc
k 

is
 d

ar
k-

re
d 

to
 b

la
ck

 a
nd

es
it

e.
 

It
 i

s 
cu

t 
by

 a
 fi

ss
ur

e 
th

at
 s

tr
ik

es
 .N

. 
65

° 
W

. 
an

d 
di

ps
 8

7°
 S

W
. 

T
he

 o
re

 f
ro

m
 t

he
 d

um
p 

is
 v

er
y 

si
lic

eo
us

 
an

d 
is

 c
re

am
 t

o 
le

m
on

-y
el

lQ
w

 i
n 

co
lo

r,
 a

pp
ar

en
tl

y 
fr

om
 l

ea
d 

ca
r-

. b
on

at
e 

an
d 

ir
on

 o
xi

de
. 

. 

RARD
S

HE
L

L
 K

INE
. 

L
oc

at
io

n
, 

h
is

to
1'1j

, 
an

d
 p

ro
d

uc
ti

on
.-

T
h

e 
H

ar
ds

he
ll 

m
in

e,
 o

ne
 o

f 
th

e 
m

os
t 

im
po

rt
an

t 
m

in
es

 i
n 

th
e 

d.i
st

ri
ct

, 
is

 a
bo

ut
 a

 m
ile

 s
ou

th


so
ut

hw
es

t 
of

 H
ar

sh
aw

, i
n 

H
ar

ds
he

ll 
G

ul
ch

, a
t 

an
 e

le
va

ti
on

 o
f 

ab
ou

t 
5,

i5
0 

fe
et

. 
T

he
 d

ep
os

it
 W

as
 d

is
co

ve
re

d 
in

 1
87

9 
by

 D
av

id
 H

ar
sh

aw
 

an
d 

Jo
se

 A
nd

ra
de

 b
y 

ob
se

rv
in

g 
la

rg
e 

bo
w

ld
er

s 
of

 o
re

 i
n 

H
ar

ds
he

ll 
G

ul
ch

. 
In

 1
88

0,
 w

he
n 

bu
t 

lit
tle

 m
or

e 
th

an
 t

he
 n

ec
es

sa
ry

 d
ev

el
op


m

en
t 

w
or

k 
ha

d 
be

en
 d

on
e 

on
 it

, t
he

 m
in

e 
w

as
 p

ur
ch

as
ed

 b
y 

th
e 

pr
es


en

t 
ow

ne
r,

 R
. R

. R
ic

ha
rd

so
n,

 o
f 

P
at

ag
on

ia
. 

T
he

 p
ro

pe
rt

y 
th

en
 c

on


si
st

ed
 o

f 
fo

ur
 c

la
im

s.
 

It
 n

ow
 c

on
ta

in
s 

23
 c

la
im

s,
 a

gg
re

ga
ti

ng
 a

bo
ut

 



(X
) 

I lu
 

lJJ
 

26
6 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

40
0 

ac
re

s.
 

In
 1

88
1-

82
 :

M
r. 

R
ic

ha
rd

so
n 

di
d 

20
0 

fe
et

 o
f 

w
or

k 
on

 t
he

 
H

ar
ds

he
ll

 N
o.

 
2 

cl
ai

m
, 

an
d

 i
n 

th
e 

10
 y

ea
rs

 f
ol

lo
w

in
g 

he
 

di
d 

co
n

si
de

ra
bl

e 
w

or
k 

in
 v

ar
io

us
 p

la
ce

s 
on

 N
o.

 
1 

cl
ai

m
 

to
 f

in
d 

th
e 

le
dg

e 
w

hi
ch

 w
as

 t
he

 s
ou

rc
e 

o
f 

th
e 

ri
ch

 b
ow

ld
er

s 
bu

t 
w

as
 u

ns
uc

ce
ss

fu
l 

an
d 

fi
na

ll
y,

 
in

 
18

!>
0,

 
ab

an
do

ne
d 

th
e 

pr
op

er
ty

. 
L

at
er

 
he

 
lo

ca
te

d 
tw

o 
cl

ai
m

s,
 t

he
 H

ar
ds

he
ll

 N
os

. 
1 

an
d

 2
, 

th
e 

re
st

 o
f 

th
e 

ad
jo

in
in

g 
co

un
tr

y 
ha

vi
ng

 b
ee

n 
at

 t
hi

s 
ti

m
e 

lo
ca

te
d 

an
d 

re
lo

ca
te

d 
by

 
va

ri
ou

s 
pa

rt
ie

s.
 

ll
y

 r
el

oc
at

io
n 

an
d 

pu
rc

ha
se

 h
e 

ac
qu

ir
ed

 t
he

 r
em

ai
nd

er
 o

f 
th

e 
gr

ou
p.

 
F

in
al

ly
, 

ab
ou

t 
18

!>
5,

 
he

 d
is

co
ve

re
d 

or
e 

on
 t

he
 H

ar
ds

he
ll

 N
o.

 
1 

by
 

si
nk

in
g 

a 
40

-f
oo

t 
sh

af
t 

ne
ar

 t
he

 
pr

es
en

t 
in

cl
in

ed
 s

ha
ft

, 
an

d
 c

on


ti
nu

ed
 s

in
ki

ng
 i

n 
th

e 
or

e 
bo

dy
 t

o 
a 

de
pt

h 
o

f 
23

0 
fe

et
. 

In
 1

8!
>6

 M
r.

 R
ic

ha
rd

so
n 

bo
nd

ed
 

th
e 

pr
op

er
ty

 t
o 

M
r.

 F
it

zg
er

al
d,

 
o

f 
th

e 
E

m
pi

re
 M

in
in

g 
&

 M
il

li
ng

 
C

o.
, 

w
ho

 s
un

k 
th

e 
in

cl
in

e 
to

 t
he

 
40

0-
fo

ot
 l

ev
el

 a
n

d
 t

oo
k 

ou
t 

4,
00

0 
to

ns
 o

f 
or

e,
 o

f 
w

hi
ch

 a
bo

ut
 3

,0
00

 
to

ns
 w

as
 s

hi
pp

ed
 t

o 
th

e 
E

l 
P

as
o 

sm
el

te
r 

an
d 

m
os

t 
of

 t
he

 r
em

ai
nd

er
 

w
as

 t
re

at
ed

 i
n 

th
e 

P
at

ag
o

n
ia

 p
la

nt
, 

so
m

e 
sh

ip
m

en
ts

 b
ei

ng
 a

ls
o 

m
ad

e 
to

 C
ol

or
ad

o.
 

T
hi

s 
co

m
pa

ny
, 

w
hi

ch
 w

as
 l

at
er

 k
no

w
n 

as
 t

he
 C

ol
um

bi
a 

C
o.

, 
bu

il
t 

th
e 

sm
el

te
r 

at
 P

at
ag

on
ia

 m
ai

n
ly

 f
or

 t
re

at
in

g 
th

e 
or

es
 f

ro
m

 
th

e 
H

ar
ds

he
ll

 a
n

d
 F

lu
x

 m
in

es
, 

bu
t 

th
e 

sm
el

te
r 

al
so

 d
id

 c
us

to
m

 w
or

k.
 

It
 w

as
 a

 !
>0

-to
n 

p
la

n
t 

in
st

al
le

d 
at

 a
 c

os
t 

of
 $

12
5,

00
0.

 
T

h
e 

pl
an

t 
w

as
 

op
er

at
ed

 f
or

 a
bo

ut
 t

hr
ee

 m
on

th
s,

 h
an

d
li

n
g

 a
bo

ut
 5

0 
to

ns
 o

f 
or

e 
a 

da
y.

 
T

h
e 

co
m

pa
ny

 t
oo

k 
o

u
t 

m
os

t 
o

f 
it

s 
H

ar
ds

he
ll

 o
re

 i
n 

18
00

 a
nd

 
18

!>
7,

 
af

te
r 

w
hi

ch
 

th
e 

p
ro

p
er

ty
 

re
ve

rt
ed

 
to

 
M

r.
 

R
ic

ha
rd

so
n,

 
th

e 
ow

ne
r.

 
H

e 
th

en
 

in
st

al
le

d 
a 

50
-t

on
 

co
nc

en
tr

at
in

g 
p

la
n

t 
o

r 
m

il
l,

 
w

hi
ch

, 
ho

w
ev

er
, 

ha
nd

le
d 

b
u

t 
a 

li
tt

le
 o

ve
r 

30
 t

on
s 

a 
da

y.
 

It
 w

as
 

op
er

at
ed

 f
ro

m
 

la
te

 i
n 

18
!>

!>
 t

o 
1!

>0
1,

 a
bo

ut
 o

ne
 a

nd
 o

ne
-h

al
f 

ye
ar

s,
 

pr
od

uc
in

g 
in

 a
ll

 a
bo

ut
 1

5,
00

0 
to

ns
 o

f 
or

e,
 i

nc
lu

di
ng

 s
om

e 
ri

ch
 g

al
en

a 
or

e 
sh

ip
pe

d 
to

 t
h

e 
E

l 
P

as
o

 s
m

el
te

r.
 

L
at

e 
in

 
10

05
 

th
e 

H
ar

ds
he

ll
 a

nd
 F

lu
x

 m
in

es
 w

er
e 

bo
nd

ed
 t

o 
M

r.
 

H
en

ey
, 

o
f 

T
uc

so
n.

 
In

 1
!>

06
 a

nd
 1

!>
07

 h
e 

su
nk

 1
00

 f
ee

t 
de

ep
er

, 
m

ad
e 

th
e 

20
0-

fo
ot

 c
ro

ss
cu

t,
 a

n
d

 s
un

k 
th

e 
re

ar
 1

00
-f

oo
t 

w
in

ze
. 

T
h

e 
w

in
ze

 
w

as
 a

ll
 i

n 
or

e,
 w

hi
ch

 
he

 t
oo

k 
ou

t.
 

S
in

ce
 1

!>
07

 M
r.

 H
en

ey
 h

as
 h

el
d 

th
e 

pr
op

er
ty

 b
y 

ex
te

ns
io

n 
o

f 
ti

m
e.

 
R

ec
en

tl
y 

th
is

 m
in

e,
 i

t 
is

 s
ai

d,
 i

s 
be

in
g 

w
or

ke
d 

on
 a

 s
m

al
l 

sc
al

e.
 

D
ev

el
op

m
en

t 
a

n
d

 e
q

u
ip

m
en

t.
-T

he
 m

in
e 

is
 d

ev
el

op
ed

 b
y 

m
or

e 
th

an
 

3,
00

0 
fe

et
 o

f 
w

or
k,

 w
hi

ch
 i

s 
co

nc
en

tr
at

ed
 o

n 
th

e 
H

ar
ds

he
ll

 N
o.

 1
 a

nd
 

ad
jo

in
in

g 
H

ar
ds

he
ll

 N
o.

 3
 a

n
d

 C
am

de
n 

cl
ai

m
s.

 
T

he
 w

or
ki

ng
s 

co
n

si
st

 o
f 

a 
50

0-
fo

ot
 s

h
af

t,
 i

nc
li

ne
d 

30
° 

(f
ig

. 
33

),
 s

un
k 

on
 t

he
 v

ei
n,

 2
,0

00
 

fe
et

 o
f 

d
ri

ft
, 

an
d 

se
ve

ra
l 

hu
nd

re
d 

fe
et

 o
f 

w
in

ze
s 

an
d

 r
ai

se
s,

 b
es

id
es

 
a 

la
rg

e 
am

ou
nt

 o
f 

ir
re

gu
la

r 
st

op
in

g,
 a

s 
in

di
ca

te
d 

on
 t

he
 m

in
e 

m
ap

 
(f

ig
. 

34
).

 
A

bo
ut

 t
he

 l
at

es
t 

w
or

k 
o

f 
im

po
rt

an
ce

 i
s 

25
0 

fe
et

 o
f 

d
ri

fl
in

g
 

fr
om

 t
he

 b
ot

to
m

 o
f 

th
e 

in
cl

in
e 

an
d 

a 
10

0-
fo

ot
 w

in
ze

, i
nc

li
ne

d 
30

°,
 s

un
k 

fr
om

 t
he

 3
25

-f
oo

t 
le

ve
l. 

T
h

er
e 

is
 a

ls
o 

an
 a

dd
it

io
na

l 
1,

00
0 

fe
et

 o
f 

w
or

k,
 c

on
si

st
in

g 
m

ai
n

ly
 o

f 
sh

af
t 

an
d

 d
ri

ft
s,

 o
n 

th
e 

H
ar

ds
he

ll
 N

o.
 3

 
cl

ai
m

, 
ab

ou
t 

ha
lf

 a
 m

ile
 f

ro
m

 t
he

 m
in

e.
 

"1
 

c;· c: " "' "' "' .I ("
) ~ "' ~ C
; g 

if~
 

~ 
~-

~
 

p::
 

:J
 

. 

" 
00

. 
3. 

=: 
",

' 
~
 

Q
l 

~
 

~
 

3 
; 

~-
~~

[i
ll

.·.·.·.
· 

g
n

'<
 

<·.'
·.'·.

: 
VI

 0
0.

 
. 

, 
. ,

 ,
 . 

~ 
~£

_ .. _,.:_:._:.
_: . .-

0 
,..

. 
" 

.... 
' 

s .. ;·
 

0 

"' 
, 

:r
 

.. 
.. 

IT
 

,., 
0 a.

 
'<

 ~~
 

~ 
/.

 

~
 

H
A

R
D

S
H

E
L

L
 

M
IN

E
. 

gJ 0 lO
 

0 0 0 lJ
I 

0 ~
 

~
 .... 

26
7 

z 0 



(X) I '-»
 

�
 

26
8 

S
A

N
T

A
 

R
IT

A
 A

N
D

 P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

T
he

 e
qu

ip
m

en
t 

co
ns

is
ts

 p
ri

nc
ip

al
ly

 o
f 

a 
40

-h
or

se
po

w
er

 s
te

am
 h

oi
st

 
an

d 
a 

50
-t

on
 c

on
ce

nt
ra

tin
g 

m
ill

. "
 Ail

 ex
ce

lle
nt

 p
er

m
an

en
t 

ca
m

p 
w

ith
 

co
m

fo
rt

ab
le

 a
do

be
 b

ui
ld

in
gs

 i
s 

co
nv

en
ie

nt
ly

 l
oc

at
ed

 o
n 

th
e 

st
ag

e 
ro

ad
 a

bo
ut

 h
al

f 
a 

m
ile

 f
ro

m
 t

he
 m

in
e.

 
T

op
og

ra
p

h
y

 
an

d
 g

eo
lo

g
y

.-
T

h
e 

to
po

gr
ap

hy
 i

s 
m

ou
nt

ai
no

us
 b

ut
 

no
t 

ru
gg

ed
. 

T
he

 m
in

e 
is

 o
pe

ne
d 

in
 t

he
 s

te
ep

 n
or

th
 s

lo
pe

 o
f 

H
ar

d
sh

el
l G

ul
ch

 a
bo

ut
 6

0 
fe

et
 a

bo
ve

 th
e 

gu
lc

h 
an

d 
is

 r
ea

ch
ed

 b
y 

a 
w

ag
on

 
ro

ad
 o

f 
ea

sy
 g

ra
de

. 
T

he
 p

re
va

ili
ng

 r
OC

k 
at

 t
he

 m
in

e 
is

 r
hy

ol
ite

, 
lo

ca
lly

 k
no

w
n 

as
 

po
rp

hy
ry

, w
hi

ch
, a

s 
sh

ow
n 

on
 P

la
te

 I
I 

(i
n 

po
ck

et
),

 co
nn

ec
ts

 w
ith

 t
he

 
rh

yo
lit

e 
ar

ea
 o

f 
R

ed
 M

ou
nt

ai
n.

 
It

 o
cc

ur
s 

in
 h

ea
vy

 b
ed

s 
or

 fl
ow

s 
ab

ou
t 

3 
fe

et
 i

n 
th

ic
kn

es
s 

an
d 

co
nt

ai
ns

 in
te

rc
al

at
ed

 b
ed

s 
of

 q
ua

l't
zi

te
, 

w
hi

ch
 i

t 
se

em
s 

to
 h

av
e 

pe
ne

tr
at

ed
 a

s 
in

tr
us

iv
e 

sh
ee

ts
. 

T
he

 t
w

o 
fo

rm
at

io
ns

 a
re

 a
pp

ar
en

tl
y 

co
nf

or
m

ab
le

 a
nd

 d
ip

 3
0°

 N
. 

T
he

 q
ua

rt
z

ite
 a

ls
o 

oc
cu

rs
 in

 m
as

si
ve

 o
r 

he
av

y 
be

ds
, a

s 
se

en
 a

t 
th

e 
se

co
nd

 r
ai

se
 

an
d 

el
se

w
he

re
 i

n 
th

e 
de

ep
 p

ar
ts

 o
f 

th
e 

m
in

e,
 a

nd
 o

n 
th

e 
ea

st
 t

op
 o

f 
H

er
m

os
a 

H
ill

. 
It

 i
s 

a 
fin

e-
gr

ai
ne

d 
or

 d
en

se
 p

al
e 

ol
iv

e-
gr

ee
n 

ro
ck

 
lm

d 
in

 p
la

ce
s 

re
se

m
bl

es
 h

or
ns

to
ne

. 
It

 se
em

in
gl

y 
be

lo
ng

s 
to

 t
he

 
P

al
eo

zo
ic

 li
m

es
to

ne
 a

nd
 q

ua
rt

zi
te

 s
er

ie
s, 

w
hi

ch
, a

s s
ho

w
n 

on
 t

he
 m

ap
, 

fo
rm

s t
he

 c
ou

nt
ry

 r
oc

k 
in

 A
m

er
ic

an
 M

ou
nt

ai
n 

an
d 

th
e 

ne
ar

er
 f

oo
t

hi
ll

s 
a 

sh
or

t 
di

st
an

ce
 s

ou
th

 o
f 

�h
e 

m
in

e.
 

A
 l

itt
le

 l
im

es
to

ne
 a

nd
 

co
ng

lo
m

er
at

e 
ar

e 
al

so
 r

ep
or

te
d 

to
 h

av
e 

be
en

 f
ou

nd
 i

n
 s

om
e 

pa
rt

s 
of

 
th

e 
m

in
e.

 
D

io
ri

te
 o

cc
ur

s 
in

 t
he

 g
ul

ch
 b

el
ow

 t
he

 m
in

e 
an

d 
in

 t
he

 
su

rr
ou

nd
in

g 
hi

lls
, e

sp
ec

ia
lly

 t
o 

th
e 

no
rt

h.
 

T
he

 r
hy

ol
ite

 i
s 

a 
m

ed
iu

m
-g

ra
in

ed
 r

ed
di

sh
-g

ra
y 

ro
ck

 h
av

in
g 

a 
m

ic
ro

fe
ls

iti
c 

to
 g

la
ss

y 
gr

ou
nd

m
as

s 
w

ith
 fl

ow
 s

tr
uc

tu
re

 i
n

 w
hi

ch
 a

re
 

a 
fe

w
 s

m
al

l p
he

no
cr

ys
ts

 a
nd

 's
m

al
le

r 
in

te
rm

ed
ia

te
 f

or
m

s, 
pr

in
ci

pa
lly

 
of

 o
rt

ho
cl

ase
 a

nd
 q

ua
rt

z,
 w

it
h 

th
e 

or
th

oc
la

se
 a

bo
ut

 a
ll

 a
lt

er
ed

 t
o 

se
ri

ci
te

 o
r 

ka
ol

in
. 

W
at

er
 s

ta
nd

s 
in

 t
he

 s
ha

ft
 a

t 
ab

ou
t 

th
e 

40
0-

fo
ot

 
Je

ve
l, 

an
d 

th
e 

m
in

e 
m

ak
es

 a
bo

ut
 2

00
 g

al
lo

ns
 o

f 
w

at
er

 a
 m

in
ut

e. 
O

re
 d

ep
os

it
s.

-
T

h
e 

de
po

si
ts

 o
cc

ur
 c

hi
ef

ly 
in

 a
 s

he
ar

-z
on

e 
lo

de
 o

f 
rh

yo
lit

e,
 a

nd
 t

hi
s 

ro
ck

, a
lt

er
ed

, p
ar

tl
y 

re
pl

ac
ed

, a
nd

 s
ili

ci
fie

d,
 f

or
m

s 
"th

e 
pr

in
ci

pa
l p

ar
t 

of
 th

e 
ga

ng
ue

. 
In

 a
 f

ew
 p

la
ce

s 
th

e 
m

or
e 

fe
rr

ug
i

"n
ou

s 
ph

as
e 

se
em

s 
to

 r
ep

la
ce

 t
he

 q
ua

rt
zi

te
, b

ut
 a

s 
a 

ru
le

 t
he

 d
ep

os
its

 
do

 n
ot

.a
pp

ea
r 

to
 be

 pa
rt

ic
ul

ar
ly

 a
ss

oc
ia

te
d 

w
it

h 
th

e 
qu

ar
tz

ite
 o

r 
an

y 
of

 t
he

 o
th

er
 s

ed
im

en
ta

ry
 r

oc
ks

. 
T

he
 l

od
e 

is 
fr

om
 1

0 
to

 6
0 

fe
et

 w
id

e 
an

d 
av

er
ag

es
 a

bo
ut

 3
0 

fe
et

. 
It

 d
ip

s 
ab

ou
t 

30
° 

N
., 

co
nf

or
m

ab
ly

 w
ith

 t
he

 q
ua

rt
zi

te
 a

nd
 't

he
 i

nt
er


be

dd
ed

 r
hy

ol
ite

. 
O

n 
th

e 
ha

ng
in

g-
w

al
l s

id
e 

is
 a

 s
he

et
 o

f 
lig

ht
-b

ro
w

n 
or

 w
hi

tis
h,

 m
or

e 
or

 l
ess

 c
on

so
lid

at
ed

 k
ao

lin
 o

r 
cl

ay
 g

ou
ge

, 
w

hi
ch

 
ra

ng
es

 in
 w

id
th

 f
ro

m
 a

 f
ew

 f
ee

t n
ea

r 
th

e 
su

rf
ac

e t
o 

30
 f

ee
t i

n 
th

e 
de

ep
 

pa
rt

 o
f 

th
e 

m
in

e,
 a

s 
sh

ow
n 

in
 f

ig
ur

e 
33

, a
nd

 w
hi

ch
 s

ee
m

in
gl

y 
re

pr
e�

 
se

nt
s 

a 
pl

an
e 

of
 ex

te
ns

iv
e 

m
ov

em
en

t. 
O

n 
th

e 
fo

ot
w

al
l, 

w
hi

ch
 is

 h
ar

d,
 

im
pe

rv
io

us
 r

hy
ol

ite
, t

he
re

 i
s 

in
 m

an
y 

pl
ac

es
 a

n 
in

te
rv

en
in

g 
ve

in
lik

e 
de

po
si

t f
ro

m
 1

 to
 2 

fe
et

 th
ic

k 
of

 f
er

ru
gi

no
us

 m
an

ga
ne

se
-s

il v
el'

 o
re

 th
at

 

"l c; " t:J '"
 r ;;; t:I ° ..
. 

" t:I '"
 

.. � " t:I '"
 " o

 � t:I � tIl so � g = 8 ;; l> 

'" o o UI o (3 o in o . ."
 

.. .. ,. 

H
A

R
D

S
H

E
L

L
 M

IN
E

. 
26

9 

<:"
 

�
 

. .
 -

.�
.-

H
A 

R
 D

 S
 Ii

 E
L

i.. 

<::"
. 

" 

�l�
 

.,.��
 

() 
;).� � ..
 , 

n.Q,
 ... 

3' 
�;:-�

� 
lF1 � 

g��
 

�n.
""",

, 
� �

!g' :r�
 

n.�
� 

�
 l

 r �t
 

'-

\. 
'

$
 

\.
 

'
0

 
. 

, 0,).
..'\. 

N 
'

,
'\ 

-z.
. o

 

,,�
 , '\::

, . 
, '\ 

' '\ / 
./ 

I 

\.Y
 

./ ./ 
..

 ' -
"

,_
 .. 

"'-

(�
 

� � o . • ' 
N o

 .. 
1 

� ;='
 

�;:'
 

"1 .
: 0

 
i t �

 J[ � :
 ,

 �
 

/ 

'\ I " 
)< 



C(
) 

I UJ
 

l1
) 

2
7

0
 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

, 

av
er

ag
es

, 
it

 i
s 

sa
id

, 
ab

ou
t 

40
 p

er
 c

en
t 

in
 m

an
ga

ne
se

 a
n

d
 1

5 
ou

nc
es

 t
o 

th
e 

to
n 

in
 s

il
ve

r 
an

d 
is

 r
ep

or
te

d 
to

 b
e 

a 
va

lu
ab

le
 f

ac
to

r 
as

 a
 f

lu
x.

 
In

 t
he

 l
od

e 
th

e 
de

po
si

ts
, 

as
 s

ho
w

n 
in

 t
h

e 
cr

os
s 

se
ct

io
n 

of
 t

h
e 

m
in

e 
(f

ig
. 

33
),

 a
re

 c
on

ce
nt

ra
te

d 
in

 
ir

re
g

u
la

r 
bo

di
es

 o
r 

or
e 

sh
oo

ts
 w

hi
ch

 
pi

tc
h 

to
 t

h
e 

ea
st

. 
T

h
e 

ge
ne

ra
l 

di
st

ri
bu

ti
on

 o
f 

th
e 

de
po

si
ts

, 
so

 f
ar

 a
s 

no
w

 
ex

pl
oi

te
d 

in
 a

 
be

lt
 a

b
o

u
t 

30
0 

fe
et

 
w

id
e 

al
on

g 
th

e 
st

ri
ke

 a
n

d
 

ne
ar

ly
 6

00
 f

ee
t 

de
ep

 o
n 

th
e 

d
ip

 o
f 

th
e 

ve
in

, 
is

 i
nd

ic
at

ed
 o

n 
th

e 
le

ve
l 

m
ap

 
(f

ig
. 

34
).

 
T

h
e 

d
ri

ft
 o

n 
th

e 
lo

w
er

 l
ev

el
, 

w
hi

ch
 i

s 
m

os
tl

y 
in

 t
he

 f
oo

tw
al

l,
 h

as
 

no
t 

y
et

 f
ou

nd
 o

re
, 

b
u

t 
th

e 
60

-f
oo

t 
w

in
ze

, 
w

ho
se

 l
ow

er
 p

ar
t 

is
 b

u
t 

40
 

fe
et

 e
as

t 
o

f 
th

e 
d

ri
ft

, 
is

 a
ll

 i
n 

or
e,

 w
hi

ch
 i

s 
le

ac
he

d 
ab

ov
e 

th
e 

w
at

er
 

li
ne

, 
12

 f
ee

t 
ab

ov
e 

th
e 

bo
tt

om
 o

f 
th

e 
w

in
ze

. 
A

n
 o

re
 b

od
y 

is
 s

ai
d 

to
 

ha
ve

 b
ee

n 
en

co
un

te
re

d 
in

 t
he

 l
as

t 
d

ri
ft

in
g

 i
n 

th
e 

bo
tt

om
 o

f 
th

e 
m

ai
n 

sh
af

t 
bu

t c
ou

ld
 n

ot
 b

e 
sa

ti
sf

ac
to

ri
ly

 e
xa

m
in

ed
 o

n 
ac

co
un

t 
o

f 
th

e 
ra

p
id

 
in

fl
ux

 o
f 

w
at

er
. 

A
bo

ut
 2

,1
00

 t
on

s 
o

f 
or

e 
pr

od
uc

ed
 

be
tw

ee
n 

F
eb

ru
ar

y
 2

4 
an

d 
O

c
to

be
r 

11
, 1

8!
:>

7, 
av

er
ag

ed
, 

it
 i

s 
sa

id
, 

15
.1

 p
er

 c
en

t 
in

 l
ea

d 
an

d 
7 

ou
nc

es
 

to
 t

he
 t

on
 i

n 
si

lv
er

. 
A

cc
or

di
ng

 t
o 

th
e 

sm
el

te
r 

re
co

rd
s 

o
f 

th
e 

sh
ip


m

en
ts

 o
f 

ab
ou

t 
3,

00
0 

to
ns

 t
o 

th
e 

E
l 

P
as

o
 s

m
el

te
r,

 f
ro

m
 M

ar
ch

 2
4,

 
18

!:>
8, 

to
 J

an
u

ar
y

 2
3,

 l
D

05
, 

th
e 

sh
ip

m
en

ts
 i

n 
lD

O
O

, 
am

ou
nt

in
g 

to
 a

bo
ut

 
DO

O 
to

ns
, 

ra
ng

ed
 i

n 
va

lu
e 

fr
om

 $
15

 t
o 

$3
0 

to
 t

h
e 

to
n 

an
d 

av
er

ag
ed

 
ab

ou
t 

$2
4 

to
 t

h
e 

to
n,

 w
it

h
 l

ea
d 

fi
gu

re
d 

at
 $

-! 
a 

hu
nd

re
dw

ei
gh

t 
an

d 
si

lv
er

 a
t 

62
 c

en
ts

 a
n 

ou
nc

e.
 

S
om

e 
o

f 
th

es
e 

sh
ip

m
en

ts
, 

ho
w

ev
er

, 
w

er
e 

cr
ud

e 
co

nc
en

tr
at

es
 f

ro
m

 t
h

e 
sm

al
l 

m
ill

 
w

hi
ch

 w
as

 o
pe

ra
te

d 
on

 t
h

e 
gr

ou
nd

. 
T

h
e 

m
ill

 a
ss

ay
s 

o
f 

th
is

 p
la

nt
 s

ho
w

 t
h

e 
or

e 
th

er
e 

tr
ea

te
d 

to
 

ha
ve

 a
ve

ra
ge

d 
ab

ou
t 

D
 p

er
 c

en
t 

in
 l

ea
d 

an
d 

12
 o

un
ce

s 
to

 t
he

 t
on

 i
n 

si
lv

er
. 

T
h

o
u

g
h

 t
h

e 
m

il
l 

fa
il

ed
 

to
 s

av
e 

m
uc

h 
o

f 
th

e 
m

et
al

 c
on

te
nt

 
o

f 
th

e 
or

e,
 a

 f
ai

r 
pr

of
it

 w
as

 e
ar

ne
d.

 
T

h
e 

sm
el

te
r 

sh
ee

ts
 g

iv
in

g
 t

h
e 

an
al

ys
es

 o
f 

th
e 

3,
00

0 
to

ns
 o

f 
or

e 
sh

ip
pe

d 
to

 E
l 

P
as

o 
sh

ow
 t

h
n

t 
th

e 
or

e 
co

nt
ai

ns
 a

ls
o 

ab
ou

t 
30

 p
er

 c
en

t 
si

li
ca

, 
8 

p
er

 c
en

t 
ir

on
, 

5 
p

er
 c

en
t 

m
an

ga
ne

se
, 

an
d 

0.
4 

p
er

 c
en

t 
su

lp
hu

r.
 

C
on

si
de

ra
bl

e 
or

e 
of

 
co

nc
en

tr
at

in
g 

gr
ad

e,
 

es
ti

m
at

ed
 

b
y

 s
om

e 
at

 
ab

ou
t 

10
0,

00
0 

to
ns

, 
is

 
in

 s
ig

h
t 

in
 t

h
e 

m
in

e.
 

T
h

e 
es

ti
m

at
e 

o
f 

on
e 

m
in

in
g 

en
gi

ne
er

 i
s 

20
,0

00
 t

on
s 

be
tw

ee
n 

th
e 

su
rf

ac
e 

an
d 

th
e 

20
0-

fo
ot

 
le

ve
l, 

an
d 

10
,0

00
 t

on
s 

fr
om

 t
he

 2
00

-f
oo

t 
to

 t
he

 3
25

-f
oo

t 
le

ve
l, 

be
si

de
s 

w
hi

ch
 .t

h
er

e 
ar

e 
ab

ou
t 

4,
00

0 
to

ns
 o

f 
sh

ip
pi

ng
 g

ra
d

e 
am

i 
5,

00
0 

to
ns

 
in

 t
he

 t
ai

li
ng

s 
d

u
m

p
 a

t 
th

e 
m

il
l. 

T
h

e 
or

e 
in

 t
he

 d
u

m
p

 i
s 

sa
id

 t
o 

co
n

ta
in

 a
bo

ut
 6

 p
er

 c
en

t 
in

 l
ea

d 
an

d 
6 

ou
nc

es
 t

o 
th

e 
to

n 
in

 s
il

ve
r.

 
B

es
id

es
 t

h
e 

H
ar

d
sh

el
l 

ve
in

 
th

er
e 

ar
e 

se
ve

ra
l 

o
th

er
 v

ei
ns

 
on

 
th

e 
pr

op
er

ty
. 

A
m

on
g 

th
em

 a
re

 w
ha

t 
is

 r
eg

ar
de

d 
as

 t
h

e 
so

ut
he

as
te

rl
y 

ex
te

ns
io

n 
o

f 
th

e 
ve

in
 

w
or

ke
d 

in
 

th
e 

T
re

n
ch

 m
in

e,
 t

h
e 

w
el

l-
kn

ow
n 

pi
on

ee
r 

pr
od

uc
er

. 
A

n
 o

ld
 s

h
af

t 
an

d 
su

rf
ac

e 
st

op
e 

on
 a

no
th

er
 v

ei
n,

 
on

 c
la

im
 N

o.
2,

 y
ie

ld
ed

 s
ev

er
al

 c
ar

lo
ad

s 
o

f 
si

lv
er

 o
re

 o
f s

h
ip

p
in

g
 g

ra
de

. 
H

er
e 

th
e 

ve
in

 
is

 
ch

ie
fl

y 
cr

us
he

d,
 a

lt
er

ed
, 

an
d 

m
in

e1
·a

liz
ed

 
rh

yo
li

te
. 

It
 i

s 
3

! 
fe

et
 

in
 

av
er

ag
e 

w
id

th
 

an
d 

di
ps

 
70

° 
N

. 
in

 
fi

ne
-g

ra
in

ed
 

A
L

T
A

 
M

IN
E

. 
27

1 

qu
ar

tz
it

e.
 

T
h

e 
or

e 
m

in
er

al
, 

li
ke

 t
h

at
 o

f 
th

e 
H

er
m

os
a 

m
in

e 
ne

ar
 b

y,
 

is
 

pr
in

ci
pa

ll
y 

ce
ra

rg
yr

it
e.

 
O

n 
th

e 
C

am
de

n 
cl

ai
m

 
an

 
op

en
 

cu
t 

sh
ow

s 
th

e 
rh

yo
li

te
 d

ip
p

in
g

 4
0°

 
N

N
W

.,
 a

nd
 

it
 c

on
ta

in
s 

a 
16

-f
oo

t 
bo

dy
 

o
f 

lo
w

-g
ra

de
 s

il
ve

r 
or

e 
in

 
th

e 
re

d 
al

te
re

d 
ox

id
iz

ed
 

po
rt

io
n.

 
T

hi
s 

or
e 

bo
dy

 o
r 

be
d 

is
 a

ls
o 

en
co

un
te

re
d 

in
 a

 c
ut

 t
un

ne
l 

dr
iv

en
 s

om
e 

40
 o

r 
50

 f
ee

t 
fa

rt
h

er
 d

ow
n 

th
e 

sl
op

e 
to

 t
h

e 
no

rt
h.

 

A
L

T
A

 I
ll
 Il

'J
E

. 

T
h

e 
A

lt
a 

m
in

e 
is

 o
ne

-t
hi

rd
 o

f 
a 

m
ile

 n
or

th
-n

or
th

w
es

t 
o

f 
th

e 
H

ar
d


sh

el
l 

m
in

e,
 

ab
ou

t 
m

id
 w

ay
 

be
tw

ee
n 

th
e 

H
ar

ds
he

ll
 c

am
p 

an
d 

m
in

e,
 

in
 

th
e 

m
ou

th
 

o
f 

a 
so

ut
hw

es
te

rn
 t

ri
b

u
ta

ry
 o

f 
H

ar
ds

he
ll

 G
ul

ch
, 

at
 

an
 e

le
va

ti
on

 o
f 

ab
ou

t 
5,

05
0 

fe
et

. 
It

 i
s 

on
 o

pe
n 

gr
ou

nd
 a

nd
 e

as
y 

o
f 

ac
ce

ss
 b

y
 a

 
w

ag
on

 r
oa

d 
as

ce
nd

in
g 

th
e 

gu
lc

h 
by

 w
ay

 o
f 

H
ar

ds
he

ll
 

ca
m

p.
 

T
h

e 
A

lt
a 

is
 a

n 
ol

d 
m

in
e.

 
It

 w
as

 w
or

ke
d 

in
 

13
77

 a
nd

 
18

78
, 

th
e 

or
e 

be
in

g 
tr

ea
te

d 
in

 a
 l

ix
iv

ia
ti

on
 p

la
nt

 a
t 

H
ar

sh
aw

. 
In

 1
87

!) 
a 

ne
w

 
co

m
pa

ny
 o

pe
ne

u 
th

e 
m

in
e 

m
or

e 
ex

te
ns

iv
el

y,
 a

nd
 

in
 

18
80

 a
nd

 1
88

1 
th

is
 

co
m

pa
ny

 s
hi

pp
ed

 
co

ns
id

er
ab

le
 o

re
 t

o 
a 

sm
al

l 
m

il
l 

ca
ll

ed
 

th
e 

B
os

to
n,

 o
n 

S
an

 P
ed

ro
 R

iv
er

, 
ne

ar
 C

ha
rl

es
to

n,
 A

ri
z.

, 
ab

ou
t 

3
! 

m
il

es
 

fr
om

 F
ai

rb
an

k
s 

an
d 

D
 m

ile
s 

fr
om

 T
om

bs
to

ne
. 

A
bo

ut
 a

ll 
th

e 
T

om
b

st
on

e 
or

e,
 i

t 
is

 s
ai

d,
 w

as
 m

il
le

d 
at

 t
h

e 
B

os
to

n 
m

il
l 

in
 t

ho
se

 d
ay

s.
 

L
at

er
 o

th
er

 o
pe

ra
to

rs
 s

hi
pp

ed
 a

 q
u

an
ti

ty
 o

f 
w

ha
t 

is
 l

oc
al

ly
 )

m
ow

n 
as

 "
 l

ix
i v

ia
ti

on
 p

lu
m

b
ag

o
" 

or
e 

at
 a

 p
ro

fi
t 

o
f 

se
ve

ra
l 

th
ou

sa
nd

 d
ol


la

rs
. 

In
 

18
!:>

7 
th
~ 

m
in

e 
w

as
 

ac
qu

ir
ed

 
by

 
th

e 
pr

es
en

t 
ow

ne
r,

 t
h

e 
M

el
ba

 M
in

in
g 

C
o.

, 
o

f 
N

ew
 Y

or
k.

 
It

 w
as

 w
or

ke
d 

w
it

h 
go

od
 r

es
ul

ts
 

fo
r 

a 
ye

ar
 o

r 
tw

o 
bu

t 
ha

s 
si

nc
e 

la
in

 i
dl

e 
an

d 
is

 n
ow

 d
is

m
an

tl
ed

. 
It

 
is

 r
eg

ar
de

d 
as

 a
 g

oo
d 

pr
op

er
ty

, 
ho

w
ev

er
, 

an
d 

is
 p

at
en

te
d.

 
T

h
e 

m
in

e 
is

 o
pe

ne
d 

to
 u

 d
ep

th
 o

f 
30

0 
fe

et
 o

r 
m

or
e 

by
 s

ha
ft

s 
an

d 
dr

if
ts

_ 
T

he
 

si
ze

 o
f 

th
e 

d
u

m
p

 s
ho

w
s 

th
at

 a
 l

ar
ge

 a
m

ou
nt

 o
f 

w
or

k 
ha

s 
be

en
 d

on
e,

 
pr

ob
ab

ly
 a

bo
ut

 4
,0

00
 f

ee
t,

 m
os

t 
o

f 
w

hi
ch

 s
ee

m
s 

to
 l

ie
 w

it
hi

n 
an

 a
re

a 
ab

ou
t 

15
0 

fe
et

 s
qu

ar
e.

 
T

h
e 

co
un

tr
y 

ro
ck

 
is

 
th

e 
da

rk
-r

ed
di

sh
 

m
ed

iu
m

-g
ra

in
ed

 
qu

ar
tz

 
di

or
it

e 
o

r 
qu

ar
tz

 m
on

zo
ni

te
, 

an
cl

 a
t 

th
e 

m
in

e 
it

 i
s 

cu
t 

by
 a

 2
0-

fo
ot

 
di

ke
 

of
 

li
gh

t 
bl

ui
sh

-g
ra

y 
1l

ow
-b

an
de

d 
rh

yo
li

te
 b

re
cc

ia
, 

w
hi

ch
, 

as
 

se
en

 i
n 

th
e 

gu
lc

h 
on

 t
he

 e
as

t 
an

d 
in

 t
he

 r
oa

d,
 i

s 
he

av
y 

be
dd

ed
, 

di
ps

 
40

° 
N

N
E

.,
 n

nd
 w

ea
th

er
s 

ye
ll

ow
is

h 
b

ro
w

n
 w

it
h 

li
m

on
it

e 
st

ai
n

. 
· 

E
x

te
n

d
in

g
 o

ve
r 

th
e 

to
p 

o
f 

th
e 

ta
nk

 h
il

l 
to

 t
h

e 
w

es
t 

o
f 

an
d 

10
0 

fe
et

 
ab

ov
e 

th
e 

m
in

e,
 t

h
e 

di
or

it
e 

al
on

g 
th

e 
fo

ot
w

al
l 

si
de

 o
f 

th
e 

di
ke

 f
or

m
s 

a 
br

oa
d 

ba
nd

 o
f 

si
li

ci
fi

ed
 c

ro
pp

in
gs

 w
hi

ch
 s

ta
nd

 u
p 

in
 

lo
w

 
re

li
ef

, 
su

gg
es

ti
ng

 t
h

at
 t

h
e 

fa
ul

ti
ng

 t
h

at
 p

ro
du

ce
d 

th
e 

fi
ss

ur
e 

no
w

 o
cc

up
ie

d 
by

 t
h

e 
di

ke
 w

as
 p

ro
ba

bl
y 

no
rm

al
. 

S
li

ck
en

si
de

s 
sh

ow
 a

ls
o 

po
st

ve
in

 
m

ov
em

en
t. 

T
h

e 
de

po
si

ts
 a

re
 o

bv
io

us
ly

 a
ss

oc
ia

te
d 

in
 

or
ig

in
 w

it
h 

th
e 

rh
yo

li
te

 
di

ke
 a

nd
 s

ee
m

 t
o

 o
cc

ur
 i

n 
it

s 
ha

ng
in

g-
w

al
l 

si
de

 o
r 

in
 

th
e 

ad
jo

in
in

g 
po

rt
io

n 
o

f 
th

e 
w

al
l-

ro
ck

 d
io

ri
te

, 
w

hi
ch

 i
s 

si
li

ci
fi

ed
 a

nd
 m

in
er

al
iz

ed
 



(X) � 1)\ 

27
2 

SA
N

T
A

 
R

IT
A

 A
N

D
 P

A
T

A
G

O
N

IA
 

M
O

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

fo
r 

20
0 

fe
et

 b
ac

k 
fr

om
 t

he
 d

ik
e 

an
d 

in
 w

hi
ch

 a
n 

in
cl

in
ed

 s
ha

ft
 r

e
po

rt
ed

 t
o 

be
 s

ev
er

al
 h

un
dr

ed
 f

ee
t 

in
 d

ep
th

 d
es

ce
nd

s 
to

 t
he

 n
or

th
. 

H
or

iz
on

ta
lly

 t
he

 l
od

e 
se

em
s 

to
 e

xt
en

d 
fo

r 
at

 le
as

t 
a 

qu
ar

te
r 

of
 a

 m
ile

 
w

es
tw

ar
d,

 t
o 

a 
po

in
t 

on
 t

he
 c

ou
nt

y 
ro

ad
 j

us
t 

so
ut

h 
-o

f 
H

ar
ds

he
ll

 
ca

m
p.

 
T

he
 o

re
 is

 p
ri

nc
ip

al
ly

 s
ilv

er
-b

ea
ri

ng
 g

al
en

a 
co

nt
ai

ne
d 

in
-a

 g
an

gu
e 

of
 q

ua
rt

z 
an

d 
re

dd
is

h 
flu

or
it

e,
 m

os
tl

y 
re

pl
ac

in
g 

rh
yo

lit
e.

 
T

o 
ju

dg
e 

fr
om

 t
he

 c
om

po
si

ti
on

 o
f 

th
e 

m
at

er
ia

l 
on

 t
he

 d
um

p 
it

 c
on

ta
in

s 
al

so
 

co
ns

id
er

ab
le

 p
yr

it
e,

 s
pe

cu
la

 ri
te

, s
ph

al
er

it
e,

 a
 l

it
tl

e 
ch

al
co

py
ri

te
, m

al


ac
hi

te
, a

nd
 e

m
bo

lit
e 

(s
ilv

er
 c

hl
or

ob
ro

m
id

e)
. 

-A
t a

 d
ep

th
 o

f 
25

0 
fe

et
 t

he
re

 w
as

 e
nc

on
nt

el
'ed

 a
 b

od
y 

of
 h

ig
h-

gr
ad

e 
or

e 
2 

to
 3

 f
ee

t 
w

id
e,

 s
ai

d 
to

 a
ve

ra
ge

 a
bo

ut
 3

7 
pe

r 
ce

nt
 i

n 
le

ad
 a

nd
 

2 o
un

ce
s 

in
 g

ol
d 

an
d 

15
 o

un
ce

s 
in

 s
il

ve
r 

to
 t

he
 t

on
 a

nd
 t

o 
re

se
m

bl
e 

th
e 

or
e 

of
 t

he
 L

ea
d 

Q
ue

en
 m

in
e.

 
T

hi
s 

or
e 

sh
oo

t,
 o

r 
a 

si
m

ila
r 

on
e 

2 
fe

et
 in

 w
id

th
, i

s 
sa

id
 b

y 
th

e 
tw

o 
fo

re
m

en
 w

ho
 w

er
e 

la
st

 i
n 

ch
ar

ge
 

to
 c

on
ti

nu
e 

in
 t

he
 d

ee
pe

r 
pa

rt
 o

f 
th

e 
m

in
e 

w
he

re
 a

 d
ri

ft
 h

ad
 b

ee
n 

-r
un

 o
n 

it
 f

or
 4

5 
fe

et
 w

it
h

 n
o 

in
di

ca
ti

on
s 

of
 d

ec
re

as
e 

in
 v

ol
um

e 
or

 
gr

ad
e 

w
he

n 
op

er
at

io
ns

 c
ea

se
d.

 
It

 is
 a

ls
o 

re
po

rt
ed

 t
ha

t 
in

 t
he

 d
ee

pe
r 

pa
rt

 o
f 

th
e 

m
in

e 
oc

cu
rs

 a
 r

ic
h 

4-
in

ch
 o

re
 s

ho
ot

 o
f 

py
ra

rg
yr

it
e,

 o
r 

ru
by

 s
ilv

er
. 

HE
R

M
O

S
A.

 HmE
. 

T
he

 H
er

m
os

a 
m

in
e-

is
 a

bo
ut

 t
hr

ee
-f

ou
rt

hs
 o

f 
a 

m
ile

 s
ou

th
 o

f 
H

ar


sh
aw

, a
 t

hr
iv

in
g 

ca
m

p 
an

d 
to

w
n 

of
 w

hi
ch

 i
t 

w
as

 t
he

 m
ak

in
g.

 
It

 is
 

ab
ou

t 
on

e-
th

ir
d 

of
 a

 m
il

e 
so

ut
he

as
t 

of
 t

he
 H

ar
ds

he
ll 

m
in

e,
 i

n 
th

e 
ea

st
er

ly
 s

lo
pe

 o
f 

th
e 

sa
m

e 
ri

dg
e,

 a
t 

an
 e

le
va

ti
on

 o
f

-5
,0

00
 t

o 
5,

50
0 

fe
et

. 
It

 i
s 

ea
sy

 o
f 

ac
ce

ss
 b

y 
w

ag
on

 r
oa

d 
as

ce
nd

in
g 

th
e 

gu
lc

h 
fr

om
 

H
ar

sh
aw

. 
-

T
he

 m
in

e 
w

as
 fi

rs
t 

lo
ca

te
d 

in
 1

87
7.

1 
In

 1
87

8 
or

 1
87

9 
it

 w
as

-s
ol

d 
to

 t
he

 H
er

m
os

a 
M

in
in

g 
C

o.
 o

f 
N

ew
 Y

or
k.

 
T

hi
s 

co
m

pa
ny

, 
w

hi
ch

 
la

te
r 

be
ca

m
e 

th
e 

P
ri

et
us

 M
in

es
 C

o.
, 

on
e 

of
 t

he
 s

tr
on

ge
st

 c
om

pa
ni

es
 

of
 S

on
or

a,
 b

ui
lt

 a
 2

0-
st

am
p 

m
ill

 a
t H

ar
sh

aw
, o

pe
ra

te
d 

th
e 

m
in

e 
fr

om
 

O
ct

ob
er

, 
18

80
, 

to
 N

ov
em

be
r,

 1
88

1,
 w

it
h 

15
0 

m
en

, 
an

d 
ra

n 
th

e 
m

il
l 

fo
r 

18
 m

on
th

s,
 p

ro
du

ci
ng

 d
ur

in
g 

th
at

 p
er

io
d 

ab
ou

t 
$1

,0
00

,0
00

 i
n 

si
lv

er
 c

hl
or

id
e 

or
e,

 a
ll

 o
f 

w
hi

ch
 w

as
 a

m
al

ga
m

at
ed

 d
ir

ec
tl

y 
on

 t
he

 
gr

ou
nd

 a
na

 t
he

 b
ul

lio
n 

sh
ip

pe
d.

 
T

he
 c

om
pa

ny
 h

el
d 

th
e 

p
ro

pe
rt

y 
-f

or
 s

ev
er

al
 y

ea
rs

 t
he

re
af

te
r,

 b
ut

 d
id

 n
o 

w
or

k.
 

It
 s

ol
d 

th
e 

m
il

l 
fo

r 
$1

8,
00

0 
to

 t
he

 Q
ui

jo
to

a 
M

in
in

g 
C

o.
, 

of
 Q

ui
jo

to
a,

 8
0 

m
il

es
 w

es
t 

of
 

T
uc

so
n,

 a
nd

 i
n 

18
87

 s
ol

d 
th

e 
m

in
e 

fo
r 

$6
00

 t
o 

J
am

es
 F

in
le

y,
 o

f 
T

uc
so

n.
 

M
r.

 F
in

le
y,

 b
eg

in
ni

ng
 i

n 
18

90
, w

or
ke

d 
th

e 
m

in
e 

fo
r 

ab
ou

t 
tw

o 
ye

ar
s 

on
 a

 m
od

er
at

e 
sc

al
e,

 t
re

at
in

g 
th

e 
or

e 
at

 fi
rs

t 
in

 a
 3

i-
fo

ot
 

H
un

ti
ng

to
n 

m
ill

 a
t 

H
ar

sh
aw

 a
nd

 l
at

er
 i

n 
a 

5-
fo

ot
 m

ill
 w

hi
ch

 h
e 

in
st

al
le

d.
 

H
e 

w
or

ke
d 

m
os

tl
y 

ne
ar

 t
he

 s
ur

fa
ce

, a
bo

ve
 t

he
 c

om
pa

ny
's 

1 M
o

st
-ot

 
tb

e
 I

n
fo

rm
a

ti
o

n
 

on
 

b
ls

to
ry

 
a

n
d

 p
ro

d
u

ct
io

n
 

Is
 

g
iv

en
 b

y
 

M
r.

 
N

. 
A

. 
M

cD
o

n
a

ld
, 

w
b

o
 b

a
s

 b
e

e
n

 I
n

 c
b

a
rg

e 
o

t 
tb

e
 p

ro
p

e
rt

y
 t

o
r 

tb
e

 l
a

st
 2

0
 y

en
rs

_ 

H
E

R
M

O
S

A
 

M
IN

E
. 

27
3 

st
op

es
, 

an
d 

to
ok

 o
ut

_ $
15

0,
00

0 
in

 s
ilv

er
 c

hl
or

id
e 

:;r
e.

 
In

 1
89

1 
he

 
bo

nd
ed

 t
he

 m
in

e 
fo

r 
$5

0,
00

0 
to

 S
en

at
or

 M
cG

c,
er

ne
y,

 o
f 

C
an

on
 C

it
y,

 
C

oI
Q.

, 
w

ho
 w

or
ke

d 
it 

fo
r 

fiv
e 

m
on

th
s 

w
ith

 t
he

 F
in

le
y 

m
ill

 a
nd

 t
oo

k 
ou

t 
$1

5,
00

0,
 m

os
tl

y 
fr

om
 t

he
 s

to
pe

 o
n 

th
e 

se
co

nd
 l

ev
el

 w
es

t 
of

 t
he

 
or

ig
in

al
 s

ha
ft

. 
In

 1
89

2 
M

r.
 F

in
le

y 
re

su
m

ed
 o

pe
ra

tio
ns

 a
nd

 i
n 

th
re

e 
m

on
th

s 
to

ok
 

ou
t 

$1
0,

00
0 

fr
om

 t
he

 c
on

ti
nu

at
io

n 
of

 t
he

 M
cG

ov
er

ne
y 

w
or

k.
 

A
ft

er
 

th
is

, 
up

 t
o 

19
03

, $
25

,0
00

 w
as

 ta
ke

n 
ou

t 
of

 t
he

 m
in

e 
by

 le
ss

ee
s,

 a
m

on
g 

w
ho

m
 w

as
 t

he
 H

er
m

os
a 

M
in

in
g 

C
o.

, 
of

 G
ut

hr
ie

, 
O

kl
a.

, 
w

hi
ch

 i
n 

Hl
02

 r
em

od
el

ed
 t

he
 m

il
l,

 p
ut

 i
n 

a 
ne

w
 5

-f
oo

t 
H

un
ti

ng
to

n 
m

il
l, 

an
d 

pr
od

uc
ed

 $
7,

00
0 

in
 a

 2
2-

da
y 

ru
n.

 
T

hi
s 

co
m

pa
ny

 d
id

 c
on

si
de

ra
bl

e 
w

or
k 

in
 t

he
 m

in
e,

 b
llt

 i
t 

w
us

 a
bo

ut
 a

ll 
de

ad
 w

or
k,

 c
on

si
st

in
g 

pr
in


ci

pa
ll

y 
in

 d
ri

vi
ng

 t
he

 9
00

-f
oo

t 
tu

nn
el

 b
el

ow
 t

he
 f

or
m

e[
' 

co
m

pa
ny

's
 

ol
d 

st
op

es
, a

nd
 d

ep
le

te
d 

th
ei

r 
tr

ea
su

ry
 b

ef
or

e 
or

e 
w

as
 r

ea
ch

ed
. 

vV
it

h 
th

e 
de

at
h 

of
 M

r.
 F

in
le

y 
an

d 
th

e 
de

cl
in

e 
in

 t
he

 m
ar

ke
t 

va
lu

e 
of

 s
ilv

er
 i

n 
19

03
, 

w
or

k 
ce

as
ed

. 
In

 1
90

6 
th

e 
pr

es
en

t 
ow

ne
r,

 J
am

es
 

C
oc

hr
an

, o
f 

B
ra

df
or

d,
 P

a.
, a

cq
ui

re
d 

th
e 

pr
op

er
ty

 b
y 

pu
rc

ha
se

 f
ro

m
 

th
e 

F
in

le
y 

es
ta

te
, 

bu
t 

it
 h

as
 n

ot
 b

ee
n 

w
or

ke
d 

si
nc

e.
 

T
he

 p
ro

pe
rt

y 
is

 p
at

en
te

d.
 

T
he

 e
st

im
at

ed
 t

ot
al

 p
ro

du
ct

io
n 

of
 t

he
 m

in
e 

is
 a

bo
ut

 
$1

,5
00

,0
00

 i
n 

si
lv

er
. 

T
he

 m
in

e 
is

 d
ev

el
op

ed
 t

o 
a 

de
pt

h 
of

 a
bo

ut
 5

00
 f

ee
t 

be
lo

w
 t

he
 s

ur


fa
ce

 a
t 

th
e 

to
p 

of
 t

he
 r

id
ge

 b
y 

7,
00

0 
fe

et
 o

r 
m

or
e 

of
 w

or
k,

 p
ri

n
ci

pa
lly

 d
ri

ft
s,

 s
to

pe
s,

 a
nd

 t
un

ne
ls

 d
is

tr
ib

ut
ed

 m
ai

nl
y 

on
 f

ive
 l

ev
el

s.
 

T
he

 f
irs

t, 
se

co
nd

, 
th

ir
d,

 a
nd

 t
un

ne
l 

le
ve

ls
 a

re
 s

pa
ce

d 
50

 f
ee

t 
ap

ar
t 

ve
rt

ic
al

ly
, a

nd
 t

he
 f

ou
rt

h 
or

 lo
w

es
t 

le
ve

l 
is

 1
70

 f
ee

t 
be

lo
w

 t
he

 t
un

ne
l 

le
ve

l. 
T

he
 f

ou
l' 

up
pm

' 
le

ve
ls

 a
re

 c
on

ne
ct

ed
 b

y 
th

re
e 

up
ra

is
es

 a
nd

 
th

e 
fo

ur
 l

ow
er

 l
ev

el
s 

by
 o

ne
 u

pr
ai

se
. 

T
he

 t
un

ne
l 

le
ve

l 
co

nt
ai

ns
 a

 
60

0-
fo

ot
 c

ro
ss

cu
t 

an
d 

ex
te

nd
s 

th
ro

ug
h 

th
e 

ri
dg

e,
 h

av
in

g 
bo

th
 a

 
so

ut
h 

an
d 

a 
no

rt
h 

en
tr

an
ce

. 
It

 is
 a

ll
 i

n 
rh

yo
lit

e 
br

ec
ci

a,
 a

nd
 f

ro
m

 
it

s 
w

es
t 

dr
if

t 
is

 s
un

k 
a 

30
0-

fo
ot

 w
in

ze
. 

T
he

 c
ou

nt
ry

 r
oc

k 
is

 a
n 

as
h-

gr
ay

 r
hy

ol
it

e 
w

hi
ch

 i
s 

m
ai

nl
y 

br
ec

ci
a 

an
d 

is
 l

oc
al

ly
 c

al
le

d 
by

 
m

in
er

s 
fr

om
 

C
ol

or
ad

o 
"

C
ri

pp
le

 C
re

ek
 

hr
e c

ci
a.

" 
It

 i
s 

cl
'U

sh
ed

, r
ec

em
en

te
d,

 a
nd

 l
oc

al
ly

 c
lo

se
ly

 b
an

de
d 

by
 

flo
w

 s
tr

uc
tu

re
. 

It
 i

s 
al

so
 s

ec
on

da
ri

ly
 b

an
de

d,
 l

ar
ge

ly
 w

it
h 

ql
la

rt
z,

 
an

d 
is

 m
or

e 
01'

 le
ss

 a
lt

er
ed

, s
ta

in
ed

 d
ar

k 
re

dd
is

h 
or

 y
el

lo
w

is
h-

br
ow

n 
by

 i
ro

n,
 a

nd
 m

in
er

al
iz

ed
. 

It
 i

s 
pr

ac
tic

al
ly

 a
ll

 o
xi

di
ze

d,
 n

o 
py

ri
te

 o
r 

su
lp

hi
de

 b
ei

ng
 f

ou
nd

 a
t 

an
y 

po
in

t. 
T

he
 m

in
e 

is
 d

ry
. 

T
he

 d
ep

os
its

 o
cc

ur
 m

ai
nl

y 
in

 a
 m

or
e 

or
 l

es
s 

ta
bu

la
r 

sh
ee

t 
or

 m
ai

n 
lo

de
 c

on
ta

in
ed

 i
n 

a 
sh

ea
r 

0[
' f

au
lt

 b
re

cc
ia

 z
on

e 
in

 t
he

 r
hy

ol
it

e. 
T

he
 

lo
de

 r
an

ge
s 

fr
om

 1
 f

oo
t 

to
 2

0 
fe

et
 o

r 
m

or
e 

in
 w

id
th

 a
nd

 d
ip

s 
33

° 
N

. 
It

 is
 in

 g
en

er
al

 h
ig

hl
y 

ox
id

iz
ed

, t
ho

ug
h 

to
 a

 s
om

ew
ha

t 
le

ss
 d

eg
re

e 
in

 
th

e 
de

ep
e[

' p
ar

t 
of

 t
he

 m
in

e 
th

an
 n

ea
r 

th
e 

su
rf

ac
e.

 
P

ar
al

le
lin

g 
th

e 
m

ai
n 

lo
de

 a
t 

a 
di

st
an

ce
 o

f 
50

 f
ee

t 
on

 t
he

 n
or

th
 a

t 
th

e 
su

rf
ac

e 
is

 a
no

th
er

 o
r 

su
bo

rd
in

at
e 

lo
de

 k
no

w
n 

as
 t

he
 N

or
th

 v
ei

n.
 

4
7

2
5

3
° -

B
II

II
. 

5
8

2
-

1
5

-
1

8
 



(),) l W '-l 

27
4 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
 

M
O

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

It
 h

as
 a

 s
te

ep
er

 d
ip

, 
an

d 
fo

r 
th

at
 r

ea
so

n 
is

 o
n 

th
e 

tu
nn

el
 l

ev
el

 b
ut

 
30

 f
ee

t 
di

st
an

t 
fr

om
 t

he
 m

ai
n 

lo
de

, w
hi

ch
 i

t 
is

 s
up

po
se

d 
to

 i
nt

er
se

ct
 

in
 d

ep
th

. 
T

he
 o

re
 m

in
er

al
 i

s 
ce

ra
rg

yr
it

e,
 o

r 
ho

rn
 s

ilv
er

, 
an

d 
ex

ce
pt

 a
 l

it
tl

e 
m

ol
yb

de
ni

te
 s

ta
in

 a
nd

 i
ro

n 
an

d 
m

an
ga

ne
se

 o
xi

de
s 

th
e 

or
e 

co
nt

ai
ns

 
no

 o
th

er
 m

et
al

. 
T

he
 m

in
e 

is
 th

e 
on

ly
 e

xc
lu

si
ve

ly
 s

ilv
er

 m
in

e 
in

 t
hi

s 
pa

rt
 o

f 
A

ri
zo

na
. 

T
he

 o
re

 h
as

 b
ee

n 
fo

rm
ed

 b
y 

a 
pl

'o
ce

ss
 o

f 
m

et
as

om
at

ic
 r

ep
la

ce
m

en
t 

in
 t

he
 a

lt
er

ed
, 

m
in

er
al

iz
ed

, 
an

d 
in

 p
ar

t 
si

lic
ifi

ed
 r

hy
ol

it
e 

ga
ng

ue
, 

th
e 

de
po

si
ti

ng
 s

ol
ut

io
ns

 h
av

in
g 

di
ss

ol
ve

d 
ou

t 
th

e 
le

ss
 r

es
is

ta
nt

 r
oc

k 
m

in
er

al
s.

 
M

uc
h 

of
 t

he
 o

re
 i

s 
hi

gh
ly

 a
lte

re
d 

an
d 

st
ai

ne
d 

ye
llo

w
is

h,
 

bl
ac

k,
 a

nd
 r

ed
di

sh
 b

y 
lim

on
it

e,
 p

si
lo

m
el

an
e,

 a
nd

 h
em

at
it

e.
 

So
m

e 
of

 
it

 h
as

 b
ee

n 
m

ad
e 

po
ro

us
 b

y 
th

e 
di

ss
ol

vi
ng

 o
ut

 o
f 

th
e 

py
ri

te
. 

_C
om


m

in
ut

ed
 

fin
e-

gr
ai

ne
d 

qu
ar

tz
it

e 
co

nt
ai

ne
d 

in
 

it
 

de
no

te
s 

th
at

 
th

e 
se

di
m

en
ta

ry
 r

oc
ks

 p
ro

ba
bl

y 
oc

cu
r 

ne
ar

 b
y.

 
T

he
 s

ou
rc

e 
of

 t
he

 o
re

 
se

em
s 

to
 b

e 
hy

dr
ot

he
rm

al
 s

ol
ut

io
ns

 t
ha

t 
at

te
nd

eq
 a

nd
 f

ol
lo

w
ed

 t
he

 
fa

ul
ti

ng
 a

nd
 s

he
ar

in
g 

w
hi

ch
 t

oo
k 

pl
ac

e 
su

bs
eq

ue
nt

 t
o 

th
e 

er
up

ti
on

 
an

d 
in

tr
us

io
n 

of
 t

he
 r

hy
ol

it
e.

 
T

he
 o

re
 i

n 
ge

ne
ra

l 
is

 o
f 

lo
w

 g
ra

de
, 

av
er

ag
in

g 
fo

r 
th

e 
m

os
t 

pa
rt

 
ab

ou
t 

5 
ou

nc
es

 i
n 

si
lv

er
 t

o 
th

e 
to

n-
fo

r 
iQ

st
an

ce
, i

n 
th

e 
m

ai
n 

tu
nn

el
, 

w
he

re
 t

he
 lo

de
 i

s 
6 

fe
et

 w
id

e 
an

d 
is

 a
bo

ut
 a

ll 
or

e-
bu

t 
th

er
e 

ar
e 

al
so

 
so

m
e 

ve
ry

 r
ic

h 
po

ck
et

s 
sc

at
te

re
d 

th
ro

ug
ho

ut
 t

he
 l

od
e.

 
It

 i
s 

sa
id

 
th

at
 t

he
 o

re
 c

an
 be

 m
in

ed
 a

nd
 m

ill
ed

 f
or

 $
3 

a 
to

n.
 

D
ur

in
g 

th
e 

pe
ri

od
s 

of
 o

pe
ra

ti
on

 8
7 

to
 9

0 
pe

r 
ce

nt
 o

f 
th

e 
m

et
al

 c
on

te
nt

 w
as

 e
x

tr
ac

te
d,

 a
nd

 t
he

 s
ilv

er
 b

ul
lio

n 
w

as
 0

.9
98

 fi
ne

. 
T

he
 p

re
se

nt
 m

ill
 c

an
 

ha
nd

le
 5

0 
to

ns
 a

 d
ay

. 
T

he
 m

in
e 

se
em

in
gl

y 
st

ill
 c

on
ta

in
s 

m
uc

h 
or

e 
w

hi
ch

 e
xt

en
ds

 i
n 

de
pt

h 
be

yo
nd

 t
he

 p
re

se
nt

 l
ow

er
 w

or
ki

ng
s. 

It
 is

 s
ai

d 
th

at
 w

he
n 

th
e 

H
er

m
os

a 
M

in
in

g 
C

o.
 o

f 
N

ew
 Y

or
k 

ce
as

ed
 w

or
k 

th
e 

or
e 

in
 t

he
 b

ot
to

m
 

of
 t

he
 m

in
e 

w
as

 b
ec

om
in

g 
ba

si
c 

w
it

h 
ir

on
, 

bu
t 

.th
is

 s
ee

m
s 

un
lik

el
y,

 
fo

r 
th

e 
in

cr
ea

se
 i

n 
ir

on
 w

it
h 

de
pt

h,
 i

f 
an

y,
 i

s 
sm

al
l, 

an
d 

th
e 

ir
on

 i
s 

al
l 

in
 t

he
 o

xi
de

 f
or

m
. 

A
t 

no
 p

oi
nt

 w
as

 a
ny

 s
ul

ph
id

e 
ob

se
rv

ed
. 

T
ha

t 
th

er
e 

is
 a

 d
ec

re
as

e 
in

 t
he

 v
al

ue
 o

f 
th

e 
or

e,
 h

ow
ev

er
, 

in
 t

he
 

bo
tt

om
 o

f 
th

e 
m

in
e 

se
em

s 
pr

ob
ab

le
, 

an
d 

a 
fu

rt
he

r 
de

cr
ea

se
 i

s 
to

 b
e 

ex
pe

ct
ed

 a
t 

w
at

er
 l

ev
el

 o
r 

at
 t

he
 s

ul
ph

id
e 

zo
ne

, w
hi

ch
, 

to
 j

ud
ge

 f
ro

m
 

co
nd

it
io

ns
 i

n 
th

e 
ne

ig
hb

or
in

g 
H

ar
ds

he
ll 

an
d 

ot
he

r 
m

in
es

, 
sh

ou
ld

 
so

on
 b

e 
re

ac
he

d.
 

T
hi

s 
fa

ct
 s

ho
ul

d 
be

 b
or

ne
 i

n 
m

in
d 

in
 c

on
si

de
ri

ng
 

th
e 

vi
ew

 h
el

d 
by

 s
om

e 
w

ho
 h

av
e 

ex
am

in
ed

 t
he

 p
ro

pe
rt

y,
 t

ha
t 

th
er

e 
is

 
st

ill
 t

he
 m

ak
in

g 
of

 a
 g

re
at

 m
in

e 
he

re
 a

nd
 t

ha
t 

it
 s

ho
ul

d 
be

 o
pe

ne
d 

to
 

a 
de

pt
h 

of
 a

t 
le

as
t 

1,
00

0 
fe

et
. 

It
 is

 a
ls

o 
pr

ob
ab

le
, 

fr
om

 t
he

 g
eo

lo
gy

 
of

 t
he

 s
ur

ro
un

di
ng

 c
ou

nt
ry

, t
ha

t 
th

e 
un

de
rl

yi
ng

 q
ua

rt
zi

te
 w

il
l b

e 
en


co

un
te

re
d 

at
 a

 d
ep

th
 l

es
s 

th
an

 1
,0

00
 f

ee
t, 

an
d 

th
e 

pe
rs

is
te

nc
e 

in
 t

hi
s 

fo
rm

at
io

n 
of

 th
e 

or
e 

te
no

r 
fo

un
d 

in
 th

e 
rh

yo
lit

e 
is 

cer
tai

nly
 no

t 
to

 b
e 

ex
pe

ct
ed

. 

W
IE

L
A

N
D

 
G

R
O

U
P

. 
27

5 
S

AL
V

AD
O

R
E

 
K

I
N

E
. 

T
he

 g
ro

un
d 

of
 t

he
 S

al
va

do
re

 m
in

e 
ad

jo
in

s 
th

at
 o

f 
th

e 
H

er
m

os
a 

m
in

e 
on

 t
he

 w
es

t 
an

d 
is

 s
it

ua
te

d 
in

 t
he

 e
as

t 
sl

op
e 

of
 t

he
 s

am
e 

ri
dg

e.
 

It
 w

as
 d

is
co

ve
re

d,
 l

oc
at

ed
, 

an
d 

pa
te

nt
ed

 a
t 

th
e 

sa
m

e 
tim

es
 a

s 
th

e 
H

er
m

os
a 

m
in

e 
an

d 
w

as
 l

ik
ew

is
e 

m
in

ed
 b

y 
th

e 
H

er
m

os
a 

M
in

in
g 

C
o.

 
of

 N
ew

 Y
or

k.
 

It
 h

as
 p

ro
du

ce
d 

ab
ou

t 
1,

00
0 

to
ns

 o
f 

go
od

-g
ra

de
 o

re
, 

av
er

ag
in

g 
30

 o
un

ce
s 

in
 s

ilv
er

 t
o 

th
e 

to
n.

 
It

 c
on

ta
in

s 
ab

ou
t 

1,
00

0 
fe

et
 

of
 d

ev
el

op
m

en
t 

w
or

k,
 i

nc
lu

di
ng

 a
 2

00
-f

oo
t 

tu
nn

el
, 

a 
50

-f
oo

t 
sh

af
t,

 d
ri

ft
s, 

cr
os

sc
ut

s,
 a

nd
 s

to
pe

s. 
T

ho
ug

h 
lo

ca
te

d 
al

m
os

t 
on

 t
he

 p
ro

je
ct

ed
 c

ou
rs

e 
of

 t
he

 H
er

m
os

a 
ve

in
. 

th
e 

m
in

e 
is

 t
ho

ug
ht

 t
o 

be
 o

n 
an

ot
he

r 
ve

in
, 

se
em

in
gl

y 
se

pa


ra
te

d 
fr

om
 t

he
 H

er
m

os
a 

ve
in

 b
y 

up
-f

au
lt

ed
 q

ua
rt

zi
te

. 
T

he
 d

ep
os

its
 

oc
cu

r 
in

 t
he

 r
hy

ol
ite

 a
nd

 a
re

 s
im

ila
r 

to
 t

ho
se

 o
f 

th
e 

H
er

m
os

a 
m

in
e,

 
bu

t 
th

e 
gr

ou
nd

 i
s 

ha
rd

er
 a

nd
 c

os
ts

 m
or

e 
to

 m
in

e.
 

T
he

 o
re

, h
ow

ev
er

, 
is

 c
le

an
er

 a
nd

 i
s 

sa
id

 t
o 

m
ill

 e
as

ie
r 

th
an

 t
he

 H
er

m
os

a 
or

e.
 

W
IE

L
A

N
D

 G
R

O
U

P
_ 

A
t 

a 
po

in
t 

ab
ou

t 
m

id
w

ay
 b

et
w

ee
n 

H
ar

sh
aw

 a
nd

 R
ed

 M
ou

nt
ai

n 
an

d 
ab

ou
t 

It 
m

ile
 e

as
t 

of
 t

he
 W

or
ld

's 
F

ai
r 

m
in

e,
 o

n 
th

e 
H

ar
sh

aw
 

C
re

ek
 si

de
 o

f 
th

e 
di

vi
de

, o
cc

ur
 a

 d
oz

en
 0

1'
 m

or
e 

sm
al

l m
in

es
 a

nd
 p

ro
s

pe
ct

s, 
fo

r 
w

hi
ch

 t
he

 W
ie

la
nd

 g
ro

up
 a

nd
 c

am
p,

 o
w

ne
d 

m
os

tly
 b

y 
. G

eo
rg

e 
W

ie
la

nd
 a

nd
 T

he
od

or
e 

G
eb

le
r,

 a
nd

 l
yi

ng
 a

t 
an

 e
le

va
ti

on
 o

f 
ab

ou
t 

4,
90

0 
fe

�t
, f

or
m

s 
a 

so
rt

 o
f 

nu
cl

eu
s 

or
 c

en
te

r.
 

T
he

 p
ro

pe
rt

ie
s 

ar
e 

m
os

tl
y 

re
ac

he
d 

by
 w

ag
on

 r
oa

d 
fr

om
 t

he
 s

ta
ge

 r
oa

d 
It

 
m

ile
s 

di
s

ta
nt

 o
n 

th
e 

ea
st

. 
T

he
 to

po
gr

ap
hy

 is
 g

en
er

al
ly

 r
ou

gh
 a

nd
 t

he
 c

ou
nt

ry
 

ro
ck

 
is

 
m

ai
nl

y 
ca

lc
it

ic
 

an
de

si
te

 
w

hi
ch

 
is

 i
nt

ru
de

d,
 b

y 
rh

yo
lit

e.
 

L
oc

al
ly

 s
om

e 
ol

de
r 

si
lic

at
ed

 l
im

es
to

ne
 a

nd
 a

lt
er

ed
 s

ha
le

 a
re

 a
ls

o 
pr

es
en

t. 
A

m
on

g 
th

e 
pr

op
er

ti
es

 a
re

 t
he

 G
re

at
 S

ilv
er

, 
B

as
in

 N
o.

1,
 

D
ew

ey
, a

nd
 R

ed
 R

oc
k.

 

G
R

E
A

T
 

S
I

L
V

E
R

 
M

I
N

E.
 

T
he

 G
re

at
 S

ilv
er

 m
in

e,
 a

cc
or

di
ng

 t
o 

re
po

rt
, i

n 
18

82
 a

nd
 1

88
3 

pr
o

du
ce

d 
an

d 
sh

ip
pe

d·
 tw

o 
ca

rl
oa

ds
 o

f 
or

e 
w

hi
ch

 a
ve

ra
ge

d 
52

 p
er

 c
en

t 
in

 
le

nd
 a

nd
 3

5 
ou

nc
es

 i
n 

si
l v

el'
 a

nd
 $

1.
90

 i
n 

go
ld

 t
o 

th
e 

to
n.

 
T

he
 w

e·r
lc 

on
 t

hi
s 

cl
ai

m
 a

nd
 t

he
 a

dj
oi

ni
ng

 M
ilf

or
d 

cl
ai

m
 s

ho
w

s 
a 

st
ro

ng
 s

ili


ce
ou

s 
ve

in
 o

r 
or

e 
be

d 
w

hi
ch

 d
ip

s 
30

° 
N

. i
n 

th
e 

an
de

si
te

. 
It

 c
on

si
st

s 
of

 a
n 

al
te

re
d 

m
in

er
al

iz
ed

 s
he

et
 o

f 
in

tr
us

iv
e 

rh
yo

lit
e 

fr
om

 2
 t

o 
3 

fe
et

 
th

ic
k,

 l
ar

ge
ly

 r
ep

la
ce

d 
by

 h
ea

vi
ly

 i
ro

n-
st

ai
ne

d 
qu

ar
tz

 a
nd

 g
yp

su
m

, 
w

hi
ch

 a
re

 t
he

 p
ri

nc
ip

al
 g

an
gu

e 
m

in
er

al
s,

 e
sp

ec
ia

lly
 n

ex
t 

to
 t

he
 h

an
g

in
g 

w
al

l. 
T

he
 o

re
 m

in
er

al
 i

s 
da

rk
, 

hi
gh

ly
 a

rg
en

ti
fe

ro
us

 g
al

en
a.

 
On

 th
e 

G
re

at
 S

ilv
er

 c
la

im
 t

.he
 v

ei
n 

is
 o

pe
ne

d 
by

 a
 5

0-
fo

ot
 d

ri
ft

 
tu

nn
el

, w
he

nc
e 

it
 is

 s
to

pe
d 

up
 6

0 
fe

et
 to

 t
he

 s
ur

fa
ce

. 
In

 t
he

 t
un

ne
l i

t 
is

 u
nd

er
la

in
 b

y 
an

de
si

te
 c

on
ta

in
in

g 
ab

ou
t 

2 
fe

et
 o

f 
so

ft
 d

ec
om

po
se

d 
ve

in
 m

at
er

ia
l. 



00
 

I W
 (l) 

2
7

6
 

S
A

N
T

A
 

R
IT

A
 A

N
D

 P
A

T
A

G
O

NI
A

 M
O

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

B
A

B
I

N
 

N
O

. 
1 

P
R

O
S

P
E

C
T

. 

T
he

 B
as

in
 N

o.
1 

pr
os

pe
ct

 i
s 

ab
ou

t 
a 

qu
ar

te
r 

of
 a

 m
il

e 
w

es
t 

of
 t

he
 

G
re

at
 S

ilv
er

 m
in

e,
 a

t 
an

 e
le

va
ti

on
 o

f 
5,

06
0 

fe
et

, j
us

t 
ea

st
 o

f 
th

e 
A

lu
m

 
G

ul
ch

 d
iv

id
e.

 
It

 i
s 

op
en

ed
 b

y 
a 

tu
nn

el
 w

hi
ch

 r
un

s 
18

8 
fe

et
 N

. 
64

° 
W

. o
n 

a 
fa

ul
t 

fis
su

re
 i

n 
an

de
si

te
 t

ha
t 

di
ps

 7
0°

-8
0°

 S
S

W
. 

It
 f

ol
lo

w
s 

th
e 

so
ut

h 
or

 h
an

gi
ng

 w
al

l 
of

 t
he

 v
ei

n,
 w

hi
ch

 i
s 

m
ar

ke
d 

by
 2

 t
o 

8 
in

ch
es

 o
f 

ch
oc

ol
at

e-
co

lo
re

d 
go

ug
e.

 
S

lic
ke

ns
id

es
 o

n 
th

e 
w

al
l 

pi
tc

h 
15

° 
E

. 
T

he
· o

re
 o

cc
ur

s 
in

 l
en

se
s 

or
 s

ho
ot

s 
th

at
 a

pp
ar

en
tl

y 
pi

tc
h 

w
es

tw
ar

d 
on

 t
he

 v
ei

n.
 

T
he

 fi
rs

t 
le

ns
 i

s 
cu

t 
at

 t
he

 m
ou

th
 o

f 
th

e 
tu

nn
el

, 
th

e 
se

co
nd

 a
t 

45
 f

ee
t 

fr
om

 t
he

 m
ou

th
, 

an
d 

th
e 

th
ir

d 
�t

 9
0 

fe
et

. 
T

he
 le

ns
es

 a
re

 a
s 

a 
r

ule
 a

bo
ut

 2
t 

fe
et

 i
n 

m
ax

im
um

 w
id

th
, 

an
d 

th
in

 d
ow

n 
to

 6
 i

nc
he

s 
or

 l
es

s 
in

 t
he

 d
is

ta
nc

e 
of

 2
0 

fe
et

. 
A

 3
0-

fo
ot

 
sh

af
t 

in
 t

he
 fi

rs
t 

le
ns

 s
ho

w
s 

th
e 

or
e 

to
 b

e 
5 

fe
et

 w
id

e.
 

A
t 

14
0 

fe
et

 
in

 f
ro

m
 t

he
 m

ou
th

.o
f 

th
e 

tu
nn

el
 a

 2
0-

fo
ot

 v
er

ti
ca

l 
w

in
ze

 i
s 

su
nk

 i
n 

th
e 

ha
ng

in
g 

w
al

l 
an

d 
in

te
rs

ec
ts

 t
he

 v
ei

n 
at

 t
he

 b
ot

to
m

, 
sh

ow
in

g 
10

 
in

ch
es

 o
f 

or
e.

 
T

he
 o

re
 i

s 
en

ti
re

ly
 o

xi
di

ze
d 

m
at

er
ia

l, 
be

in
g 

a 
m

ix
tu

re
 o

f 
az

ur
it

e,
 

m
al

ac
hi

te
, l

im
on

it
e,

 c
up

ri
te

, a
nd

 c
hr

ys
oc

ol
la

 w
it

h 
cr

us
he

d 
an

d 
al

te
re

d 
an

de
si

te
, 

a 
li

tt
le

 q
ua

rt
z,

 a
nd

 s
om

e 
po

ta
sh

 f
el

ds
pa

r.
 

T
he

re
 i

s 
a 

ca
r

lo
ad

 o
f 

or
e 

on
 t

he
 d

um
p,

 w
hi

ch
 w

as
 s

am
pl

ed
 b

y 
th

e 
C

op
pe

r 
Q

ue
en

 
S

m
el

te
r 

C
o.

, i
t 

is
 s

ai
d,

 a
nd

 g
av

e 
re

tu
rn

s 
of

 7
 p

er
 c

en
t 

in
 c

op
pe

r,
 1

 t
o 

1t
 o

un
ce

s 
to

 th
e 

to
n 

in
 g

ol
d,

 a
nd

 a
 l

it
tl

e 
si

lv
er

. 
B

es
id

es
 t

hi
s 

ca
rl

oa
d,

 
th

e 
re

st
 o

f 
th

e 
du

m
p,

 a
bo

ut
 8

00
 t

on
s 

of
 o

re
, i

s 
sa

id
 t

o 
av

er
ag

e 
4 

pe
r 

ce
nt

 i�
 c

op
pe

r.
 

. 

D
E

W
E

Y
 

P
R

O
S

P
E

C
T

. 

T
he

 D
ew

ey
 c

la
im

 o
f 

th
e 

W
ie

la
nd

 g
ro

up
 c

ov
er

s 
a 

ve
in

 6
00

 f
ee

t 
so

ut
h 

of
 th

e 
B

as
in

 N
o.

1 
p

ro
sp

ec
t. 

T
he

re
 i

s 
an

 o
ld

 c
av

ed
 s

ha
ft

 o
n 

th
e 

w
es

t 
en

d 
of

 t
he

 c
la

im
 a

nd
 a

n 
op

en
 c

ut
 n

ea
r 

th
e 

ce
nt

er
. 

T
he

 c
ut

 s
ho

w
s 

a 
2-

fo
ot

 v
ei

n 
co

nt
ai

ni
ng

 c
up

ri
te

, 
m

al
ac

hi
te

, 
az

ur
it

e,
 

an
d 

ch
ry

so
co

lla
 

be
tw

ee
n 

go
od

 a
nd

es
it

e 
w

al
ls

, w
it

h 
go

ug
e 

on
 e

ac
h 

si
de

. 
T

he
 v

ei
n 

di
ps

 
75

° 
N

N
E

. 
T

he
 s

ha
ft

 a
ls

o 
is

 o
n 

it
. 

B
U

F
F

AL
O

 
G

R
O

UP
. 

T
he

 B
uff

al
o 

gr
ou

p,
 o

w
ne

d 
by

 J
am

es
 C

oc
hr

an
, 

of
 B

ra
df

or
d,

 P
a.

, 
is

 j
us

t 
so

ut
hw

es
t 

of
 t

he
 "W

ie
la

nd
 g

ro
up

. 
It

 w
as

 f
or

m
er

ly
 k

no
w

n 
as

 
th

e 
Je

ffe
rs

on
 g

ro
up

. 
It

 c
om

pr
is

es
 fi

ve
 c

la
im

s 
an

d 
co

nt
ai

ns
 t

w
o 

ea
st


w

es
t p

er
si

st
en

t v
ei

ns
 a

bo
ut

 6
00

 f
ee

t 
ap

ar
t.

 
T

he
 m

os
t 

ex
te

ns
iv

el
y

'd
ev

el
op

ed
 p

ro
pe

rt
y 

of
 t

hi
s' g

ro
up

 i
s 

th
e 

L
ea

d 
Q

ue
en

 m
in

e,
 l

oc
at

ed
 o

n 
th

e 
so

ut
h 

ve
in

 o
f 

th
e 

gr
ou

p.
 

It
 w

as
 d

is
co

v
er

ed
 i

n 
18

97
 b

y 
S

ul
li

va
n 

& 
P

ow
er

s,
 p

ur
ch

as
ed

 b
y 

M
r.

 W
ie

la
nd

, 
an

d 
la

te
r 

so
ld

 t
o 

a
N

ew
 Y

or
k 

sy
nd

ic
at

e,
 w

hi
ch

 w
as

 s
ub

se
qu

en
tl

y 
or

ga
n

iz
ed

 i
nt

o 
th

e 
Je

ff
er

so
n 

M
in

in
g 

C
o.

 
T

hi
s 

co
m

pa
ny

; 
ho

w
ev

er
, 

ce
ase

d 
op

er
at

io
ns

 i
n 

M
ar

ch
, 1

90
2.

 
In

 1
91

0 
it

 w
as

 r
ep

or
te

d 
th

at
 t

he
 p

ro
pe

rt
y 

i y I 1 

A
M

E
R

IC
A

N
 

M
IN

E
. 

2
7

7
 

w
as

 b
ei

ng
 e

xt
en

si
ve

ly
 d

ev
el

op
ed

 b
y

 t
h

e 
T

.·
E

. 
M

un
n 

M
in

in
g

 C
o.

, 
of

 
Sa

n 
A

nt
on

io
, T

ex
., 

w
hi

ch
 w

as
 s

hi
pp

in
g

 f
ro

m
 a

 n
ew

ly
 o

pe
ne

d 
3-

fo
ot

 
or

e 
sh

oo
t 

co
ns

id
er

ab
le

 o
re

 t
ha

t 
av

er
ag

ed
 2

1 
pe

r 
ce

nt
 in

 c
op

pe
r 

an
d 

20
 

'o
un

ce
s 

in
 s

ilv
er

 a
nd

 $
4.

50
 i

n 
go

ld
 t

o 
th

e 
to

n.
 

T
he

 t
ot

al
 p

ro
du

ct
io

n 
is

 a
bo

ut
 5

00
 t

on
s 

of
 o

re
, o

f 
w

hi
ch

 M
r.

 W
ie

la
nd

 p
ro

du
ce

d 
20

0 
to

ns
 i

n 
18

98
 t

o 
19

00
 a

nd
 t

he
 J

eff
er

so
n 

C
o.

 1
00

 t
on

s 
in

 1
90

1.
 

A
bo

ut
 3

0 
to

ns
 

of
 s

ec
on

d-
gr

ad
e 

or
e 

lie
s 

on
 th

e 
du

m
p.

 
T

he
 m

in
e 

is
 d

ev
el

op
ed

 to
 a

 d
ep

th
 o

f 
16

6 
fe

et
 b

y 
ab

ou
t 

1,
20

0 
fe

et
 o

f 
w

or
k,

 i
nc

lu
di

ng
 b

es
id

es
 t

he
 s

ha
ft

 d
ri

ft
s,

 c
ro

ss
cu

ts
, a

nd
 s

to
pe

s 
on

 t
w

o 
le

ve
ls

. 
W

 ut
er

 n
ow

 s
ta

nd
s 

at
 7

0 
fe

et
 b

el
ow

 t
he

 s
ur

fa
ce

 i
n 

th
e 

sh
af

t. 
T

he
 c

ou
nt

ry
 r

oc
k 

is
 d

ar
k-

pu
rp

le
 p

or
ph

yr
it

ic
 a

nd
es

it
e.

 
T

he
 l

od
e 

or
 

ve
in

 c
on

ta
in

in
g

 t
he

 d
ep

os
it

s,
 l

ik
e 

al
l o

th
er

s 
in

 t
hi

s 
ca

m
p,

 d
ip

s 
no

rt
h

no
rt

he
as

t. 
T

he
 c

ro
pp

in
gs

 a
re

 n
ot

 p
ro

m
in

en
t 

bu
t 

w
ea

th
er

 e
ve

nl
y 

w
it

h 
th

e 
co

un
tr

y-
ro

ck
 s

ur
fa

ce
, a

nd
 t

he
 c

ou
rs

e 
of

 t
he

 v
ei

n 
is

 i
nd

ic
at

ed
 

by
 o

nl
y 

a 
lit

tl
e 

st
ai

n 
at

 t
he

 g
ra

ss
ro

ot
s,

 w
hi

ch
 j

us
t 

be
lo

w
 t

he
 s

ur
fa

ce
 

gi
ve

s 
w

ay
 t

o 
le

ad
-s

ih
"e

r 
or

e,
 w

hi
ch

, i
n 

tu
rn

, a
t 

a 
de

pt
h 

of
 4

0 
to

 5
0 

fe
et

, 
is

 s
uc

ce
ed

ed
 b

y 
or

e 
co

nt
ai

ni
ng

 l
ea

d,
 s

ilv
er

, 
an

d 
co

pp
er

. 
T

he
 o

re
 i

s 
ab

ou
t 

al
l 

su
lp

hi
de

, 
th

ou
gh

 m
uc

h 
of

 i
t 

is
 y

el
lo

w
is

h 
w

it
h 

ca
rb

on
at

e 
an

d 
ch

lo
ri

de
 o

f 
le

ad
, 

an
d 

in
 p

la
ce

s 
it

 i
s 

as
so

ci
at

ed
 w

it
h 

a 
ba

ri
te

 
ga

ng
ue

. 
In

 g
en

er
al

 i
t 

av
er

ag
es

 a
bo

ut
 $

50
 t

o 
th

e 
to

n 
an

d 
co

nt
ai

ns
 

56
 p

er
 c

en
t 

le
ad

, 
9.

2 
pe

r 
ce

nt
 i

ro
n,

 2
.8

 p
er

 c
en

t 
co

pp
er

, 
2 

pe
r 

ce
nt

 
zi

nc
, 

an
d 

55
 o

un
ce

s 
in

 s
il

ve
r 

an
d 

fr
om

 $
1 

to
 $

2 
in

 g
ol

d 
to

 t
he

 t
on

. 
T

he
 c

op
pe

r 
oc

cu
rs

 m
os

tl
y 

in
 c

ha
lc

oc
it

e.
 

A
M

E
R

I
C

A
N

 M
INE

. 

T
he

 Am
er

ic
an

 m
in

e 
is

 1
t 

m
il

es
's

ou
th

-s
ou

th
w

es
t 

of
 H

ar
sh

aw
, h

al
f 

a 
m

il
e 

so
ut

hw
es

t 
of

 t
he

 H
ar

ds
he

ll 
m

in
e,

 a
bo

ut
 a

 q
ua

rt
er

 o
f 

a 
m

ile
 

ea
st

 o
f 

th
e 

M
ow

ry
 s

ta
g e

 r
oa

d ,
 i

n 
th

e 
sh

or
t,

 s
te

ep
 g

ul
ch

 a
t 

th
e 

no
rt

h
w

es
t 

sl
op

e 
of

 A
m

er
ic

an
 P

ea
k,

 a
t 

an
 e

le
va

ti
on

 o
f 

ab
ou

t 
5,

40
0 

fe
et

. 
T

he
 d

ep
os

it
 w

as
 d

is
co

ve
re

d 
ab

ou
t 

18
80

 a
nd

 h
as

 p
m

du
ce

d 
m

or
e 

th
an

 
$8

0,
00

0 
w

or
th

 o
f 

or
e,

 o
f 

w
hi

ch
 t

he
 b

et
te

r 
gr

ad
e 

w
as

 s
hi

pp
ed

 t
o 

D
ou

gl
as

 a
nd

 t
he

 r
es

t 
co

nc
en

tr
at

ed
 a

t 
H

ar
sh

aw
 i

n 
th

e 
ol

d 
m

ill
 b

el
ow

 
th

e 
P

ar
k 

pl
ac

e.
 

T
h

e 
m

in
e 

is
 s

ai
d 

to
 h

av
e 

be
en

 l
ea

se
d 

re
ce

nt
ly

 t
o 

a 
T

uc
so

n 
m

an
 w

ho
 i

s 
in

st
al

lin
g 

m
ac

hi
ne

ry
. 

T
he

 m
in

e 
is

 d
ev

el
op

ed
 t

o 
a 

de
pt

h 
of

 1
12

 f
ee

t 
by

 a
bo

ut
 5

00
 f

ee
t 

of
 

w
or

k,
 w

hi
ch

 i
nc

lu
de

s 
th

re
e 

90
-f

oo
t 

sh
af

ts
, a

ll
 c

on
ne

ct
ed

 b
y 

dr
if

ts
 o

n 
th

e 
90

-f
oo

t 
le

ve
l. 

T
he

 m
in

e 
is

 o
n 

w
ha

t 
se

em
s 

to
 b

e 
th

e 
co

nt
ac

t 
of

 s
ili

ci
fie

d 
li

m
es

to
ne

, 
or

 q
u:u

tz
it

e,
 w

it
h 

in
tr

us
iv

e 
po

rp
hy

ri
ti

c 
br

ec
ci

at
ed

 
rh

yo
lit

e.
 

T
he

 
do

m
in

an
t 

st
ru

ct
ur

e 
in

 
th

e 
se

di
m

en
ta

ry
 r

oc
ks

 d
ip

s 
st

ee
pl

y 
to

 t
he

 
so

ut
he

as
t, 

an
d 

th
e 

rh
yo

lit
e 

sh
ow

s 
a 

no
rt

h-
so

ut
h 

ve
rt

ic
al

 f
lo

w
 s

tr
uc


tu

re
 a

nd
 b

an
di

ng
. 

R
hy

ol
it

e 
oc

cu
rs

 i
n 

co
ns

id
er

ab
le

 a
m

ou
nt

 i
n 

th
e 

no
rt

h 
sl

op
e 

of
 A

m
er

ic
an

 P
ea

k 
so

ut
h 

of
 t

he
 m

in
e.

 
B

lu
e 

li
m

es
to

ne
 

is
 s

ai
d 

to
 f

or
m

 t
he

 h
an

gi
n g

 w
al

l 
on

 t
he

 n
Ol

th
 i

n 
th

e 
m

in
e,

 a
nd

 t
he

 
P

al
eo

zo
ic

 l
im

es
to

ne
 i

s 
w

el
l 

ex
po

se
d 

in
 t

he
 m

ou
nt

ai
n 

ab
ov

e 
an

d 
in

 t
he

 



(X) I tv \Q 

27
8 

S
A

N
T

A
 

R
IT

A
 A

N
D

 P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

gu
lc

h 
be

lo
w

 th
e 

m
in

e 
to

w
ar

d 
th

e 
ro

ad
. 

vV
at

er
 s

ta
nd

in
g 

in
 t

he
 s

ha
ft

 
is

 s
ai

d 
to

 b
e 

ru
in

 w
at

er
. 

T
he

 v
ei

n 
co

nt
ai

ni
ng

 t
he

 d
ep

os
it 

·se
em

s 
to

 t
re

nd
 w

es
t-

no
rt

hw
es

t, 
an

d 
di

ps
 t

o 
th

e 
no

rt
h.

 
T

he
 o

pe
ni

ng
s 

ex
te

nd
 i

nt
el

T
up

te
dl

y 
w

es
t

no
rt

hw
es

t 
fo

r 
a 

le
ng

th
 o

f 
15

0 
fe

et
 a

nd
 a

 w
id

th
 o

f 
ab

ou
t 

50
 f

ee
t. 

P
ro

m
in

en
t 

an
d 

au
sp

ic
io

us
-lo

ok
in

g 
cr

op
pi

ng
s 

of
 i

ro
n 

an
ll 

m
an

ga
ne

se
 

st
ai

ne
d 

qu
ar

tz
 a

nd
 r

ep
la

ce
d 

si
lic

if
ied

 r
hy

ol
it

e 
oc

cu
r 

no
rt

hw
es

t 
of

 t
he

 
m

in
e,

 a
nd

 l
ar

ge
 b

ow
ld

el'
s 

fr
om

 t
he

 c
ro

pp
in

gs
 a

re
 s

tr
ew

n 
do

w
n 

th
e 

gu
lc

h.
 

T
he

 v
ei

n 
is

 n
or

m
al

ly
 a

bo
ut

 3
 f

ee
t 

ill
 w

i(l
th

 b
llt

 i
s 

sll.
ill

 t
o 

w
id

en
 t

o 
10

 f
ee

t 
or

 m
Ol

'e 
in

 p
ltl

ce
s 

in
 t

he
 m

in
e,

 f
or

m
in

g 
po

ck
et

s 
or

 l
en

se
s 

w
hi

ch
 c

ar
ry

 g
oo

d 
or

e 
th

at
 p

ro
ba

bl
y 

in
 p

ar
t 

re
pr

es
en

ts
 r

ep
la

ce
m

en
t 

bo
di

es
 in

 t
he

 w
al

l 
ro

ck
. 

M
os

t 
of

 th
e 

or
e 

m
in

ed
, o

r 
m

or
e 

th
an

 $
50

,0
00

 
w

or
th

, 
oc

cu
rr

ed
 i

n 
su

ch
 a

 l
en

s 
w

hi
ch

 i
s 

lik
en

ed
 t

o 
th

e
" 

hu
ll

 o
f 

an
 

oc
ea

n 
ve

ss
el

 t
ilt

ed
 4

5°
 o

n 
it

s 
si

de
."

 . 
It

 w
as

 7
5 

fe
et

 i
n 

le
ng

th
 a

nd
 1

4 
fe

et
 i

n 
w

id
th

 a
nd

 d
ip

pe
d 

to
 t

he
 n

or
th

. 
A

bo
ut

 a
ll 

th
e 

or
e 

m
in

ed
 

w
as

 o
bt

ll.i
ne

d 
be

tw
ee

n 
th

e 
su

rf
ac

e 
an

d 
th

e 
90

-f
oo

t 
le

ve
l, 

m
os

tl
y 

fr
om

 
th

e 
ox

id
iz

ed
 z

on
e,

 b
ut

 i
t 

co
nt

ai
ne

d 
al

so
 s

ul
ph

id
es

. 
T

he
 m

et
al

s 
co

n
ta

in
ed

 i
n 

th
e 

or
e 

ar
e 

si
lv

er
, 

co
pp

er
, 

ir
on

, 
zi

nc
, 

an
d 

le
ad

. 
T

he
 o

re
 

m
in

er
al

s 
ar

e 
ce

ru
rg

yr
it

e,
 a

rg
en

ti
te

, 
ch

al
co

py
ri

te
, 

py
ri

te
, 

sp
ha

le
ri

te
, 

an
d 

ga
le

na
. 

T
he

 s
hi

pp
in

g 
or

e 
is

 s
ai

d 
to

 a
ve

ra
ge

 a
bo

ut
· 1

2 
pe

r 
ce

nt
 e

ac
h 

in
 l

ea
d 

an
d 

zi
nc

 a
nd

 1
00

 o
un

ce
s 

in
 s

ilv
er

 a
nd

 $
9 

in
 g

ol
d 

to
 t

he
 t

on
. 

T
he

 
sm

el
te

l' 
sh

ee
t 

of
 a

 s
hi

pm
en

t 
of

 3
1,

23
0 

po
un

ds
 o

f 
th

e 
or

e 
m

ac
le

 t
o 

th
e 

E
l 

P
as

o 
pl

an
t 

sh
ow

ed
 t

he
 f

ol
lo

w
in

g 
re

co
ve

ri
es

, s
ilv

er
 b

ei
ng

 q
uo

te
d 

at
 

55
! 

ce
nt

s 
an

d 
co

pp
er

 a
t 

I) 
ce

nt
s:

 
S

li
v

e
r,

 
6

2
 

o
u

n
ce

s 
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

 
$

3
2

. 
SO

 
C

O
(l

lJer,
 

1
.2

 
p

e
r 

c
e

n
L

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 

2
.1

6
 

I
ro

n
; 

4 p
e

r 
c

e
u

t_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
 

.
2

0
 

Z
In

c
, 

so
m

e
. 

B
L

UE
 

N
O

S
E

 
K

m
E

. 

T
he

 B
lu

e 
N

os
e, 

al
so

 k
no

w
n 

as
 t

he
 A

be
 L

in
co

ln
 m

in
e,

 i
s 

2 
m

ile
s 

so
ut

hw
es

t 
of

 H
ar

sh
aw

, 
ne

ar
 t

he
 s

ou
th

 l
in

e 
of

 t
he

 d
is

tr
ic

t 
ju

st
 w

es
t 

of
 t

he
 M

ow
ry

 s
ta

ge
 r

oa
d,

 o
n 

op
en

 g
ro

un
d.

 
It

 i
s 

ow
ne

d 
by

 R
. 

R.
 

R
ic

ha
rd

so
n 

an
d 

N
ei

l 
M

cD
on

al
d.

 
It

 h
as

 p
ro

du
ce

d 
$2

50
,0

00
 i

n
 l

ea
cl

si
lv

er
 o

re
. 

A
bo

ut
 3

,0
00

 t
on

·s 
of

 g
oo

d-
lo

ok
in

g 
or

e 
lie

s 
on

 t
he

 d
um

p,
 

th
e 

si
ze

 o
f 

w
hi

ch
 s

ho
w

s 
th

at
 m

uc
h 

w
or

k 
ha

s 
be

en
 d

on
e.

 
T

he
 m

in
e 

. i
s 

de
ve

lo
pe

d 
to

 a
 d

ep
th

 o
f 

m
or

e .
th

an
 2

00
 f

ee
t, 

m
ai

nl
y 

by
 s

ha
ft

s 
an

d 
dr

if
ts

. 
W

or
k 

ce
as

ed
, i

t 
is

 s
ai

d,
 b

ec
au

se
 t

he
 p

oo
r 

eq
ui

pm
en

t 
th

en
 o

n 
th

e 
gr

ou
nd

 w
as

 u
na

bl
e 

to
 h

an
dl

e 
th

e 
w

at
er

. 
T

he
 c

ou
nt

ry
 r

oc
k 

is
 t

he
 P

al
eo

zo
ic

 l
im

es
to

ne
 a

nd
 q

lla
rt

7.i
te

 s
er

ie
s 

an
d 

it
 is

 i
nt

ru
ue

ll 
by

 d
ar

k-
gr

ee
ni

sh
, s

la
te

-c
ol

or
ed

 t1
e�

se
 g

la
s s

y 
rh

yo


li
te

, s
ee

m
in

gl
y 

in
 t

he
 f

or
m

 o
f 

in
tr

us
iv

e 
sh

ee
ts

. 
T

he
 r

oc
ks

 d
ip

 a
bo

ut
 

40
° 

N
W

. 
an

d 
ar

e 
sl

ic
ed

 b
y 

a 
pr

om
in

el
lt

 s
he

et
in

g 
th

at
 d

ip
s 

80
C 

S
E

. 

P
A

L
M

E
T

T
O

 
D

IS
T

R
IC

T
. 

27
9 

W
at

er
, 

w
hi

ch
 s

ee
m

in
gl

y 
is

 g
ro

un
d 

w
at

er
, 

st
an

ds
 a

t 
ab

ou
t 

20
0 

fe
et

 
be

lo
w

 t
he

 s
ur

fa
ce

. 
. 

T
he

 d
ep

os
its

 o
cc

ur
 i

n 
a 

ve
in

 o
r 

lo
de

 w
hi

ch
 d

ip
s 

40
° 

NW
., 

ab
ou

t 
co

nf
or

m
ab

le
 w

ith
 t

he
 i

nc
lo

si
ng

 r
oc

ks
. 

It
 i

s 
ab

ou
t 

4 
fe

et
 in

 w
id

th
. 

T
he

 f
oo

tw
al

l, 
a 

sh
ee

t 
of

 t
he

 d
en

se
 d

ar
k 

rh
yo

lit
e,

 i
s 

py
ri

ti
c,

 b
ei

ng
 

im
pr

eg
na

te
d 

w
it

h 
sm

al
l 

cr
ys

ta
ls

 a
nd

 g
ra

in
s 

of
 p

yr
it

e 
an

d 
ch

al
co


py

ri
te

. 
T

he
 o

re
 o

cc
ur

s 
in

 p
oc

ke
ts

, 
m

os
tl

y 
in

 a
 w

hi
te

 t
al

cl
ik

e 
su

b
!lt

an
ce

. 
M

os
t 

oJ
 t

he
 o

re
. p

ro
du

ce
d 

is
 s

ai
d 

to
 h

av
e 

oc
cu

rr
ed

 i
n 

11 
di

pp
er

-s
ha

pe
d 

bo
dy

. 

P
LA

CE
R 

DE
PO

SI
T

S.
 

T
he

 o
nl

y 
p

la
ce

rs
 lm

ow
n 

in
 t

he
 H

ar
sh

aw
 d

is
tr

ic
t 

oc
cu

r 
ab

ou
t 

2 
m

ile
s 

so
ut

hw
es

t 
of

 P
at

ag
on

ia
, 

be
tw

ee
n 

S
on

oi
ta

 C
re

ek
 o

n 
th

e 
no

rt
h

w
es

t 
an

d 
A

lu
m

 C
an

yo
n 

on
 t

he
 s

ou
th

w
es

t. 
H

er
e 

th
e 

Q
ua

te
rn

ar
y 

gr
av

el
s 

un
de

d
yi

ng
 t

he
 m

es
a-

lik
e 

ar
ea

, w
hi

ch
 i

s 
ab

ou
t 

a 
m

il
e 

sq
ua

re
, 

co
nt

ai
n

 p
la

ce
r 

go
ld

 a
nd

 a
re

 w
or

ka
bl

e 
un

de
r 

fa
vo

ra
bl

e 
co

nd
it

io
ns

. 
T

he
y 

ar
e 

sa
id

 t
o 

co
nt

:li
n 

al
so

 n
at

iv
e 

le
ad

. 
T

he
y 

w
er

e 
w

od
,e

d 
by

 
A.

 J.
 St

oc
kt

on
 a

nd
 o

th
er

 p
io

ne
er

s 
by

 j
ig

gi
ng

 in
 t

he
 e

ar
ly

 d
ay

s.
 



(l) 1 -t.
 C> 

PA
TA

GO
NI

A 
DI

ST
RI

CT
. 

GE
NE

RA
L 

FE
AT

UR
ES

. 

L
o

ca
ti

on
 a

n
d

 ae
tt

leme
ni

a.-
T

he
 P

at
ag

on
ia

 d
is

tr
ic

t i
s o

n 
th

e 
So

no
ra

n 
bo

rd
er

 i
n 

Sa
nt

a 
C

ru
z 

C
ou

nt
y.

 
It

 c
ov

er
s 

th
e 

so
ut

he
rn

m
os

t 
pa

rt
 o

f 
th

e 
U

ni
te

d 
St

at
es

 p
or

ti
on

 o
f 

th
e 

P
at

ag
on

ia
 M

ou
nt

ai
ns

 a
nd

 l
ie

s 
so

ut
h 

of
 t

he
 H

ar
sh

aw
 a

nd
 P

al
m

et
to

 d
is

tr
ic

ts
, 

al
re

ad
y 

de
sc

ri
be

d.
 

It
 i

s 
ab

ou
t 

12
 m

ile
s 

br
oa

d 
fr

om
 e

as
t 

to
 w

es
t 

an
d 

8 
m

ile
s 

fr
om

 n
or

th
 t

'o 
so

ut
h.

 
(S

ee
 P

I. 
I,

 in
 p

oc
ke

t.
) 

O
n 

th
e 

w
es

t 
th

e 
bo

un
da

ry
 o

f 
th

e 
di

st
ri

ct
 f

or
. 4:

 m
ile

s' 
no

rt
h 

of
 t

he
' M

ex
ic

an
 l

in
e 

fo
llo

w
s 

Sa
nt

a 
C

ru
z 

R
iv

er
. 

O
n 

th
e 

ea
st

 it
 r

ou
gh

ly
 f

ol
lo

w
s 

th
e 

up
pe

r 
or

 w
es

te
rn

 e
dg

e 
of

 
th

e 
w

as
h 

or
 v

al
le

y 
pl

ai
n 

of
 t

he
 r

iv
er

,' w
hi

ch
 t

ow
ar

d 
th

e 
no

rt
h 

co
in


ci

de
s 

w
ith

 t
he

 w
es

t 
0

[' 
up

pe
r 

bo
un

da
ry

 o
f 

M
ea

do
w

 V
al

le
y 

F
la

t. 
T

he
 

no
rt

he
rn

 b
ou

nd
ar

y,
 s

ta
rt

in
g 

on
 t

he
 w

es
t, 

fo
llo

w
s 

th
e 

di
vi

de
 n

or
th

 
of

 C
an

ad
a 

de
 la

 P
al

om
a 

to
 t

he
 c

re
st

 o
f 

th
e 

P
at

ag
on

ia
 M

ou
nt

ai
ns

 o
n 

A
m

er
ic

an
 'P

ea
k,

 w
he

nc
e 

it
 c

on
tin

ue
s 

ea
st

w
ar

d 
ac

ro
ss

 t
he

 H
ar

sh
aw

 
C

re
ek

 d
ra

in
ag

e 
ba

si
n

 t
o 

M
ea

do
w

 V
al

le
y 

F
la

t. 
T

he
 p

ri
nc

ip
al

 s
et

tl
em

en
ts

 a
re

 M
ow

ry
, W

as
hi

ng
to

n,
 a

nd
 D

uq
ue

sn
e,

 
al

l 
go

od
-s

iz
ed

 c
am

ps
 l

oc
at

ed
 i

n 
th

e 
ea

st
ern

 p
ar

t 
of

 t
he

 d
is

tr
ic

t. 
A

 
da

ily
 m

ai
l 

an
d 

st
ag

e 
se

rv
ic

e 
is

' m
ai

nt
ai

�e
d 

be
tw

ee
n 

th
es

e 
ca

m
ps

 a
nd

 

P
A

T
A

G
O

N
IA

 D
IS

TR
IC

T
. 

29
3 

P
at

ag
on

ia
, o

n 
th

e 
ra

ilr
oa

d 
16

 m
ile

s 
to

 t
he

 n
or

th
, w

hi
ch

 i
s 

th
e 

sh
ip


pi

ng
 p

oi
nt

 f
or

 t
he

 m
in

es
 e

as
t 

of
 t

he
 m

ai
n 

ra
ng

e. 
W

as
hi

ng
to

n 
an

d 
D

uq
ue

sn
e 

al
so

 h
av

e 
in

te
rm

itt
en

t 
st

ag
e 

se
rv

ic
e 

to
 N

og
al

es
, 

ab
ou

t 
18

 
m

ile
s 

to
 t

he
 w

es
t. 

It
 is

 sa
id

 th
at

 a
 n

ew
 w

ag
on

 r
oa

d 
w

ill
 so

on
 b

e 
bu

ilt
 

fr
om

 P
at

ag
on

ia
 to

 W
as

hi
ng

to
n 

an
d 

D
uq

ue
sn

e,
 p

as
sin

g.
 ne

ar
 th

e 
T

hr
ee

 
R

 p
ro

pe
rt

ie
s, 

th
e C

hi
ef

 m
in

e,
 a

nd
 th

e 
V

ol
ca

no
 g

ro
up

. 
T

hi
s 

ro
ad

 w
iII

 
sh

or
te

n 
th

e 
ro

ut
e 

to
 t

he
 r

ai
lr

oa
d 

by
 se

ve
ra

l 
m

ile
s 

an
d 

w
ill

 g
iv

e 
th

e 
m

in
e 

ow
ne

rs
 a

n 
ea

sy
 d

ow
n 

gr
ad

e 
fo

r 
ha

ul
in

g 
th

ei
r 

or
e 

in
to

 P
at

ag
on

ia
 

fo
r 

sh
ip

m
en

t. 
M

ow
ry

 h
as

 a
 c

on
ce

nt
ra

tin
g 

m
ill

 a
nd

 s
m

el
te

r,
 a

nd
 a

t 
W

as
hi

ng
to

n 
th

er
e 

is
 a

n 
el

ab
or

at
e 

co
nc

en
tr

at
in

g 
pl

an
t 

an
d 

a 
50

-t
on

 s
m

el
te

r. 
O

f 
th

e 
ot

he
r 

ca
m

ps
 i

n 
th

e 
di

st
ri

ct
, 

F
ou

r 
M

et
al

s, 
O

'C
on

no
rs

, 
an

d 
B

en
to

n 
ar

e 
on

 t
he

 e
as

t 
si

de
 o

f 
th

e 
ra

ng
e,

 a
nd

 O
ld

 S
ol

di
er

, 
G

ro
ss

, 
G

ol
de

n 
R

os
e,

 a
nd

 B
ue

na
 V

is
ta

 o
n 

th
e 

w
es

t s
id

e.
 

B
es

id
es

 t
he

 m
in

in
g 

ca
m

ps
 t

he
re

 a
re

 m
an

y 
sm

al
l 

ra
nc

h 
ho

us
es

 in
 t

hi
s 

re
gi

on
. 

T
he

 r
oa

ds
 

. a
nd

 t
ra

ils
 b

et
w

ee
n 

th
e 

va
ri

ou
s 

pa
rt

s 
of

 t
he

 d
is

tr
ic

t 
ar

e 
go

od
. 

A
 

te
le

ph
on

e 
lin

e 
ex

te
nd

s 
fr

om
 M

ow
ry

 t
o 

P
at

ag
on

ia
 a

nd
 Il

no
th

er
 f

ro
m

 
W

lls
hi

ng
to

n 
an

d 
D

uq
ue

sn
e 

to
 N

og
al

es
. 

T
op

og
ra

p
hy

.-
T

h
e 

pr
in

ci
pl

ll 
to

po
gr

ap
hi

c 
fe

at
ur

e 
of

 t
he

 d
is

tr
ic

t 
co

ns
is

ts
 o

f 
th

e 
P

at
ag

on
ia

 M
ou

nt
ai

ns
, 

w
hi

ch
 e

xt
en

d 
ac

ro
ss

 t
he

 d
is


tr

ic
t 

in
 a

 n
or

th
-s

ou
th

 b
el

t 
ab

ou
t 

7 
m

iles
 i

n 
w

id
th

, 
oc

cu
py

in
g 

th
e 

m
id

dl
e 

an
d 

al
m

os
t 

th
e 

w
ho

le
' o

f 
th

e 
ea

st
er

n 
pa

rt
 a

nd
 f

or
m

in
g 

th
e 

di
vi

de
 w

he
nc

e 
th

e 
dr

ai
na

ge
 is

 d
is

ch
ar

ge
d 

to
 t

he
 e

as
t a

nd
 t

o 
th

e 
w

es
t 

in
to

 w
id

el
y 

di
ffe

re
nt

 s
ec

tio
ns

 o
f 

Sa
nt

a 
C

ru
z 

R
iv

er
. 

T
he

 m
ou

nt
ai

ns
 

av
er

ag
e 

ab
ou

t 
5,

50
0 

fe
et

 in
 e

le
va

ti
on

, b
ut

 r
id

ge
s 

in
 t

he
 s

ou
th

er
n 

pa
rt

 
ex

ce
ed

 
6,

00
0 

fe
et

 
an

d 
tw

o 
pe

ak
s 

ri
se

 
to

 a
bo

ut
 7

,0
00

 
fe

et
. 

O
n 

th
e 

no
rt

h 
th

e 
m

ou
nt

ai
ns

 a
re

 l
ow

 a
nd

 b
ro

ad
 o

r" 
sp

re
ad

in
g

; 
on

 t
he

 
so

ut
h 

th
ey

 a
re

 c
on

tr
ac

te
d 

in
to

 a
 s

in
gl

e 
na

rr
ow

 r
id

ge
, 

w
he

nc
e 

on
 

ei
th

er
 s

id
e 

th
e 

su
rf

ac
e 

de
cl

in
es

 1
,5

00
 f

ee
t 

in
 a

 d
is

ta
nc

e 
of

 l
es

s 
th

an
 

It 
m

ile
s.

 
T

he
 t

op
og

ra
ph

y 
is

 a
cc

or
di

ng
ly

 r
ou

gh
 a

nd
 m

uc
h 

of
 i

t 
is

 
ru

gg
ed

 .
. T

he
 m

ou
nt

ai
ns

, 
as

 s
ho

w
n 

in
 P

la
te

 xx,
 ar

e 
sp

ar
se

ly
 t

im


be
re

d 
w

ith
 m

es
qu

ite
 a

nd
 l

iv
e 

oa
k 

of
 m

od
er

at
e 

si
ze

. 
W

es
t 

of
 t

he
 

m
Ol

m
ta

in
s 

is
 a

 b
ro

ad
 e

ro
de

d 
va

lle
y 

pl
ai

n 
ge

nt
ly

 s
lo

pi
ng

 to
 th

e 
Sa

nt
a 

C
ru

z.
 

T
he

 u
pp

er
 li

m
it

 o
f 

th
is

 p
la

in
 i

s 
ap

pr
ox

im
at

el
y 

at
 t

he
 4

,3
00

-
fo

ot
 c

on
to

ur
, f

ro
m

 w
hi

ch
 t

he
 r

is
e 

to
 t

he
 c

res
t 

of
 th

e 
ra

ng
e 

is 
ra

pi
d.

 
O

n 
th

e 
ea

st
 i

n 
th

e 
no

rt
he

rn
 p

ar
t 

of
 t

he
 r

eg
io

� 
th

e 
sl

op
e 

fr
om

 t
he

 
di

vi
de

 t
o 

th
e 

Sa
nt

a 
C

ru
z 

is
 g

ra
du

al
, t

he
 d

es
ce

nt
 a

lo
ng

 t
he

 M
ow

ry
 

W
as

h,
 th

e 
m

ai
n 

dr
ai

na
ge

 li
ne

, b
ei

ng
 o

nl
y 

80
0 

fe
et

 in
 1

0 
m

ile
s. 

In
 th

e 
so

ut
he

rn
 p

ar
t 

of
 th

e 
di

st
ri

ct
 D

uq
ue

s�
e 

is
 s

it
ua

te
d 

at
 a

bo
ut

 th
e 

up
pe

r 
lim

it
 o

f 
th

e 
va

lle
y 

fla
t 

of
 t

he
 S

an
ta

 C
ru

z_
 

W
es

tw
ar

d 
fr

om
 t

hi
s 

. c
am

p,
 w

hi
ch

 h
as

 a
n 

el
ev

at
io

n 
of

 5
,3

50
 f

ee
t, 

th
e 

m
ou

nt
ai

ns
 r

is
e 

to
 a

n 
el

ev
at

io
n 

of
 7

,2
00

 f
ee

t 
in

 a
 d

is
ta

nc
e 

of
 3

 m
ile

s.
 

A
 p

ec
ul

ia
r 

to
po

gr
ap

hi
c 

fe
at

ur
e 

of
 t

hi
s 

pa
rt

 o
f 

th
e 

ar
ea

 is
 G

ua


jo
lo

te
 F

la
t, 

w
hi

ch
 i

s 
Il. 

ra
th

er
 l

ev
el

 p
ar

klik
e 

ar
ea

 s
it

ua
te

d 
at

 a
n 



c:n
 . ...t:
. -

29
4 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

el
ev

at
io

n 
of

 5
,8

00
 f

ee
t.

 
It

 i
s 

m
uc

h 
ab

ov
e 

th
e 

ge
ne

ra
l 

el
ev

at
io

n 
of

 
th

e 
re

gi
on

, 
an

d 
th

er
e 

ar
e 

on
ly

 a
 f

ew
 p

ea
ks

 t
h

at
 r

is
e 

hi
gh

er
 t

h
an

 i
t 

w
it

hi
n 

a 
ra

di
us

 o
f 

a 
m

il
e 

an
d 

a 
ha

lf
. 

T
h

e 
fl

at
 

d
ra

in
s 

to
 t

h
e 

ea
st

, 
al

th
ou

gh
 i

t 
lie

s 
w

el
l 

to
 t

h
e 

w
es

t 
o

f 
th

e 
ax

is
 o

f 
th

e 
ra

ng
e.

 
G

eo
lo

g
y.

-T
h

e 
ro

ck
 

fo
rm

at
io

ns
, 

be
gi

nn
in

g 
w

it
h 

th
e 

ol
de

st
 

(s
ee

 
PI

. 
II

, 
in

 
po

ck
et

),
 

ar
e 

P
al

eo
zo

ic
 

se
di

m
en

ts
, 

co
ns

is
ti

ng
 

of
 

lim
e

st
on

e,
 q

ua
rt

zi
te

, 
an

d 
sh

al
e;

 
M

es
oz

oi
c 

in
tr

us
iv

e 
ro

ck
s,

 
co

m
pr

is
in

g 
qu

ar
tz

 m
on

zo
ni

te
, 

gr
an

it
e 

po
rp

hy
ry

, 
di

or
it

e,
 

an
d 

ga
bb

o;
 

M
es

oz
oi

c 
se

di
m

en
ts

, 
co

ns
is

ti
ng

 
m

ai
nl

y 
of

 
ar

en
ac

eo
us

 l
im

es
to

ne
s 

an
d 

sh
al

es
; 

T
er

ti
ar

y 
rh

yo
li

te
; 

an
d

 Q
u

at
er

n
ar

y
 g

ra
ve

ls
 

an
d 

w
as

h.
 

T
h

ei
r 

ge
n

er
al

 r
el

at
io

ns
 a

re
 s

ho
w

n 
in

 c
ro

ss
-s

ec
ti

on
 G

-I
l,

 P
la

te
 I

II
 (

in
 p

oc
ke

t)
. 

A
ll

 t
he

 f
or

m
at

io
ns

 e
xc

ep
t 

th
e 

M
es

oz
oi

c 
se

di
m

en
ts

 c
on

ta
in

 m
in

er
al

 
de

po
si

ts
. 

T
he

 m
os

t 
w

id
el

y 
di

st
ri

bu
te

d 
ha

rd
-r

oc
k 

fo
rm

at
io

n 
is

 
th

e 
qu

a!
'tz

 
m

on
zo

ni
te

, 
w

hi
ch

 h
as

 b
ee

n 
de

sc
ri

be
d 

on
 p

ag
e 

60
. 

It
 e

xt
en

ds
 a

cr
os

s 
th

e 
di

st
ri

ct
 i

n 
a 

no
rt

h-
so

ut
h 

be
lt

 
ab

ou
t 

6 
m

il
es

 
w

id
e 

on
 

th
e 

n
o

rt
h

 
an

d 
fo

rm
s 

al
m

os
t 

th
e 

w
ho

le
 o

f 
th

e 
P

at
ag

o
n

ia
 M

ou
nt

ai
ns

, 
es

pe
ci

al
ly

 
th

e 
ax

is
 a

nd
 w

es
t 

sl
op

e.
 

It
 i

s 
in

tr
us

iv
e 

in
to

 t
he

 P
al

eo
zo

ic
 s

ed
im

en
ts

, 
as

 
is

 
sh

ow
n 

at
 

M
ow

ry
, 

·w
as

hi
ng

to
n,

 
am

i 
D

uq
ue

sn
e.

 
It

 
is

 
qu

it
e 

po
s~

ib
le

, 
ho

w
ev

er
, 

th
at

 
th

e 
be

lt
 

m
ap

pe
d 

as
 

qu
ar

tz
 m

on
zo

ni
te

 m
ay

 
in

cl
ud

e 
al

so
 s

om
e 

gr
an

it
e.

 
T

h
e 

fo
rm

at
io

n 
n

ex
t 

in
 a

bu
nd

an
ce

 i
s 

th
e 

g
ra

n
it

e 
p

o
rp

h
y

ry
, 

de


sc
ri

be
d 

on
 p

ag
e 

64
. 

It
 c

ro
ss

es
 t

he
 d

is
tr

ic
t 

in
 a

n 
in

te
rr

up
te

d 
n

o
rt

h


so
ut

h 
be

lt
 a

bo
ut

 a
 m

i I
e 

w
id

e 
in

 t
h

e 
ea

st
er

n 
fo

ot
hi

ll
s 

o
f 

th
e 

P
at

a
go

ni
a 

M
ou

nt
ai

ns
 a

nd
 

al
so

 
in

 
~~
 n

or
th

-s
ou

th
 

q
u

ad
ra

n
g

u
la

r 
ar

ea
 o

f 
ab

ou
t 

2 
by

 3
 m

il
es

 i
n 

th
e 

w
es

te
rn

 f
oo

th
il

ls
 t

ow
ar

d 
th

e 
n

o
rt

h
. 

It
 i

s 
in

tr
us

iv
e 

in
to

 t
h

e 
P

al
eo

zo
ic

 
se

di
m

en
ts

, 
th

e 
qu

ar
tz

 
m

on
zo

ni
te

, 
an

d 
th

e 
di

or
it

e,
 a

nd
 i

s 
ec

on
om

ic
al

ly
 i

m
po

rt
an

t 
on

 a
cc

ou
nt

 o
f 

it
s 

re
la

ti
on

 
to

 t
h

e 
or

e 
de

po
si

ts
. 

T
he

 P
al

eo
zo

ic
 s

ed
im

en
ts

 o
cc

ur
 

in
 

tw
o 

ar
ea

s,
 

on
e 

at
 

M
ow

ry
 

an
d 

th
e 

ot
he

r 
at

 ·w
as

hi
ng

to
n.

 
T

h
e 

M
ow

ry
 a

re
a 

is
 r

ou
gh

ly
 q

u
ad

ra
n

g
u

la
r 

in
 

ou
tl

in
e 

an
d 

ex
te

nd
s 

fr
om

 t
he

 M
ow

ry
 m

in
e 

to
 a

 
po

in
t 

ab
ou

t 
3 

m
il

es
 t

o 
th

e 
no

rt
hw

es
t.

 
It

 i
s 

oc
cu

pi
ed

 m
ai

nl
y 

by
 l

im
es

to
ne

s,
 s

om
e 

o
f 

w
hi

ch
 h

av
e 

fu
m

is
h

ed
 t

h
e 

fo
ss

il
s 

de
sc

ri
be

d 
on

 
pa

ge
s 

4!
!-

50
, 

bu
t 

it
 

co
nt

ai
ns

 a
ls

o 
so

m
e 

sh
al

e 
an

d
 q

ua
rt

zi
te

. 
T

h
e 

\V
as

hi
ng

to
n 

ar
ea

 
is

 
cr

ud
el

y 
le

ns
li

ke
 i

n 
ou

tl
in

e.
 

It
 t

re
n

d
s 

n
o

rt
h

 a
nd

 h
as

 a
 l

en
gt

h 
o

f 
2-

! 
m

il
es

 a
nd

 a
 w

id
th

 o
f 

ab
ou

t 
a 

m
il

e.
 

W
as

h
in

g
to

n
 i

s 
lo

ca
te

d 
at

 t
h

e 
m

id
dl

e 
o

f 
it

s 
ea

st
er

n 
ed

ge
. 

It
 i

s 
oc

cu
pi

ed
 m

ai
nl

y 
by

 w
hi

te
 c

ry
st

al


li
ne

 
li

m
es

to
ne

 
w

hi
ch

 
ha

s 
yi

el
de

d 
no

 
fo

ss
il

s 
bu

t 
co

nt
ai

ns
 

m
in

er
al

 
de

po
si

ts
. 

T
h

e 
M

es
oz

oi
c 

se
di

m
en

ts
 o

cc
ur

 o
n 

th
e 

ea
st

 s
lo

pe
 o

f 
th

e 
ra

ng
e,

 
in

 
th

e 
no

rt
he

as
te

rn
 

pa
rt

 o
f 

th
e 

di
st

ri
ct

, 
in

 i
n

te
n

u
p

te
d

 a
re

as
 e

xt
en

di
ng

 
fo

r 
ab

ou
t 

2 
m

il
es

 n
or

th
, 

so
ut

h,
 a

nd
 w

es
t 

fr
om

 M
ow

ry
. 

T
h

ey
 h

av
e 

yi
el

de
d 

th
e 

fo
ss

il
s 

de
sc

ri
be

d 
on

 p
ag

e 
53

. 

P
A

T
A

G
O

N
IA

 
D

IS
T

R
IC

T
. 

29
5 

T
h

e 
qu

ar
tz

 d
io

ri
te

 o
cc

ur
s 

as
 s

m
al

l 
st

oc
kl

ik
e 

m
as

se
s 

an
d 

•l
ik

es
 i

n
tr

u
d

in
g

 t
he

 q
ua

rt
z 

m
on

zo
ni

te
, a

s 
to

 t
he

 w
es

t 
o

f 
th

e 
G

ol
de

n 
R

os
e 

m
in

e 
an

d 
at

 t
h

e 
O

'M
ar

a 
o

r 
O

ld
 S

ol
di

er
 m

in
e.

 
T

h
e 

ga
bb

ro
 i

nt
ru

de
s 

th
e 

P
al

eo
zo

ic
 l

im
es

to
ne

, 
pr

in
ci

pa
ll

y 
at

 a
nd

 n
ea

r 
M

ow
ry

. 
T

h
e 

rh
yo

li
te

 
oc

cu
rs

 i
n 

ir
re

g
u

la
r 

pa
tc

he
s 

in
 t

he
 n

or
th

ea
st

er
n 

p
ar

t 
o

f 
th

e 
di

st
ri

ct
, 

on
 t

he
 u

p
p

er
 e

as
t 

sl
op

e 
o

f 
th

e 
ra

ng
e,

 a
lo

ng
 t

he
 c

on
ta

ct
 o

f 
th

e 
gr

an
it

e 
w

it
h 

th
e 

ov
er

ly
in

g 
M

es
oz

oi
c 

ro
ck

s,
 i

nt
o 

bo
th

 o
f 

w
hi

ch
 i

t 
is

 i
nt

ru
si

ve
, 

an
d 

it 
se

em
s 

to
 b

e 
th

e 
in

te
rr

up
te

d 
so

ut
he

rl
y 

ex
te

ns
io

n 
o

f 
a 

la
rg

er
 

bo
dy

 o
f 

rh
yo

li
te

 in
 t

he
 H

ar
sh

aw
 d

is
tr

ic
t 

on
 t

he
 n

or
th

. 

W
O

E
 

D
E

P
O

S
IT

S
. 

D
IS

C
O

V
E

R
Y

 A
im

 l
iO

D
E

 O
F

 O
C

C
U

R
R

E
N

C
E

. 

A
s 

in
 t

he
 H

ar
sh

aw
 d

is
tr

ic
t 

on
 t

he
 e

as
t 

an
d

 t
he

 S
an

ta
 C

m
z 

V
al

le
y 

on
 t

he
 w

es
t, 

m
in

er
al

 d
ep

os
it

s 
w

er
e 

di
sc

ov
er

ed
 i

n 
th

e 
di

st
ri

ct
 i

n 
th

e 
ea

rl
y 

Je
su

it
 

da
ys

 
by

 
th

e 
pa

dr
es

 
an

d
 

th
e 

M
ex

ic
an

s,
 

bu
t 

de
ta

il
ed

 
re

co
r·

ds
 o

f 
th

es
e 

di
sc

ov
er

ie
s 

ar
e 

no
t 

at
 h

an
d.

 
T

h
e 

M
ow

ry
 m

in
e 

w
as

 
w

or
ke

d 
by

 A
m

er
ic

an
s 

in
 t

he
 m

id
dl

e 
p

ar
t 

o
f 

th
e 

la
st

 c
en

tu
ry

, 
as

 w
er

e 
al

so
 s

ev
el

'a
l 

sm
al

le
r 

pr
op

er
ti

es
. 

S
in

ce
 t

he
n 

pr
od

uc
ti

on
 h

as
 c

on
ti

nu
ed

 
in

te
rm

it
te

nt
ly

 f
ro

m
 d

if
fe

re
nt

 p
ro

pe
rt

ie
s 

do
w

n 
to

 t
he

 p
re

se
nt

 t
im

e.
 

T
h

e 
de

po
si

ts
 a

re
 p

ra
ct

ic
al

ly
 a

ll
 c

on
ta

in
ed

 
in

 
a 

be
lt

 6
 m

il
es

 w
id

e 
ex

te
nd

in
g 

in
 

a 
no

rt
hw

es
te

rl
y 

di
re

ct
io

n 
ac

ro
ss

 t
he

 
di

st
ri

ct
. 

T
he

y 
ca

rr
y 

m
os

tl
y 

si
lv

er
 a

n
d

 l
ea

d 
b

u
t 

ar
e 

in
 p

ar
t 

co
pp

er
 d

ep
os

it
s.

 
A

s 
a 

ru
le

 t
he

y 
oc

cu
r 

in
 f

is
su

re
 v

ei
ns

 s
im

il
ar

 t
o 

th
os

e 
in

 t
he

 d
is

tr
ic

ts
 a

lr
ea

dy
 

de
sc

ri
be

d 
an

d 
ar

e 
pr

es
en

t 
in

 
al

l 
th

e 
M

es
oz

oi
c 

in
tr

us
iv

e 
ro

ck
s 

an
d 

al
so

 
in

 
th

e 
P

al
eo

zo
ic

 s
ed

im
en

ta
ry

 r
oc

ks
, 

w
he

re
 t

he
y 

ar
e 

ge
ne

ra
ll

y 
as

so
ci

at
ed

 
in

 
ol

'ig
in

 
w

it
h

 i
nt

ru
si

ve
s.

 
A

t 
th

e 
\V

as
hi

ng
to

n 
an

d 
D

u
qu

es
ne

 
ca

m
ps

, 
ho

w
ev

er
, 

th
e 

de
po

si
ts

 
ar

e 
m

os
tl

y 
o

f 
co

nt
ac

t-
m

et
a

m
or

ph
ic

 o
ri

gi
n.

 
ll

ll
!I

E
S

 A
lf

D
 P

R
O

S
P

E
C

T
S

. 

T
h

e 
di

st
ri

ct
 c

on
ta

in
s 

ov
er

 4
0 

m
in

es
 a

nd
 p

ro
m

is
in

g 
pr

os
pe

ct
s,

 t
he

 
m

os
t 

of
 w

hi
ch

 a
re

 n
am

ed
 i

n 
th

e 
fo

ll
ow

in
g 

li
st

. 
M

an
y 

o
f 

th
em

 h
av

e 
be

en
 p

ro
du

ct
iv

e 
an

d 
a 

nu
m

be
r 

ar
e 

st
il

l 
pr

od
uc

in
g.

 
M

os
t 

o
f 

th
e 

m
in

es
 

ur
e 

sm
al

l.
 

A
ug

us
tu

. 
F

o
u

r 
ll

le
tu

ls
. 

N
ew

 Y
or

k.
 

B
el

m
ou

t.
 

G
lu

ds
to

ne
. 

N
or

th
 l

ll
ow

ry
. 

B
eu

ne
tt

. 
G

ol
de

n 
R

os
e.

 
O

'C
on

no
r.

 
B

en
to

n.
 

H
ol

lu
nd

. 
O

ft
 P

oi
nt

er
. 

D
l
~
 
L

eu
d.

 
Js

ub
el

lu
. 

O
'll

lu
ru

 
(O

ld
 S

ol
di

er
).

 
B

lu
de

s.
 

Ju
bu

ll
nu

. 
T

'o
cu

llo
nt

us
. 

Il
ou

nn
za

. 
K

nu
su

s.
 

l'
rl

dc
 o

r 
tl

le
 W

es
t.

 
llr

uo
l>

s.
 

Ki
n~

:.
 

P
ro

to
. 

Il
ue

nu
 

V
is

tu
. 

L
on

e 
S

lu
r 

(S
un

 J
o

u
q

u
ln

).
 

S
il

ve
r 

B
el

l. 
C

ll
um

pl
on

. 
ll

lu
rc

M
. 

S
ll

um
ro

ck
. 

C
ll

un
ce

. 
~
l
o
r
n
i
n
g
 
G

lo
ry

. 
T

ib
be

tt
s.

 
E

ll
 H.

 
ll

fo
w

ry
. 

W
ln

lt
re

d.
 

E
m

pi
re

. 
N

ut
lo

nu
l.

 



IJ) I --t N 

U. 
S.

 G
EO

LO
GIC

AL
 SU

RV
EY

 L
E

G
E

N
D

 

.........
.... ;;:

/ ... .-
..

. 

..
...

.
..

...
. 

,. ... ,
 ..

. ; .. ..
..

...
..

. 

_
/

 

/
 

..
...

....
..

...
. 

.. /
./

 
/

/ 

/ 
10

0
-f"

oo
l

le
v

e
l

-
-

· -
-

._
 

IS
O

-f
oo

t
 le

ve
l -

.-
--

--
.

IT
5

-f
o

o
t

 le
ve

l-
--

--


Z
O

O
' f

o
o

t 
lov

el
-

--
--

-
Z

So-
fo

o
l

le
v

e
r

-
·-

·_
·

Z6
9-

f
o

o
t 

le
v

e
l 

30
0-f

o
o

l
le

v
e

l 
--

--

3
J3

'f
o

o
l

lo
v

e
l 

3
14

f
o

o
l

le
v

e
r 

-
'.

' -
'.

'-

3
3

O
f

o
o

l
le

v
e

l'
-

",:
/� ..

. ... 

/<.
 

/�:
> 

4
0

0
-f

o
ot.

 l
e

v
e

l 

. 
, 

, 
, 

' 
..

 
..

......
......

 

i r
.... 

¥ '
 

-
'JI

.-
. 

;, 
� 

I 
"'7

 r:
·)t!$

l�;-
;;�;.

;J 
L.)(

._
 . .,.. 

. 
. 

-
'lr

.-
..

)(_
 . .IC . �

 
" ,: .:

 
I i 

"'<"'�
 

� �
 ... ",/

:::�O:
�:::

 ...... 
' ,

,�,,
 _

_
_

_ /
rJ

/
-

--

.... -
--

-�
/

�
 
� 

,,
' ,

 ..
 ' 

,(,
�'

 

/n{;
��" 

� "'
f�

 
/;p

f,' 
....

. 
,'

/ "
 ..

 

....
....

...
. ,

 ... 
"

 .. ,
 ....

 

\ '·�:
;��:::

:f ,)·. 
j,"

 
--

---i \\'c.
----

--" 
�

 -Z\
\"Z"

---" 
" 

�-�.��
 �
�

�
, '" 

.....
.. \ 

" 
�

.fa.
.

, 
.. 

..
...

........ " ' ..
 ,'"

 
, 

' 
, 

' 

�
�'" 

/
'" 

, 
" '\

,''.
., 

, 
. 

, 
, 

. 
, 

, 
'.

 
. 

" \\'
� '1;

;:,. ..
......

. 
"

, :�,
 

'_
. _

_ .
 

100
 

100
 Fe

et 

.. 
wt"ST

CliD
SH/tn

 
..

 
SJoI

Afl
.1b2

 

t.oc.
.e,.o

,.,oF
�

.stE
"'rl

3/'I,
f'tW

Jt/I
 

r"fI!f
�re

nc
� t

0400
l'e'p

'ofn
 

� 
SHA

"No.
I 

..
 ' 

.�
 ii

i 
�

 
: .. :

/
 

Jr
',-. 

J .Y
 

j I 
:'�'"

./" 
."'-�

.- .-
.-.-=:

 i 
:-

. 
-

. _
o _

. _
. _

==-
SN

Ar
r 

N
ol

 

.' 
� 

�7 
"

0°
.-

..-�o:�
 

//
 

, 
"'/

 
\/

 ... 

2S
 

2S
 

so
 

7S
 

100
 fe

et
 

I I
 

PL
AN

 O
F 

W
OR

KI
NG

S 
OF

 M
OW

RY
 M

IN
E. 

\ 
. 

. 
\ 1 i j 
! 

/ 
/ 

17
"/

 
,/.;';

{) 
./ 

'7".
,.)-

!'-
/ ,0

 . .1[ 
ri-f �

 
" 

<.;(
 i I k-/

 
-

-
-

--
-

-
-

-
-

-
--

/
 

. 
. tts1

 ... "'
/

 ... ..
. /

-"!
!2

:'?
?C�

!'!�
 

-:::-
_/

 

"
 

BU
LL

ET
IN 

582
 P

LA
TE

 X
XI 

, , , I I 
, 

-
-

--
-

-
-

-
-

...J
 

l _
_ 

\" -
--

-
-

-
,

 
" \,\

 
, 

I 
I

, 
, 

, 
, 

, 
, 

, 
, 

. 
, 

, " " , 
, 

, 
, 

..... /
 



� \ -t \l
l 

29
6 

SA
N

T
A

 
R

IT
A

 
A

N
D

 P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

K
O

WR
Y

K
mE

. 

L
oc

at
io

n
.-

T
h

e 
w

el
l-

kn
ow

n 
M

ow
ry

 
m

in
e,

 
or

ig
in

al
ly

 
ca

lle
d 

th
e 

P
at

ag
on

ia
 m

in
e 

an
d 

la
te

r_
 t

he
 M

ow
ry

 
si

lv
er

 
m

in
es

, 
is

 
lo

ca
te

d 
at

 
M

ow
ry

, 
in

 t
he

 n
or

th
ea

st
er

n 
pa

rt
 o

f 
th

e 
di

st
ri

ct
, 

9 
m

il
es

 s
ou

th
 o

f 
P

at
ag

on
ia

. 
It

 is
 n

ea
r 

th
e 

P
at

ag
on

ia
-W

as
hi

ng
to

n 
st

ag
e 

ro
ad

, 
in

 t
he

 
so

ut
h 

ba
se

 -o
f 

M
ow

ry
 H

il
l, 

on
 o

pe
n,

 g
en

tl
y 

sl
op

in
g

 g
ro

un
d 

at
 a

n 
el

ev
at

io
n 

of
 a

bo
ut

 5
,5

0
0

 f
ee

t.-
H

is
to

ry
 and

 p
1·o

d
u

ot
io

n
.-

T
h

e 
m

in
e 

w
as

 l
oc

at
ed

 in
 t

he
 e

ar
ly

 fi
ft

ie
s 

an
d 

w
or

ke
d 

in
 t

he
 u

su
al

 p
ri

m
it

iv
e 

w
ay

 b
y 

M
ex

ic
an

s,
 b

ut
 i

t 
ha

d 
be

en
 

kn
ow

n 
to

 t
he

 J
es

ui
ts

 l
on

g
 b

ef
or

e.
 _ 

It
 w

as
 r

el
oc

at
ed

 i
n 

18
5

8
 a

nd
 w

as
 

pu
rc

ha
se

d 
in

 1
8

5
9

 b
y 

L
ie

ut
. 

S
yl

ve
st

er
 M

ow
ry

, 
of

 t
he

 U
ni

te
d 

St
at

es
 

A
rm

y,
 w

ho
 w

as
 t

he
n 

sta
ti

on
ed

 a
t 

F
or

t 
C

ri
tt

en
de

n 
an

d 
w

ho
 i

s 
sa

id
 

to
 h

av
e 

ex
pe

nd
ed

 a
bo

ut
 $

20
0

,0
0

0
 i

n 
th

e 
pu

rc
ha

se
 o

f 
th

e 
m

in
e 

an
d 

it
s 

eq
ui

pm
en

t 
w

it
h 

re
du

ct
io

n 
pl

an
t 

an
d 

ot
he

r 
im

pr
ov

em
en

ts
.' 

L
ie

ut
. 

M
ow

ry
 o

pe
ra

te
d 

th
e 

m
in

e 
su

cc
es

sf
ul

ly
 f

or
 

ab
ou

t 
fo

ur
 y

ea
rs

, 
em


pl

oy
in

g 
ab

ou
t 

12
0

 m
en

, 
an

d 
sh

ip
pe

d 
$

1,
50

0
,0

0
0

 w
or

th
 o

f 
or

e,
 m

os
tl

y 
to

 S
an

 F
ra

nc
is

co
 a

nd
 t

o 
L

on
do

n 
an

d 
E

ur
op

e 
by

 w
ay

 o
f 

G
ua

ym
as

, 
M

ex
ic

o,
 2

5 
to

ns
 o

f 
th

e 
ar

e 
be

in
g 

se
nt

 t
o 

E
ur

op
e 

as
 s

am
pl

e 
sp

ec
im

en
s 

in
 1

86
2.

 
S

om
e 

ba
rs

 o
f 

th
e 

le
ad

 a
nd

 s
il

ve
r 

bu
ll

io
n 

fr
om

 t
he

 r
ed

uc
ti

on
 

w
or

ks
 s

ol
d 

in
 E

ng
la

nd
 a

t 
$

2
0

0
 a

 h
un

dr
ed

w
ei

gh
t. 

M
uc

h 
of

 t
he

 a
re

 
w

as
 s

m
el

te
d 

an
d 

so
m

e 
bu

ll
io

n 
w

as
 r

efi
ne

d 
in

 t
he

 r
ed

uc
ti

on
 p

la
nt

, 
w

hi
ch

 c
on

si
st

ed
 o

f 
12

 a
do

be
 s

m
el

te
rs

 a
nd

 y
ie

ld
ed

 $
4

,5
0

0
 a

 w
ee

k 
on

 t
he

 
gr

ou
nd

. 
T

he
 o

re
 w

as
 t

ra
ns

po
rt

ed
 t

o 
G

ua
ym

as
, 

ne
ar

ly
 3

0
0

 
m

il
es

 
di

st
an

t,
 b

y 
w

ag
on

. 
A

 p
or

ti
on

 o
f 

th
e 

si
lv

er
 r

efi
ne

d 
at

 t
he

 m
in

e 
in

 a
n 

E
ng

lis
h

 c
up

el
 

fu
rn

ac
e 

w
as

 m
ol

de
d 

in
to

 b
ar

s 
w

or
th

 f
ro

m
 $

2 
to

 $
30

0
 e

ac
h,

 a
nd

 u
se

d 
as

 a
 c

ir
cu

la
ti

ng
 m

ed
iu

m
 i

ns
te

ad
 o

f 
m

on
ey

 i
n 

pa
ym

en
t 

of
 c

ur
re

nt
 

ex
pe

ns
es

. 
T

he
 -l

it
ha

rg
e-

re
fu

se
 f

ro
m

 t
he

 f
urn

ac
es

 w
as

 s
ol

d 
to

 n
ei

g
h

bo
ri

ng
 m

in
es

 in
 S

on
or

a 
an

d 
us

ed
 a

s 
a 

fl
ux

 in
 t

re
at

in
g 

th
ei

r 
re

fr
ac

to
ry

 
or

es
. 

O
pe

ra
ti

on
s 

w
er

e 
ru

th
le

ss
ly

 i
nt

er
ru

pt
ed

 i
n

 1
8

6
2

, 
an

d 
th

e 
m

in
e 

w
as

 s
ei

ze
d

-b
y 

th
e 

U
ni

te
d 

S
ta

te
s 

G
ov

ernm
en

t 
ow

in
g 

to
 t

he
 c

ha
rg

e 
th

at
 it

 w
as

 f
ur

ni
sh

in
g 

le
ad

 t
o 

th
e 

C
on

fe
de

ra
te

 A
rm

y 
fo

r 
am

m
un

it
io

n.
 

In
 t

he
 e

ar
ly

 s
ev

en
ti

es
, 

ac
co

rd
in

g 
to

 
R

ay
m

on
d,

" 
th

e 
m

in
e 

w
as

 
w

or
ke

d 
in

te
rm

it
te

nt
ly

 b
y

 j
um

pe
rs

, 
w

ho
 

in
st

al
le

d 
an

 f'
-n

gi
ne

 w
it

h 
go

od
 r

es
ul

ts
, 

bu
t 

it
 w

as
 p

ra
ct

ic
al

ly
 a

ba
nd

on
ed

 a
ft

er
 g

op
he

ri
ng

 a
nd

 
su

bs
eq

ue
nt

 c
av

in
g 

h
ad

 r
ui

ne
d 

th
e 

w
or

ki
ng

s. 
_ 

F
is

h 
& 

S
ilv

er
be

rg
, 

of
 T

uc
so

n,
 

ac
qu

ir
ed

 t
he

 m
in

e 
by

 r
el

oc
at

io
n,

 
to

ok
 o

ut
 a

bo
\lt

 $
7

5,
0

0
0

, 
an

d 
in

 t
he

 e
ar

ly
 e

ig
ht

ie
s 

so
ld

 i
t 

to
 S

te
in

fe
lt

 &
 

S
w

ai
n,

 m
er

ch
an

ts
 i

n 
T

uc
so

n,
 w

ho
 i

n 
th

e 
la

te
 n

in
et

ie
s,

 b
y 

th
e 

ex
-

pe
nd

it
ur

e 
of

 $
10

0
,0

0
0

, 
op

en
ed

 t
he

 o
ld

 w
or

ki
ng

s 
an

d 
ar

e 
sa

id
 t

o 
ha

ve
 

ta
ke

n 
ou

t 
$

80
,0

00
 a

nd
 f

ou
n

d 
en

ou
gh

 a
dd

it
io

na
l 

ar
e 

to
 r

en
de

r 
th

e 
m

in
e 

ea
si

ly
 s

al
ab

le
 a

t 
a 

p
ro

fit
. 

1 
R

a
y

m
o

n
d

, 
R

. 
W

.,
 

M
in

er
a

i 
r

e
s

o
u

rc
e

s 
o

t 
tb

e
 

S
ta

te
s

 
n

n
d

 
T

e
rr

it
o

ri
e

s 
w

e
st

 
o

f 
tb

e
 

R
o

ck
y

 

M
o

u
n

b
ln

s
. 

18
6

8
, 

p
_ 

4
-1

7
, 

1
8

6
9

. 
2 

R
a

y
m

o
n

d
, 

R
. 

�"
" 

S
ta

ti
s

ti
c

s
 o

t 
m

in
e

s 
a

n
d

 
m

in
in

g
 

in
 

th
e

 
S

ta
te

s 
a

n
d

 
T

e
rr

it
o

ri
e

s 
w

e
st

 
01

 t
b

e
 R

o
ck

y
 M

o
u

n
ta

in
s,

 
1

S
7

3
, 

p
. 

3
1

3
, 

18
7

4
. 

M
O

W
R

Y
 

MI
NE

. 
�9

7 
In

 19
0

4
 t

he
 M

ow
ry

 M
in

es
 C

o.
, c

om
po

se
d 

es
se

nt
ia

ll
y 

of
 t

h
e 

pr
es

en
t 

ow
ne

rs
, 

pu
rc

ha
se

d 
th

e 
pr

op
er

ty
. 

T
hi

s 
co

m
pa

ny
 o

pe
ra

te
d 

th
e 

m
in

e 
fo

r 
p. 

sh
or

t 
ti

m
e,

 -i
ns

ta
ll

ed
 a

 c
on

ce
nt

ra
to

r 
an

d 
sm

el
te

r 
of

 1
0

0
 t

on
s 

da
il

y 
ca

pa
ci

ty
, 

an
d 

sh
ip

pe
d 

so
m

e 
le

ad
-s

il
ve

r 
bu

ll
io

n 
to

 N
ew

 Y
or

k.
' 

In
 1

90
7 

th
e 

M
ow

ry
 m

in
e 

an
d 

pl
an

t 
w

er
e 

op
er

at
ed

 w
it

h 
2

0
0

 o
r 

m
or

e 
m

en
 u

n
ti

l 
la

te
 i

n 
th

e 
ye

ar
. 

So
m

e 
si

n
ki

ng
 w

as
 d

on
e 

an
d 

a 
co

ns
id

er


ab
le

 q
ua

nt
it

y 
of

 c
on

ce
nt

ra
te

s 
an

d 
cr

ud
e 

ar
e 

co
nt

ai
ni

ng
 l

ea
d,

 s
ilv

er
, 

an
d 

go
ld

 w
as

 s
hi

pp
ed

! 
U

nt
il

 a
bo

ut
 t

hi
s 

ti
m

e 
th

E) 
M

ow
ry

 w
as

, 
ne

xt
 

to
 T

om
bs

to
ne

, t
he

 m
os

t 
im

po
rt

an
t 

le
ad

 p
�o

du
ce

r 
in

 s
ou

th
er

n 
A

ri
zo

na
. 

In
 1

90
9 

th
e 

M
ow

ry
 m

in
e,

 t
og

et
he

r 
w

it
h 

th
e 

A
lt

o 
m

in
e,

 i
n 

th
e 

T
yn

da
ll

 d
is

tr
ic

t,
 w

as
 t

ak
en

 o
ve

r 
by

 t
he

 p
re

se
nt

 o
w

ne
r,

 t
he

 C
on

so
li-

sw
_ 

3H
Arr

 
$H

ATT
No

.4 
1f»f

�«
N."'

 •• c
tlon

 

No
.1 

"
 

M
on

g
an

es
e-l

e.:t
d

 0
(0

 

50
 

50
 

100
 

'50
 

tO
Or

ee
t 

It
! . 

FI
GO

REl
 3

6
.-

L
o

n
g

lt
u

d
ln

n
l 

s
e

c
ti

o
n

 
o

t 
M

o
w

r
y

 m
in

 •. 

da
te

d 
M

in
es

, 
S

m
el

te
r 

& 
T

ra
ns

po
rt

at
io

n 
C

o.
 

T
hi

s 
co

m
pa

ny
 i

s 
au


th

or
iz

ed
 t

o 
bu

il
d 

a 
ra

il
ro

ad
 f

ro
m

 M
ow

ry
 t

o 
P

at
ag

on
ia

 a
nd

 t
o 

op
er

at
e 

st
or

es
 a

t 
M

ow
ry

 a
nd

 A
lt

o,
 w

hi
le

 t
he

 m
in

es
 a

re
 o

pe
ra

te
d 

by
 a

 s
ub


si

di
ar

y 
·co

m
pa

ny
, 

th
e 

S
an

ta
 C

ru
z 

M
in

es
 &

 S
m

el
te

r 
C

o.
, 

w
it

h 
he

ad


qu
ar

te
rs

 i
n 

N
ew

 Y
or

k.
 

T
he

 p
ro

pe
rt

y 
co

m
pr

is
es

 a
 g

ro
up

 o
f 

tw
en

ty
 

p
at

en
te

d 
cl

ai
m

s.
 

D
ev

el
op

m
en

ts
 a

n
d

 e
qu

ip
m

en
t.

-
T

h
e 

m
in

e 
is

 o
pe

ne
d 

to
 a

 d
ep

th
 o

f 
5

0
0

 f
ee

t 
an

d 
is

 d
ev

el
op

ed
 b

y 
ab

ou
t 

12
,0

0
0

 f
ee

t 
of

 w
or

k,
 c

on
si

st
in

g 
pr

in
ci

pa
lly

 o
f 

2
,5

0
0

 f
ee

t 
of

 s
ha

ft
s,

 6
,0

00
 f

ee
t 

of
 d

ri
ft

s 
an

d 
cr

os
sc

ut
s,

 
an

d 
3

,0
00

 f
ee

t 
of

 s
ta

pe
s 

di
st

ri
bu

te
d 

m
os

tl
y 

on
 1

3
 l

ev
el

s 
as

 s
ho

w
n 

on
 

th
e 

le
ve

l 
m

ap
 

(P
I. 

X
X

I)
 a

nd
 t

he
 l

on
g

it
ud

in
al

 s
ec

ti
on

 
(f

ig
s.

 3
6 

an
d 

37
).

 
T

he
 w

es
t 

en
d 

sh
af

t,
 s

ho
w

n 
in

 f
ig

ur
e 

37
, 

is
 1

90
 f

ee
t 

so
ut

hw
es

t 
of

 

1 U
. 

S
. 

G
p

o
l.

 
S

u
r,-

e
y

 
M

ln
e

rn
l 

R
e

so
u

rc
e

s
, 

1
9

0
5

, 
p

p
. 

13
8

, 
1

5
6

, 
1

9
0

6
. 

2 
Id

e
m

, 
1D

O
i

, 
p

t.
 

I
, 

p
. 

17
8

, 
19

0
8

. 
' 



� 0 
"" 

0.: :; 
::;: � .. u g 

., c � 0 ...J 

� 
-;; 
0 

� 
"" .� 
-;; 
::E 



(» I � 

29
8 

SA
N

T
A

 
R

IT
A

 
A

N
D

 P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

sh
af

t 
N

o.
2,

 s
ho

w
n 

on
 P

la
te

 X
X

I.
 

T
he

 m
ai

n 
sh

af
t 

is
 s

un
k 

to
 t

he
 

de
pt

h 
of

 t
he

 5
00

-f
oo

t 
le

ve
l. 

D
ri

ft
s 

ar
e 

op
en

ed
 d

ow
n 

to
 t

he
 4

00
-f

oo
t 

le
ve

l, 
an

d 
m

os
t 

of
 t

he
 o

re
 h

as
 b

ee
n 

st
op

ed
 d

ow
n 

to
 t

he
 t

hi
rd

. a
nd

 
fo

ur
th

 le
ve

ls
 f

or
 6

00
 f

ee
t 

to
 t

he
 e

as
t 

an
d 

to
 t

he
 w

es
t 

on
 t

he
 v

ei
n,

 b
ut

 
th

e 
de

ep
er

 w
or

kin
gs

 h
av

e 
no

t 
be

en
 s

o 
ex

te
ns

iv
e.

 
So

m
e 

po
rt

io
ns

 o
f 

th
e 

or
e 

bo
di

es
 w

er
e 

w
or

ke
d 

by
 a

 s
ys

te
m

 o
f 

sq
ua

re
 

se
ts

 a
nd

 o
ve

rh
ea

d 
st

op
in

g,
 a

nd
 o

th
er

s 
by

 t
he

 c
av

in
g 

an
d 

fil
lin

g 
m

et
ho

d.
 

�y 
th

e 
ca

vi
ng

 s
ys

te
m

 8
0 

pe
r 

ce
nt

 o
f 

th
e 

or
e 

m
in

ed
 w

as
 

sw
. 

N
E.

 
l!JO

r�
, SDUtllwtASC

OI'.:r 
7r�

'MJc
t"tl/I

IQ1$M
/ttY

 C
3T

CN
O 

tM
mWOl"lf

"' �
MiM

 
.sH

AFT
 

OR
E 

. �
 Good

 ore
 body

. Jf
eu

 wide
 t

hrou
gh

ou
t d

rift
 -.

.J 
1 

lU£l
 

I �
�

�
 

--
:��:

:j-
-

'". 
..�!

�-

.lJ 

n
o

n
 �

 
�

 
�

-
, 

, 
, 

, 
! 

' 
, 

/
< 

F
IG

OR
II 

3
7

.-
W

o
rk

in
g

s
 a

t 
w

e
s

t
 e

n
d

 o
t 

l{
o

w
ry

 m
in

e
. 

a ... 
L

o
n

g
lt

u
d

In
ll

l 
se

c
ti

o
n

; 
b,

 
p

la
n

. 

re
m

ov
ed

 w
it

ho
ut

 t
im

be
r,

 p
ow

de
r,

 o
r 

fil
ling 

an
d 

w
it

ho
ut

 w
or

ki
ng

 
un

de
r 

an
 u

ns
up

po
rt

ed
 b

ac
k.

 
T

he
 e

qu
ip

m
en

t 
at

 th
e 

ti
m

e 
of

 t
he

 w
ri

te
r'

s 
vi

si
t 

co
m

pr
is

ed
 a

 s
m

el
te

r 
an

d 
a 

co
nc

en
tr

at
or

, e
ac

h
 w

it
h 

10
0 

to
ns

 d
ai

ly
 c

ap
ac

it
y.

 
In

 S
ep

te
m

be
r,

 
19

14:
, h

ow
ev

er
, t

he
 c

on
ce

nt
ra

to
r 

w
as

 r
ep

or
te

d 
to

 h
av

e 
be

en
 d

es
tr

oy
ed

 
by

 fi
re

 c
au

se
d 

by
 li

gh
tn

in
g.

 
T

he
 s

m
el

te
r 

is
 o

f 
th

e 
le

ad
-s

ilv
er

 b
la

st


fu
rn

ac
e 

ty
pe

. 
T

he
re

 a
re

 a
ls

o 
th

re
e 

st
ea

m
 h

oi
st

s,
 t

w
o 

1()
-h

or
se

po
w

er
 

ga
so

lin
e 

ho
is

ts
, a

nd
 o

ne
 5

-d
ri

ll
 a

ir
 c

om
pr

es
so

r. 

M
O

W
R

Y
 

M
IN

E
. 

29
9 

W
he

n 
in

 o
pe

ra
ti

on
 t

he
 m

in
e 

em
pl

oy
s 

fr
om

 3
00

 t
o 

50
0 

m
en

, a
bo

ut
 

10
0 

m
en

 w
or

ki
ng

 u
nd

er
gr

ou
nd

 a
nd

 t
he

 r
es

t 
in

 t
he

 m
ill

, s
m

el
te

r,
 e

tc
. 

T
op

og
m

p
h

y
 a

nd
 g

eo
lo

g
y

.-
T

h
e 

to
po

gr
ap

hy
, a

s 
sh

ow
n 

in
 P

la
te

s 
I 

an
d 

X
X

II
, 

is
 g

en
tl

e.
 

T
he

 m
in

e 
is

 in
 t

he
 s

ou
th

 b
as

e 
of

 M
ow

ry
 H

ill
, 

on
 t

he
 n

or
th

 s
id

e 
of

 a
 s

m
al

l 
op

en
 v

al
le

y 
kn

ow
n 

as
 M

ow
ry

 W
as

h,
 In

 
w

hi
ch

 t
he

 c
am

p,
 s

ho
w

n 
in

 p
ar

t 
in

 P
la

te
 X

XI
I, 

is
 p

le
as

an
tl

y 
loc

at
ed

. 
T

he
 w

as
h 

he
ad

s 
ha

lf
 a

 m
ile

 w
es

t 
of

 t
he

 m
in

e 
an

d 
jo

in
s 

Sa
nt

a 
C

ru
z 

R
iv

er
 a

bo
ut

 8
 m

ile
s 

to
 t

he
 e

as
t. 

T
he

 m
in

e 
is

 o
n 

an
 e

as
t-

w
es

t 
fa

ul
t 

co
nt

ac
t 

be
tw

ee
n 

th
e 

P
al

eo
zo

ic
 

lim
es

to
ne

 1 
an

d 
th

e 
M

es
oz

oi
c 

qu
ar

tz
 m

on
zo

ni
te

. 
T

he
 la

tt
er

 h
us

 h
it

h
er

to
 b

ee
n 

lo
ca

lly
 k

no
w

n 
as

 g
ra

ni
te

 a
nd

 m
ac

ro
sc

op
ic

al
ly

 m
uc

h 
re


se

m
bl

es
 g

ra
no

di
or

it
e.

 
T

he
 f

au
lt

, 
w

hi
ch

 w
il

l 
be

 c
al

le
d 

th
e 

M
ow

ry
 

fa
ul

t, 
tr

en
ds

 N
. 

75
° 

E
. 

an
d 

di
ps

 7
8°

 N
. 

an
d 

se
em

in
gl

y 
is

 n
or

m
al

 
(f

ig
. 

38
).

 
T

he
 l

im
es

to
ne

 o
cc

ur
s 

on
 t

he
 n

or
th

 o
r 

ha
ng

in
g-

w
al

l 
si

de
 

of
 t

he
 f

au
lt

 a
nd

 t
he

 q
ua

rt
z 

m
on

zo
ni

te
 o

n 
th

e 
so

ut
h 

si
de

. 
T

he
 l

im
e

st
on

e 
es

se
nt

ia
lly

 c
om

po
se

s 
th

e 
ad

jo
in

in
g 

M
ow

ry
 H

ill
, 

w
hi

ch
, 

as
 

sh
ow

n 
in

 P
la

te
 X

X
II

, 
ri

se
s 

ab
ou

t 
30

0 
fe

et
 a

bo
ve

 t
he

 m
in

e 
an

d 
se

em
s 

to
 r

ep
re

se
nt

 t
he

 n
or

th
er

n 
pa

rt
 o

f 
a 

lo
w

 
do

m
e 

or
 a

nt
ic

lin
e 

w
ho

se
 

so
ut

he
rn

 p
ar

t h
as

 b
ee

n 
cu

t 
off

 b
y 

th
e 

fa
ul

t,
 f

or
 i

n 
th

e 
ea

st
 s

lo
pe

 o
f 

th
e 

hi
ll 

th
e 

ro
ck

s 
di

p 
45

° 
N

E
. 

A
t 

th
e 

to
p 

of
 t

he
 h

ill
 t

he
y 

di
p 

to
 t

he
 

no
rt

h 
an

d 
in

 t
he

 w
es

t 
sl

op
e 

th
ey

 d
ip

 t
o 

th
e 

no
rt

hw
es

t 
at

 a
bo

ut
 t

he
 

sa
m

e 
or

 s
lig

ht
ly

 l
es

s 
an

gl
es

. 
A

lo
ng

 t
he

 f
au

lt
 t

he
y 

di
p 

45
°-

70
° 

N
., 

aw
ay

 f
ro

m
 t

he
 c

on
ta

ct
. 

A
t 

so
m

e 
ti

m
e 

lit
te

r 
th

lln
 t

he
 f

au
lt

in
g 

th
e 

ro
ck

s 
un

d 
th

e 
fa

ul
t 

w
er

e 
di

st
ur

be
d 

al
on

g 
a 

fa
ul

t 
or

 s
he

ar
 z

on
e 

ab
ou

t 
20

0 
fe

et
 i

n 
�

id
th

, w
hi

ch
 

st
ri

ke
s 

N
. 3

0°
 W

. a
nd

 s
ta

nd
s 

ab
ou

t 
ve

rt
ic

al
 a

nd
 w

hi
ch

, a
s 

sh
ow

n 
on

 
th

e 
M

ow
ry

 f
au

lt
 a

t 
th

e 
m

in
e,

 h
as

 o
ffs

et
 t

he
 f

or
m

at
io

ns
 b

y 
a 

sm
al

l 
ho

ri
zo

nt
al

 d
is

pl
ac

em
en

t,
 t

he
 r

oc
k 

on
 t

he
 e

as
t 

be
in

g 
m

ov
ed

 4
5 

fe
et

 t
o 

th
e 

so
ut

h.
 

T
o 

th
e 

ea
st

 o
f 

th
is

 l
at

er
 f

au
lt

, 
w

hi
ch

 w
ill

 b
e 

re
fe

rr
ed

 t
o 

as
 t

he
 n

or
th

-s
ou

th
 f

au
lt

, 
th

e 
li

m
es

to
ne

 f
or

 a
 s

ho
rt

 d
is

ta
nc

e 
st

ri
ke

s 
N

. 4
5°

 W
. a

nd
 d

ip
s 

50
° 

NE
. j 

w
es

t 
of

 it
 th

e 
st

ri
ke

 i
s 

N
. 4

5°
 E

. a
nd

 t
he

 
di

p 
m

or
e 

re
gu

la
rl

y 
.to

 t
he

 n
or

th
w

es
t 

at
 a

bo
ut

 2
8°

. 
T

o 
th

e 
no

rt
h 

up
 

th
e 

sl
op

e 
th

e 
zo

ne
 d

ie
s 

ou
t 

ju
st

 b
el

ow
 t

he
 to

p 
of

 M
ow

ry
 H

ill
, a

pp
ar


en

tl
y 

pa
ss

in
g 

in
to

 u
nd

is
tu

rb
ed

 ch
er

ty
 li

m
es

to
ne

s 
th

at
 st

ri
ke

 N
. 8

5°
 W

. 
Iln

d 
di

p 
43

° 
N

. 
O

n 
th

e 
so

ut
h,

 w
h

er
e 

th
e 

fa
ul

t 
zo

ne
 is

 a
bo

ut
 2

50
 f

ee
t 

w
id

e,
 it

 is
 c

om
po

se
d 

of
 a

 r
ed

 i
ro

n-
st

ai
ne

d 
si

lic
ifi

ed
 b

.re
cc

ia
, a

pp
ar

en
tl

y 
co

m
po

se
d 

m
ai

nl
y 

of
 c

he
rt

 p
eb

bl
es

, w
hi

ch
 a

t 
th

e 
to

p 
of

 t
he

 h
il

l s
ee

m
s 

to
 r

un
 in

to
 a

 b
ed

 o
f 

da
rk

-g
ra

y 
ch

er
ty

 li
m

es
to

ne
 t

ha
t 

co
nt

in
ue

s 
no

rt
h

w
es

tw
ar

d 
do

w
n 

th
e 

w
es

t 
sl

op
e 

of
 t

}:te
 h

ill
. 

A
w

ay
 f

ro
m

 t
he

 l
oc

al
ly

 d
is

tu
rb

ed
 b

ed
s 

al
on

g 
th

e 
no

rt
h-

so
ut

h 
fa

ul
t 

th
e 

lim
'es

to
ne

s 
ar

e 
un

al
te

re
d,

 d
ar

k 
bl

ue
-g

ra
y.

in
 c

ol
or

, t
hi

n 
to

 h
ea

vy
 

be
dd

ed
, a

nd
 i

n 
pl

ac
es

 c
he

rt
y.

 
T

o 
jud

ge 
fr

om
 t

he
 o

cc
ur

re
nc

e 
in

 t
he

 
ea

st
 s

lo
pe

 o
f 

th
e 

hi
lls

, 
w

hi
ch

 a
ff

or
ds

 t
he

 b
es

t 
ex

po
su

re
, 

th
ou

gh
 t

he
 

1 
T

h
e

 
l i

m
e

st
o

n
e

 a
re

a
 

e
",

te
n

d
ln

g
 

tr
o

m
 

M
o

w
ry

 
a

n
d

 
th

e
 

M
o

w
r

y
 

m
in

e
 

�
I

 
m

ll
es

 
n

o
rt

h
w

e
st


w

a
rd

 a
n

d
 e

rr
o

n
e

o
u

sl
y

 s
b

o
w

n
 o

n
 t

h
e

 g
e

o
lo

g
ie

 m
a

p
 

(P
I.

 
II

, 
In

 p
oc

k
e

t)
 

a
s

 D
e

v
o

n
ia

n
 h

a
s

 s
in

c
e

 
th

e
 m

n
p

 w
a

s
 p

r
in

te
d

 b
e

e
n

 
to

u
n

d
 

o
n

 
t"

ss
l1 

e
v

Id
en

c
e

 
to

 b
e

 C
a

r
h

o
n

le
te

ro
u

s
 

(P
e

n
n

sy
lv

a
n

Ia
n

).
 



� � 

30
0 

S
A

N
T

A
 

R
IT

A
 A

N
D

 P
A

T
A

G
C

'N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

se
ct

io
n 

is
 in

co
m

pl
et

e,
 t

he
y 

ag
gr

eg
at

e 
at

 le
as

t 
80

0 
fe

et
 i

n 
th

ic
lm

es
s,

 o
f 

w
hi

ch
 a

bo
ut

 3
30

 f
ee

t 
is

 s
ho

w
n 

in
 t

he
 m

in
e.

 
T

he
y 

co
nt

ai
n 

m
an

y 

SE.
. 

NW
, 

M
AI

N 
Slf

AF
T N

o, 
4

 

'50
-FO

OT 
LE

VeL
 

'40
0-F

OOT
 LEV

El. 
. 

, SOO
-Foo

T L
EflE

!, 
'1:50\

 + 
I 

,+ 
t 

. 

50
 

0 
50

 
100

 Fe
et 

�
I 

I 
I 

I 
I 

I __
__

__
__

 -L
 __

__
__

__
 _

 

FI
GU

RE
 3

B
,-

C
ro

ss
 s

e
c

ti
o

n
 o

t
 M

o
w

r
y

 m
in

e
, 

sh
o

w
in

g
 

ta
u

lt
 

n
n

d
 
v

e
in

. 

tr
ac

es
 o

f 
fo

ss
ils

, b
ut

 m
os

t 
of

 t
he

m
 a

re
 o

nl
y 

po
or

ly
 p

re
se

rv
ed

. 
T

he
se

 
li

m
es

to
ne

s 
ha

ve
 s

up
pl

ie
d 

m
os

t 
of

 t
he

, f
os

si
ls

 d
es

cr
ib

ed
 o

n 
pa

ge
s 

4D
-5

1,
 

w
hi

ch
 fi

x
 th

e 
ag

e 
of

 th
e r

oc
ks

 [I
S 

Pe
nn

sv
lv

an
i[l

n.
 

M
O

W
R

Y
 M

IN
E

. 
30

1 
T

he
 li

m
es

to
ne

 i
s m

uc
h

 p
ur

er
 a

lo
ng

 t
h

e 
no

rt
h-

so
ut

h 
fa

ul
t t

h
an

 a
w

ay
 

fr
om

 i
t, 

bu
t 

al
on

g 
th

e 
M

ow
ry

 f
au

lt
 s

om
e 

of
 t

he
 l

im
es

to
ne

 h
as

 b
ee

n 
m

et
am

or
ph

os
ed

 t
o' 

a 
fin

e-
gr

ai
ne

d 
m

ar
bl

e.
 

T
he

 l
im

es
to

ne
 c

on
ta

in
s 

al
so

 s
om

e 
in

te
rb

ed
de

d 
qu

ar
tz

it
e.

 
' 

' 

T
he

 q
ua

rt
z 

m
on

zo
ni

te
 s

ou
th

 o
f 

th
e 

M
ow

ry
 f

au
lt

 i
s 

a 
re

dd
is

h-
gr

ay
, 

m
as

si
ve

, p
or

ph
yr

it
�c

 g
ra

ni
to

id
 r

oc
k 

w
it

h 
ph

en
oc

ry
st

s 
of

 f
el

ds
pa

r 
an

 
in

ch
 i

n
 d

ia
m

et
er

. 
It

 i
s 

co
m

po
se

d 
m

ai
nl

y 
of

 o
rt

ho
cl

as
e,

 o
lig

oc
la

se


an
de

si
ne

, a
nd

 q
ua

rt
z 

in
 a

bo
ut

 e
qu

al
 a

m
ou

nt
s,

 t
he

 o
rt

ho
cl

as
e 

in
cl

ud
in

g 
so

m
e 

m
ic

ro
pe

rt
hi

te
 a

nd
 m

ic
ro

cl
in

e.
 

C
on

si
de

ra
bl

e 
da

rk
 s

ili
ca

te
 i

s 
pr

es
en

t, 
so

m
e 

as
 b

io
ti

te
 b

ut
 m

os
t 

as
 h

or
nb

le
nd

e,
 w

hi
ch

, 
ho

w
ev

er
, 

is
 

ne
ar

ly
 a

ll
 a

lt
er

ed
 t

o 
he

av
y

 d
ar

k-
gr

ee
n 

m
as

se
s 

co
n�

is
ti

ng
 p

ri
nc

ip
al

ly
 

of
 c

hl
or

it
e 

or
 

al
li

ed
 d

ec
om

po
si

ti
on

 
pr

od
uc

ts
 a

nd
 

ox
id

e 
of

 
ir

on
. 

A
pa

ti
te

 i
s 

p
re

se
nt

 a
s 

an
 a

cc
es

so
ry

, 
an

d 
so

m
e 

py
ri

te
, 

m
ar

ca
si

te
, 

an
d 

ch
al

co
py

ri
te

 o
cc

ur
 a

s 
se

co
nd

ar
y 

m
in

er
:tl

s.
 

T
he

 r
oc

k 
on

 t
he

 w
ho

le
 

is
 c

on
si

de
ra

bl
y 

al
te

re
d,

 e
sp

ec
ia

lly
 t

he
 s

od
a-

lim
e 

fe
ld

sp
ar

s,
 w

hi
ch

 a
re

 
hi

gh
ly

 s
er

ic
it

iz
ed

. 
T

he
 a

na
ly

si
s 

of
 t

hi
s 

ro
ck

 (
N

o.
2,

 o
n 

p.
 6

1)
 a

gr
ee

s 
fa

id
y 

w
el

l 
w

it
h 

its
 m

ic
ro

sc
op

ic
 d

et
er

m
in

at
io

n 
as

 a
 q

ua
rt

z 
m

on
zo

ni
te

. 
It

 b
el

on
gs

 t
o 

th
e 

M
es

oz
oi

c 
in

tr
us

iv
e 

ro
ck

s,
 a

nd
 i

s 
re

ga
rd

ed
 a

s 
in

tr
u

si
ve

 i
nt

o 
th

e 
li

m
es

to
ne

: 
It

s 
ou

tc
ro

p 
be

lt
 h

as
 a

 c
on

si
de

ra
bl

e 
w

id
th

 
at

 M
ow

ry
, 

w
he

nc
e 

it
 e

xt
en

ds
 i

nt
er

ru
pt

ed
ly

 s
ou

th
w

ar
d 

to
 t

he
 m

ai
n 

ar
ea

 o
f,

 q
ua

rt
z 

m
on

zo
ni

te
 i

n 
th

e 
P

at
ag

on
ia

 M
ou

nt
ai

ns
 n

or
th

w
es

t 
of

 
W

as
hi

ng
to

n.
 

F
or

 6
0 

to
 1

00
 f

ee
t b

ac
k 

fr
om

 t
he

 M
ow

ry
 f

au
lt

 t
he

 r
oc

k 
is

 m
uc

h 
al

te
re

d 
an

d 
st

ai
ne

d 
w

it
h 

ir
on

 a
nd

 m
an

ga
ne

se
, a

nd
 a

lo
ng

 t
he

 
fa

ul
t 

it
 i

s 
sh

ea
re

d 
an

d 
cr

us
he

d,
 a

nd
 t

he
 n

ea
rl

y 
pa

ra
lle

l 
sh

ea
r 

pl
an

es
 

di
p 

st
ee

pl
y 

to
 t

he
 s

ou
th

 a
w

ay
 f

ro
m

 t
he

' f
au

lt
. 

C
ro

pp
in

g 
ou

t 
at

 s
ev

er
al

 p
oi

nt
s 

in
 t

he
 c

am
p

 s
ou

th
w

es
t 

of
 t

he
 m

in
e 

an
d 

se
em

in
gl

y 
in

tr
ud

in
g

 t
he

 li
m

es
to

ne
 a

lo
ng

 t
he

 M
ow

ry
 f

au
lt

 i
n 

th
e 

dee
p 

pa
rt

 o
f 

th
e 

m
in

e ,
 a

s 
sh

ow
n 

in
 fi

gu
re

 3
8,

 i
s 

a 
da

rk
-g

re
en

is
h 

or
 

ne
ar

ly
 b

la
ck

 m
as

si
ve

 m
ed

iu
m

-g
ra

in
ed

 c
ry

st
al

lin
e 

ro
ck

 lo
ca

lly
 kn

ow
n 

as
 b

as
al

t,
 a

nd
 in

 t
he

 m
in

e,
 w

he
re

 i
t 

ap
pr

ox
im

at
el

y 
pa

ra
ll

el
s 

th
e 

fa
ul

t 
an

d 
ve

in
, 

it
is

 k
no

w
n 

as
 t

he
" 

50
0-

fo
ot

 li
m

e 
di

ke
."

 
M

ic
ro

sc
op

ic
 e

x
am

in
at

io
n,

 h
ow

ev
er

, s
ho

w
s 

it
 t

o 
be

 a
n 

al
m

os
t 

ty
pi

ca
l 

ga
bb

ro
. 

It
 i

s 
co

m
po

se
d 

m
ai

nl
y

 o
f 

la
br

ad
or

it
e 

or
 c

lo
se

ly
 a

ll
ie

d 
ba

si
c 

so
da

-l
im

e 
fe

ld
sp

al
', 

au
gi

te
, 

or
 o

th
er

 p
yr

ox
en

e 
an

d 
co

nt
ai

ns
 c

on
si

de
ra

bl
e 

m
ag


ne

ti
te

 a
nd

 i
ro

n,
 s

om
e 

bi
ot

it
e,

 a
nd

 s
ee

m
in

gl
y 

ol
iv

in
e,

 w
it

h 
ac

ce
ss

or
y 

ap
at

it
e.

 
T

he
 r

oc
k 

on
 t

he
 w

ho
le

 is
 h

ig
hl

y 
al

te
re

d.
 

T
he

 a
ug

it
e ,

 w
ho

se
 

ab
un

da
nc

e 
in

 p
la

ce
s 

is
 i

nd
ic

at
ed

 b
y 

th
e 

fo
rm

 o
f 

th
e 

cr
ys

ta
l 

ca
st

s,
 i

s 
m

os
tl

y 
ch

an
ge

d 
to

 g
re

en
 a

m
ph

ib
ol

e,
 s

m
ar

ag
di

te
, 

an
d 

ch
lo

ri
te

, 
an

d 
th

e 
fe

ld
sp

ar
s 

ar
e 

gr
ea

tl
y 

ka
ol

in
iz

ed
 a

nd
 a

lt
er

ed
 t

o 
'ep

id
ot

e.
 

,C
al

ci
te

 
an

d 
m

ag
ne

ti
te

 a
re

 p
re

se
nt

 a
s 

se
co

nd
ar

y 
m

in
er

al
s ,

 t
he

 f
or

m
er

 o
cc

ur


ri
ng

 b
ot

h 
in

 i
so

la
te

d 
cr

ys
ta

ls
 o

r 
gr

ai
ns

 il
l1d 

in
 m

ac
l'o

sc
op

ic
 v

ei
nl

et
s 

an
d 

se
a m

s 
on

 j
oi

nt
 p

la
ne

s 
an

d 
fr

ac
tu

re
 l

in
es

, 
to

ge
th

er
 w

it
h 

a 
fe

w
 

se
am

s 
or

 v
ei

nl
et

s 
of

 se
co

nd
ar

y 
qu

ar
tz

. 
T

he
 c

he
m

ic
al

 a
na

ly
si

s 
of

 t
hi

s 
ro

ck
, g

iv
en

 o
n 

pa
ge

 6
9,

 s
ho

w
in

g 
it

 t
o 

be
 h

ig
h 

in
 p

ot
as

h,
 a

gr
ee

s 
w

it
h 

th
e 

m
ic

ro
sc

op
ic

 d
et

er
m

in
at

io
n 

of
 th

e 
ro

ck
 a

nd
 c

om
pa

re
s 

w
el

l w
it

h 
th

e 



� 1 -t '1 

30
2 

SA
N

T
A

 
R

IT
A

 A
N

D
 P

A
T

A
G

O
N

IA
 M

O
U

N
T

A
IN

S
, 

ARIZ
O

N
A

. 

pu
bl

ish
ed

 a
na

ly
se

s 
of

 g
ab

br
os

. 
T

hi
s 

ga
bb

ro
 f

ro
m

 s
ur

fa
ce

 e
xp

os
ur

es
 

ap
pe

ar
s 

to
 b

e 
yo

un
ge

r 
th

an
 t

he
 q

ua
rt

z 
m

on
zo

ni
te

. 
It

 i
s 

w
el

l 
ex


po

se
d 

in
 t

he
 c

am
p 

so
ut

hw
es

t 
of

 t
he

 m
in

e, 
on

 t
he

 m
ai

n 
ro

ad
 a

bo
ut

 
ha

lf
w

ay
 b

et
w

ee
n 

th
e 

P
he

lp
s 

pl
ac

e 
an

d 
M

ow
ry

 p
os

t 
off

ic
e, 

w
he

i'e
 t

he
 

qu
ar

tz
 m

on
zo

ni
te

 i
s 

re
ga

rd
ed

 a
s 

th
e 

co
un

tr
y 

ro
ck

 b
ut

 i
s 

co
ve

re
d 

by
 

w
as

h 
an

d 
de

br
is 

so
 t

ha
t 

th
e 

ac
tu

al
 c

on
ta

ct
 b

et
w

ee
n 

th
e 

tw
o 

ro
ck

s 
is

 
no

t 
re

ve
al

ed
. 

It
 a

ls
o 

se
em

s 
to

 o
ut

cr
op

 a
t 

a 
po

in
t 

ab
ou

t 
1;1

 m
ile

s 
so

ut
h 

,of
 t

he
 m

in
e, 

on
 t

he
 W

as
hi

ng
to

n 
st

ag
e 

ro
ad

, w
he

re
 t

he
 q

ua
rt

z 
m

on
zo

ni
te

 O
l' 

a 
si

m
ila

r 
gr

an
ito

id
 r

oc
k 

is
 in

tr
ud

ed
 b

y 
di

ke
s 

of
 a

 d
ar

k 
ro

ck
, w

hi
ch

 w
as

 th
ou

gh
t t

o 
be

 th
e 

ga
bb

ro
 b

ut
 w

hi
ch

 r
ec

ei
ve

d 
on

ly
 a

 
fie

ld
 e

xa
m

in
at

io
n.

 
T

he
 g

ab
br

o 
is 

al
so

 s
ai

d 
to

 o
ut

cr
op

 a
t 

a 
po

in
t 

ab
ou

t a
 t

ho
us

an
d 

fe
et

 ea
st

 o
f 

th
e m

in
e,

 w
he

re
 it

 is
 v

er
y 

m
uc

h 
al

te
re

d.
 

W
at

er
 w

as
 e

nc
ou

nt
er

ed
 a

t 
th

e 
30

0-
fo

ot
 le

ve
l 

in
 t

he
 m

in
e 

an
d 

no
w

 
st

an
ds

 a
bo

ut
 2

50
 f

ee
t 

be
lo

w
 t

he
 s

ur
fa

ce
. 

O
n 

th
e 

40
0-

fo
ot

 le
ve

l 
th

e 
m

in
e 

m
ak

es
 a

bo
ut

 2
00

 g
al

lo
ns

 o
f 

w
at

er
 a

 m
in

ut
e.

 
O

re
 d

ep
os

it
s.

-
T

h
e 

de
po

sit
s 

ar
e 

va
lu

ab
le

 f
or

th
ei

r 
le

ad
 a

nd
 s

ilv
er

 
co

nt
en

t. 
T

he
y 

oc
cu

r o
n 

th
e n

or
th

 o
r'h

an
gi

ng
-w

al
l s

id
e 

of
 th

e 
M

ow
ry

 
fa

ul
t, 

on
 th

e 
co

nt
ac

t b
et

w
ee

n 
th

e 
lim

es
to

ne
 a

nd
 th

e 
qu

ar
tz

 m
on

zo
ni

te
, 

pr
im

ar
ily

 in
 a

 f
ai

rl
y 

co
nt

in
uo

us
 6

 t
o 

8 
fo

ot
 o

re
 b

od
y 

or
 t

ab
ul

ar
 lo

de
 

or
 v

ei
n 

w
hi

ch
 s

tr
ik

es
 N

. 7
5°

 E
. a

nd
 d

ip
s 

78
° 

N
. 

T
hi

s i
s 

pr
ob

ab
ly

 th
e 

bo
dy

 s
ee

n 
by

 J
. R

os
s 

B
ro

w
ne

, w
ho

 v
is

ite
d 

th
e 

m
in

e 
in

 1
86

4 
an

d 
de


sc

ri
be

d 
th

e 
ve

in
 a

s 
ab

ou
t 4

 f
ee

t i
n 

w
id

th
. 

T
he

 cr
op

pi
ng

s, 
co

ns
is

tin
g 

m
ai

nl
y 

of
 o

xi
de

s 
of

 m
an

ga
ne

se
 a

nd
 ir

on
, 

ka
ol

in
, a

nd
 s

om
e 

ar
ge

nt
if

er
ou

s 
ga

le
na

, e
xt

en
de

d 
in

te
lT

up
te

dl
y 

al
on

g 
th

e 
co

nh
Lc

t f
iss

ur
o 

fo
r 

ha
lf

 a
 m

ilo
 o

r 
m

or
o 

an
d 

co
nt

in
uo

us
ly

 a
lo

ng
 

th
e 

60
0-

fo
ot

 s
tr

et
ch

 n
ow

 o
cc

up
ie

d 
by

 t
he

 m
in

e 
op

en
in

gs
, b

ei
ng

 e
sp

e
ci

al
ly

 p
ro

m
in

en
t 

ov
er

 t
he

 o
re

 b
od

ies
. 

F
ro

m
 t

he
 s

ur
fa

ce
 o

r 
ba

se
 o

f 
th

e 
cr

op
pi

ng
s 

th
e 

ve
in

 e
xt

en
ds

 d
ow

nw
ar

d 
to

 th
e 

bo
tt

om
 o

f 
th

e 
m

in
e 

in
 a

 c
on

tin
uo

us
 ta

bu
la

r s
he

et
 a

nd
 w

as
 or

e-
be

ar
in

g 
al

m
os

t t
hr

ou
gh

ou
t, 

th
e 

or
e 

m
in

er
al

s 
be

in
g 

le
ad

 c
ar

bo
na

te
s 

an
d 

ga
le

na
. 

A
t 

th
e 

m
in

e,
 

th
er

ef
or

e, 
th

e 
de

po
si

t 
ha

s 
a 

kn
ow

n 
ho

ri
zo

nt
al

 e
xt

en
t 

of
 6

00
 f

ee
t 

or
 

m
or

e. 
It

 is
 s

ep
ar

at
ed

 f
ro

m
 t

he
 m

on
zo

ni
te

 f
oo

tw
al

l b
y 

a 
2 

to
 6

 f
oo

t 
ta

bu
la

r 
sh

ee
t o

f 
ar

gi
lla

ce
ou

s 
go

ug
e 

(f
ig.

 3
8)

, w
ho

se
 w

id
th

, i
t 

is 
sa

id
, 

va
ri

es
 r

ou
gh

ly
 i

n 
pr

op
or

tio
n 

w
it

h 
th

at
 o

f 
th

e 
ad

jo
in

in
g 

or
e 

bo
dy

. 
W

es
t o

f 
th

e 
m

in
e, 

as
 sh

ow
n 

by
 o

pe
ni

ng
s 

ju
st

 b
ey

on
d 

th
e 

sm
el

te
r, 

th
is

 
or

e b
od

y 
ha

s t
he

 f
or

m
 o

f 
a 

qu
ar

tz
 v

ei
n 

ab
ou

t 8
 f

ee
t w

id
e .

. 
M

os
t 

of
 th

e 
or

e 
bo

di
es

, h
ow

ev
er

, o
cc

ur
 a

pp
ar

en
tly

 a
s 

re
pl

ac
em

en
ts

 
of

 th
e 

ad
jo

in
in

g 
lim

es
to

ne
, p

ri
nc

ip
al

ly
 in

 a
n 

ar
ea

 o
f c

re
sc

en
tic

 o
ut

lin
e 

in
 g

ro
un

d 
pl

an
, w

ith
 i

ts
 o

ut
er

 o
r 

co
nv

ex
 e

dg
e 

ex
te

nd
in

g 
10

0 
fe

et
 o

r 
m

or
e 

ba
ck

 f
ro

m
 t

he
 f

au
lt

 a
nd

 fi
ss

ur
e 

in
to

 t
he

 l
im

es
to

ne
. 

In
 t

hi
s 

ai
'ea

 th
e 

or
e b

od
ie

s o
cc

ur
 m

ai
nl

y 
in

 t
he

 sh
ap

e 
of

 la
rg

e,
 n

ea
rl

y 
ve

rt
ic

al
 

le
ns

es
 ly

in
g 

pa
ra

lle
l 

w
it

h 
th

e 
fa

ul
t 

co
nt

ac
t. 

T
he

 l
ar

ge
st

 b
od

y,
 s

ai
d 

to
 b

e c
ru

de
ly

 cy
lin

dr
ic

al
 in

 c
ro

ss
 s

ec
tio

n,
 is

 a
t t

he
 in

te
rs

ec
tio

n 
of

 t
he

 
tw

o 
fa

ul
ts

, m
ai

nl
y 

ea
st

 o
f 

th
e 

no
rt

h-
so

ut
h 

fa
ul

t. 
A

ss
oc

ia
te

d 
w

ith
 th

e 
or

e 
bo

di
es

 in
 t

he
 u

pp
er

 l
ev

el
s 

ar
e 

po
ck

et
s 

of
 c

er
us

ite
 t

ha
t 

ca
rr

y 
as

 

M
O

W
R

Y
 

M
IN

E
. 

30
3 

m
an

y 
ou

nc
es

 in
 s

ilv
er

 a
s 

un
its

 o
f 

le
ad

. 
B

es
id

es
 t

he
se

 l
en

tic
ul

ar
 o

re
 

bo
di

es
, t

he
re

 a
re

 a
lso

 o
re

 s
ill

s 
or

 b
ed

s 
fr

om
 1

 t
o 

10
 f

ee
t 

in
 t

hi
ck

ne
ss

 
fo

llo
w

in
g 

th
e 

be
dd

in
g 

pl
a.n

es
 i

n 
th

e 
lim

es
to

ne
 f

or
 s

ev
er

al
 h

un
dr

ell
 

fe
et

 f
ro

m
 t

he
 f

au
lt

 o
r 

m
ai

n 
bo

di
es

. 
T

he
 li

m
es

to
ne

 h
er

e 
di

ps
 4

5°
 N

., 
aw

ay
 f

ro
m

 th
e 

fa
ul

t. 
T

he
 d

ep
os

it 
at

 th
e 

N
or

th
 M

ow
ry

 m
in

e 
(p

.3
05

) 
is

 re
ga

rd
ed

 a
s p

ro
ba

bl
y 

on
e 

of
 th

es
e s

ill
s. 

T
he

 o
re

 co
ns

is
ts

 m
ai

nl
y 

of
 th

e 
ar

ge
nt

if
er

ou
s 

or
e 

m
in

er
al

s, 
ce

ru
si

te
, 

co
ar

se
 g

al
en

a,
 a

ng
le

si
te

, 
an

d 
bi

nd
he

im
ite

, 
al

l 
co

nt
ai

ne
d 

in
 a

 m
an


ga

ni
fe

ro
us

 a
nd

 f
er

ru
gi

no
us

 g
an

gu
e 

co
ns

is
tin

g 
pr

in
ci

pa
lly

 o
f 

ps
ilo

m
e

la
ne

 a
nd

 m
as

si
ve

 p
yr

ol
us

ite
 a

nd
 h

em
at

ite
. 

T
he

 m
an

ga
ne

se
 a

nd
 ir

on
 

to
ge

th
er

 a
re

 s
ai

d 
to

 f
or

m
 a

bo
ut

 o
ne

-fi
ft

h 
of

 th
e 

or
e 

bo
dy

 i
n 

vo
lu

m
e. 

T
he

re
 is

 b
ut

 li
tt

le
 i

f 
an

y 
qu

ar
tz

, a
nd

 a
 r

em
ar

ka
bl

e 
fe

at
ur

e 
is 

th
e 

ab


se
nc

e 
of

 z
in

c. 
T

he
 o

re
 is

 m
os

tly
 o

xi
di

ze
d 

do
w

n 
to

 o
r 

be
lo

w
 t

he
 3

00
-

fo
ot

 l
ev

el
, 

an
d 

sc
ar

ce
ly

 a
ny

 s
ul

ph
id

e 
ot

he
r 

th
an

 g
al

en
a,

 n
ot

 e
ve

n 
py

ri
te

, w
as

 f
ou

nd
 a

bo
ve

 t
hi

s 
le

ve
l. 

C
op

pe
r 

an
d 

ir
on

 s
ul

ph
id

es
 fi

rs
t 

be
ga

n 
to

 a
pp

ea
r 

on
 t

he
 4

00
-f

oo
t 

le
ve

l. 
M

uc
h 

of
 t

he
 o

re
 i

s 
a 

fr
ia

bl
e 

ar
gi

lla
ce

ou
s 

m
ix

tu
re

 o
f 

si
lv

er
-b

ea
ri

ng
 c

er
us

ite
 a

nd
 a

ng
le

si
te

, 
w

ith
 

ca
lc

iu
m

 c
ar

bo
na

te
, h

em
at

ite
, p

si
lo

m
el

an
e,

 a
nd

 p
yr

ol
us

ite
, a

nd
 in

 m
an

y 
re

sp
ec

ts
 is

 s
im

ila
r 

to
 t

he
 o

re
 d

ep
os

its
 a

t 
L

ea
dv

ill
e, 

C
ol

o.
, b

ut
 t

he
 le

ad
 

ca
rb

on
at

es
 o

cc
ur

 a
ls

o 
in

 th
e 

in
du

ra
te

d 
si

lic
eo

us
 fo

rm
. 

T
he

 o
re

 is
 sa

id
 

to
 b

ec
om

e 
le

ss
 m

an
ga

ni
fe

ro
us

 a
nd

 m
or

e 
si

lic
eo

us
 w

ith
 i

nc
re

as
in

g 
di

st
an

ce
 f

ro
in

 th
e 

ga
bb

ro
 d

ik
e.

 
T

he
 g

al
en

a 
is

 in
 t

he
 m

ai
n 

co
ar

se
ly

 c
ry

st
al

lin
e. 

It
 o

cc
ur

s 
in

 le
ns

es
 

an
d 

m
as

se
s 

of
 c

on
si

de
ra

bl
e 

siz
e 

em
be

dd
ed

 i
n 

th
e 

m
an

ga
ni

fe
ro

us
 

ga
ng

ue
, �

nd
 w

he
n 

as
so

ci
at

ed
 m

ai
nl

y 
w

ith
 p

yr
ol

us
ite

, li
S 

in
 th

e 
lo

we
r 

w
or

ki
ng

s, 
it 

is
 s

ai
d 

to
 f

or
m

 t
he

 r
ic

he
st

 o
re

, a
ve

ra
gi

ng
 s

ev
er

al
 t

ho
u-

. s
an

d 
ou

nc
es

 in
 s

ilv
er

 t
o 

th
e 

to
n.

 
M

uc
h 

of
 t

he
 o

re
 is

 m
ot

tle
d 

w
hi

te
, 

ye
llo

w
, 

an
d 

gr
ee

ni
sh

, w
it

h 
ce

ru
si

te
 a

nd
 a

ng
le

sit
e, 

bi
nd

he
im

ite
, 

an
d 

m
al

ac
hi

te
, r

es
pe

ct
iv

el
y,

 a
nd

 a
ss

oc
ia

te
d 

w
ith

 it
, b

eg
in

ni
ng

 o
n 

th
e 

30
0-

fo
ot

 le
ve

l, 
is 

al
so

. a
 li

tt
le

 w
ul

fe
ni

te
. 

O
n 

th
e 

40
0-

fo
ot

 le
ve

l v
an

ad
in

ite
 

an
d 

ar
se

no
py

ri
te

 a
pp

ea
r. 

T
he

 b
in

dh
ei

m
ite

, 
w

hi
ch

 
is

 
It

' y
el

lo
w

 
hy

dr
ou

s 
an

tim
on

at
e 

of
 le

ad
, i

s 
ap

pa
re

nt
ly

 a
 se

co
nd

ar
y 

pr
od

uc
t p

ro
b

ab
ly

 d
er

i v
ed

 f
ro

m
 t

he
 a

lte
ra

tio
n 

of
 ja

m
es

on
ite

 o
r 

po
ss

ib
ly

 S
Ol

)1e
 a

ri.t
i

m
on

ia
l s

ilv
er

 m
in

er
al

 n
ot

 y
et

 o
bs

er
ve

d 
in 

th
e 

or
e. 

A
t a

 d
ep

th
 o

f 
ab

ou
t 2

35
 f

ee
t t

he
 li

m
es

to
ne

 g
iv

es
 w

ay
 to

 th
e 

ga
bb

ro
, 

w
hi

ch
, a

s 
sh

ow
n 

in
 fi

gu
re

 3
8, 

be
co

m
es

 t
he

 h
an

gi
ng

 w
al

l 
an

d 
co

nt
in

ue
s 

as
 s

uc
h 

to
 t

he
 b

ot
to

m
 o

f 
th

e 
m

in
e,

 ·-t
he

 q
ua

rt
z 

m
on

zo
ni

te
 b

ei
ng

 t
he

 
fo

ot
w

al
l. 

T
he

 v
ei

n 
or

 o
re

 b
od

y 
in

 g
en

er
al

 n
ar

ro
w

s 
do

w
nw

ar
d 

fr
om

 
th

is 
de

pt
h 

an
d 

se
em

in
gl

y 
de

te
ri

or
at

es
 i

n 
,va

lu
e .

. I
n 

th
e 

lo
w

er
 w

or
k

in
gs

 t
he

 o
re

 is
 to

 s
om

e 
ex

te
nt

 a
ss

oc
ia

te
d 

w
ith

 t
he

 g
ab

br
o,

 b
ut

 it
 d

oe
s 

no
t 

m
ai

nt
ai

n 
th

e 
de

ve
lo

pm
en

t 
w

hi
ch

 i
t 

ha
s 

in
 t

he
 l

im
es

to
ne

 Il
bo

ve
, 

no
r, 

to
 j

ud
ge

 f
ro

m
 t

he
 r

eg
ul

ar
ity

 a
nd

 a
pp

ar
en

t 
sm

oo
th

ne
ss

 o
f 

th
e 

ha
ng

in
g 

w
al

l 
ex

te
nd

in
g 

fr
om

 t
he

 2
50

-f
oo

t 
to

 t
he

 5
00

-f
oo

t 
le

ve
l, 

as
 

sh
ow

n 
in

 fi
g

ure
 3

8,
 d

oe
s 

th
e 

ga
bb

l'O
 f

or
m

 b
y 

an
y 

m
ea

ns
 a

s 
fa

vo
ra

bl
e 

a 
re

po
sit

or
y 

fo
r 

th
e 

de
po

sit
s 

as
 th

e 
lim

es
to

ne
. 



co I "k (),)
 

30
4 

S
A

N
T

A
 

R
JT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
 

M
O

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

T
he

 p
re

se
nc

e 
of

 th
e 

ga
bb

ro
 s

ee
m

s 
to

 h
av

e 
fa

ci
li

ta
te

d 
o�

id
at

io
n 

an
d 

in
cr

ea
se

d 
th

e 
am

ou
nt

 o
f 

ir
on

, 
fo

r 
be

tw
ee

n 
th

e 
20

0-
fo

ot
 a

nd
 3

00
-f

oo
t 

le
ve

ls
 t

he
 o

re
, 

ve
in

 m
at

te
r,

 g
ou

ge
, 

an
d 

ad
jo

in
in

g
 w

al
l 

ro
c k

 a
re

 a
ll 

hi
gh

ly
 o

xi
di

ze
d 

an
d 

st
ai

ne
d 

re
d 

w
it

h 
ir

on
 o

re
. 

T
he

 g
al

en
a 

is
 a

lt
er

ed
 

an
d 

la
rg

el
y 

ch
an

ge
d 

to
 c

er
us

it
e,

 w
hi

ch
 i

s 
m

or
e 

pl
en

ti
fu

ll
y 

p
re

se
nt

 
th

an
 it

 is
 j

us
t ·

ab
ov

e 
th

e 
up

pe
r 

li
m

it
s 

of
 t

he
 g

ab
br

o .
. 

T
he

 m
an

ga
ne

se
 

of
 t

he
 g

an
gu

e,
 h

ow
ev

er
, 

w
hi

ch
 c

on
ti

nu
es

· f
ro

m
 t

he
 s

ur
fa

ce
 t

o 
th

e 
bo

tt
om

 o
f 

th
e 

m
in

e,
 i

s 
re

la
ti

ve
ly

 u
na

ffe
ct

ed
. 

T
he

 4
00

-f
oo

t 
le

ve
l 

in
 

ge
ne

ra
l 

is
 c

ha
ra

ct
er

iz
ed

 b
y 

an
 a

bu
nd

nn
ce

 o
f 

ca
lc

it
e 

an
d 

ka
ol

in
, 

in
 

ad
di

ti
on

 t
o 

th
e.

 u
su

al
 m

an
ga

ne
se

 a
n

d
 i

ro
n 

m
in

er
al

s.
 

T
he

 o
re

 i
n 

ge
ne

ra
l, 

it
 i

s 
sa

id
, 

av
er

ag
es

 a
bo

ut
 $

40
 t

o 
th

e 
to

n,
 b

ut
 

m
uc

h 
of

 it
 is

 v
er

y 
ri

ch
, e

sp
ec

ia
lly

 t
he

 g
al

en
a 

or
es

, w
hi

ch
 c

al
'l'

y 
ab

ou
t 

68
 p

er
 c

en
t 

of
 l

ea
d,

 a
re

 v
ar

ia
bl

y 
ar

ge
nt

if
er

ou
s,

 w
it

h 
10

0 
to

 4
,0

00
 

ou
nc

es
 o

f 
si

lv
er

 t
o 

th
e 

to
n,

 a
nd

 c
on

ta
in

 a
bo

ut
 $

1 
to

 t
he

 t
on

 i
n 

go
ld

 
an

d 
a 

tr
ac

e 
of

 c
op

pe
r.

 
A

t 
ab

ou
t 

th
e 

15
0-

fo
ot

 l
ev

el
 o

cc
ur

 s
ev

er
al

 v
ei

ns
 o

r 
sh

ee
ts

 o
f 

m
an


ga

ne
se

, w
hi

ch
 i

n 
on

e 
pl

ac
e 

un
it

e 
an

d 
fo

rm
 a

 l
ar

ge
 b

od
y 

w
it

h 
a 

co
r

re
sp

on
di

ng
 i

nc
re

as
e 

in
 t

he
 a

m
ou

nt
 o

f 
go

od
 o

re
. 

T
he

 m
ai

n 
or

e 
bo

dy
, 

kn
ow

n 
as

 N
o.

1,
 o

f 
w

hi
ch

 fi
gu

re
 3

8 
is

 a
 c

ro
ss

 
se

ct
io

n,
 i

s 
lo

ca
te

d 
at

 t
he

 n
or

th
ea

st
 c

or
ne

r 
of

 t
he

 i
nt

er
se

ct
io

n 
of

 t
he

 
no

rt
h-

so
ut

h 
an

d 
M

ow
ry

 f
au

lt
s. 

It
 i

s 
ro

ug
hl

y 
pi

pe
-s

ha
pe

d 
or

 e
ll

ip
ti


ca

l 
in

 c
ro

ss
 s

ec
ti

on
 i

n 
th

e 
up

pe
r 

pa
rt

 o
f 

th
e 

m
in

e 
an

d 
se

em
in

gl
y 

te
rm

in
at

es
 j

us
t 

be
lo

w
 t

he
 2

50
-f

oo
t 

le
ve

l 
or

 fl
at

te
ns

 i
nt

o 
a 

ta
bu

la
r 

sh
ee

t b
ut

 4
 o

r 
5 

fe
et

 in
 w

id
th

 i
n 

th
e 

lo
w

er
 p

ar
t 

of
 t

he
 m

in
e.

 
It

 c
on


si

st
s,

 e
sp

ec
ia

ll
y 

in
 t

he
 u

pp
er

 p
ar

t 
of

 t
he

 m
in

e,
 o

f 
al

te
rn

at
in

g 
ve

r
ti

�a
l 

co
ar

se
 b

an
ds

, t
ab

ul
ar

 sh
ee

ts
, o

r 
ve

in
s 

of
 m

an
ga

ni
fe

ro
us

 a
nd

 f
er


ru

gi
no

us
 m

at
er

ia
l. 

M
uc

h
· o

f 
th

e 
ri

ch
es

t.
 o

re
 o

f 
th

e 
m

in
e 

ca
rn

e 
fr

om
 

th
is

 b
od

y 
be

tw
ee

n 
th

e 
su

rf
ac

e 
an

d 
th

e 
30

0-
fo

ot
 l

ev
el

, 
or

 a
bo

ut
 t

he
 

g
ro

un
d-

w
at

er
 l

in
e.

 
It

 c
on

ta
in

ed
 p

ri
nc

ip
al

ly
 a

·rg
en

ti
fe

ro
us

 g
al

en
a,

 
w

hi
ch

 c
ar

ri
ed

 a
bo

ut
 6

8 
pe

r 
ce

nt
 in

 l
ea

d 
an

d 
40

0 
ou

nc
es

 t
o 

th
e 

to
n 

in
 

si
lv

er
,a

nd
 s

om
e 

sa
m

pl
es

 c
on

ta
in

ed
 a

s 
m

uc
h 

as
 6

,0
00

 o
un

ce
s 

of
 s

ilv
er

 
to

 t
he

 t
on

. 
Or

e'bo
dy

 N
o.

2,
 s

ho
w

n 
in

 p
ar

t 
in

 fi
gu

re
 3

6,
 c

on
ne

ct
s 

w
it

h 
or

e 
bo

dy
 

N
o.

1 
ju

st
 a

bo
ve

 t
he

 1
50

-f
oo

t 
le

ve
l 

an
d 

pi
tc

he
s 

al
on

g
 t

he
 d

ip
 o

f 
th

e 
co

nt
ac

t 
at

 a
n 

an
gl

e 
of

 4
0°

 '
V

. 
do

w
n 

to
 a

bo
ut

 t
he

 3
15

-f
oo

t 
le

ve
l, 

w
he

re
 t

he
 o

re
 be

co
m

es
 

ox
id

iz
ed

 
an

d 
le

ac
he

d,
 l

ik
e 

th
e 

or
e 

in
 o

re
 

bo
dy

 N
o.

!.
 

T
he

 o
re

s 
in

 t
hi

s 
bo

dy
 a

re
 m

ai
nl

y 
ce

ru
si

te
 a

nd
 o

th
er

 
ca

rb
on

at
es

 o
f 

le
ad

, 
an

d 
w

he
re

 m
in

ed
 a

ve
ra

ge
d 

ab
ou

t 
40

 p
er

 c
en

t 
in

 
le

ad
 a

nd
 2

5 
to

 3
00

 o
un

ce
s 

to
 t

he
 t

on
 i

n 
si

lv
er

. 
O

re
 b

od
y 

N
o.

 3
 i

s 
op

en
ed

 n
ea

r 
th

e 
su

ri"
ac

e,
 a

s 
sh

ow
n 

in
 f

ig
ur

e 
38

, 
an

d 
is

 a
ls

o 
en

co
un

te
re

d 
in

 t
he

 d
ee

p 
pa

rt
 o

f 
th

e 
m

in
e 

by
 a

 c
ro

ss
cu

t 
ex

te
nd

in
g 

w
es

tw
ar

d 
fr

om
 s

ha
ft

 N
o.

4 
on

 t
he

 4
00

-f
oo

t 
le

ve
l, 

w
he

re
 i

t 
is

 o
n 

th
e 

no
rt

h-
so

ut
h 

fa
ul

t. 
It

 i
s 

si
m

il
ar

 t
o 

or
e 

bo
dy

 
N

o.
 2

 i
n 

co
ns

is
ti

ng
 m

ai
nl

y 
of

 c
ar

bo
na

te
s 

of
 l

ea
d.

 
It

 d
ip

s 
w

es
t 

an
d

 a
t 

th
e 

su
rf

ac
e 

co
nn

ec
ts

 w
it

h 
or

e 
bo

dy
 N

o.
4.

 

N
O

R
T

H
 

M
O

W
R

Y
 

M
IN

E
. 

30
5 

. O
re

 b
od

y 
N

o.
4 

co
nt

ai
ns

 a
ls

o 
le

ad
-s

ilv
er

 s
ili

ca
te

s 
w

he
re

 t
he

 s
ili


ce

ou
s 

or
es

 a
pp

ea
r.

 
S

ou
rc

e 
of

 t
h

e 
or

es
.-

F
ro

m
 t

he
 n

at
ur

e 
an

d 
st

ru
ct

ur
e 

of
 t

he
 o

re
s 

an
d 

or
e 

bo
di

es
 a

nd
 t

he
 g

en
er

al
 a

bs
en

ce
. o

f 
th

e 
m

et
al

lic
 m

in
er

al
s 

in
 t

he
 

su
rr

ou
nd

in
g 

ro
ck

s 
fr

om
 w

hi
ch

 t
he

y 
m

ig
ht

 b
e 

se
gr

eg
at

ed
, 

th
e 

or
es

 
se

em
 m

os
t 

lik
el

y 
to

 h
av

e 
be

en
 d

ep
os

it
ed

 b
y 

as
ce

nd
in

g 
m

et
al

-b
ea

r
in

g
 s

ol
ut

io
ns

 t
ha

t 
ca

m
e 

up
 a

lo
ng

 t
he

 M
ow

ry
 f

au
lt

. 
F

ir
st

 w
as

 d
e

po
si

te
d 

th
E) 

6-
fo

ot
 t

ab
ul

ar
 v

ei
n 

oc
cu

py
in

g 
th

e 
fis

su
re

 n
ex

t 
to

 t
he

 
qu

ar
tz

 m
on

zo
ni

te
 f

oo
tw

al
l, 

se
em

in
gl

y 
as

 a
-t

ru
e 

fi
ss

ur
e 

ve
in

, a
nd

 f
ro

m
 

it
 o

re
 

de
po

si
 ti

on
 

by
 m

et
as

om
at

ic
 

re
pl

ac
em

en
t 

ex
te

nd
ed

 s
ta

ge
 

by
 

st
ag

e 
no

rt
hw

ar
d 

in
to

 t
he

 h
an

gi
ng

-w
al

l 
lim

es
to

ne
,· 

fo
rm

in
g 

su
cc

e:;


si
ve

ly
 t

he
 n

ea
rl

y 
ve

rt
ic

al
 t

ab
ul

ar
 o

re
 s

ho
ot

s 
or

 b
an

ds
 a

it
em

at
in

g
 

w
it

h 
si

m
il

ar
 i

nt
er

ve
ni

ng
 

ba
nd

s 
·o

f 
th

e 
m

an
ga

ne
se

-ir
on

 
ga

ng
ue

. 
W

h
er

e 
th

e 
in

va
di

ng
 s

ol
ut

io
ns

 f
ou

nd
 t

he
 l

im
es

to
ne

 e
as

ie
r 

of
 p

en
e

tr
at

io
n 

an
d 

m
or

e 
so

lu
bl

e,
 a

s 
al

on
g 

th
e 

be
dd

in
g 

pl
an

es
, t

he
y 

fo
llo

w
ed

 
or

 d
es

ce
nd

ed
 t

he
se

 p
la

ne
s,

 w
ho

se
 d

ip
 s

lo
pe

 w
as

 a
dm

ir
ab

ly
 a

da
pt

ed
 

fo
r 

fa
ci

lit
at

in
g

 t
he

 p
ro

ce
ss

, 
an

d 
th

er
e 

fo
rm

ed
 t

he
 o

re
 b

ed
s 

or
 s

ill
s.

 
A

s 
th

e 
ga

bb
ro

 s
ee

m
s 

to
 b

e 
in

tr
us

iv
e 

in
to

 t
he

 q
ua

rt
z 

m
on

zo
ni

te
 a

nd
 

in
to

 t
he

 l
im

es
to

ne
, 

th
e 

so
lu

ti
on

s 
w

hi
ch

 d
ep

os
it

ed
 t

he
 o

re
s 

w
er

e 
pr

ob


ab
ly

 t
ho

se
 t

ha
t 

fo
llo

w
ed

 i
ts

 i
nt

ru
si

on
, 

a 
vi

ew
 w

hi
ch

 s
ee

m
s 

to
 f

ind
 

su
pp

or
t 

in
 t

he
 b

as
ic

 n
at

ur
e 

of
 t

he
 d

ep
os

it
s 

an
d 

th
e 

pa
uc

it
y 

or
 a

b
se

nc
e 

of
 q

ua
rt

z.
 

T
he

 s
ol

ut
io

ns
 w

er
e 

pr
ob

ab
ly

 t
he

rm
al

 a
nd

 d
ep

os
it

ed
 

th
e 

or
es

 a
t 

co
ns

id
er

ab
le

 d
ep

th
, 

ch
ie

fly
 a

s 
su

lp
hi

de
s 

of
 l

ea
d,

 m
an

-
. g

an
es

e,
 a

nd
 i

ro
n.

 
T

he
 o

re
 m

in
er

al
s 

su
bs

eq
ue

nt
ly

 b
ec

am
e 

co
nc

en


tr
at

ed
 a

nd
 o

xi
di

ze
d

 t
o 

th
ei

r 
pr

es
en

t 
st

at
e 

do
w

n 
to

 t
he

 b
ot

to
m

 o
f 

th
e 

m
in

e.
 

A
lt

ho
ug

h,
 s

o 
fa

r 
as

 t
he

 p
re

se
nt

 e
xa

m
in

at
io

n 
in

di
ca

te
s, 

it
 i

s 
po

ss
ib

le
 t

ha
t 

th
e 

or
e 

de
po

si
ts

 m
ay

 b
e 

du
e 

to
 t

he
 q

ua
rt

z 
m

on
zo

ni
te

, 
th

e 
m

ar
ke

d 
di

ff
er

en
ce

 i
n 

th
e 

ch
ar

ac
te

r 
of

 t
he

 d
ep

os
it

s 
an

d 
es

pe
ci

al
ly

 
of

 th
e 

ga
ng

ue
 a

nd
 i

ts
 m

et
am

or
ph

i c
 m

in
er

al
s 

fr
om

 t
ho

se
 o

f 
th

e 
W

as
h

in
gt

on
-D

uq
ue

sn
e 

ca
m

p,
 w

hi
ch

 O
W

E) 
th

ei
r 

or
ig

in
 t

o 
th

e 
in

tr
us

io
n 

of
 t

he
 

sam
e 

or
 a 

si
m

il
ar

 q
ua

rt
z 

m
on

zo
ni

te
 i

n 
a 

si
m

il
ar 

li
m

es
to

ne
, 

st
ro

ng
ly

 
su

gg
es

ts
 t

ha
t 

th
e 

de
po

si
ts

 a
t · 

th
e 

M
ow

ry
 m

in
e 

ow
e 

th
ei

r 
or

ig
in

 t
o 

th
e 

ga
bb

ro
. 

F
u

tu
re

 o
f 

th
e 

m
in

e.
-

T
he

 p
re

se
nt

 c
om

pa
ny

.is
 h

op
ef

ul
 o

f 
fin

di
ng

 
go

od
 o

re
 b

od
ie

s 
in

 t
he

 q
ua

rt
z 

m
on

zo
ni

te
 b

y 
de

ep
 s

in
ki

ng
 a

nd
 b

y 
ex


te

nd
in

g 
th

e 
w

or
ki

ng
s 

so
ut

hw
ar

d,
 e

sp
ec

ia
lly

 o
n 

th
e 

no
rt

h-
so

ut
h 

fa
ul

t,
 

al
th

ou
gh

, s
o 

fa
r 

as
 l

ea
rn

ed
, n

o 
or

e 
ha

s 
ye

t 
be

en
 f

ou
nd

 i
n 

th
e 

qu
ar

tz
 

m
on

zo
ni

te
 i

n 
th

is
 d

is
tr

ic
t.

 
T

he
 a

bu
nd

an
ce

 a
nd

 p
ur

it
y 

of
 t

he
 p

yr
o

lu
si

te
 i

n 
th

e 
ga

ng
ue

 s
ug

ge
st

 t
ha

t 
th

is
 m

in
er

al
 m

ay
 p

ro
ve

 a
 u

se
fu

l 
by

-p
ro

du
ct

. 
N

O
R

T
H

 H
O

W
R

Y
 J

UNE
. 

T
he

 N
or

th
 o

r 
O

ld
 M

ow
ry

 m
in

e,
 w

hi
ch

 i
s 

a 
pa

rt
 o

f 
th

e 
M

ow
ry

 
pr

op
er

ty
 j

us
t 

de
sc

ri
be

d,
 i

s 
ab

ou
t 

a 
th

ir
d 

of
a· 

m
ile

_l
}o

rt
he

as
t 

of
 t

he
 

M
ow

ry
 m

in
e,

 i
n 

th
e 

ea
st

 b
as

e 
of

 M
ow

ry
 H

il
l, 

on
 o

pe
n,

 g
en

tl
y 

sl
op

-
4

7
2

5
3

°-
B

u
ll

. 
5

8
2

-
1

5
-

--
2

0
 



CXl
 

I �
 

\()
 

30
6 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
 

M
O

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

in
g 

gr
ou

nd
 a

t 
an

 e
le

va
ti

on
 o

f 
ab

ou
t 

5,
50

0 
fe

et
. 

It
 h

as
 p

ro
du

ce
d 

so
m

e 
or

e,
 w

hi
ch

 w
as

 m
os

tl
y 

le
ad

 c
ar

bo
na

te
s,

 a
ss

oc
ia

te
d 

w
it

h 
hi

gh
ly

 
de

co
m

po
se

d 
ox

id
e 

of
 m

an
ga

ne
se

 a
nd

 i
ro

n.
 

It
s 

de
ep

es
t 

op
en

in
g 

is
 a

 
12

0-
fo

ot
 s

ha
ft

. 
T

he
 c

ou
nt

ry
 r

oc
k 

is
 t

he
 P

en
ns

yl
va

ni
an

 l
im

es
to

ne
, 

w
hi

ch
 h

er
e 

is
 h

ea
vy

 b
ed

de
d 

an
d 

di
ps

 n
or

th
ea

st
w

ar
d 

an
d 

in
 w

hi
ch

 
th

e 
de

po
si

ts
 o

cc
ur

 i
n 

on
e 

or
 m

or
e 

of
 t

he
 n

or
th

w
ar

d-
di

pp
in

g 
si

lls
 o

r 
re

pl
ac

em
en

t 
or

e 
be

ds
 t

ha
t 

ha
ve

 b
ee

n 
de

sc
ri

be
d 

an
d 

in
 jo

in
t 

pl
an

es
 i

n
. 

th
e 

ad
jo

in
in

g 
li

m
es

to
ne

. 
T

he
 s

ill
s,

 w
hi

ch
 n

ow
 o

ut
cr

op
 a

t 
th

e 
su

r
fa

ce
, 

w
er

e 
pr

ob
ab

ly
 a

t 
on

e 
ti

m
e 

co
nn

ec
te

d 
w

ith
 t

he
 M

ow
ry

 v
ei

n 
at

 
so

m
e 

di
st

an
ce

 a
bo

ve
 t

he
 p

re
se

nt
 s

ur
fa

ce
, b

ut
 t

he
 c

on
ne

ct
io

n 
ha

s 
si

nc
e 

be
en

 r
em

ov
ed

 b
y 

er
os

io
n.

 K
O

R
N

I
N

G
 G

L
O

R
Y

 K
I

N
E

. 

T
he

 M
or

ni
ng

 G
lo

ry
 m

in
e 

is
 It

 m
ile

s 
w

es
t 

of
 t

he
 M

ow
ry

 m
in

e 
an

d 
on

e-
th

ir
d 

of
 a

 m
ile

 s
ou

th
w

es
t 

of
 t

he
 s

ta
ge

 r
oa

d,
 o

n 
th

e 
no

rt
h 

si
de

 
of

 a
 s

ha
llo

w
 g

ul
ch

 t
ha

t 
dr

ai
ns

 n
or

th
w

ar
d 

in
to

 A
lu

m
 G

ul
ch

, 
at

 a
n 

el
ev

at
io

n 
of

 a
bo

ut
 5

,6
00

 f
ee

t. 
It

 i
s 

ea
sy

 o
f 

ac
ce

ss
 b

y 
a 

w
ag

on
 r

oa
d 

as
ce

nd
in

g 
th

e 
g

ulc
h.

 
T

he
 d

ep
os

it
 w

as
 d

is
co

ve
re

d 
la

te
 in

 t
he

 e
ig

ht
ie

s 
by

 D
av

id
 N

ea
l, 

w
ho

, 
w

it
h 

A
. 

S
. 

H
en

de
rs

on
, 

soo
n 

to
ok

 o
ut

 c
on

si
d

er
ab

le
 s

ilv
er

 o
re

, w
hi

ch
 h

e 
ro

as
te

d 
at

 M
ow

ry
 o

r 
le

ac
hed

. 
O

n 
re

ac
h

in
g 

th
e 

su
lp

hi
de

 z
on

e,
 w

hi
ch

 t
he

n 
se

em
ed

 t
o 

co
nt

ai
n 

m
os

tl
y 

py
ri

te
, 

he
 a

ba
nd

on
ed

 t
he

 m
in

e.
 

A
bo

ut
 1

89
5 

or
 1

89
6 

th
e 

m
in

e 
w

as
 r

el
oc

at
ed

 b
y 

R
ic

ha
rd

 F
ar

re
ll 

an
d 

w
if

e,
 f

ro
m

 w
ho

m
 i

t 
w

as
 a

cq
ui

re
d 

in
 1

90
8 

by
 t

he
 p

re
se

nt
 o

w
ne

r,
 

C
. 

B
. 

W
ils

on
, 

of
 H

el
ve

ti
a.

 
.A

t 
th

e 
ti

m
e 

of
 v

is
it

 M
r.

 W
ils

on
 w

as
 

si
nk

in
g 

on
 t

h e
 p

ro
pe

rt
y,

 w
hi

ch
 t

he
n 

ha
d 

ab
ou

t 
2,

00
0 

to
ns

 o
f 

lo
w


gr

ad
e 

or
e 

bl
oc

ke
d 

ou
t 

or
 i

n 
si

gh
t. 

S
in

ce
 t

he
n 

th
e 

m
in

e 
ha

s 
be

en
 

an
 a

lm
os

t 
st

ea
dy

 p
ro

du
ce

r 
on

 a
 m

od
er

at
e 

sc
al

e 
an

d 
ha

s 
sh

ip
pe

d 
du

ri
ng

 a
 c

on
si

de
ra

bl
e 

pa
rt

 o
f 

th
is

 p
er

io
d 

tw
o 

ca
rl

oa
ds

 o
f 

or
e 

a 
w

ee
k.

 
T

he
 p

ro
du

ct
io

n 
in

 1
90

7 
is

 g
iv

en
 a

s 
$1

3,
37

1 
fr

om
 c

op
pe

r 
su

lp
hi

de
 o

re
 

w
hi

ch
 y

ie
ld

ed
 5

4,
48

6 
po

un
ds

 o
f 

co
pp

er
 a

nd
 3

,7
88

 o
un

ce
s 

of
 s

ilv
er

.l 
R

ec
en

tl
y 

th
e 

m
in

e 
is

 r
ep

or
te

d 
to

 h
av

e 
50

,0
00

 t
on

s 
of

 g
oo

d 
co

pp
er


si

lv
er

 o
re

 b
lo

ck
ed

 o
ut

, 
w

hi
ch

 i
s 

sa
id

 t
o 

av
er

ag
e 

ab
ou

t 
75

 p
er

 c
en

t 
in

 i
ro

n 
an

d 
su

lp
hu

r 
co

m
bi

ne
d,

 a
nd

 a
bo

ut
 3

.5
 p

er
 c

en
t 

ea
ch

 i
n 

co
pp

er
 

an
d 

si
lv

er
. 

T
he

 m
in

e 
is

 o
pe

ne
d 

m
ai

nl
y 

by
 a

 2
00

-f
oo

t 
sh

af
t, 

in
cl

in
ed

 4
5°

, 
an

d 
co

nt
ai

ns
 t

hr
ee

 l
ev

el
s,

 5
0,

 1
00

, 
an

d 
15

0 
fe

et
 b

el
ow

 t
he

 s
ur

fa
ce

, 
on

 
w

hi
ch

 i
t 

is
 d

ev
el

op
ed

 b
y 

sh
af

ts
 a

nd
 s

to
pe

s 
fo

r 
a 

ho
ri

zo
nt

al
 d

is
ta

nc
e 

of
 a

bo
ut

 2
00

 f
ee

t .
. 

T
he

 c
ou

nt
ry

 r
oc

k 
is

 t
he

 P
al

eo
zo

ic
 l

im
es

to
ne

, w
hi

ch
 d

ip
s 

40
° 

W
N

W
. 

It
 is

 i
n 

pa
rt

 s
ili

ca
te

d,
 c

he
rt

y 
or

 f
lin

ty
, 

an
d 

lo
ca

lly
 p

yr
it

ic
 a

nd
 s

ee
m


in

gl
y 

co
nt

ai
ns

 s
om

e 
in

te
rb

ed
de

d 
st

ra
ta

 o
f 

qu
ar

tz
it

e.
 

It
 i

s 
ov

er
la

in
 

in
 t

he
 s

ur
ro

un
di

ng
 h

il
ls

 b
y 

th
e 

M
es

oz
oi

c 
se

di
m

en
ta

ry
 r

oc
ks

. 
O

xi
-

1 p
. S

. 
G

eo
l. 

Su
rv

ey
 M

In
er

al
 R

es
ou

rc
es

. 
1

9
0

7
, 

p
t

. 
I

, 
p

. 
1

7
S

, 
1

9
0

8
. 

.\1 J I 

E
N

D
L

E
S

S
 C

H
A

IN
 

l\'I
IN

E
. 

30
7 

da
ti

on
 e

xt
en

ds
· t

o 
a 

de
pt

h 
of

 a
bo

ut
 4

0 
fe

et
. 

T
he

 m
in

e 
m

ak
es

 a
bo

ut
 

2,
00

0 
ga

llo
ns

 o
f 

w
at

er
 i

n 
24

 h
ou

rs
. 

T
Il

e 
de

po
si

ts
 O

CC
tH

· p
ri

nc
ip

al
ly

 in
 a

 s
o-

ca
lle

d 
ve

in
 o

r 
or

e 
be

d,
 w

hi
ch

 
di

ps
 4

0°
 v

V
N

W
., 

co
nf

or
m

ab
ly

 w
it

h 
th

e 
in

cl
os

in
g 

ro
ck

s. 
T

he
 f

oo
t

w
al

l 
is

 g
re

en
is

h-
gr

ay
 s

ili
ca

te
d 

an
d 

in
 p

ar
t 

ep
id

ot
iz

ed
 l

im
es

to
ne

 o
r 

qu
ar

tz
it

e 
w

ith
 v

er
y 

fin
el

y 
di

ss
em

in
at

ed
 p

yr
it

e.
 

T
he

 o
re

 b
ed

 is
 f

ro
m

 
4 

to
 1

0 
fe

et
 i

n 
w

id
th

 a
nd

 s
ee

m
s 

to
 r

ep
re

se
nt

 a
 m

in
er

al
iz

ed
 s

he
et

 o
r 

si
ll 

of
 i

nt
ru

si
ve

 r
hy

ol
ite

 o
r 

"
po

rp
hy

ry
,"

 w
hi

ch
 f

or
 t

he
 m

os
t 

pa
rt

 
ha

s 
be

en
 c

om
pl

et
el

y 
re

pl
ac

ed
. 

It.
 c

on
ta

in
s 

m
ai

nl
y 

py
ri

te
 a

nd
 c

ha
l

co
py

ri
te

, 
w

it
h 

a 
lit

tl
e 

ch
al

co
ci

te
 a

nd
 

in
 p

la
ce

s 
sp

ha
le

ri
te

. 
So

m
e 

he
m

at
it

e 
an

d 
sp

ec
ul

a r
ite

 
ar

e 
pr

es
en

t 
ne

ar
 

th
e 

su
rf

ac
e,

 w
he

re
 

th
e 

de
po

si
t 

is
 c

ru
de

ly
 b

an
ue

d.
 

T
he

 g
an

gu
e 

m
in

er
al

s 
be

si
de

s 
th

e 
al

te
re

d 
ro

ck
s 

ar
e 

qu
ar

tz
 a

nd
 c

al
ci

te
 in

 m
od

er
at

e 
am

ou
nt

, w
ith

 a
 l

it
tl

e 
ba

ri
te

. 
T

he
 o

re
 i

n 
ge

ne
ra

l 
is

 o
xi

di
ze

d 
an

d 
pr

in
ci

pa
lly

 f
re

e-
m

ill
in

g 
do

w
n 

to
 th

e 
50

-f
oo

t 
le

ve
l, 

bu
t 

in
 t

he
 n

or
th

 e
nd

 ·o
f 

th
e 

m
in

e,
 w

hi
ch

 c
on

ta
in

s 
co

ns
id

er
ab

le
 

zi
nc

, 
ox

id
at

io
n 

ex
te

nd
s 

m
uc

h 
de

ep
er

. 
T

he
 

or
e 

is
 

ch
ie

fly
 o

f 
lo

w
 g

m
de

, 
bu

t 
a 

co
ns

id
em

bl
e 

pa
rt

 o
f 

it
 i

s 
sa

id
 t

o 
yi

el
d 

ab
ou

t 
17

 p
er

 c
en

t 
in

 c
op

pe
r 

an
d 

15
 o

un
ce

s 
to

 t
he

 t
on

 in
 s

ilv
er

. 
So

m
e 

of
 it

 c
al

Ti
es

 p
ri

nc
ip

al
ly

 z
in

c,
 b

ut
 th

e 
sp

ha
le

ri
te

 se
em

s 
to

 b
e 

re
st

ri
ct

ed
 

to
 t

he
 u

pp
er

 l
ev

el
s,

 w
he

re
 i

n 
pl

ac
es

 i
t 

'co
ns

tit
ut

es
 a

 r
el

at
iv

el
y 

pu
re

 
or

e 
co

nt
ai

ni
ng

, 
it

 i
s 

sa
id

, 
60

 p
el

' c
en

t 
or

 m
or

e 
in

 z
in

c.
 

If
 s

m
el

ti
ng

 
fa

ci
lit

ie
s 

w
er

e 
in

st
al

le
d 

in
 t

he
 d

is
tr

ic
t 

or
 f

re
ig

ht
 r

at
es

 w
er

e 
sl

ig
ht

ly
 

lo
w

er
 t

hi
s 

or
e 

w
ou

ld
 b

e 
of

 c
om

m
er

ci
al

 v
al

ue
 f

or
 it

s 
zi

nc
 c

on
te

nt
. 

T
he

 o
re

 o
f 

th
is

 m
in

e 
is

 in
 d

em
an

d 
by

 t
he

 s
m

el
te

rs
 in

 S
on

or
a,

 a
cr

os
s 

th
e 

M
ex

ic
an

 b
on

nd
ar

y,
 f

or
 i

ts
 s

ul
ph

id
e 

co
nt

en
t, 

w
hi

ch
 i

s 
us

ef
ul

 i
n 

sm
el

ti
ng

 th
ei

r 
m

or
e 

ba
si

c 
or

es
. 

D
ur

in
g 

19
12

 th
e 

or
e w

aS
 b

ei
ng

 m
os

tl
y 

sh
ip

pe
d 

to
 t

he
 P

io
ne

er
 s

m
el

te
r,

 a
t 

S
ah

ua
ri

ta
, t

he
 o

w
ne

rs
 o

f 
w

hi
ch

 a
re

 
sa

id
 t

o 
ha

ve
 r

ec
en

tl
y 

ta
ke

n 
a 

bo
nd

 o
n 

th
e 

pr
op

er
ty

. 
B

es
id

es
 ·t

he
 o

re
 b

ed
 a

bo
ve

 d
es

cr
ib

ed
, w

hi
ch

 h
as

 b
ee

n 
th

e 
so

ur
ce

 o
f 

th
e 

or
e 

pr
od

uc
ed

, t
he

re
 is

 a
ls

o 
ne

ar
 t

he
 b

ot
to

m
 o

f 
th

e 
sh

af
t 

a 
yo

un
ge

r 
un

de
ve

lo
pe

d 
4-

fo
ot

 v
ei

n 
w

hi
ch

 d
ip

s 
45

° 
S.

 a
nd

 c
ut

s 
th

e 
or

e 
be

d 
di

ag


on
·al

ly
. 

T
hi

s 
ve

in
 c

on
ta

in
s 

or
e 

si
m

ila
r 

to
 t

ha
t 

of
 t

he
 o

re
 b

ed
 e

xc
ep

t
· 

th
at

 it
 a

ve
ra

ge
s 

a 
lit

tl
e 

hi
gh

er
 in

 c
op

pe
r 

an
d 

ca
rr

ie
s 

bu
t 

li
tt

le
 z

in
c.

 
T

he
 o

re
 w

as
 p

ro
ba

bl
y 

fo
rm

ed
 b

y 
hy

dr
ot

he
rm

al
 s

ol
ut

io
ns

 t
ha

t 
ac


co

m
pa

ni
ed

 o
r 

fo
llo

w
ed

 t
he

 i
nt

ru
si

on
 o

f 
th

e 
rh

yo
lit

e,
 w

hi
ch

 o
cc

ur
s 

ne
ar

 b
y 

in
 d

ik
es

 a
nd

 m
as

se
s. 

E
ND

L
E

S
S

 C
RAlN

 K
INE

. 

. 
T

he
 E

nd
le

ss
 C

ha
in

 m
in

e ,
· c

on
si

st
in

g 
of

 a
 g

t·o
up

 o
f 

ch
im

s 
an

d 
op

en
in

gs
, 

is
 o

ne
-t

hi
rd

 o
f 

a 
m

ile
 n

or
th

 o
f 

th
e 

M
orn

in
g 

G
lo

ry
 m

in
e,

 
in

 t
he

 s
id

e 
of

 a
 s

im
ila

r 
op

en
 g

ul
ch

 a
bo

ut
 a

 q
ua

rt
er

 o
f 

a 
m

ile
 w

es
t 

of
 t

he
 s

tu
ge

 r
oa

d,
 a

t 
an

 e
le

va
ti

on
 o

f 
5,

40
0 

fe
et

. 
It

 is
 o

w
ne

d 
by

 t
he

 
E

nd
le

ss
 C

ha
in

 M
in

in
g 

C
o.

 o
f 

O
kl

ah
om

a 
an

d 
ha

s 
sh

ip
pe

d 
so

m
e 

or
e. 

T
he

 d
ep

os
it

s 
oC

Cu
r 

m
ai

nl
y 

i�
 w

ha
t 

se
em

s 
to

 b
e 

a 
21

-f
oo

t 
or

e 
be

d 
in

 
P

al
eo

zo
ic

 s
la

ty
, 

de
ns

e 
li

gh
t-

gr
ay

 b
re

cc
ia

te
d 

py
ri

ti
c 

qu
ar

tz
it

e,
 d

ip
-



Q) I � 

30
8 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
 

M
O

TT
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

pi
ng

 7
0°

 S
E

. 
T

he
y 

ar
e 

op
en

ed
 b

y 
an

 i
nc

li
ne

d 
sh

af
t 

an
d 

dr
if

ts
 a

nd
 

a 
li

tt
le

 f
ur

th
er

 d
ow

ns
tr

ea
m

 b
y 

a 
tu

nn
el

, c
al

le
d 

th
e 

C
un

ni
ng

ha
m

 t
un


ne

l. 
T

he
 o

re
 c

on
ta

in
s 

ch
al

co
py

ri
te

, 
py

ri
te

, 
so

m
e 

te
tr

ah
ed

ri
te

, 
an

d 
a 

li
tt

le
 c

ha
lc

oc
it

e.
 

S
om

e 
of

 it
 i

s 
ba

nd
ed

. 

A
U

G
U

S
T

A
 K

IN
E

. 

T
he

 A
ug

us
ta

 m
in

e 
IS

 Ii
 m

ile
s 

no
rt

hw
es

t 
of

 M
ow

ry
, a

bo
ut

 7
50

 f
ee

t 
w

es
t 

of
 t

he
 s

ta
ge

 r
oa

d.
 

T
he

 d
ep

os
it

 w
as

 
di

sc
ov

er
ed

 i
n 

18
78

 a
nd

 
re

loc
at

ed
 il

l 1
90

5.
 

It
 i

s 
op

en
ed

 b
y 

a 
U

O-
fo

ot
 s

ha
ft

 a
nd

 c
on

ta
in

s 
so

m
e 

dr
if

ts
. 

O
re

 s
ho

w
s 

in
 s

om
e 

of
 t

he
 w

or
ki

ng
s.

 
T

he
 d

ep
os

it
 i

s 
a 

so
rt

 o
f 

co
m

po
un

d 
ve

in
 o

r 
gr

ou
p 

of
 p

ar
al

le
l 

st
ri

ng
er

s. 
So

m
e 

ch
lo

ri
d

in
g

 h
as

 b
ee

n 
do

ne
 h

er
e.

 
T

he
 k

no
w

n 
pr

od
uc

ti
on

 i
s 

ab
ou

t 
10

0 
to

ns
 

of
 o

re
 s

ai
d 

to
 a

ve
ra

ge
 a

bo
ut

 5
7 

pe
r 

ce
nt

 i
n 

le
ad

, 
10

 p
er

 c
en

t 
in

 z
in

c,
 

an
d 

40
 o

un
ce

s 
in

 s
il

ve
r 

an
d 

$3
.5

0 
in

 g
ol

d 
to

 t
he

 t
on

. 

O
'K

A
R

A
 K

IN
E

. 

T
he

 O
'M

ar
a 

or
 O

ld
 S

ol
di

er
 m

in
e 

is
 l

oc
at

ed
 i

n 
th

e 
no

rt
h-

ce
nt

ra
l 

pa
rt

 o
f 

th
e 

di
st

ri
ct

, a
bo

ut
 3

! 
m

ile
s 

w
es

t 
of

 M
ow

ry
, o

n 
th

e 
w

es
t 

sl
op

e 
of

 t
he

 P
at

ag
on

ia
 M

ou
nt

ai
ns

, 
in

 t
he

 n
or

th
w

es
t 

si
de

 o
f 

th
e 

he
ad

 o
f 

C
an

ad
a 

de
 I

ll. 
P

al
om

a,
 a

t 
an

 e
le

va
ti

on
 o

f 
5,

50
0 

fe
et

. 
It

 i
s 

co
nn

ec
te

d 
by

 a
 g

oo
d 

tr
ai

l 
w

it
h 

th
e 

st
ag

e 
ro

ad
 2

! 
m

il
es

 d
is

ta
nt

 o
n 

th
e 

ea
st

. 
T

he
 c

am
p 

is
 a

bo
ut

 h
al

f 
Ii 

m
il

e 
so

ut
he

as
t 

of
 t

he
 m

in
e 

an
d

 4
50

 f
ee

t 
lo

w
er

 i
n

 th
e 

bo
tt

om
 o

f 
th

e 
ca

ny
on

. 
T

he
 m

in
e 

w
as

 fi
rs

t 
w

or
ke

d 
in

 1
88

8.
 

It
 i

s 
no

w
 o

w
ne

d 
an

d 
is

 b
ei

ng
 

w
or

ke
d 

in
 a

 s
m

al
l 

w
ay

 b
y 

th
e 

C
hi

ca
go

 &
 P

at
ag

on
ia

 C
op

pe
r 

& 
G

ol
d 

M
in

in
g

 C
o.

, 
w

it
h 

he
ad

qu
ar

te
rs

 a
t 

C
hi

ca
g

o 
an

d 
N

og
al

es
. 

T
he

 p
ro

p
er

ty
 c

om
pr

is
es

 a
 g

ro
up

 o
f 

19
 c

la
im

s 
co

ve
ri

ng
 t

he
 n

or
th

 h
ea

d 
of

 
C

an
ad

a 
de

 l
a 

P
al

om
a.

 
It

 w
as

 id
le

 i
n 

19
09

. 
T

he
 m

in
e 

co
nt

ai
ns

 a
bo

ut
 2

,0
00

 f
ee

t 
of

· d
ev

el
op

m
en

t 
w

or
k 

an
d 

is
 

op
en

ed
 t

o 
a 

de
pt

h 
of

 1
88

 f
ee

t 
by

 t
w

o 
sh

af
ts

, 2
00

 f
ee

t 
of

 d
ri

ft
s 

on
 t

he
 

80
 a

nd
 t

80
 f

oo
t 

le
ve

ls
, 

a 
18

7-
fo

ot
 c

ro
ss

cu
t 

on
 t

he
 1

80
-f

oo
t 

le
ve

l, 
an

d 
se

ve
ra

l 
w

in
ze

s,
 a

s 
sh

ow
n 

in
 fi

g
ur

e 
39

. 
T

he
 m

ai
n 

sh
af

t 
is

 2
50

 f
ee

t 
so

ut
h 

of
 t

he
 v

ei
n 

on
 i

ts
 h

an
g

in
g

-w
al

l 
si

de
. 

T
he

 s
ec

on
d 

§h
af

t,
 1

40
 

fe
et

 d
ee

p,
 i

s 
su

nk
 o

rr 
an

 i
nc

li
ne

 7
0°

 S
E

., 
fo

ll
ow

in
g

 t
he

 v
ei

n.
 

T
he

 d
ep

os
it

s 
oc

cu
r 

in
.a

 5
-f

oo
t 

ve
in

 n
ea

r 
th

e 
m

id
dl

e 
of

 a
 l

en
ti

l 
of

 
.q

ua
rt

z 
m

on
zo

ni
te

 1
 m

il
e 

w
id

e,
 i

nt
ru

de
d 

in
to

 t
he

 m
uc

h 
la

rg
er

 b
od

y 
of

 t
he

 o
ld

er
 q

ua,
rt

z 
m

on
zo

ni
te

 t
ha

t 
oc

<)u
pi

es
 t

he
 b

a�
in

-l
ik

e 
he

ad
 o

f 
th

e 
va

ll
ey

 o
n 

th
e'

 e
as

t 
an

d 
th

e 
m

ou
nt

ai
ns

 t
o 

th
e 

no
rt

hw
es

t.
 

F
ib

ro
us

 
bl

ac
k 

to
ur

m
al

in
e 

in
te

rg
ro

w
n 

w
it

h 
qu

ar
tz

 i
s 

de
ve

lo
pe

d 
al

on
g

 t
he

 c
on


ta

ct
 o

f 
th

e 
tw

o 
ro

ck
s,

 m
ai

nl
y 

in
 t

he
 o

ld
er

. 
T

he
 i

nt
ru

si
ve

 i
s 

a 
fin

e
g

ra
in

ed
 g

ra
ni

to
id

 r
oc

k 
co

m
po

se
d 

of
 o

rt
ho

cl
as

e 
an

d 
an

de
si

ne
-I

ab
l'l

l
do

ri
te

 in
 a

bo
ut

 ·e
qu

al
 a

m
ou

nt
s,

 w
it

h 
qu

ar
tz

, b
io

ti
te

, h
or

nb
le

nd
e,

 a
 li

tt
le

 
m

ag
ne

ti
te

, 
an

d 
se

co
nd

ar
y 

ch
lo

ri
te

, 
he

m
at

it
e,

 
an

d 
ep

id
ot

e.
 

'V
at

er
 

is
 e

nc
ou

nt
er

ed
 a

t 
ab

ou
t 

th
e 

10
0-

foo
t 

le
ve

l. 
O

n 
th

e 
80

-f
oo

t 
le

ve
l 

th
e 

ij r { i 1 

M
A

Y
 

:P
R

O
S

P
E

C
t

. 
30

9 
v

ei
n 

is
 

off
se

t 
by

 a
 s

ee
m

in
gl

y 
al

m
os

t 
fl

at
-l

yi
ng

 f
au

lt
 a

bo
ve

 w
h

ic
h

 t
he

 
ro

ck
s 

ha
ve

 b
ee

n 
m

ov
ed

 1
2 

fe
et

 o
r 

m
or

e 
to

 t
he

 n
or

th
w

es
t,

 t
he

 f
au

lt
 

be
in

g
 n

or
m

al
. 

T
he

 v
ei

n 
co

nt
ai

ns
 p

ri
nc

ip
al

ly
 q

ua
rt

z 
ba

nd
ed

 w
it

h 
py

ri
te

, 
ch

al


co
py

ri
te

, 
an

d 
bo

rn
it

e,
 a

nd
 t

he
se

 s
ul

ph
id

es
 a

ls
o 

im
pr

eg
na

te
 t

he
 w

al
l 

ro
ck

. 
T

he
 o

re
 i

s 
sa

i d
 t

o 
av

er
ag

e 
$1

0 
to

 $
20

 t
o 

th
e 

to
n 

ill
 g

ol
d,

 s
ilv

er
, 

. an
d 

co
pp

er
. 

A
bo

ut
 8

0 
to

ns
 o

f 
th

e 
or

e 
lie

s 
on

 t
he

 d
um

ps
. 

S
om

e 
of

 i
t 

sh
ow

s 
ex

ce
ll

en
t 

in
te

rg
ro

w
th

s 
of

 p
yr

it
e 

an
d 

qu
ar

tz
. 

T
he

 c
ro

p
p

in
gs

 a
re

 m
os

tl
y 

no
t 

pr
om

in
en

t. 
T

he
 l

at
es

t 
w

or
k 

is
 a

n 
80

-f
oo

t 
sh

af
t 

su
nk

 i
n 

th
e 

gu
lc

h 
to

 t
he

 e
as

t 
of

 a
nd

 3
00

 f
ee

t 
lo

w
er

 t
ha

n 
th

e 
m

in
e.

 
It

 
is

 s
ai

d 
to

 e
xp

os
e 

a 
5-

fo
ot

 v
ei

n,
 w

hi
ch

 l
ie

s 
ab

ou
t 

pa
ra

ll
el

 w
it

h 
th

e 
m

ai
n 

ve
in

 i
n 

th
e 

m
in

e 
an

d 
co

nt
ai

ns
 s

im
il

ar
 p

yr
it

e-
ch

al
co

py
ri

te
 o

re
, 

N
£

; 

, 
.

..
.. :�:;:

:��:.�;�:�j :::��
�: 

.
.

. 

Qu
ar

tz 
mo

nz
on

ite
 

.� 
" 

in
te

rs
ec

tio
n 

or
cr

o",
s 

cu
t a

nd
 d

riFts
 

� 
��

][::
::::

::�
�::

::::
::::

::::
::�

 � 
'::. 

� 
Bulk

head
..

..),":',). 
--� 

-
/8

7 
-

-
-

-
-

-
""

"
.� 

Wa
ter

 Ze
ve

l ..
 � 

� 
: : �

 
�\

 \�
. 

: !'"
 

'6'
 '\

 
� � 

� 
� 

I 
I 

� 
� 

: : 
� 

-:.;. 
• 

f 
� 

I 
I 

I 
I 

I 
I 

_
 

0 
�

 
=

�.
 

I 
, 

, 
I 

I 
I 

I 
I 

I 
LJ

 
F

IO
U

R
1Q

 3
9

.-C
ro

ss
 s

e
ct

io
n

 o
t 

O
'l:[

a
r

a
 m

in
e

 a
n

d
 v

ein
; 

w
hi

ch
 a

ss
ay

s 
10

 p
er

 c
en

t 
in

 c
op

pe
r 

an
d 

21
 o

un
ce

s 
in 

si
lv

er
 a

nd
 $

2 
in

 
go

ld
 t

o 
th

e t
on

. 
T

h
e 

de
po

si
ts

 w
er

e 
pr

ob
ab

ly
 f

or
m

ed
 b

y
 h

yd
ro

th
er

m
al

 
so

lu
ti

on
s 

th
at

 c
ir

cu
la

te
d 

so
on

 a
ft

er
 t

he
 i

nt
ru

si
on

 o
f 

th
e 

qu
ar

tz
 m

on


zo
ni

te
, o

r 
th

ey
 m

ay
 Q

e 
du

e 
to

 t
he

 l
at

er
 g

ra
ni

te
 p

or
ph

yr
y,

 l
ar

ge
 a

re
as

 
of

 w
hi

ch
, 

as
 s

ho
w

n 
in

 P
la

te
 I

I 
(i

n
 p

oc
ke

t)
, 

oc
cu

r 
ab

ou
t 

Ii 
m

ile
s 

di
st

an
t 

on
 t

he
 n

or
th

ea
st

 a
nd

 t
he

 s
ou

th
w

es
t. 

K
A

Y
 P

R
O

S
P

E
C

T
. 

T
he

 M
ay

 p
ro

sp
ec

t, 
be

lo
ng

in
g

 t
o 

S
. M

. B
ai

le
y,

 o
f 

N
og

al
es

, i
s 

in
 t

he
 

bo
rd

er
 o

f 
th

e 
g

m
ni

te
 p

or
ph

yr
y 

ou
tc

ro
p 

fa
rt

he
r 

do
w

ns
tr

ea
m

 o
n 

th
e 

so
ut

h 
si

de
 o

f 
C

an
ad

a 
de

 l
a 

P
al

om
a,

 a
t 

an
 e

le
va

ti
on

 o
f 

4,
50

0 
fe

et
. 

It
 

is
 o

pe
ne

d 
by

 a
 s

ho
rt

 t
un

ne
l 

on
 a

 f
au

lt
 i

n 
th

e 
g

ra
ni

te
 p

or
ph

yr
y 

th
at

 
st

ri
ke

s 
N

. 8
5°

 '
V

. 
bu

t 
sh

ow
s 

no
 m

in
er

al
iz

at
io

n.
 

T
he

 f
is

su
re

 i
s 

fil
le

d 



~
 

I ~ 

31
0 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

w
it

h 
ye

ll
ow

is
h 

go
ug

e 
ab

ou
t 

4 
in

ch
es

 w
id

e 
an

d 
di

ps
 

50
° 

W
. 

T
h

e 
tu

nn
el

 w
as

 d
ri

ve
n 

on
 t

h
e 

su
pp

os
ed

 f
av

or
ab

le
 i

nd
ic

at
io

ns
 o

f 
a 

sm
al

l 
po

ck
et

 o
f 

ga
le

na
 f

ou
nd

 
in

 
an

 o
pe

n 
cu

t 
in

 
a 

no
rt

h-
so

ut
h 

fi
ss

ur
e 

at
 

th
e 

su
rf

ac
e.

 
N

A
T

IO
N

A
L

 J
U

N
E

. 

T
he

 N
at

io
na

l 
m

in
e 

is
 1

i 
m

il
es

 s
ou

th
w

es
t 

o
f 

th
e 

O
'M

ar
a 

m
in

e,
 i

n 
th

e 
w

es
te

rn
 f

oo
th

il
ls

 o
f 

th
e 

P
at

ag
o

n
ia

 R
an

ge
, 

on
 t

h
e 

n
o

rt
h

 b
an

k
 o

f 
C

an
ad

a 
de

 I
a 

P
al

om
a,

 a
t 

an
 e

le
va

ti
on

 o
f 

ab
ou

t 
4,

50
0 

fe
et

. 
It

 is
 a

t 
th

e 
n

o
rt

h
 e

nd
 o

f a
 s

er
ie

s 
o

f 
p

ro
p

m
ti

es
co

m
p

ri
se

d
in

 a
 b

el
t a

bo
ut

 a
 m

il
e 

w
id

e,
 

w
hi

ch
 e

xt
en

ds
 f

ro
m

 t
hi

s 
po

in
t 

so
ut

hw
ar

d 
th

ro
ug

h 
th

e 
fo

ot
hi

ll
s 

ac
ro

ss
 

P
al

om
a,

 W
il

d
 H

o
g

 (
Ja

b
al

in
a)

, 
an

d 
P

ro
vi

de
nc

ia
 c

an
yo

ns
 f

ol
' 

a 
di

s
ta

n
ce

 o
f 

21
 m

il
es

 a
nd

 w
hi

ch
 m

ay
 b

e 
re

fe
rr

ed
 t

o 
as

 t
h

e 
G

ro
ss

 b
el

t.
 

T
h

e 
de

po
si

ts
 a

re
 m

ai
nl

y 
le

ad
-s

il
ve

r 
ve

in
s,

 w
hi

ch
 s

tr
ik

e 
ea

st
 a

t 
ab

ou
t 

ri
g

h
t 

an
gl

es
 t

o 
th

e 
ax

is
 o

f 
th

e 
ra

ng
e.

 
T

he
y 

oc
cu

r 
ch

ie
fl

y 
in

 t
h

e 
g

ra
n

it
e 

po
rp

hy
ry

 
w

hi
ch

 
oc

cu
pi

es
 

m
os

t 
o

f 
th

e 
fo

ot
hi

ll
s 

as
 f

ar
 

as
 

P
ro

vi
de

nc
ia

 C
an

yo
n,

 t
h

e 
un

de
rl

yi
ng

 d
io

ri
te

 c
ro

pp
in

g 
o

u
t 

in
 s

ev
er

al
 

pl
ac

es
. 

T
h

e 
G

ro
ss

 a
n

d
 G

ol
de

n 
R

os
e 

ca
m

ps
, 

th
e 

p
ri

n
ci

p
al

 s
et

tl
em

en
ts

, 
ar

e 
lo

ca
te

d 
re

sp
ec

ti
ve

ly
 n

ea
r 

th
e 

m
id

dl
e 

o
f 

th
e 

w
es

te
m

 b
on

ie
r·

 o
f 

th
e 

be
lt

 o
n 

W
il

d 
H

o
g

 C
an

yo
n 

an
d 

n
ea

r 
it

s 
so

ut
h-

ce
nt

ra
l 

p
ar

t 
on

 P
ro

vi


de
nc

ia
 C

an
yo

n.
 

T
h

ey
 a

re
 r

ea
ch

ed
 b

y 
a 

w
ag

on
 I

'o
ad

 a
sc

en
di

ng
 t

h
e 

ca
ny

on
s 

an
d 

co
nn

ec
ti

ng
 w

it
h 

N
og

al
es

, 
th

e 
pr

in
ci

pa
l 

su
p

p
ly

 p
oi

nt
, 

14
 

m
il

es
 t

o 
th

e 
so

ut
hw

es
t.

 
T

h
e 

to
po

gr
ap

hy
 o

f 
th

e 
be

lt
 i

s 
ro

ug
h,

 b
ut

 t
he

 p
ro

pe
rt

ie
s 

ar
e 

m
os

tl
y 

ac
ce

ss
ib

le
 w

it
h 

w
ag

on
 b

y 
w

ay
 o

f 
th

e 
w

as
he

s 
o

r 
ca

ny
on

s 
fr

om
 

th
e 

w
es

t. 
T

h
e 

be
lt

 a
nd

 i
ts

 f
oo

th
il

ls
 a

re
 s

ep
ar

at
ed

 f
ro

m
 t

he
 m

ai
n 

m
as

s 
an

d 
st

ee
p 

sl
op

e 
of

 t
h

e 
ra

ng
e 

by
 a

 s
o

rt
 o

f 
pi

ed
m

on
t 

va
ll

ey
 o

r 
lo

ng
i

tu
di

na
l 

pa
ss

 w
hi

ch
 e

xt
en

ds
 n

o
rt

h
w

ar
d

 f
o

r 
6 

m
il

es
 t

o 
an

d
 b

ey
on

d 
th

e 
Ja

ri
ll

a 
m

in
e 

an
d 

se
em

s 
to

 r
ep

re
se

nt
 t

h
e 

li
ne

 o
f 

a 
pi

ed
m

on
t 

fa
u

lt
 a

lo
ng

 
w

hi
ch

 t
h

e 
ra

n
g

e 
ha

s 
be

en
 u

pl
if

te
d 

on
 t

h
e 

ea
st

. 
T

h
is

 v
al

le
y 

n
at

u
ra

ll
y

 
fa

ci
li

ta
te

s 
tr

an
sp

o
rt

at
io

n
 i

n 
a 

no
rt

h-
so

ut
h 

di
re

ct
io

n 
al

on
g 

th
e 

ra
ng

e.
 

T
h

e 
di

sc
ov

er
y 

an
d 

lo
ca

ti
on

 o
f 

th
e 

pr
in

ci
pa

l 
ve

in
s 

in
 t

hi
s 

be
lt

 b
eg

an
 

ab
ou

t 
18

!H
l 

o
r 

H
lO

O
, a

 l
ea

di
ng

 p
io

ne
er

 i
n 

th
e 

w
or

k 
be

in
g 

G
eo

rg
e 

G
ro

ss
, 

at
 p

re
se

nt
 a

n 
ex

te
ns

iv
e 

op
er

at
or

. 
A

bo
ut

 t
he

 o
nl

y 
pa

te
nt

ed
 c

la
im

 i
n 

th
e 

be
lt

 i
s 

th
e 

P
ro

vi
de

nc
ia

 c
la

im
, 

n
ea

r 
th

e 
G

ol
de

n 
R

os
e 

m
in

e,
 i

n 
th

e 
so

ut
he

rn
 p

ar
t 

o
f 

th
e 

be
lt

, 
o

f 
w

hi
ch

 t
he

 W
il

so
n,

 l
\I

oo
dy

 &
 M

or
ri

s 
pr

op


er
ty

 i
s 

an
 e

xt
en

si
on

. 
T

h
e 

N
at

io
na

l 
m

in
e 

is
 

at
 t

he
 f

oo
t 

o
f 

th
e 

m
ou

nt
ai

n 
si

de
, 

in
 

le
ss

 
st

ee
pl

y 
sl

op
in

g 
gr

ou
nd

. 
It

 
ha

s 
be

en
 

a 
m

od
em

te
 

pr
od

uc
er

 
an

d 
~h

ip
pe

d 
si

x 
ca

rl
oa

ds
 o

f 
or

e 
in

 
10

07
. 

A
t 

th
e 

ti
m

e 
o

f 
vi

si
t 

ab
ou

t 
20

 
to

ns
 o

f 
or

e 
la

y
 o

n 
th

e 
du

m
p.

 
T

h
e 

m
in

e 
is

 m
ai

nl
y 

in
 c

oa
rs

e 
g

ra
n

it
e 

p
o

rp
h

y
ry

 n
ea

r 
th

e 
co

nt
ac

t 
o

f 
th

at
 r

oc
k 

w
it

h 
th

e 
di

or
it

e 
w

hi
ch

 
it

 
in

tr
ud

es
, 

an
d 

w
hi

ch
, 

in
 t

u
rn

, 
is

 i
nt

ru
si

ve
 i

nt
o 

qu
ar

tz
 m

on
zo

ni
te

, 
th

at
 

C
l'O

ps
 o

ut
 n

ea
r 

by
 o

n 
th

e 
no

rt
he

as
t.

 
T

h
e 

m
in

e 
is

 
op

en
ed

 
by

 
a 

20
0-

fo
ot

 
ve

rt
ic

al
 s

h
af

t 
w

hi
ch

 c
on

ta
in

s 
ab

o
u

t 
40

0 
fe

et
 o

f 
d

ri
ft

s 
an

d 
is

 e
qu

ip
pe

d 
w

it
h 

a 
ga

so
li

ne
 h

oi
st

. 
T

h
e 

S
H

A
M

R
O

C
K

 
P

R
O

S
P

E
C

T
. 

31
1 

ve
in

 d
ip

s 
70

° 
S

. 
an

d
 i

s 
as

so
ci

at
ed

 w
it

h 
th

e 
gr

an
it

e 
p

o
rp

h
y

ry
 c

on
ta

ct
. 

T
h

e 
or

e 
on

 th
e 

d
u

m
p

 s
ho

w
s 

a 
co

ns
id

er
ab

le
 q

ua
nt

it
y 

of
 c

op
pe

r m
in

er
al

s,
 

an
d

 t
h

e 
or

e 
is

 s
ai

d 
to

 b
ec

om
e 

co
pp

er
 o

re
 i

n 
de

pt
h.

 
T

h
e 

N
at

io
na

l 
N

o
.4

 p
ro

sp
ec

t,
 a

 f
ew

 h
u

n
d

re
d

 y
ar

ds
 t

o 
th

e 
so

ut
h 

of
 

th
e 

m
in

e 
on

 t
he

 o
pp

os
it

e 
si

de
 o

f 
C

an
ad

a 
de

 I
a 

P
al

om
a,

 i
n 

th
e 

br
ow

 
of

 t
h

e 
hi

ll
, 

is
 o

pe
ne

d 
by

 a
 !

10
-f

oo
t 

d
ri

ft
 a

n
d

 a
 !

10
-f

oo
t 

in
cl

in
ed

 w
in

ze
 

an
d 

sh
ow

s 
a 

2-
fo

ot
 s

il
ic

eo
us

 g
al

en
a-

si
lv

er
 v

ei
n 

w
hi

ch
 d

ip
s 

50
° 

S.
 i

n 
th

e 
g

ra
n

it
e 

p
o

rp
h

y
ry

 a
n

d
 i

s 
p

ar
tl

y
 a

ss
oc

ia
te

d 
w

it
h 

a 
fa

ul
t-

sh
ea

r 
zo

ne
. 

T
h

e 
g

an
g

u
e 

in
 t

h
is

 v
ei

n 
is

 p
ri

nc
ip

al
ly

 f
ir

m
ly

 c
em

en
te

d 
qu

ar
tz

 
br

ec
ci

a.
 

T
h

e 
or

e,
 s

om
e 

o
f 

w
hi

ch
 l

ay
 o

n 
th

e 
du

m
p,

 i
s 

sa
id

 t
o

 a
ss

ay
 6

5 
pe

r 
ce

nt
 i

n 
le

ad
 a

n
d

 6
0 

ou
nc

es
 t

o 
th

e 
to

n 
in

 s
il

ve
r.

 
T

h
e 

c!
'o

pp
iu

gs
 

ab
ou

t 
35

 
fe

et
 

so
ut

h 
of

 
th

e 
tu

nn
el

 
m

ou
th

 
ar

e 
co

ns
id

er
ab

ly
 

ir
on

 
st

ai
ne

d.
 

IS
A

B
E

L
L

A
 J

U
N

E
. 

T
h

e 
Is

ab
el

la
 m

in
e 

is
 

ab
ou

t 
h

al
f 

a 
m

il
e 

no
rt

h 
o

f 
th

e 
G

ro
ss

 c
am

p,
 

on
 t

h
e 

N
 a 

ti
on

a!
 m

in
e 

tr
ai

l,
 a

t 
an

 e
le

va
ti

on
 o

f 
ab

ou
t 

4,
40

0 
fe

et
, 

at
 t

h
e 

he
ad

 o
f 

W
il

d 
H

o
g

 C
an

yo
n,

 i
n 

th
e 

so
ut

he
rl

y 
sl

op
e 

o
f 

a 
lo

ng
 e

as
t-

w
es

t 
ri

dg
e.

 
It

 w
as

 l
oc

at
ed

 
in

 
Ju

ne
, 

1!
10

4,
 b

y 
th

e 
ow

ne
rs

, 
E

. 
E

. 
B

et
he

ll
 

an
d

 p
ar

tn
er

s.
 

It
 i

s 
on

 
a 

21
-f

oo
t 

ea
st

-w
es

t 
ve

rt
ic

al
 q

ua
rt

z 
ve

in
 b

e
tw

ee
n 

gr
an

it
e 

p
o

rp
h

y
ry

 o
n 

th
e 

n
o

rt
h

 a
n

d
 d

io
ri

te
 o

n 
th

e 
so

ut
h.

 
B

ot
h 

o
f 

th
es

e 
ro

ck
s 

ar
e 

al
te

re
d 

ne
ar

 t
he

 v
ei

n,
 w

hi
ch

 i
s 

tr
ac

ea
bl

e 
on

 t
he

 s
ur


fa

ce
 b

y
 c

ro
pp

in
gs

 a
nd

 o
pe

ni
ng

s 
fo

t 
ne

ar
ly

 h
al

f 
a 

m
il

e.
 

T
h

e 
cr

op


pi
ng

s 
co

ns
is

t 
o

f 
d

ru
sy

 b
an

de
d 

qu
ar

tz
 w

it
h 

li
m

on
it

e,
 p

si
lo

m
el

an
e,

 a
nd

 
w

ha
t 

ap
pe

ar
s 

to
 b

e 
ea

rt
h

y
 l

ea
d 

ca
rb

on
at

e.
 

T
he

 d
ev

el
op

m
en

ts
 c

om


pr
is

e 
cu

ts
 a

nd
 s

ha
ll

ow
 s

ha
ft

s.
 

S
om

e 
or

e 
on

 t
h

e 
du

m
p 

o
f 

a 
50

-f
oo

t 
sh

af
t,

 s
un

k 
on

 t
h

e 
ve

in
 o

n 
th

e 
V

ic
to

r 
o

r 
w

es
t 

cl
ai

m
, 

co
nt

ai
ns

 a
 l

it
tl

e 
ga

le
na

. 
C

H
A

N
C

E
 P

R
O

S
P

E
C

T
. 

T
he

 C
ha

nc
e 

pr
os

pe
ct

, 
ow

ne
d 

by
 t

he
 J

ab
al

in
a 

M
in

in
g 

C
o.

, 
is

 e
as

t 
of

 t
h

e 
Is

ab
el

la
 m

in
e.

 
It

 i
s 

op
en

ed
 b

y 
a 

15
0-

fo
ot

 t
un

ne
l 

an
d 

a 
50

-f
oo

t 
sh

af
t.

 
S

JL
U

I:
R

O
C

X
 P

R
O

S
P

E
C

T
. 

T
h

e 
S

ha
m

ro
ck

 o
r 

G
ro

ss
 G

ol
d 

V
ei

n 
pr

os
pe

ct
, 

ow
ne

d 
by

 
G

eo
rg

e 
G

ro
ss

, 
is

 i
n 

th
e 

u
p

p
er

 p
ar

t 
of

 W
il

d
 H

og
 C

an
yo

n 
on

e-
ei

gh
th

 o
f 

a 
m

il
e 

n
o

rt
h

 o
f 

th
e 

G
ro

ss
 c

am
p,

 a
t 

th
e 

p
o

in
t 

w
he

re
 t

he
 t

ra
il

 t
o 

th
e 

N
 a 

ti
on

a!
 m

in
e 

le
av

es
 t

h
e 

gu
lc

h.
 

It
 i

s 
op

en
ed

 b
y 

a 
14

0-
fo

ot
 t

un
ne

l,
 

a 
d

ri
ft

, a
n 

up
ra

is
e,

 a
n

d
 a

 4
0-

fo
ot

 s
ha

ft
. 

T
h

ed
ep

o
si

ts
o

cc
n

r 
in

 a
 q

ua
rt

z 
ve

in
 w

hi
ch

 d
ip

s 
60

° 
S

E
. 

an
d 

lie
s 

m
ai

nl
y 

in
 i

nt
ru

si
ve

 g
ra

ni
te

 p
or

ph
yr

y 
ne

ar
 t

h
e 

co
nt

ac
t 

w
it

h 
th

e 
di

or
it

e,
 

w
hi

ch
 

is
 e

xp
os

ed
 a

t 
pl

ac
es

 i
n 

th
e 

fo
ot

w
al

l.
 

T
h

e 
ve

in
 c

on
ta

in
s 

qu
ar

tz
 a

n
d

 c
ru

sh
ed

 a
lt

er
ed

 r
oc

k 
st

ai
ne

d 
re

dd
is

h 
w

it
h 

li
m

on
it

e 
an

d 
m

an
ga

ne
se

 
ox

id
e 

an
d 

is
 

sa
id

 
to

 
ha

ve
 

yi
el

de
d 

ve
ry

 r
ic

h 
go

ld
-s

il
ve

r·
 o

re
 n

ea
r 

th
e 

su
rb

ce
. 



<J)
 

I � 

31
2 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
· M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

J
AlI

A
LIN

A
 P

R
O

S
P

E
C

T
. 

S
ta

rt
in

g
 i

n 
W

ild
 H

og
 C

an
yo

n 
at

 t
he

 G
ro

ss
 .c

am
p,

 a
t 

an
 e

le
va

ti
on

 
of

 a
bo

ut
 4

,3
00

 f
ee

t,
 t

h
e 

J a
ba

li
na

 v
ei

n 
ex

te
nd

s 
ea

st
w

ar
d 

th
ro

ug
h 

th
e 

ad
jo

in
in

g
 h

il
ls

 f
Ol

' 
a 

qu
ar

te
r 

of
 a

 m
ile

 o
r 

m
or

e 
in

 g
ra

ni
te

 p
or

ph
yr

y,
 

th
e 

cr
op

pi
ng

s 
be

in
g 

ex
po

se
d 

th
ro

ug
h 

a 
ve

rt
ic

al
 r

an
g

e 
of

 a
bo

ut
 2

00
 

fe
et

. 
T

he
 s

he
et

in
g

 s
tr

uc
tu

re
 

in
 

th
e 

co
nt

ai
ni

ng
 g

ra
ni

te
 p

or
ph

yr
y 

di
ps

 to
 t

he
 e

as
t-

so
ut

he
as

t.
 

W
he

re
 o

pe
ne

d 
by

 a
 2

5-
foo

t 
sh

af
t 

ne
ar

· t
he

 
to

p 
of

 t
he

 h
il

l 
ad

jo
in

in
g

 t
he

 c
an

yo
n 

th
e 

ve
in

 d
ip

s 
st

ee
pl

y 
to

 t
he

 
so

ut
h.

 
T

he
 v

ei
n 

is
 9

 
fe

et
 i

n 
w

id
th

 
an

d 
is

 c
om

po
se

d 
of

 c
oa

rse
ly

 
ba

nd
ed

 m
in

er
al

iz
ed

 b
re

cc
ia

te
d 

qu
ar

tz
, a

lt
er

ed
 r

oc
k,

 a
nd

 o
re

 c
ar

ry
in

g
 

le
ad

 a
nd

 s
ilv

er
. 

A
bo

ut
 5

 t
on

s 
of

 o
re

 r
es

em
bl

in
g

 t
ha

t 
at

 t
he

 S
ha

m


roc
k 

pr
os

pe
ct

, j
us

t 
des

cr
ib

ed
, l

ie
s 

on
 t

he
 d

um
p.

· 
M

uc
h 

of
 it

 is
 s

ta
in

ed
 

bl
ac

k 
w

it
h 

m
an

g
an

es
e ·

an
d 

so
m

e 
is

 c
oa

te
d 

w
i t

h 
g

re
en

is
h 

an
d 

br
ow

ni
sh

 
cr

ys
ta

ll
in

e 
py

ro
m

or
ph

it
e.

 
B

I
G

 LE
AD

 K
INE

. 

T
he

 B
ig

 L
ea

d 
m

in
e,

 a
ls

o 
kn

ow
n 

as
 t

he
 W

., 
M

. &
 M

. 
m

in
e,

 i
s 

in
 a

n 
ea

st
-w

es
t 

g
ul

ch
 h

al
f 

a 
m

il
e 

so
ut

h-
so

ut
he

as
t 

of
 t

he
 G

ro
ss

 c
am

p,
 o

n 
a 

gr
an

it
e 

po
rp

hy
ry

 d
ik

e 
an

d 
sh

ea
r 

zo
ne

 c
ut

ti
ng

 t
he

 d
io

ri
te

. 
It

 i
s 

qp
en

ed
 b

y 
sh

af
ts

 a
nd

 d
ri

ft
s.

 
T

he
 l

od
e 

is
 a

bo
ut

 2
5 

fe
et

 w
id

e 
an

d 
co

nt
ai

ns
 

a 
3t

-f
oo

t 
ve

in
. 

It
 s

tr
ik

es
 

N
. 

75
° 

E
. 

an
d 

st
an

ds
 

ab
ou

t 
ve

rt
ic

al
,' 

th
e 

di
p 

be
in

g
 s

te
ep

 t
o 

t.h
e 

so
ut

h 
ne

ar
 t

he
 s

ur
fa

ce
 a

nd
 s

te
ep

 
to

 t
he

 n
or

th
 i

n 
th

e 
bo

tt
om

 o
f 

a 
75

-f
oo

t 
sh

af
t.

 
T

he
 o

re
 o

cc
ur

s 
in

 
sh

oo
ts

 a
bo

ut
 5

 i
nc

he
s 

in
 w

id
th

 i
n 

w
hi

ch
 t

he
 o

re
 m

in
er

al
s 

ar
e 

ch
ie

fly
 

g
al

en
a 

an
d 

ch
al

co
py

ri
te

 w
it

h
· as

so
ci

at
ed

 s
ilv

er
 a

nd
 g

ol
d,

 c
on

ta
in

ed
 

in
 a

 q
ua

rt
z 

ga
ng

ue
. 

. 

. T
he

 S
an

 J
oa

qu
in

 p
ro

sp
ec

ts
, 

se
em

in
g

ly
 o

n 
th

is
 s

am
e 

ve
in

 f
ar

th
er

 
w

es
t, 

ar
e 

sa
id

 t
o 

be
 o

pe
ne

d 
by

 5
00

 f
ee

t 
of

 w
or

k,
 i

nc
lu

d
in

g
 a

 1
60

-f
oo

t 
tu

nn
el

. 
S

P
E

C
ULA

R
I

T
E

 P
R

O
S

P
E

C
T

. 

A
 p

ro
sp

ec
t 

ab
ou

t 
th

re
e-

fo
ur

th
s 

of
 a

 m
ile

 w
es

t 
of

 t
he

 G
ol

de
n 

R
os

e 
m

in
e,

 s
ee

m
in

gl
y 

in
 t

he
 d

io
ri

te
, c

on
si

st
s 

m
ai

nl
y 

of
 d

ep
os

it
s 

of
 s

pe
cu


b

ri
te

, 
w

hi
ch

 o
cc

ur
s 

pl
en

ti
fu

ll
y

 i
n 

la
rg

e 
bu

nc
he

s 
m

ix
et

l 
w

it
h 

a 
m

or
e 

or
 l

es
s 

si
li

ce
ou

s 
g

an
g

ue
 a

nd
 i

s 
su

it
ab

le
 f

or
 fl

ux
in

g
, 

fo
r 

w
hi

ch
 i

t 
is

 
ut

il
iz

ed
. 

G
O

L
D

E
N

 R
O

S
E

 K
I

N
E

. 

T
he

 G
ol

de
n 

R
os

e 
m

in
e 

is
 l

oc
at

ed
· i

n 
th

e 
so

ut
h-

ce
nt

ra
l 

pa
rt

 o
f 

th
e 

be
lt

, 
ab

ou
t 

a 
qu

ar
te

r 
of

 a
 m

ile
 n

or
th

 o
f 

th
e 

G
ol

de
n 

R
os

e 
ca

m
p,

 a
t 

. an
 e

le
�a

ti
on

 o
f 

ab
ou

t 
4,

50
0 

fe
et

. 
It

 i
s 

25
0 

fe
et

 a
bo

ve
 P

ro
vi

de
nc

ia
 

C
an

yo
n,

 a
 q

ua
rt

er
 o

f 
a 

m
il

e 
to

 t
he

 s
ou

th
ea

st
, 

an
d 

is
 r

ea
ch

ed
 b

y 
a 

w
ag

on
 r

oa
d 

of
 e

as
y 

gr
ad

e.
 

It
 i

s 
ow

ne
d 

by
 t

he
 G

re
en

w
el

l-
A

ri
zo

na
 

M
in

in
g

 C
o.

, 
w

it
h 

he
ad

qu
ar

te
rs

 a
t 

'W
oo

st
er

, 
O

hi
o,

 a
nd

 N
og

al
es

. 
It

 
ha

s 
b.e

en
 w

or
ki

ng
 s

te
ad

ily
 f

or
 s

om
e 

ti
m

e 
w

it
h 

a 
sm

al
l 

fo
rc

e 
of

 m
en

 

..,
 

I . L. 

G
R

O
SS

 
C

O
P

P
E

R
 P

R
O

S
P

E
C

T
. 

31
3 

an
d

 h
as

 m
ad

e 
sh

ip
m

en
ts

 o
f 

or
e.

 
T

he
 c

om
pa

ny
 i

s 
pl

an
ni

ng
 t

o 
in

st
al

l 
ll. 

50
-t

on
 c

on
ce

nt
ra

to
r.

 
T

he
 p

ro
pe

rt
y 

co
nt

ai
ns

 t
hr

ee
 c

la
im

s.
 

It
 i

s ·
 o

pe
ne

d 
by

 a
 1

00
-f

oo
t 

sh
af

t 
an

d 
a 

fe
w

 h
un

dr
ed

 f
ee

t 
of

 d
ri

ft
s 

an
d 

cr
os

sc
ut

s,
 g

iv
in

g
 1

50
 f

ee
t 

of
 b

ac
ks

, 
an

d 
ha

s 
a 

w
hi

p 
ho

is
t. 

T
he

re
 i

s 
a 

sm
al

l 
su

pp
ly

 o
f 

go
od

 
w

at
er

 i
n 

th
e 

ca
ny

on
 a

bo
ve

 t
he

 c
am

p.
 

T
he

 d
ep

os
it

s 
ar

e 
co

nt
ai

ne
d 

in
 a

 1
6 

to
 2

0 
fo

ot
 l

od
e 

w
hi

ch
 s

tr
ik

es
 

N
. 

70
° 

E
. 

an
d 

di
ps

 8
0°

 
S.

 
in

 fi
ne

-g
ra

in
ed

 d
ar

k 
ir

on
-g

ra
y 

qu
ar

tz
 

di
or

it
e .

. 
G

m
ni

te
 p

or
ph

yr
y 

is
 i

nt
ru

de
d 

in
to

 t
he

 d
io

ri
te

 o
n 

th
e 

ea
st

, 
to

w
al

·d
 P

l'o
vi

de
nc

ia
 C

an
yo

n,
 a

nd
 t

o 
th

e 
in

tr
us

io
n 

th
e 

de
po

si
ts

 p
ro

b
ab

ly
 o

w
e 

th
ei

r 
or

ig
in

. 
T

he
 d

io
ri

te
 a

t 
th

e 
su

rf
ac

e 
is

 w
ea

th
er

ed
 d

ow
n.

 
. 

T
he

 l
od

e 
is

 c
om

po
se

d 
of

 q
ua

rt
z,

 a
lt

er
ed

 r
oc

k,
 a

nd
 o

re
. 

T
he

 m
ai

n 
or

e 
sh

oo
t 

w
it

hi
n 

th
e 

lo
de

 i
s 

sa
id

 t
o 

av
er

ag
e 

3 
fe

et
 i

n 
w

id
th

 a
nd

 
in

 p
la

ce
s 

is
 1

2 
fe

et
 i

n 
w

id
th

. 
T

he
 o

re
 c

on
ta

in
s 

go
ld

, 
si

lv
er

, 
le

ad
, 

an
d 

co
pp

er
 m

in
er

al
s 

in
 

a 
cr

ud
el

y 
ba

nd
ed

 g
an

g
ue

 o
f 

qu
ar

tz
 a

nd
 

al
te

re
d 

ro
ck

 w
hi

ch
 i

s 
m

or
e 

or
 l

es
s 

po
ro

us
 a

nd
 h

on
ey

co
m

be
d.

 
It

 i
s 

sa
id

 t
o 

av
er

ag
e 

$1
2.

50
 t

o 
th

e 
to

n.
 

T
he

 p
ri

nc
ip

al
 s

ul
ph

id
e 

m
in

er
al

s 
no

te
d 

ar
e 

ch
al

co
py

ri
te

, 
g

al
en

a,
 a

nd
 s

te
ph

an
it

e.
 

S
om

e 
py

ri
te

 a
nd

 a
 

li
tt

le
 s

pe
cu

la
ri

te
 a

re
 a

ls
o 

pr
es

en
t. 

T
he

 m
ic

ro
sc

op
e 

sh
ow

s 
so

m
e 

of
 

th
e 

or
e 

to
 b

e 
ve

ry
 c

lo
se

ly
 b

an
de

d,
 w

it
h 

ba
nd

s 
co

ns
is

ti
ng

 m
os

tl
y 

of
 

qu
ar

tz
, 

ab
ou

t 
on

e-
fo

rt
ie

th
 

of
 

an
 

in
ch

 
in

 w
id

th
, 

al
te

rn
at

in
g

 w
it

h 
si

m
ila

r 
on

es
 c

om
po

se
d 

pr
in

ci
pa

ll
y 

of
 t

he
 m

et
al

li c
 m

in
er

al
s.

 

B
E

N
NE

T
T

 K
INE

. 

T
he

 B
en

ne
tt

 m
in

e 
is

 a
 q

ua
rt

er
 o

f 
a 

m
il

e 
so

ut
he

as
t 

of
 t

he
 G

ol
de

n 
R

os
e 

m
in

e,
 i

n 
th

e 
so

ut
he

as
t 

ba
nk

 o
f 

P
ro

vi
de

nc
ia

 C
an

yo
n,

 a
t 

an
 e

le


va
ti

on
 o

f 
ab

ou
t 

4,
30

0 
fe

et
 a

nd
 i

s 
ea

sy
 o

f 
ac

ce
ss

. 
It

 i
s 

op
en

ed
 p

ri
n

ci
pa

ll
y 

by
 a

 2
00

-f
oo

t 
sh

af
t 

an
d 

a 
sh

or
t 

tu
nn

el
 d

ri
ft

. 
It

 i
s 

on
 a

n 
ea

st
-w

�
t 

fa
ul

t 
fis

su
re

 i
n 

qu
ar

tz
 m

on
zo

ni
te

, 
w

hi
ch

 i
s 

in
tr

ud
ed

 b
y

 
di

or
it

e.
 

In
 t

he
 q

ua
rt

z 
ve

in
 c

on
ta

in
ed

 i
n

 t
he

 fi
ss

ur
e 

th
e 

or
e 

oc
cu

rs
 

in
 f

ai
rl

y 
pe

rs
is

te
nt

 s
tr

in
ge

rs
 a

nd
 s

ho
ot

s,
 r

an
gi

ng
 f

ro
m

 1
 

to
 4

 i
nc

he
s 

in
 w

id
th

, 
an

d 
co

ns
is

ts
 m

ai
nl

y 
of

 c
oa

rs
e 

m
as

si
ve

 p
yr

it
e 

an
d 

ch
al

co


py
ri

te
 f

re
el

y 
ba

nd
ed

 w
it

h 
qu

ar
tz

. 

G
R

O
S

S
 C

O
P

P
E

R
 P

R
O

S
P

E
C

T
. 

A
t 

an
d 

in
 t

he
 h

il
l 

no
rt

he
as

t 
of

 t
he

 B
en

ne
tt

 m
in

e 
an

d 
in

 f
ac

t 
oc


c u

py
in

g
 t

he
 n

or
th

w
es

te
rn

 p
ar

t 
of

 t
he

 t
ri

an
g

ul
ar

 a
re

a. 
bo

un
de

d 
by

 
Sy

ca
m

or
e 

C
an

yo
n 

on
 t

he
 s

ou
th

 a
nd

 e
as

t 
an

d 
P

ro
vi

de
nc

ia
 C

an
yo

n 
on

 
th

e 
no

rt
hw

es
t, 

ju
st

 
ac

ro
ss

 
P

ro
vi

de
nc

ia
 

C
an

yo
n 

fr
om

 t
he

 
G

ol
de

n 
R

os
e 

m
in

e,
 t

he
 q

ua
rt

z 
m

on
zo

ni
te

 w
hi

ch
 i

s 
re

dd
is

h,
 m

ed
iu

m
 t

o 
co

ar
se

 
g

ra
in

ed
, 

an
d 

so
m

ew
ha

t 
sh

ea
re

d,
 i

s 
im

pr
eg

na
te

d 
w

it
h 

ev
en

ly
 d

is
se

m
i

na
te

d 
sm

al
l 

cr
ys

ta
ls

, 
m

as
se

s,
 a

nd
 g

ra
in

s 
of

 c
ha

lc
op

yr
it

e 
an

d 
py

ri
te

 
an

d 
co

nt
ai

ns
 s

pa
ri

ng
ly

 a
ls

o 
m

ol
yb

de
ni

te
, 

w
hi

ch
 h

as
 m

uc
h 

th
e 

sa
m

e 
ha

bi
t 

as
 t

he
 o

th
er

 m
in

er
al

s.
 

T
he

se
 m

in
em

ls
 s

ee
m

 t
o 

be
 p

ri
m

ar
y 

an
d 

of
 m

ag
m

at
ic

 o
ri

g
in

. 
T

he
y 

ar
e 

ve
ry

 p
er

si
st

en
t 

th
ro

ug
ho

ut
 t

he
 m

ile
 



Cl,\ I � 

31
4 

"
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

 

or
 m

or
e 

of
 t

he
 n

or
tll

w
es

t 
sl

op
e 

of
 t

he
 m

ou
nt

ai
n 

ex
am

in
ed

 o
pp

os
ite

 
th

e' 
G

ol
de

n 
R

os
e 

m
in

e,
 w

he
re

 i
n 

pr
os

pe
ct

in
g 

fo
r 

co
pp

er
 t

he
 g

ro
un

d 
ha

s 
be

en
 o

pe
ne

d 
at

 i
nt

er
va

ls
 b

y 
sh

af
ts

 a
nd

 t
un

ne
ls

 f
ro

m
 1

0 
to

 8
0 

fe
et

 i
n 

de
pt

h,
 a

nd
 t

he
 s

am
e 

co
nd

it
io

ns
 a

re
 r

ep
or

te
d 

to
 p

re
va

il 
ov

er
 

m
os

t 
of

 t
he

 a
re

a 
ab

ov
e 

de
sc

ri
be

d,
 w

hi
ch

 o
cc

up
ie

s 
2 

sq
ua

re
 m

ile
s 

or
 

m
or

e,
 w

it
h 

th
e 

su
rf

ac
e 

ri
si

ng
 8

00
 f

ee
t a

bo
ve

 th
e 

ca
ny

on
. 

T
he

 G
ro

ss
 c

op
pe

r 
pr

os
pe

ct
 o

cc
ur

s 
in

 t
hi

s 
fo

rm
at

io
n 

at
 t

he
 m

ou
th

 
of

 G
ua

jo
lo

te
 C

an
yo

n 
ab

ou
t 

H 
m

ile
s 

no
rt

he
as

t 
of

 t
he

 G
ol

de
n 

R
os

e 
m

in
e.

 
It

 w
as

 o
pe

ned
 b

y 
a 

sh
af

t 
80

 f
ee

t 
de

ep
, w

hi
ch

 w
as

 s
un

k 
in

 t
he

 
qu

ar
tz

 m
on

zo
ni

te
 w

it
h 

th
e 

ho
pe

 o
f 

fu
ld

in
g 

th
e 

co
pp

er
 m

in
er

al
s 

m
or

e 
co

nc
en

tr
at

ed
 a

t 
de

pt
h,

 a
nd

 i
n 

O
ct

ob
er

, 
19

14
, v

al
un

bl
e 

di
sc

ov
er

ie
s 

of
 

ex
te

ns
iv

e 
co

pp
er

 d
ep

os
it

s w
er

e 
re

po
rt

ed
 t

o 
ha

ve
 b

ee
n 

m
ad

e.
 

B
UE

N
A

 VI
S

T
A

 K
INE

. 

T
he

 B
ue

na
 V

is
ta

 m
in

e 
is

 h
al

f 
a 

m
il

e 
so

ut
he

as
t 

of
 th

e 
B

en
ne

tt
 m

in
e 

in
 a

 s
ou

th
 b

ra
nc

h 
of

 P
ro

vi
de

nc
ia

 C
an

yo
n,

 a
t 

an
 e

le
va

tio
n 

of
 a

bo
ut

 
4,

80
0 

fe
et

. 
T

he
 v

ei
n 

w
as

 l
oc

at
ed

 i
n 

18
95

 b
y 

M
ic

ha
el

 M
al

on
ey

, w
ho

 
sh

ip
pe

d 
ab

ou
t 

50
0 

to
ns

 o
f 

or
e 

th
at

 i
s 

re
po

rt
ed

 t
o 

ha
ve

 a
ve

ra
ge

d 
28

 
pe

r 
ce

nt
 in

 co
pp

er
 a

nd
 2

0 
ou

nc
es

 in
 s

ilv
er

 a
nd

 $
2 

in
 g

ol
d 

to
 th

e 
to

n
;1 

al
so

 2
4 

to
ns

 o
f 

or
e 

w
hi

ch
 g

av
e 

12
0 

ou
nc

es
 t

o 
th

e 
to

n 
in

 s
ilv

er
 a

nd
 3

0 
pe

r 
ce

nt
 in

 le
ad

. 
T

he
se

 s
hi

pm
en

ts
 w

er
e 

m
ad

e 
in

 1
89

7-
98

: 
In

 19
00

, 
M

r. 
M

al
on

ey
 s

ol
d 

th
e 

m
in

e 
to

-t
he

 -B
la

ck
 M

ou
nt

ai
n 

M
in

in
g 

C
o.

 o
f 

P
ri

et
o,

' M
ex

ic
o.

 
It

 h
as

 s
in

ce
 b

ec
om

e 
th

e 
pr

op
er

ty
 o

f 
th

e 
B

an
co

 d
el

 
O

ro
 M

in
in

g 
C

o.
, 

of
 M

ag
da

le
na

, 
So

no
ra

, 
M

ex
ic

o,
 w

it
h 

he
ad

qu
ar

te
rs

 
in

 C
hi

ca
go

. 
T

he
 p

ro
pe

rt
y 

co
nt

ai
ns

 f
ou

r 
cl

ai
m

s, 
on

 w
hi

ch
 t

hi
s 

co
m


pa

ny
 h

as
 d

on
e 

co
ns

id
er

ab
le

 d
ev

el
op

m
en

t 
w

or
k,

 a
nd

 in
 1

90
9 

th
er

e 
WI

lS 
ab

ou
t 2

0 
to

ns
 o

f 
or

e 
in

 t
he

 b
in

s 
re

ad
y 

fo
r s

hi
pm

en
t. 

T
he

 p
ro

pe
rt

y 
is

 d
ev

el
op

ed
 b

y 
ab

ou
t 4

,0
60

 f
ee

t o
f 

w
or

k 
co

nt
ai

ne
d 

in
 

th
re

e t
un

ne
ls

 a
nd

 t
he

ir
 w

in
ze

s 
on

 s
ui

ta
bl

y 
sp

ac
ed

 le
ve

ls
 b

et
\v

ee
n 

el
e

va
ti

on
s 

of
 a

bo
ut

 4
,7

00
 a

nd
 5

,0
00

 f
ee

t, 
as

 s
ho

w
n 

in
 fi

gu
re

 4
0.

 
T

w
o 

of
 t

he
 t

un
ne

ls
, o

f 
w

hi
ch

 t
he

 lo
w

er
 i

s 
41

5 
fe

et
 in

 le
ng

th
 a

nd
 t

he
 o

th
er

 
67

0 
fe

et
, a

re
 d

ri
ft

s 
on

 t
he

 m
ai

n 
ve

in
. 

T
he

 o
th

er
 i

s 
a 

cr
os

sc
ut

 w
hi

ch
 

op
en

s 
a 

pa
ra

lle
l 

ve
in

. 
T

he
 d

ep
os

its
 o

cc
ur

 in
 h

al
f 

a 
do

ze
n 

or
 m

or
e 

qu
ar

tz
 v

ei
ns

 a
nd

 a
ss

o
ci

at
ed

 b
an

ds
 o

f 
cr

us
he

d 
m

in
er

al
iz

ed
 r

oc
k,

 a
ll 

co
nt

ai
ne

d 
in

 a
 f

au
lt

 
sh

ea
r 

zo
ne

 in
 t

he
 q

ua
rt

z 
m

on
zo

ni
te

, 
w

ith
 i

nt
ru

si
ve

 d
io

ri
te

 c
ro

pp
in

g 
ou

t 4
00

 fe
et

 to
 th

e 
no

rt
he

as
t o

f 
th

e 
lo

w
er

 tu
nn

el
 a

nd
 g

ra
ni

te
 p

or
ph

yr
y 

ne
ar

 b
y.

 
T

he
 v

ei
ns

 a
nd

 s
he

ar
 z

on
e 

di
p 

ab
ou

t 
60

0 
SE

. 
T

he
 m

ai
n 

ve
in

 i
s 

sh
ow

n 
in

 t
he

 l
ow

er
 d

ri
ft

, d
ri

ve
n 

in
 t

he
 g

ra
ni

te
 f

oo
tw

al
l 

of
 t

he
 z

on
e,

 
at

 a
n 

el
ev

at
io

n 
of

 4
,7

55
 f

ee
t. 

T
he

 1
40

-f
oo

t 
cr

os
sc

ut
 tu

nn
el

, s
itu

at
ed

 3
00

 f
ee

t n
or

th
ea

st
 a

nd
 5

0 
fe

et
 

ab
ov

e 
th

e 
lo

w
er

 d
ri

ft
, 

be
sid

es
 c

ro
ss

in
g 

nu
m

el
'O

US
 s

m
al

l 
fis

su
re

s 
an

d 

1 
Or

al 
c

o
m

m
u

n
ic

a
ti

o
n

 
fr

o
m

 
.T.

 A
. 

St
rn

lt
h.

 

B
U

E
N

 A
 

V
IS

T
A

 
M

IN
E

. 
31

5 
m

in
er

al
iz

ed
 s

lip
s,

 s
ho

w
s 

in
 t

he
 f

ac
e 

a 
4-

fo
ot

 i
ro

n-
st

ai
ne

d 
zo

ne
 o

f 
cr

us
he

d 
gr

an
ite

 a
nd

 q
ua

rt
z 

ca
rr

yi
ng

 p
yr

ite
, c

ha
lc

op
yr

ite
, a

n d
 a

 l
itt

le
 

m
ol

yb
de

ni
te

. 
-

T
he

 v
ei

n 
in

 t
he

 u
pp

er
 t

un
ne

l, 
w

hi
ch

 i
s 

ab
ou

t 
14

5 
fe

et
 a

bo
ve

 t
he

 
lo

w
er

 t
un

ne
l 

an
d 

10
0 

fe
et

 b
el

ow
 t

he
 c

re
st

 o
f 

th
e 

rid
ge

, 
va

ri
es

 f
ro

m
 

2 
to

 6
 f

ee
t 

in
 w

id
th

 a
nd

 i
s 

se
pa

ra
te

d 
fr

om
 t

he
 g

ra
ni

ti
c 

co
un

ti-
y 

ro
ck

 
by

 g
ou

ge
. 

It
 i

s 
fil

le
d 

m
ai

nl
y 

w
ith

 q
ua

rt
z 

an
d 

ca
lc

ite
, 

co
nt

ai
ni

ng
 

py
ri

te
, c

ha
lc

op
yr

ite
, 

an
d 

bo
rn

ite
, a

nd
 s

m
al

l 
am

ou
nt

s 
of

 a
zu

ri
te

 a
nc

l 
m

al
ac

hi
te

 a
re

 s
ee

n 
in

 t
he

 g
ou

ge
 m

at
er

ia
l. 

B
es

id
es

 c
op

pe
r 

th
e 

or
e 

is
 

sa
id

 t
o 

ca
n

y 
go

ld
 a

nd
 s

ilv
er

.' 
In

 th
e 

ve
in

 t
he

 m
et

al
lic

 m
in

er
al

s 
ar

e 

N
· 1 

� "f.;':
" .• } :: 

:0·.: .
. ,.; 

,. o 

Sw
. 

NW
. 

,.
 '.0

,,0.<$' 
SE

. 

PR
OJ

EC
TIO

N 
NO

RM
Al.

. 
TO

 VE
IN

 

NE
. 

Ele
v.4.

7S
S'

 
�

�
. 

--,
 

PL
AN

 
/

 
VE

RT
ICA

L P
RO

JE
CT

ION
 ALO

NG
 V

El
 N 

50
0 

50
0 F

ee
t 

I 
, 

FI
GU

RE
 4

0
.-

P
h,

n
 

a
n

d
 

p
ro

Je
c

tl
o

n
s

 
o

f 
B

u
e

n
a

 V
is

ta
 m

in
e

. 

fo
un

d 
ne

xt
 t

o 
th

e 
w

al
ls

 a
nd

 f
av

or
 t

he
 h

an
gi

ng
 w

al
l, 

an
d 

ac
co

rd
in

gl
y 

th
ey

 w
er

e 
de

po
si

te
d 

du
ri

ng
 t

he
 e

ar
ly

 s
ta

ge
s 

of
 fi

ss
ur

e 
fil

lin
g.

 
T

he
 

py
ri

te
 a

nd
 c

ha
lc

op
yr

it
e 

ar
e 

co
at

ed
 w

ith
 b

la
ck

 s
ul

ph
id

e 
of

 c
op

pe
r 

an
d 

in
 p

la
ce

s s
ho

w
 th

e 
ir

id
es

ce
nt

 c
ol

or
s 

of
 c

ov
el

lit
e.

 
C

op
pe

r 
an

d 
ir

on
 s

ul


ph
at

es
 a

re
 b

ei
ng

 d
ep

os
ite

d 
in

 t
he

 w
or

ki
ng

s. 
In

 th
e 

fa
ce

 o
f 

th
e 

dr
if

t 
th

e 
w

al
l r

oc
k 

is
 sh

ea
re

d 
an

d 
al

te
re

d 
an

d 
co

nt
ai

ns
 d

iss
em

in
a't

ed
 p

yr
ite

. 
T

he
 c

lri
ft

 c
on

ta
in

s 
so

m
e 

st
op

in
g 

at
 v

ar
io

us
 p

oi
nt

s 
an

d 
th

re
e 

in
cl

in
ed

 
w

in
ze

s 
SLI

nk
 on

 t
he

 v
ei

n 
to

 d
ep

th
s 

of
 4

0 
to

 1
00

 f
ee

t. 
S

om
e 

su
rf

ac
e 

w
or

k 
in

 t
he

 s
ad

dl
e 

ab
ov

e 
th

e 
dr

if
t 

sh
ow

s 
a 

st
ro

ng
 q

ua
rt

z 
ve

in
 w

ith
 

ga
le

na
 a

nd
 a

 l
it

tle
 c

ha
lc

op
yr

ite
. 

A
 t

un
ne

l 
(n

ot
 v

is
ite

d)
 t

o 
th

e 
no

rt
h 

of
 t

he
 s

ad
dl

e 
is

 lo
ca

te
d 

on
 t

he
 s

am
e 

ve
in

. 

1 
H

e
p

o
rt

 
o

f 
th

e 
Go

vc
n

l'J
r 

or
 A

ri
z

o
n

a
. 

19
0

3
, 

p
. 

1
12

. 



(X
) 

I ~
 

-;:..
 

31
6 

S
A

N
T

A
 

R
IT

A
 

.-\
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

X
ll

'l
O

 P
R

O
S

P
E

C
T

. 

T
h

e 
K

in
g

 p
ro

sp
ec

t 
is

 
ha

lf
 a

 
m

il
e 

no
rt

he
as

t 
o

f 
th

e 
B

ue
na

 V
is

ta
 

m
in

e 
an

d 
ab

ou
t 

a 
qu

ar
te

r 
o

f 
a 

m
ile

 
so

ut
h 

of
 P

ro
vi

de
nc

ia
 C

an
yo

n.
 

It
 is

 o
pe

ne
d 

m
ai

nl
y 

by
 a

 4
0-

fo
ot

 s
h

af
t 

an
d 

a 
dr

if
t.

 
T

h
e 

d
ri

ft
 w

as
 n

ot
 

en
te

ra
bl

e 
b

u
t 

to
 j

ud
ge

 f
ro

m
 t

he
 s

iz
e 

o
f 

th
e 

du
m

p 
m

u
st

 b
e 

ex
te

ns
iv

e.
 

T
he

 d
ep

os
it

s 
ap

p
ar

en
tl

y
 o

cc
ur

 i
n 

a 
10

-i
nc

h 
ir

on
-s

ta
in

ed
 

ba
nd

ed
 

qu
ar

tz
 v

ei
n 

w
hi

ch
 d

ip
s 

70
° 

S
E

. 
in

 c
oa

rs
e 

qu
ar

tz
 m

on
zo

ni
te

 a
nd

 w
hi

ch
 

as
 s

ee
n 

in
 t

he
 s

h
af

t 
ca

rr
ie

s 
py

ri
te

, 
ch

al
co

py
ri

te
, 

an
d 

bo
rn

it
e,

 
w

it
h 

so
m

e 
m

al
ac

hi
te

 a
nd

 a
zu

ri
te

, 
ex

te
nd

in
g 

to
 a

 d
ep

th
 o

f 
15

 f
ee

t 
be

lo
w

 t
he

 
su

rf
ac

e.
 

A
bo

ut
 5

 t
on

s 
of

 c
op

pe
r 

or
e 

co
nt

ai
ni

ng
 p

ri
nc

ip
al

ly
 t

he
se

 
m

in
er

al
s 

lie
s 

on
 t

he
 d

um
p.

 K
A

R
C

R
E

 P
R

O
S

P
E

C
T

. 

T
he

 M
ar

ch
e 

pr
os

pe
ct

 i
s 

in
 

P
ro

vi
de

nc
ia

 C
an

yo
n,

 
on

e-
ei

gh
th

 
o

f 
a 

m
il

e 
no

rt
he

as
t 

o
f 

th
e 

K
in

g 
pr

os
pe

ct
 a

nd
 1

! 
m

ile
s 

ea
st

 o
f 

th
e 

G
ol

de
n 

R
os

e 
ca

m
p,

 a
t 

an
 e

le
va

ti
on

 o
f 

ab
ou

t 
4,

55
0 

fe
et

. 
It

 is
 o

pe
ne

d 
b

y
 t

w
o 

tu
nn

el
 d

ri
ft

s 
dr

iv
en

 i
n 

op
po

si
te

 d
ir

ec
ti

on
s 

on
 d

if
fe

re
nt

 s
id

es
 o

f 
th

e 
gu

lc
h,

 o
f 

w
hi

ch
 t

he
 s

ou
th

er
ly

 o
ne

 i
s 

!)0
 f

ee
t 

in
 l

en
gt

h.
 
It

 is
 o

n 
a 

2-
fo

ot
 

qu
ar

tz
 v

ei
n 

w
hi

ch
 

di
ps

 3
5°

 
S

E
. 

in
 q

u
ar

tz
 m

on
zo

ni
te

. 
T

h
e 

ve
in

 
is

 
co

m
po

se
d 

m
ai

nl
y 

o
f 

ir
on

-s
ta

in
ed

 q
u

ar
tz

 a
nd

 c
ru

sh
ed

 r
oc

k 
o

r 
go

ug
e 

an
d 

co
nt

ai
ns

 s
om

e 
m

al
ac

hi
te

 a
nd

 a
zu

ri
te

. 
N

o 
su

lp
hi

de
s 

w
er

e 
no

te
d.

 

G
L

A
D

S
T

O
N

E
 P

R
O

S
P

E
C

T
. 

T
h

e 
G

la
ds

to
ne

 p
ro

sp
ec

t 
is

 o
n 

th
e 

no
rt

h 
si

de
 o

f 
P

ro
v

id
en

ci
a 

C
an


yo

n 
ab

ou
t 

h
al

f 
a 

m
il

e 
no

rt
he

as
t 

o
f 

th
e 

M
ar

ch
e 

pr
os

pe
ct

, 
at

 a
n 

el
ev

a
ti

on
 o

f 
ab

ou
t 

4,
70

0 
fe

et
. 

T
h

e 
p

ro
p

er
ty

 c
om

pr
is

es
 a

 g
ro

up
 o

f 
cl

ai
m

s.
 

It
 i

s 
op

en
ed

 b
y 

a 
sh

af
t 

ne
ar

 t
he

 c
en

te
r 

o
f 

th
e 

gr
ou

p 
an

d 
is

 s
ai

d 
to

 
ha

ve
 s

hi
pp

ed
 a

 n
um

be
r 

o
f 

to
ns

 o
f 

or
e,

 c
on

ta
in

in
g 

m
ai

nl
y 

ch
al

co
py

ri
te

 
an

d 
bl

ac
k 

co
pp

er
 s

ul
ph

id
e,

 t
h

at
 a

ve
ra

ge
d 

28
 p

er
 c

en
t 

in
 c

op
pe

r.
 

P
R

O
T

O
 M

IN
E

. 

O
n

 l
ea

vi
ng

 t
he

 f
oo

th
il

l 
o

r 
G

ro
ss

 b
el

t 
ju

st
 d

es
cr

ib
ed

 a
nd

 a
sc

en
di

ng
 

th
e 

sl
op

e 
w

hi
ch

 
ri

se
s 

ea
st

w
ar

d 
to

 G
ua

jo
lo

te
 F

la
t,

 t
he

 o
bs

er
ve

r 
en


co

un
te

rs
 a

 d
if

fe
re

nt
 s

et
 o

f 
fi

ss
ur

es
 a

nd
 v

ei
ns

 w
hi

ch
 s

tr
ik

e 
m

m
·e

 n
ea

rl
y 

no
rt

h,
 a

lm
os

t 
at

 r
ig

h
t 

an
gl

es
 t

o 
th

e 
co

ur
se

 o
f 

th
e 

ve
in

s 
in

 
th

e 
G

J'o
ss

 
be

lt
. 

In
 t

he
 q

ua
rt

z 
m

on
zo

ni
te

 r
id

ge
, 

fo
ll

ow
ed

 
by

 t
he

 t
ra

il
 l

ea
di

ng
 

fr
om

 t
he

 G
la

ds
to

ne
 p

ro
sp

ec
t 

n
o

rt
h

w
ar

d
 u

p 
to

 G
ua

jo
lo

te
 F

la
t,

 t
he

re
 

ar
e 

di
st

ri
bu

te
d 

th
ro

u
g

h
 a

 d
is

ta
nc

e 
o

f 
1!

 m
il

es
 i

n 
a 

ve
rt

ic
al

 r
an

ge
 o

f 
1,

00
0 

fe
et

 h
al

f 
a 

do
ze

n 
o

r 
m

or
e 

m
in

es
 a

nd
 p

ro
sp

ec
ts

, 
in

cl
ud

in
g 

th
e 

P
ro

to
 m

in
e,

 l
oc

at
ed

 j
u

st
 w

es
t 

o
f 

th
e 

tr
ai

l 
at

 a
bo

ut
 t

he
 5

,0
00

-f
oo

t 
co

n
to

ur
. 

T
hi

s 
m

in
e 

is
 o

pe
ne

d 
by

 a
 s

er
ie

s 
o

f 
tu

nn
el

s 
an

d 
sh

af
ts

. 
It

 is
 o

n 
a 

2~
 t

o
 5

 f
oo

t 
ve

in
 w

hi
ch

 d
ip

s 
80

° 
E

. 
in

to
 t

he
 m

ou
nt

ai
n,

 w
it

h
 a

 d
ik

e 
o

r 
in

tr
us

iv
e 

m
as

s 
of

 d
io

ri
te

 
fo

rm
in

g 
th

e 
fo

ot
w

al
l 

an
d

 
th

e 
qu

ar
tz

 

F
O

U
R

 
M

E
T

A
L

S
 

M
IN

E
. 

31
7 

m
on

zo
ni

te
 c

ou
nt

ry
 r

oc
k 

th
e 

ha
ng

in
g 

w
al

l.
 

T
he

 v
ei

n 
a
t 

th
e 

su
rf

ac
e 

is
 

hi
gh

ly
 i

ro
n-

st
ai

ne
d.

 
T

h
e 

pr
in

ci
pa

l 
or

e 
m

in
er

al
 i

s 
ch

al
co

py
ri

te
. 

O
ne

 
o

f 
th

e 
sh

af
ts

, 
w

hi
ch

 i
s 

10
0 

fe
et

 o
r 

m
or

e 
de

ep
, 

co
nt

ai
ns

 w
at

er
. 

O
pe

n
in

gs
 o

f 
co

ns
id

er
ab

le
 e

xt
en

t,
 s

ee
n 

ac
ro

ss
 t

h
e 

br
oa

d 
he

ad
 o

f 
th

e 
ca

ny
on

 
to

 t
he

 n
o

rt
h

 b
ut

 n
ot

 v
is

it
ed

, 
se

em
 t

o 
be

 o
n 

th
is

 s
am

e 
vP

.in
. 

F
O

U
R

 
K

E
T

 .&
L

S 
K

IN
E

. 

L
o

ca
ti

o
n

.-
T

he
 F

o
u

r 
M

et
al

s 
m

in
e 

is
 a

 m
il

e 
ea

st
 o

f 
th

e 
P

ro
to

 m
in

e,
 

in
 t

he
 h

ea
d 

o
f 

P
ro

vi
de

nc
ia

 C
an

yo
n 

on
 i

ts
 n

or
th

 s
id

e,
 o

n 
th

e 
so

ut
h 

ed
ge

 o
f 

G
ua

jo
lo

te
 F

la
t,

 a
t 

an
 e

le
va

ti
on

 o
f 

ab
ou

t 
5,

40
0 

fe
et

. 
It

 i
s 

3 
m

il
es

 n
or

th
w

es
t 

o
f 

W
as

hi
ng

to
n 

an
d 

2
! 

m
il

es
 s

ou
th

w
es

t 
o

f 
M

ow
ry

. 
T

h
e 

ca
m

p,
 w

hi
ch

 i
s 

a 
vi

ll
ag

e 
o

f 
ab

ou
t 

10
0 

M
ex

ic
an

 l
ab

or
er

s 
an

d 
a 

fe
w

 
w

hi
te

s,
 i

s 
th

re
e-

fo
ur

th
s 

of
 a

 m
il

e 
to

 t
he

 n
o

rt
h

, 
on

 G
ua

jo
lo

te
 F

la
t,

 a
t 

an
 e

le
va

ti
on

 o
f 

5,
80

0 
fe

et
. 

T
w

o 
go

od
 w

ag
on

 r
oa

ds
 c

on
ne

ct
 t

he
 c

am
p 

w
it

h 
th

e 
st

ag
e 

ro
ad

 .2
 m

ile
s 

di
st

an
t 

on
 t

h
e 

ea
st

, 
on

e 
at

 a
 p

oi
nt

 h
al

f 
u. 

m
ile

 s
ou

th
 a

nd
 t

he
 o

th
er

 a
t 

a 
po

in
t 

a 
m

il
e 

no
rt

hw
es

t 
o

f 
M

ow
ry

, 
an

d 
by

 
th

e 
la

tt
et

• 
ro

at
l 

P
at

ag
o

n
ia

, 
on

 
th

e 
ra

il
ro

ad
, 

is
 1

6 
m

il
es

 d
is

ta
nt

. 
N

og
al

es
 i

s 
13

 m
il

es
 

w
es

t 
of

 t
he

 m
in

e,
 

an
d

 t
he

 W
as

hi
ng

to
n-

N
og

ul
cs

 
w

ag
on

 r
oa

d 
is

 h
al

f 
a 

m
il

e 
a w

ay
. 

H
·i3

to
ry

 a
n

d
 p

ro
d

u
ct

io
n

.-
T

h
e 

de
po

si
t,

 
kn

ow
n 

as
 

th
e 

G
ua

jo
lo

te
 

lo
de

, 
w

as
 d

is
co

ve
re

d 
by

 p
io

ne
er

s 
in

 t
he

 s
ix

ti
es

 o
r 

be
fo

re
, 

bu
t 

no
t 

de


ve
lo

pe
d 

fo
r 

so
m

e 
ti

m
e.

 
B

ro
w

n
e'

 s
ta

te
s:

 

T
IJ

e 
G

ua
jo

lo
te

 l
od

e,
 4

 m
il

es
 w

es
t 

o
t 

tl!
e 

M
ow

ry
 m

in
es

, 
Is

 a
 l

od
e 

va
ry

in
g 

fr
om

 
1 

to
 6

 t
ee

t 
In

 w
hl

tl
J 

on
 t

lJ
e 

su
rf

ac
e.

 
A

t 
tlJ

e 
bo

tt
om

 o
t 

a 
s!

Jn
tt 

o
t G

O
 t

ee
t 

tlJ
er

e 
Is

 
a 

ve
in

 o
t 

m
et

al
 3

 t
ee

t 
w

id
e.

 
T

he
 o

re
 I

s 
cl

Jl
ef

ly
 s

ul
pl

J 
ur

et
s 

ot
 s

li
ve

r 
an

d
 t

lJ
er

e 
ar

e 
tr

uc
es

 o
t 

go
ld

. 

L
at

er
 t

he
 p

ro
p

et
ty

 
w

as
 

ow
ne

d 
by

 
G

eo
rg

e 
G

ro
ss

, 
fr

om
 

w
ho

m
 

it
 

w
as

 b
ou

gh
t 

ab
ou

t 
1!

:10
4 

b
y

 t
h

e 
pr

es
en

t 
ow

ne
r,

 t
he

 F
o

u
r 

M
et

al
s 

M
in


in

g 
C

o.
 o

f 
A

ri
zo

na
, 

w
it

h 
he

ad
qu

ar
te

rs
 a

t 
M

ow
ry

, A
ri

z.
, a

nd
 B

la
nd

in
s

vi
lle

, 
Il

l.
 

In
 t

he
 f

ol
lo

w
in

g 
y

ea
r 

th
is

 c
om

pa
ny

 o
pe

ne
d 

it
 w

it
h 

ov
er

 
2,

00
0 

fe
et

 o
f 

w
or

k.
• 

In
 1

!:1
06

 a
 s

hi
pm

en
t 

o
f 

or
e 

co
nt

ai
ni

ng
 c

op
pe

r,
 g

ol
d,

 a
nd

 s
il

ve
r 

w
as

 
m

ad
e,

3 
an

d 
be

gi
nn

in
g 

in
 1

!)
07

 m
or

e 
ex

te
ns

iv
e 

de
ve

ll'
lp

m
en

t 
w

or
k 

w
as

 
do

ne
, 

in
cl

ud
in

g 
th

e 
d

ri
v

in
g

 o
f 

th
e 

R
ed

 H
il

l 
71

2-
fo

ot
 l

ow
er

 c
ro

ss
cu

t 
tu

nn
el

, 
cu

tt
in

g 
th

e 
ve

in
, 

an
d 

th
e 

ta
k

in
g

 o
u

t 
o

f 
co

ns
id

er
ab

le
 l

ow
-g

ra
de

 
or

e,
 o

f 
w

hi
ch

 s
ev

er
al

 t
ho

us
an

d 
to

ns
 n

ow
 l

ie
s 

on
 t

he
 d

um
p.

 
D

u
ri

n
g

 
th

e 
w

in
te

r 
o

f 
1!

:1
08

-!:
l 

80
 m

en
 w

er
e 

em
pl

oy
ed

 a
t 

th
e 

m
in

e.
 

S
in

ce
 t

ha
t 

ti
m

e 
so

m
e 

w
or

k 
ha

s 
be

en
 

ca
rr

ie
d 

on
 i

nt
er

m
it

te
nt

ly
 b

y 
tw

o 
sm

al
l 

fo
rc

es
 o

f 
m

en
. 

T
h

e 
p

ro
p

er
ty

 c
om

pr
is

es
 a

 g
ro

up
 o

f 
35

 c
la

im
s.

 
D

ev
el

op
m

en
ts

 a
nd

 e
q

tt
ip

m
en

t.
-T

h
e 

m
in

e 
is

 
de

ve
lo

pe
d 

b
y

 a
bo

ut
 

3,
00

0 
fe

et
 

of
 

w
or

k,
 

co
ns

is
ti

ng
 m

ai
nl

y 
o

f 
cr

os
Sc

ut
 

tu
nn

el
s,

 
tw

o 
of

 
1 

B
ro

w
ne

, 
J.

 
R

., 
M

in
er

al
 

re
so

ur
ce

s 
or

 
th

e 
S

ta
te

s 
an

d
 

T
er

tl
to

rl
es

 
w

es
t 

o
t 

tb
e 

R
oc

ky
 

M
o

u
n

ta
in

s,
 1

86
7,

 p
. 

44
0,

 1
S

68
. 

• 
H

ei
ke

s,
 V

. 
C

., 
U

. 
S

. 
G

eo
l. 

S
ur

ve
y 

M
in

er
al

 
R

es
ou

rc
es

, 
10

05
, 

p.
 

15
6,

 1
00

0,
 

• 
!d

ew
, 

l!
lO

O
, 

p.
 

17
1,

 
10

07
. 



(b I � 

31
8 

SA
N

T
A

 
R

IT
A

 A
N

D
 P

A
T

A
G

O
N

IA
 M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

w
hi

ch
, c

on
ne

ct
ed

 b
y 

an
 u

pr
ai

se
, e

xt
en

d 
no

rt
h 

an
d 

so
ut

h 
fo

r-m
or

e 
th

an
 

1,2
00

 f
ee

t t
hr

ou
gh

 t
he

 h
ill

, a
s 

sh
ow

n 
in

 fi
gu

re
 4

l.
 

T
he

 c
om

pa
ny

 b
ui

ld
in

gs
 a

cc
om

m
od

at
e 

20
 m

en
, 

an
d 

th
e 

ca
m

p 
co

n
ta

in
s 

M
ex

ic
an

 b
ui

ld
in

gs
 s

uffi
ci

en
t 

fo
r 

ab
ou

t 
15

0 
pe

rs
on

s. 
"V

at
er

 f
or

 
do

m
es

tic
 u

se
 a

nd
 f

or
 s

to
ck

 i
s 

su
pp

lie
d 

by
 a

 2
0-

fo
ot

 w
el

l, 
an

d 
m

uc
h 

of
 t

he
 o

ak
 ti

m
be

r 
on

 t
he

 fl
at

 is
 s

ui
ta

bl
e 

fo
r 

m
in

e 
us

e.
 

T
op

og
ra

p
h

y
 a

n
d

 g
eo

lo
g

y
.-

T
h

e 
m

in
e 

is
 in

 a
 s

m
al

l 
hi

ll,
 k

no
w

n 
as

 
F

ou
r 

M
et

al
s 

H
ill

 
(fi

g.
 4

1)
, 

su
rm

ou
nt

in
g 

a 
st

ee
p 

ri
dg

e 
w

hi
ch

 d
e

sc
en

ds
 f

ro
m

 t
he

 G
ua

jo
lo

te
 F

la
t 

1,
00

0 
fe

et
 s

ou
th

ea
st

w
ar

d 
in

to
 t

he
 

he
ad

 o
f 

P
ro

vi
de

nc
ia

 C
an

yo
n 

in
 t

he
 h

or
iz

on
ta

l 
di

st
an

ce
 o

f 
tl

ll'
ee

-

s.
 

El
ev:

.5.8
50

1 
N

. 

o('t
zo

ni
l�

 
�lJ

a(
t1.

 en
 

, 
er

af'
1.e

d ao
e o

re
 

SI
O'

 
£I

e v.
 S.

48
0'

 
11'\0

 
'/'J·'il

 
�

 
I 

UP
RA

IS
E 

4S
" 

M
os

tly
 

or
 1 0

 
� 

45
0'

 
".: 

£1/
 

712
 

I 
12

0'
 

P
R

O
F

IL
E

 O
F 

FO
UR

 M
ET

AL
S 

HI
LL

 O
N 

LI
NE

 C
C 

C
R

O
S

S
C

U
T

 
T

U
N

N
E

L
S

 

-
N.

 

712
' 

c=
= 40

0'.:600' 
PL

AN
 

500
 

0 
500

 Fe
et 

I F
IG

U
R

E
 

H
.-

P
r

o
fi

le
 

fi
n

d
 

p
la

n
 

o
r 

F
o

u
r

 
M

et
a

ls
 

m
in

e.
 

fo
ur

th
s 

of
 a

 m
ile

. 
O

n 
th

e 
no

rt
he

as
t 

th
e 

hi
ll 

an
d 

th
e 

rid
ge

 a
re

 s
ep

a
ra

te
d 

fr
om

 t
he

 m
ou

nt
ai

n 
m

as
s 

by
 a

 t
ri

bu
ta

ry
 g

ul
ch

 a
bo

ut
 3

00
 f

ee
t 

de
ep

; 
on

 t
he

 s
ou

th
 t

he
 s

ur
fa

ce
 f

ro
m

 t
he

 t
op

 o
f 

th
e 

hi
ll 

de
cli

ne
s 

st
ee

pl
y 

95
0 

fe
et

 in
to

 th
e 

ca
ny

on
 in

 a
 h

or
iz

on
ta

l d
is

ta
nc

e 
of

 a
 t

hi
rd

 o
f 

a
 m

ile
, o

r 
at

 a
n 

an
gl

e 
of

 a
bo

ut
 2

70
• 

T
he

 h
ill

 is
 s

l ig
ht

ly
 o

bl
on

g 
pa

r
al

le
l 

w
ith

 t
he

 r
id

ge
, 

w
ith

 a
 b

as
al

 o
r 

sh
o1

1:e
r 

di
am

et
er

 o
f 

ab
ou

t 
1,

20
0 

fe
et

, a
s 

sh
ow

n 
ill

 fi
gu

re
 4

1.
 

T
he

 d
ep

os
it 

oc
cu

rs
 i

n 
a 

st
oc

kl
ik

e 
bo

dy
 o

f 
th

e 
yo

un
ge

r 
qu

ar
tz

 
m

on
zo

ni
te

 o
r 

"
po

rp
hy

ry
,"

 w
hi

ch
. f

or
m

s 
F

ou
r 

M
et

al
s 

H
ill

 a
nd

 i
n

tr
ud

es
 t

he
 o

ld
er

 q
ua

rt
z 

m
on

zo
ni

te
. 

T
he

 i
nt

ru
si

ve
 q

ua
rt

z 
m

on
zo

ni
te

 
is

 t
he

 u
su

al
 r

ed
di

sh
-g

ra
y 

gr
an

ito
id

 r
oc

k 
de

sc
ri

be
d 

on
 p

ag
e 

Gel
, 

It
 

U 5
. G

EO
LO

GIC
AL

 S
UR

VE
Y 

BU
LL

ET
IN 

�8
2 

PL
AT

E 
XX

III 

(
R

O
P

P
IN

G
S

 O
F

 C
O

P
P

E
R

 
D

E
P

O
S

IT
S

 O
F

 
F

O
U

R
 

M
E

T
A

L
S

 
M

IN
E

. 

In 
mi

ne
ra

liz
lld

 sh
ea

r z
o

n
e

 i
n

 q
ua

rt
z 

m
o

n
zo

n
it

a
. 

L
o

o
k

in
g

 n
o

rt
ne

a
st

. 



()) t � 

F
O

t:
R

 
�

[E
T

A
L

::;
 

�
l

l
);

E
. 

;jl
U 

is
 g

ru
nu

la
r 

an
d

 m
ed

iu
m

 g
ra

in
ed

 a
nd

 i
s 

co
m

po
se

d 
m

ai
nl

y
 o

f 
ol

ig
oc

la
se

 
un

d 
or

th
oc

la
se

 
in

 
ab

ou
t 

eq
ua

l 
am

ou
nt

s,
 w

it
h

 c
on

si
de

ra
bl

e 
bi

ot
it

e,
 

m
ag

ne
ti

te
, s

om
e 

ho
rn

bl
en

d
e,

 a
nd

 q
ua

rt
z.

 
It

 i
s 

in
tr

ud
ed

 i
n 

th
e 

so
ut

h
 

fa
ul

t 
zo

ne
 o

f 
th

e 
G

ua
jo

lo
te

 b
lo

ck
, 

w
he

re
 i

t,
 t

og
et

he
r 

w
it

h
 s

om
e 

of
 

th
e 

ad
jo

in
in

g
 

ol
de

r 
qu

ar
tz

 m
on

zo
ni

te
, 

ha
s 

si
nc

e 
be

en
 

p
ro

fo
un

d
ly

 
sh

ee
te

d,
 s

ha
tt

er
ed

, 
cr

us
he

d
, 

an
d

 m
in

er
al

iz
ed

. 
A

s 
sh

ow
n 

in
 

P
lu

te
 

X
X

II
I, 

it
 i

s 
sl

ic
ed

 b
y

 a
 d

om
in

an
t 

ea
st

-w
es

t 
ve

rt
ic

al
 s

he
et

in
g

 a
bo

ut
 

pa
ra

ll
el

 
w

it
h

 
th

e 
fa

ul
t 

sc
ar

p.
 

U
nd

er
g

ro
un

d
 

it
 

is
 

sh
at

te
re

d 
an

d 
tr

a v
er

se
d 

by
 fi

ss
ur

es
, 

se
am

s,
 a

nd
 f

ra
ct

ur
es

 t
re

nd
in

g
 i

n
 a

lm
os

t 
ev

er
y 

d
ir

ec
ti

on
, 

an
d

 t
he

se
 

ar
e 

la
rg

el
y 

fil
le

d 
by

 
py

ri
te

 a
nd

 
ch

al
co

py
ri

te
 

to
 s

nc
h

 a
n

 e
xt

er
n

 t
ha

t 
th

e 
ro

ck
 m

as
s 

as
 a

 w
ho

le
 f

or
m

s 
a 

SO
lt 

of
 

br
ec

ci
a 

ce
m

en
te

d
 b

y
 t

he
 i

ro
n 

co
nt

en
t.

 
It

 is
 s

ta
in

ed
 a

 b
ri

ll
ia

nt
 r

ed
 

on
 t

he
 w

ea
th

er
ed

 s
ur

fa
ce

 .
. 

In
 t

he
 s

ou
th

 o
r 

lo
w

er
 t

un
ne

l 
w

ut
er

 a
nd

 s
of

t 
gr

ou
nd

 r
eq

ui
ri

ng
 h

ea
vy

 
ti

m
be

ri
ng

 w
er

e 
en

co
un

te
re

d
 a

t 
a 

ki
nd

 
of

 
co

nt
ac

t 
d

ip
pi

ng
 t

o 
th

e 
no

rt
h 

ut
 4

00
 f

ee
t 

in
 f

ro
m

 t
h

e 
m

ou
th

, 
be

y
on

d
 w

hi
ch

 t
o 

th
e 

fa
ce

 t
he

 
in

tr
us

iv
e 

ro
ck

 i
s 

pr
ac

ti
ca

ll
y

 a
ll

 v
er

y 
lo

\\
-g

ra
d

e 
or

e.
 

W
at

er
 s

ta
nd

s 
ne

ar
 t

he
 t

op
 o

f 
th

e 
15

-f
oo

t 
w

in
ze

 s
un

k 
fr

om
 t

hi
s 

le
ve

l. 
0

1'e
 d

ep
os

'it
s.

-
T

h
e

 d
ep

os
it

s 
ur

e 
co

pp
er

-b
ea

ri
ng

 o
re

s,
 o

cc
ur

ri
ng

 i
n

 
th

e 
m

in
er

al
iz

ed
 i

nt
ru

si
ve

 q
ua

rt
z 

m
on

zo
ni

te
. 

T
h

e 
or

e 
m

in
er

al
s 

ar
e 

pr
in

ci
pa

ll
y 

ch
al

co
py

ri
te

, 
w

it
h

 s
om

e 
se

co
nd

ar
y 

ch
al

co
ci

te
 a

nd
 c

on


si
de

ra
bl

e 
py

ri
te

, 
m

os
t 

of
 w

h
ic

h
 i

s 
pr

ob
ab

ly
 c

up
ri

fe
ro

us
. 

T
he

 d
e

po
si

ts
 o

cc
ur

 i
n

 t
he

 f
or

ID
 o

f 
su

bo
rd

in
at

e 
ve

in
s,

 l
en

se
s,

 s
tr

in
ge

rs
, 

an
d 

se
am

s 
in

 t
he

 fi
ss

ur
es

, 
jo

in
ts

, 
sh

ee
ti

ng
 p

la
ne

s,
 ·a

nd
 o

th
er

 f
ra

ct
ur

es
 i

n 
th

e 
ro

ck
, 

an
d

 a
ls

o 
to

 a.
 l

ar
g

e 
eCl.

1:e
nt

 a
s 

m
et

as
om

at
ic

 r
ep

la
ce

m
en

t 
de


po

si
ts

 
in

 t
he

 b
od

y
 o

f 
th

e 
ro

ck
 i

ts
el

f,
 n

ot
ab

ly
 i

n
 t

he
 w

al
ls

 o
f 

th
e 

fis
su

re
s 

an
d

 f
ra

ct
ur

es
, 

w
he

re
 s

ol
id

 b
od

ie
s 

or
 p

oc
ke

ts
 o

f 
re

la
ti

ve
ly

 
pu

re
 m

et
al

li
c 

m
in

er
al

s 
ar

e 
of

 c
om

m
on

 o
cc

ur
re

nc
e.

 
T

he
 p

ri
nc

ip
al

 
g

an
g

ue
 m

in
er

al
 b

es
id

es
 t

h
e 

al
te

re
d 

ro
ck

 a
nd

 p
y

ri
te

 i
s 

qu
ar

tz
, w

hi
ch

, 
ho

w
ev

er
, 

is
 o

nl
y

 s
pa

ri
ng

ly
 p

re
se

nt
. 

T
he

 e
nt

ir
e 

hi
ll

, 
1,

20
0 

fe
et

 o
r 

m
or

e 
in

 w
id

th
 a

nd
 2

,0
00

 f
ee

t 
in

 l
en

g
th

, 
is

 m
or

e 
or

 l
es

s 
m

in
er

al
iz

ed
 

an
d 

co
nt

ai
ns

 a
 l

ar
ge

 
am

ou
nt

 o
f 

lo
w

-g
ra

de
 

or
e,

 a
s 

sh
ow

n 
by

 
th

e 
cr

os
sc

ut
 t

un
ne

ls
 i

nd
ic

at
ed

 i
n 

fig
ur

e 
41

. 
T

h
e 

m
in

em
li

za
ti

on
 e

xt
en

ds
 

th
ro

ug
h 

a 
kn

ow
n 

ve
rt

ic
al

 r
an

g
e 

.o
f 

ne
ar

ly
 4

00
 f

ee
t, 

fr
om

 t
he

 c
ro

p
p

in
gs

 a
t 

th
e 

to
p 

of
 t

he
 h

il
l,

 s
ho

w
n 

in
 fi

g
ur

e 
-n

 a
nd

 P
la

te
 X

X
II

I, 
to

 
an

d
 b

el
ow

 t
he

 d
ee

pe
st

 w
or

ki
ng

s 
or

 w
in

zes
 s

un
k

 f
ro

m
 t

he
 l

ow
er

 t
un


ne

l,
 w

he
re

 
th

e 
g

eo
lo

g
ic

 
co

nd
it

io
ns

 s
ho

w
 i

t 
co

nt
in

ui
ng

 d
ow

nw
ar

d
 

w
it

ho
ut

 d
im

in
ut

io
n.

 
F

ro
m

 t
he

 i
nt

ru
si

ve
 n

at
ur

e 
of

 t
he

 c
on

ta
in

in
g

 
ro

ck
 a

nd
 t

he
 p

ro
fo

un
d

ne
ss

 o
f 

th
e 

d
is

tu
rb

an
ce

 i
t 

is
 i

nf
er

re
d

 t
ha

t 
th

e 
ad

d
it

io
na

l 
do

w
n

w
ar

d 
ex

te
nt

 i
s 

co
ns

id
er

ab
le

, 
pr

ob
ab

ly
 s

ev
er

al
 h

un


d
re

d
 f

ee
t 

be
lo

w
 t

he
 p

re
se

nt
 l

ow
er

 w
or

ki
ngs

. 
T

he
 e

nt
ir

e 
vo

lu
m

e 
of

 t
he

 h
il

l, 
ho

w
ev

er
, 

is
 n

ot
 o

f 
w

or
ka

bl
e 

g
ra

de
, 

fo
r,

 a
s 

se
en

 i
n 

th
e 

fo
re

pa
rt

 o
f 

th
e 

m
ai

n 
tu

nn
el

s,
 t

he
 m

in
er

al
iz

at
io

n 
is

 
in

 p
la

ce
s 

sp
or

ad
ic

. 
T

h
e 

be
st

 s
ho

w
in

g
s 

ar
e 

co
nt

ai
ne

d 
in

 a
 c

en
tr

al
 

be
lt

 o
r 

zo
ne

 a
bo

ut
 5

00
 f

ee
t 

in
 w

id
th

, 
ex

te
nd

in
g

 f
ro

m
 a

 p
oi

nt
 a

bo
ut

 



\'l:) 1 � 

32
0 

SA
N

T
A

 
R

IT
A

 A
N

D
 P

A
T

A
G

O
N

IA
 

�
lO

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

30
0 

fe
et

 i
n 

fr
om

 t
he

 m
ou

th
 o

f 
th

e 
so

ut
h 

or
 l

ow
er

 t
un

ne
l 

to
 a

 p
oi

nt
 

so
m

ew
ha

t 
no

rt
h 

of
 t

he
 u

pr
ai

se
 i

n
 t

he
 n

or
th

 o
r 

up
pe

r 
tu

nn
el

. 
F

ro
m

 
th

e 
so

u t
h 

ed
ge

 o
f 

th
is

 b
el

t
 a

s 
sh

ow
n 

in
 t

he
 lo

w
er

 t
un

ne
l, 

th
e 

m
in

er
al


iz

at
io

n 
is

 p
ra

ct
ic

al
ly

 c
on

ti
nu

ou
s 

fo
r 

30
0 

fe
et

 to
 t

he
 s

ta
ti

on
 r

oo
m

, 
w

he
re

 a
 w

in
ze

 i
s 

su
nk

, a
nd

 a
ls

o 
th

e 
po

rt
io

n 
of

 t
he

 z
on

e 
ly

in
g 

in
 a

nd
 

ne
ar

 t
he

 u
pr

ai
se

 1
00

 f
ee

t 
to

 t
he

 n
or

th
. 

T
he

 d
ri

ft
s 

ex
te

nd
 n

or
th

 a
nd

 
so

ut
h 

on
 a

 m
or

e 
co

nc
en

tr
at

ed
 p

or
ti

on
 o

f 
th

e 
zo

ne
, c

al
le

d 
a 

ve
in

. 
F

ro
m

 t
he

 c
on

di
ti

on
s 

in
 t

he
 f

or
ep

ar
t 

of
 t

he
 t

un
ne

ls
 i

t 
is

 i
nf

er
red

 
th

at
 t

he
 

m
et

al
lic

 
co

nt
en

ts
 a

re
 p

ro
ba

bl
y 

so
m

ew
ha

t 
le

ac
he

d 
in

 t
he

 
up

pe
r 

pa
rt

 o
f 

th
e 

hi
ll

, b
ut

 n
ot

 t
o 

an
y 

g
re

at
 e

xt
en

t , 
fo

r 
th

e 
su

lp
hi

de
s 

ap
pe

ar
 p

ro
m

in
en

tl
y 

in
 t

he
 c

ro
pp

in
gs

 a
t 

th
e 

to
p 

of
 t

he
 h

il
l. 

T
he

 v
al

ue
 o

f 
th

e 
or

e 
li

es
 s

ol
el

y 
in

 c
op

pe
r ,

 w
hi

ch
 o

cc
ur

s 
pr

in
ci

pa
ll

y 
in

 t
he

 c
ha

lc
op

yr
it

e,
 t

o 
a 

sm
al

l 
ex

te
nt

 i
n 

th
e 

se
co

nd
ar

y 
ch

al
co

ci
te

, 
an

d 
se

em
in

gl
y 

to
 s

om
e 

th
ou

gh
 p

ro
ba

bl
y 

le
ss

 e
xt

en
t 

in
 th

e c
up

ri
fe

ro
us

 
py

ri
te

 .
. T

he
 c

ha
lc

op
yr

it
e 

an
d 

py
ri

te
 o

cc
ur

 m
os

tl
y 

in
 t

he
 m

as
si

ve
 a

nd
 

fin
el

y 
cr

ys
ta

ll
in

e 
fo

rm
, b

ut
 a

 l
it

tl
e 

is
 c

oa
rs

el
y 

cr
ys

ta
ll

in
e,

 w
it

h 
cr

ys


ta
ls

 m
ea

su
ri

ng
 a

s 
m

uc
h 

as
 0

.7
 i

nc
h 

on
 t

he
 e

dg
e 

of
 t

he
 c

ub
e. 

T
he

 o
re

 
co

nt
ai

ns
 

al
so

 a
 l

it
tl

e 
go

ld
, 

le
ad

, 
an

d 
si

lv
er

, 
bu

t 
no

t 
in

 w
or

ka
bl

e 
qu

an
ti

ty
. 

A
 l

it
tl

e 
m

ag
ne

ti
te

 i
s 

al
so

 p
re

se
nt

, 
bu

t 
m

ay
 b

e 
de

ri
ve

d 
pr

in
ci

pa
ll

y 
fr

om
 t

he
 q

ua
rt

z 
m

on
zo

ni
te

. 
T

ho
ug

h 
th

e 
de

po
si

ts
 o

cc
ur

 i
n 

th
e 

qu
ar

tz
 m

on
zo

ni
te

, t
he

ir
 o

re
 m

in


er
al

s 
ar

e 
no

t 
pr

im
ar

y 
in

 t
hi

s 
ro

ck
 a

s 
ar

e 
ap

pa
re

nt
ly

 t
ho

se
 i

n 
th

e 
qu

ar
tz

 m
on

zo
ni

te
 n

ea
r 

th
e 

B
en

ne
tt

 m
in

e,
 a

lr
ea

dy
 d

es
cr

ib
ed

. 
T

he
y 

w
er

e 
fo

rm
ed

 b
y 

in
fil

tr
at

in
g

 m
in

er
al

-b
ea

ri
ng

 s
ol

ut
io

ns
 a

ft
er

 t
he

 s
ha

t
te

ri
ng

 o
f 

th
e 

qu
ar

tz
 m

on
zo

ni
te

 b
y 

th
e 

up
li

ft
 o

f 
th

e 
G

ua
jo

lo
te

 f
au

lt
 

bl
oc

k.
 

T
ha

t m
et

eo
ri

c 
w

at
er

s 
ha

ve
 p

la
ye

d 
an

 im
po

rt
an

t p
ar

t,
 a

t 
le

as
t 

in
 t

he
 c

on
ce

nt
ra

ti
on

 o
f 

th
e 

ve
in

lik
e 

po
rt

io
ns

 o
f 

th
e 

de
po

si
ts

 c
on

ta
in

ed
 

in
 t

he
 fi

ss
ur

es
 a

nd
 f

ra
ct

ur
es

, 
th

er
e 

is
 n

o 
do

ub
t, 

bu
t 

th
e 

ev
id

en
ce

 o
f 

m
et

as
om

at
ic

 r
ep

la
ce

m
en

t 
aff

or
de

d,
 f

or
 i

ns
ta

nc
e,

 b
y

 b
an

ds
 o

r 
le

ns
es

 o
f 

or
e 

se
ye

ra
l 

in
ch

es
 i

n 
w

id
th

 a
nd

 a
 n

um
be

r 
of

 f
ee

t 
in

 e
xt

en
t, 

w
ho

ll
y 

or
 

in
 p

ar
t 

re
pl

ac
in

g 
th

e 
ha

rd
 w

al
l 

ro
ck

, s
ee

m
s 

to
 i

nd
ic

at
e 

th
at

 h
yd

ro


th
er

m
;ll

 s
ol

ut
io

ns
 w

er
e 

pr
ob

ab
ly

 a
 f

ac
to

r 
in

 t
he

 o
ri

g
in

 o
f 

so
m

e 
of

 t
he

 
de

po
si

ts
. 

T
he

se
 s

ol
ut

io
ns

 m
ay

 h
av

e 
be

en
 a

ss
oc

ia
te

d
 w

it
h 

th
e 

in
tr

u
si

ve
 q

ua
rt

z 
m

on
zo

ni
te

 m
ag

m
n,

 o
r 

w
it

h 
la

te
r 

in
tr

us
io

ns
 o

f 
gr

an
it

e 
p

or
ph

yr
y 

or
 r

hy
ol

it
e.

 
R

hy
ol

it
e 

ii
lt

rn
de

s 
th

e 
qu

ar
tz

 m
on

zo
ni

te
 a

t 
a 

po
in

t 
ha

lf
 a

 m
il

e 
no

rt
h 

of
 t

he
 m

in
e.

 
S

om
e 

of
 t

he
 a

lt
er

ed
 r

oc
k 

se
en

 
in

 t
he

 f
or

ep
ar

t 
of

 t
he

 n
or

th
 t

un
n

el
 w

as
 p

ro
vi

si
on

al
ly

 r
ec

or
de

d 
in

 
th

e 
fie

ld
 

no
te

s 
as

 
gr

an
it

e 
po

rp
hy

ry
, 

bu
t 

it
 

re
ce

iv
ed

 
no

 
fu

rt
he

r 
ex

am
in

at
io

n.
 

WINI
F

R
E

D
 

M
INE

. 

T
he

 W
in

if
re

d 
m

in
e 

is
 1

t 
m

ile
s 

ea
st

 o
f 

th
e 

F
ou

r 
M

et
al

s 
m

in
e,

 2
 

m
ile

s 
no

rt
hw

es
t 

of
 W

as
hi

ng
to

n,
 a

nd
 

3t
 

m
ile

s 
so

ut
h-

so
ut

hw
es

t 
of

 
M

ow
ry

, 
in

 t
he

 h
ea

d 
of

 a
 s

m
al

l 
ca

ny
on

 a
t

. t
he

 s
ou

th
w

es
t 

he
ad

 o
f 

M
ow

ry
 W

as
h,

 a
t 

an
 e

le
va

ti
on

 o
f 

ab
ou

t 
6,

00
0 

fe
et

. 
It

 i
s 

co
nn

ec
te

d 
by

 w
ag

on
 r

oa
d 

w
it

h 
th

e 
G

ua
jo

lo
te

 r
oa

d,
 a

 m
ile

 d
is

ta
nt

 o
n 

th
e 

no
rt

h.
 

D
U

Q
U

E
S

N
E

�
W

A
S

H
IN

G
T

O
N

 
C

A
M

P
. 

3
2

1 

It
 is

 o
w

ne
d 

by
 t

he
 F

ou
r 

M
et

al
s 

M
in

in
g 

C
o.

, w
hi

ch
 p

ur
ch

as
ed

 i
t 

fr
om

 
G

eo
rg

e 
G

ro
ss

 in
 1

90
5.

 
It

 i
s 

de
ve

lo
pe

d 
by

 1
,0

00
 f

ee
t 

of
 t

un
ne

ls
, d

ri
ft

s,
 

an
d 

st
op

es
, 

m
os

tl
y 

on
 t

he
 l

ow
er

 le
ve

l, 
at

 a
n 

el
ev

at
io

n 
of

 a
bo

ut
 5

,7
25

 
fe

et
. 

T
h e

 l
o w

er
 l

ev
el

 c
o n

ta
in

s 
a 

4 1
5 -

fo
o t

 t
u n

n e
l 

d r
iv

en
 t

o  
th

e 
so

u t
h  

w
it

h 
17

5 
fe

et
 o

f 
dr

if
t 

in
 w

hi
ch

 t
he

re
 is

 a
 6

0-
foo

t 
w

in
ze

. 
T

he
 c

ou
nt

ry
 r

oc
k 

is
 t

he
 P

al
eo

zo
ic

 q
ua

rt
zi

te
 a

nd
 s

ha
le

, 
w

hi
ch

 i
s 

in
tr

ud
ed

 a
nd

 o
ve

rl
ai

n 
by

 a
 m

uc
h-

al
te

re
d 

vi
tr

eo
us

 r
hy

ol
it

e 
po

rp
hy

ry
. 

In
 t

he
 f

ac
e 

of
 t

he
 t

w
in

el
 a

pp
ea

rs
 a

ls
o 

a 
da

rk
 b

as
ic

 a
lt

er
ed

 i
n

tr
us

iv
e 

roc
k,

. s
ee

m
in

gl
y 

an
de

si
te

 o
r 

di
or

it
e,

 w
hi

ch
' c

on
ta

in
s '

co
ns

id
er

ab
le

 h
orn


bl

en
de

 a
nd

 m
ag

ne
ti

te
 .

. 
T

he
 d

ep
os

its
, s

o 
fa

r 
as

 s
ee

n 
in

 t
hi

s 
w

or
k,

 o
cc

ur
 i

n 
th

e 
up

pe
r: 

w
or

k
in

gs
 i

n 
an

 i
rr

eg
ul

ar
, n

ea
rl

y 
fla

t-
ly

in
g 

bo
dy

 o
r 

or
e 

be
d,

 a
 l

it
tl

e 
to

 t
he

 
no

rt
hw

es
t 

of
 a

nd
 2

00
 f

ee
t 

ab
ov

e 
th

e 
m

ou
th

 o
f 

th
e 

lo
w

er
 t

un
ne

l. 
T

he
 

or
e 

bo
dy

 d
ip

s 
20

° 
E

N
E

. 
an

d 
is

 i
nt

er
be

dd
ed

 i
n 

th
e 

si
li

ci
fie

d 
se

di


m
en

ta
ry

 r
oc

ks
 a

nd
 c

ap
pe

d 
by

 t
he

 r
hy

ol
it

e.
 

It
 c

on
ta

in
s 

m
ai

nl
y 

lim
o

ni
te

, 
to

ge
th

er
 w

it
h 

th
e 

or
e 

m
in

er
al

s 
m

al
ac

hi
te

, 
az

ur
it

e,
 a

nd
 c

up
ri

te
, 

in
 a

 b
an

de
d 

qu
ar

tz
 g

an
g

ue
. 

In
 1

90
4 

.M
r.

 G
ro

ss
, 

it
 i

s 
sa

id
, 

sh
ip

pe
d 

fr
om

 i
t 

a 
ca

rl
oa

d 
of

 o
re

 w
hi

ch
 a

ve
ra

ge
d 

80
 p

er
 c

en
t 

in
 c

op
pe

r .
.  

T
he

 l
ow

er
 w

or
ki

ng
s 

ar
e 

pr
in

ci
pa

ll
y 

in
 a

lt
er

ed
 r

hy
ol

it
e,

 u
nd

er
la

in
 

by
 q

ua
rt

zi
te

 a
nd

 t
ra

ve
rse

d 
by

 s
ev

er
al

. n
or

th
-s

ou
th

 fi
ss

ur
es

 a
nd

 a
n 

ea
st

-w
es

t 
fa

ul
t 

w
hi

ch
 i

s 
fo

llo
w

ed
 b

y 
th

e 
dr

if
t.

 
T

he
y 

sh
ow

 n
o 

in
di


ca

ti
on

 o
f 

m
in

er
al

iz
at

io
n 

ot
he

r 
th

an
 a

 l
it

tl
e 

ir
on

 s
ta

in
 o

n 
th

e 
g

ou
ge

 o
f 

th
e 

ea
st

-w
es

t 
fa

ul
t,

 w
hi

ch
 is

 a
bo

ut
 7

 i
nc

he
s 

in
 w

id
th

. 

D
U

Q
Ul:

S
NE

-
W

A
S

Hm
G

T
O

N
 

C
AMP

. 

LO
CA

TI
ON

 A
ND

 G
EN

ER
AL

 F
EA

TUl
lES

. 

T
he

 D
uq

ue
sn

e 
m

in
es

, 
al

so
 k

no
w

n 
as

 t
he

 W
es

tin
gh

ou
se

 m
in

es
, 

ar
e 

lo
ca

te
d 

at
 t

he
 W

as
hi

ng
to

n 
an

d 
D

uq
ue

sn
e 

ca
m

ps
 i

n 
th

e 
w

es
te

rn
 p

ar
t 

of
 t

he
 P

at
ag

on
ia

 d
is

tr
ic

t,
 a

bo
ut

 3
 m

ile
s 

so
ut

h 
of

 M
ow

ry
 a

nd
 t

he
 s

am
e 

di
st

an
ce

 n
or

th
 o

f 
th

e. 
M

ex
ic

an
 b

ou
nd

ar
y.

 
T

he
y 

ar
e 

si
tu

at
ed

 o
n 

th
e 

lo
w

er
 e

as
te

rn
 s

10
pe

 o
f 

th
e 

P
at

ag
on

ia
 M

ou
nt

ai
ns

 a
t 

an
 e

le
va

ti
on

 o
f 

ab
ou

t 
5,

50
0 

fe
et

. 
T

he
 c

am
ps

, s
ho

w
n 

in
 P

la
te

 L
"C,

 �r
e 

th
re

e-
qu

ar
te

rs
 

of
 a

 m
il

e 
ap

ar
t. 

T
he

 p
ro

pe
rt

y 
co

m
pr

is
es

 8
0 

cl
ai

m
s,

 o
f 

w
hi

ch
 4

2 
ar

e 
pa

te
nt

ed
, a

nd
 c

ov
er

s 
1,

60
0 

ac
re

s 
of

 m
in

in
g 

g
ro

un
d.

 
It

 in
cl

ud
es

 a
bo

ut
 

ha
lf

 a
 d

oz
en

 m
in

es
 a

nd
 a

 l
ar

ge
 r

ed
uc

ti
on

 p
la

nt
 a

nd
 e

xt
en

ds
 b

ey
on

d 
W

as
hi

ng
to

n 
on

 t
he

 l
;lo

rt
h 

an
d 

to
 p

oi
nt

s 
ab

ou
t 

a 
m

ile
 w

es
t 

an
d 

so
ut

h
w

es
t 

of
 D

uq
ue

sn
e 

on
 t

he
 s

ou
th

 
(P

I. 
L"CIV

) . 
W

as
hi

ng
to

n 
.is

 t
he

 
. o

ld
er

 o
f 

th
e 

ca
m

ps
, 

an
d 

th
e 

ar
ea

 f
or

 t
he

 l
as

t 
30

 y
ea

rs
 ·or

 m
or

e 
ha

s 
be

en
 m

ow
n 

to
 t

he
 m

in
in

g
 w

or
ld

 a
s 

th
e 

W
as

hi
ng

to
n 

ca
m

p 
or

 d
is


tr

ic
t. 

F
or

 c
on

ve
ni

en
ce

 o
f 

re
fe

re
nc

e 
th

e 
ar

ea
 a

s
.a 

w
ho

le
 w

il
l 

he
re

 b
e 

ca
lle

d 
th

e 
W

as
hi

ng
to

n-
D

uq
ue

sn
e 

ca
m

p.
 

T
he

 p
ro

pe
rt

y 
is

 c
hi

efl
y 

ow
ne

d 
by

 t
he

 D
uq

ue
sn

e 
M

in
in

g 
& 

R
ed

uc
tio

n 
C

o.
 o

f 
P

it
ts

bu
rg

h,
 P

a.
 

T
he

 l
oc

al
 h

ea
dq

ua
rt

er
s 

of
 th

e 
co

m
pa

ny
 a

re
 a

t 
D

uq
ue

sn
e,

 a
nd

 t
he

 r
ed

uc
ti

on
 p

la
nt

 i
s 

at
 W

as
hi

ng
to

n 
(P

I. XX
) . 

4
7

2
53

°-
B

u
ll

. 58
2

-
1

5-
-2

1 



x x 
UJ >-5 Q. 

> "' > c: :> '" 
oJ < u 
8 oJ o "' � 
0; 
:;; 

0 
Z 
« 
Z 
0 
I-
� 
Z 
I U1 
« 
� 
c.. ::;< 
« 
U 

8 - 58 

� " 
� 
en " 

-'" 0 0 -l 

...,; " " 0 � 
-;:; " .0 
C 
'" 
c 

3 
c 
;::; 

::;< 
" 
0 e1 '" 
-;; c.. 
"" " " 

.::: 
.2 
'" 
" c § 
".' 
<:> � 
<> 

"0 
0 � a: 



U. So GEOLOGICAL SURvEY 

. . 4 __ . '  . ... . 

M 
s 

o 

.C 0 N T A C T  

500 0 500 

BULLETIN 582 PLATE XXIV 

L E G E N D  B 
Ore zone 

B Shafts [2] 
Tunnel 

o [2J 
Open cub. 8 
BuildinS5 

N 

1,000 1.500 Z,OOO Z.500 3.000 fEET ' .. LI �, ...... 'L-L' .LI __ --' ___ LI __ --1.I __ --'I ___ LI __ -" . .... • • ::�, .. 

CLAIM MAP OF DUQUESNE MINES AND PROPERTIES. 



():)
 

I (l\
 

()
 

3
2

2
 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

H
IS

T
O

R
Y

 
.\

l'
ID

 
P

B
O

D
U

C
T

IO
I'

I •
 

.M
in

er
al

 d
ep

os
it

s 
w

er
e 

fo
un

d 
he

re
 i

n
 t

he
 e

ar
ly

 M
ex

ic
an

 d
ay

s,
 w

he
n 

so
m

e 
of

 t
he

 o
re

 w
as

 t
re

at
ed

 i
n 

a 
fe

w
 a

rr
as

tr
es

 j
u

st
 a

cr
os

s 
th

e 
M

ex
ic

an
 

bo
rd

er
 i

n
 S

on
or

a.
 

T
h

e 
ru

in
s 

o
f 

an
 o

ld
 a

do
be

 s
m

el
te

r 
us

ed
 i

n 
th

os
e 

da
ys

 s
ta

nd
 i

n 
th

e 
so

ut
he

rn
 p

ar
t 

o
f 

th
e 

ca
m

p 
on

 
th

e 
tr

ai
l 

be
tw

ee
n 

th
e 

B
el

m
on

t 
m

in
e 

an
d 

S
an

 A
nt

on
io

 P
as

s.
 

T
he

 o
re

 b
od

y 
of

 t
he

 S
an

 
A

nt
on

io
 m

in
e,

 n
ea

r 
th

e 
so

ut
h 

en
d 

o
f 

th
e 

ca
m

p,
 w

as
 d

is
co

ve
re

d 
in

 1
86

2.
1 

A
 f

ew
 w

hi
te

 p
io

ne
er

s 
w

er
e 

se
tt

le
d 

in
 t

he
 c

am
p 

in
 t

he
 e

ar
ly

 s
ev

en


ti
es

 o
r 

be
fo

re
, 

T
ho

m
as

 G
ar

d
n

er
 b

ei
n

g
 a

m
on

g 
th

e 
ea

rl
ie

st
. 

In
 t

he
 

m
id

dl
e 

or
 l

at
e 

se
ve

nt
ie

s 
co

ns
id

er
ab

le
 w

or
k 

w
as

 d
on

e 
in

 p
la

ce
s 

fo
r 

th
e 

su
rf

ac
e 

si
lv

er
 o

re
, 

b
u

t 
as

 t
he

 o
re

s 
in

 d
ep

th
 b

ec
am

e 
ba

si
c 

o
r 

su
lp

hi
de

 
or

es
 w

it
h 

co
pp

er
 a

n
d

 z
in

c,
 t

he
 w

or
ki

ng
s 

w
er

e 
la

rg
el

y 
ab

an
do

ne
d 

an
d 

qu
ie

sc
en

ce
 

fo
ll

ow
ed

 
fo

r 
ab

o
u

t 
20

 y
ea

rs
, 

un
ti

l 
la

te
 i

n 
th

e 
ni

ne
ti

es
, 

w
he

n 
th

e 
po

ss
ib

il
it

ie
s 

o
f 

th
e 

ca
m

p 
fo

r 
co

pp
er

 
at

tr
ac

te
d 

at
te

nt
io

n.
 

T
he

 h
is

to
ry

 o
f 

th
e 

ca
m

p 
is

 e
ss

en
ti

al
ly

 t
he

 h
is

to
ry

 o
f 

th
e 

P
ri

d
e 

o
f 

th
e 

\V
es

t 
an

d 
B

on
an

za
 

m
in

es
, 

an
d,

 
th

er
ef

or
e,

 
th

e 
hi

st
or

ic
al

 s
ke

tc
h 

of
 

th
es

e 
tw

o 
m

in
es

 i
s 

gi
ve

n 
he

re
. 

T
he

 t
w

o 
ol

de
st

 c
la

im
s 

in
 t

he
 c

am
p 

ar
e 

th
e 

E
m

pi
re

 a
nd

 S
an

 A
nt

on
io

, 
w

hi
ch

 w
er

e 
pa

te
nt

ed
 i

n 
18

70
 a

nd
 

18
72

, 
re

sp
ec

ti
ve

ly
. 

T
h

e 
B

el
m

on
t 

cl
ai

m
 

is
 

on
e 

o
f 

th
e 

ol
de

st
 

pr
o

du
ce

rs
. 

O
re

 
fr

om
 

it
 

w
as

 
sm

el
te

d 
in

 
th

e 
ad

ob
e 

sm
el

te
r 

so
ut

h 
o

f 
D

uq
ue

sn
e.

 
T

h
e 

pr
es

en
t 

co
m

pa
ny

 i
n 

th
e 

ea
rl

y 
ei

gh
ti

es
 p

ur
ch

as
ed

 t
he

 
P

lu
to

 a
nd

 
Il

li
no

is
 c

la
im

s 
an

d 
la

te
r 

m
an

y
 o

th
er

s,
 a

m
on

g 
th

em
 t

he
 

B
on

an
za

 i
n 

18
8!

J. 
T

h
e 

B
on

an
za

 m
in

e 
(P

l.
 X

X
V

),
 s

it
ua

te
d 

ju
st

 n
or

th
 o

f 
D

uq
ue

sn
e,

 
w

as
 d

is
co

ve
re

d 
an

d 
lo

ca
te

d 
by

 T
h

o
m

as
 S

ha
ne

 a
nd

 N
. 

H
. 

C
ha

pi
n 

in
 

th
e 

ea
rl

y 
ei

gh
ti

es
 o

r 
be

fo
re

. 
T

h
ey

 s
ol

d 
th

e 
m

in
e 

to
 a

 M
r.

 H
en

sl
ey

, 
w

ho
 d

is
co

ve
re

d 
a 

la
rg

e 
bo

dy
 o

f 
h

ig
h

-g
ra

d
e 

ca
rb

on
at

e 
or

e 
at

 a
 d

ep
th

 
of

 4
0 

fe
et

 b
u

t 
m

ad
e 

no
 s

hi
pm

en
ts

 w
o

rt
h

y
 o

f 
no

te
. 

A
bo

ut
 1

88
!) 

he
 

so
ld

 t
he

 m
in

e 
to

 t
he

 D
uq

ue
sn

e 
C

o.
, 

w
hi

ch
 o

pe
ra

te
d 

it
 f

or
 t

w
o 

ye
ar

s,
 

un
ti

l 
su

lp
hi

de
 o

r 
ba

si
c 

or
e 

w
as

 e
nc

ou
nt

er
ed

 
at

 d
ep

th
, 

an
d 

th
en

 e
n

de
av

or
ed

 t
o 

di
sc

ov
er

 a
 p

ro
ce

ss
 t

o 
tr

ea
t 

th
e 

or
e 

su
cc

es
sf

ul
ly

. 
In

 1
8!

)6
 t

he
 c

om
pa

ny
 l

ea
se

d 
a 

sm
al

l 
fu

rn
ac

e 
in

 E
l 

P
as

o,
 i

n 
w

hi
ch

 
ca

rb
on

at
e 

or
es

 t
ak

en
 f

ro
m

 t
he

 4
0,

 6
0,

 a
nd

 7
0 

fo
ot

 l
ev

el
s 

o
f 

th
e 

B
o

na
nz

a 
sh

af
t 

w
er

e 
tr

ea
te

d
 f

o
r 

ab
ou

t 
fi

ve
 

m
on

th
s,

 2
00

 c
ar

lo
ad

s 
in

 a
ll

 
b

ei
n

g
 s

hi
pp

ed
, 

b
u

t 
w

he
n 

su
lp

hi
de

s 
w

er
e 

en
co

un
te

re
d 

in
 t

he
 l

ow
er

 
w

or
ki

ng
s 

th
e 

sm
el

te
r 

w
as

 s
h

u
t 

do
w

n.
 

T
he

 c
om

pa
ny

 r
es

um
ed

 o
pe

ra
ti

on
s 

at
 t

he
 m

in
e 

ab
ou

t 
18

!J!
J, 

an
d 

co
n

ti
nu

ed
 f

or
 a

 p
er

io
d 

o
f 

ab
ou

t 
th

re
e 

ye
ar

s,
 d

u
ri

n
g

 w
hi

ch
 t

he
 B

on
an

za
 

sh
af

t 
w

as
 e

nl
ar

ge
d 

an
d 

su
nk

 
to

 
th

e 
63

5-
fo

ot
 

le
ve

l. 
C

on
si

de
ra

bl
e 

d
ri

ft
in

g
 w

as
 d

on
e,

 a
nd

 s
ev

er
al

 t
ho

us
an

d 
to

ns
 o

f 
or

e 
w

as
· t

ak
en

 o
ut

, 
m

os
t 

o
f 

w
hi

ch
 l

ie
s 

on
 t

h
e 

du
m

p.
 

In
 1

!)0
5 

th
e 

co
m

pa
ny

 a
cq

ui
re

d 
th

e 
H

ol
la

nd
, 

an
d 

in
 1

!)0
6 

th
e 

B
el

m
on

t 
an

d 
P

ri
de

 o
f 

th
e 

W
es

t 
m

in
es

. 

• 
B

ro
w

ne
, 

J.
 

R
. 

M
ln

er
n

l 
re

so
ur

ce
s 

of
 

th
e 

S
tn

te
s 

nn
d 

T
er

ri
to

ri
es

 
w

es
t 

o
f 

th
e 

rt
oc

ky
 

M
ou

nt
&

ln
s,

 
1

8
6

7
, 

p
. 

44
8,

 
1

8
6

8
. 

5 ~ 

jl 
I 

.•
. ~ ,--

. 
. 

. 
~'

 ·
I 

. 
~·

· 
/

/_
 

. ., 
li 

i 
-
J
 
i::

-

~'
:\

.~
 

,:_
., 
~
 

-
--

-;
, 

~
-

~ 0 ~
 

.,;
 " z ;;: 0 0 

. 
.I! 

' 
N

 z <
 z 0 "' 



� I �
 

"
 

-

I I r I .1 . ! 

D
U

Q
U

E
S

N
E

-
W

A
S

H
IN

G
T

O
N

 
C

A
M

P
. 

32
3 

T
he

 P
ri

de
 o

f 
th

e 
W

es
t, 

fo
rm

er
ly

 k
no

w
n 

as
 t

he
 W

as
hi

ng
to

n 
m

in
e,

 
is

 o
ne

-t
hi

rd
 o

f 
a 

m
ile

 s
ou

th
w

es
t 

of
 W

as
hi

ng
to

n 
(P

I. 
X

X
).

 
It

 w
as

 
lo

ca
te

d 
ab

ou
t 

18
80

 b
y 

a 
pa

rt
y 

of
 p

ro
sp

ec
to

rs
, w

ho
 s

oo
n 

be
ga

n 
to

 d
e

ve
lo

p 
it

. 
V

er
y 

ea
rl

y 
in

 t
he

 e
ig

ht
ie

s 
th

ey
 l

ea
se

d 
it

 t
o 

a 
M

r. 
Sa

lis


bu
ry

, w
ho

 t
oo

k 
ou

t 
co

ns
id

er
ab

le
 o

re
, w

hi
ch

 h
e 

tr
ea

te
d 

in
 h

is
 s

m
el

te
r 

at
 B

en
so

n,
 a

nd
 f

ro
m

 t
hi

s 
ti

m
e 

on
 t

he
 m

in
e 

w
as

 w
or

ke
d 

st
ea

di
ly

 f
or

 
so

m
e 

ye
ar

s. 
L

at
er

 W
. A

. 
C

la
rk

 t
oo

k 
a 

bo
nd

 o
n 

th
e 

m
in

e,
 s

un
k 

th
e 

G
ir

ou
x 

sh
af

t, 
di

d 
ot

he
r 

de
ve

lo
pm

en
t 

w
or

k,
 a

nd
 t

oo
k 

ou
t 

or
e 

oc
ca


si

on
al

ly
. 

In
 1

89
8 

N
. 

H
. 

C
ha

pi
n 

le
as

ed
 fr

om
 h

is
 p

ar
tn

er
s 

th
ei

r 
in


te

re
st

 i
n 

th
e 

m
in

e,
 a

nd
 f

or
 a

 p
er

io
d 

of
 t

hr
ee

 m
on

th
s 

sh
ip

pe
d 

da
ily

 
to

 t
he

 S
ilv

er
 C

it
y 

sm
el

te
r 

30
 t

on
s 

of
 o

re
 t

ha
t 

av
er

ag
ed

 -1
2 

pe
r 

ce
nt

 
in

 c
op

pe
r,

 o
r 

an
 a

gg
re

ga
te

 o
f 

ab
ou

t 
3,

00
0 

to
ns

. 
In

 t
he

 e
ar

ly
 p

ar
t 

of
 

18
99

, a
cc

or
di

ng
 to

 B
la

ke
,! 

5,0
00

 t
on

s 
of

 o
re

 w
er

e 
sh

ip
pe

d 
an

d 
20

0,
00

0 
to

ns
 w

er
e 

bl
oc

ke
d 

ou
t 

in
 t

he
 m

in
e.

 
B

eg
in

ni
ng

 in
 A

pr
il,

 1
89

9,
 C

. R
. W

ilfl
ey

, t
ak

in
g 

an
 o

pt
io

n 
on

 a
 h

al
f 

in
te

re
st

 in
 th

e m
in

e 
an

d 
pu

rc
ha

si
ng

 th
e 

ot
he

r 
ha

lf
, m

in
ed

 a
nd

 s
hi

pp
ed

 
or

e 
at

 a
bo

ut
 t

he
 s

am
e 

ra
te

 a
s 

C
ha

pi
n 

ha
d 

fo
r 

a 
lik

e 
pe

ri
od

 o
f 

th
re

e 
m

on
th

s 
an

d 
th

en
 b

eg
an

 b
ui

ld
in

g 
a 

50
-t

on
 m

ill
. 

T
hi

s 
ne

w
 m

ill
 h

e 
op

er
at

ed
 s

uc
ce

ss
fu

lly
 u

nt
il 

th
e 

sp
ri

ng
 o

f 
19

02
 a

nd
 t

he
n 

en
la

rg
ed

 i
t 

to
 1

00
 t

on
s, 

an
d 

op
er

at
ed

 t
he

 e
nl

ar
ge

d 
pl

an
t 

un
til

 D
ec

em
be

r, 
19

03
, 

si
nc

e 
w

he
n 

it
 h

as
 b

ee
n 

in
 o

pe
ra

ti
on

 t
w

ic
e 

fo
r 

sh
or

t 
pe

ri
od

s. 
T

he
 

ca
m

p,
 w

it
h 

a 
po

pu
la

ti
on

 o
f 

ov
er

 1
,0

00
 p

eo
pl

e 
at

 W
as

hi
ng

to
n 

al
on

e,
 

re
ac

he
d 

th
e 

ze
ni

th
 o

f 
its

 d
ev

el
op

m
en

t 
ab

ou
t 

19
01

. 
A

t 
ab

ou
t 

th
e 

ti
m

e 
th

e 
m

ill
 w

as
 e

nl
ar

ge
d 

th
e 

pr
op

er
ty

, t
he

n 
ow

ne
d 

by
 M

r. 
W

ilf
ley

 a
nd

 t
he

 C
or

ey
 b

ro
th

er
s, 

w
as

 o
rg

an
iz

ed
 a

s 
th

e 
P

ri
de

 o
f 

th
e 

W
es

t 
C

o.
, w

it
h 

he
ad

qu
ar

te
rs

 a
t 

D
en

ve
r,

 C
ol

o.
 

A
bo

ut
 1

90
6 

th
e 

pr
op

er
ty

 w
as

 a
cq

ui
re

d 
by

 t
he

 D
uq

ue
sn

e 
M

in
in

g 
& 

R
ed

uc
ti

on
 C

o.
, 

w
hi

ch
 a

t 
ab

ou
t 

th
is

 t
im

e 
or

 la
te

 i
n 

19
05

, 
ha

vi
ng

 r
es

um
ed

 o
pe

ra
ti

on
s 

at
 t

he
 B

on
an

za
 -m

in
e,

 o
pe

ra
te

d 
th

e 
m

il
l 

in
te

rm
it

te
nt

ly
, t

ry
in

g 
ne

w
 

pr
oc

es
se

s 
on

 t
he

 o
re

s, 
an

d 
al

so
 in

 1
90

7 
w

or
ke

d 
th

e 
P

ri
de

 o
f 

th
e 

W
es

t 
m

in
e 

fo
r 

si
x 

m
on

th
s 

an
d 

in
st

al
le

d 
an

 a
er

ia
l 

tr
am

 c
on

ne
ct

in
g 

th
e 

B
on

an
za

 m
in

e 
w

ith
 

th
e 

m
ill

. 
F

or
 s

ev
er

al
 y

ea
rs

 
fo

llo
w

in
g 

19
07

 
no

th
in

g 
w

as
 d

on
e 

bu
t 

as
se

ss
m

en
t 

w
or

k.
 

-T
he

 to
ta

l p
ro

du
ct

io
n 

of
 t

he
 J=l

ri
de

 o
f 

th
e 

W
es

t 
m

in
e 

to
 1

90
9 

is
 e

st
i

m
at

ed
 t

o 
be

 9
0,

QO
O 

to
ns

 o
f 

or
e,

 o
f 

w
hi

ch
 a

bo
ut

 4
,50

0 
to

ns
 s

hi
pp

ed
 t

o 
th

e 
sm

el
te

r 
av

er
ag

ed
 1

2 
pe

r 
ce

nt
 i

n 
co

pp
er

 a
nd

 c
on

ta
in

ed
 a

 l
it

tl
e 

si
lv

er
. 

T
he

 p
ro

du
ct

io
n 

in
 1

90
7 

w
as

 $
95

,6
61

. 
L

at
e 

in
 19

12
 t

he
 D

u
qu

es
ne

 m
in

es
 w

er
e 

sa
id

 t
o 

be
 s

hi
pp

in
g 

a 
ca

rl
oa

d 
of

 o
re

 a
 d

ay
. 

A
lt

ho
ug

h 
m

os
t 

of
 t

he
 d

ev
el

op
m

en
t 

w
or

k 
ha

s 
be

en
 d

on
e 

on
 t

he
 

B
on

an
za

 a
nd

 P
ri

de
 o

f 
th

e 
'V

es
t m

in
es

, c
on

si
de

ra
bl

e 
or

e 
ha

s 
al

so
 b

ee
n 

ta
ke

n 
fr

om
 t

he
 H

ol
la

nd
, 

B
el

m
on

t, 
N

ew
 Y

or
k,

 C
al

if
or

ni
a,

 K
an

sa
s, 

an
d 

ot
he

r 
gr

ou
nd

. 
O

n 
th

e 
du

m
p 

at
 t

he
 B

on
an

za
 s

ha
ft

 a
re

 1
5,

00
0 

_ 
1 

B
1n

k
e

. 
W

. 
P

.,
 

M
ln

lo
g

 
10

 A
ri

zo
n

n
: 

H
ep

o
rt

 
o

C 
th

e
 

G
o

v
e

ro
o

r 
o

C 
A

ri
zo

n
a

 
{o

r 
1

8
9

9
, 

PI'
. 

6
-1-

6
6

, 
8

8
-

9
4

. 



� � 

32
4 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 P

A
T

A
G

O
N

IA
 

M
O

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

to
ns

 o
f 

or
e 

sa
id

 t
o 

av
er

ag
e 

6 
pe

r 
ce

nt
 i

n 
co

pp
er

 a
nd

 1
8 

pe
r 

ce
nt

 i
n 

zi
nc

, a
nd

 a
t 

bo
th

 t
he

 H
ol

la
nd

 a
nd

 t
he

 P
ri

de
 o

f 
th

e 
W

es
t 

ar
e 

a 
fe

w
 

hu
nd

re
d 

to
ns

 o
f 

si
m

ila
r 

or
e. 

T
he

 d
um

p 
at

 t
he

 m
ill

 n
ea

r 
W

as
hi

ng


to
n 

co
nt

ai
ns

 3
0,

00
0 

to
ns

 o
f 

or
e, 

sa
id

 t
o 

av
er

ag
e 

15
 p

er
 c

en
t 

in
 z

in
c,

 
1 

to
 2 

pe
r c

en
t i

n 
co

pp
er

, a
nd

 a
 t

ra
ce

 o
f 

le
ad

 a
nd

 t
o 

be
 w

or
th

 $
25

0,
00

0.
 

P
ro

ce
ss

es
 f

or
 t

re
at

in
g 

th
es

e 
or

es
, 

so
m

e 
of

 w
hi

ch
 s

ee
m

 t
o 

be
 ,v

er
y 

re
fr

ac
to

ry
, a

re
 n

ow
 b

ei
ng

 in
ve

st
ig

at
ed

 o
n 

th
e 

gr
ou

nd
. '

 
Si

nc
e 

18
99

 t
he

 c
om

pa
ny

 h
as

 p
ro

du
ce

d 
an

d 
so

ld
 2

,2
00

 t
on

s 
of

 o
re

 
an

d 
co

nc
en

tr
at

es
 t

ha
t 

ga
ve

 5
00

,0
00

 p
ou

nd
s 

of
 c

op
pe

r,
 7

0,
00

0 
po

un
ds

 
of

 l
ea

d,
 8

0,
00

0 
po

nn
ds

 o
f 

zi
nc

, 
on

d 
10

,0
00

 o
un

ce
s 

of
 s

ilv
er

. 
T

he
 

zi
nc

 c
on

ce
nt

ra
te

s 
w

er
e 

so
ld

' t
o 

th
e 

L
an

yo
n 

Zi
nc

 C
o.

 
T

he
 c

op
pe

r-
le

ad
 

co
nc

en
tr

at
es

 w
en

t 
to

 t
he

 C
op

pe
r 

Q
ue

en
 s

m
el

te
r,

 a
t 

D
ou

gl
as

, A
l·i

z.
, 

to
ge

th
er

 w
it

h 
so

m
e 

ca
rb

on
at

e 
or

e. 
E

Q
U

I
P

M
E

N
T

 
A

N
D

 
P

R
O

C
E

S
S

E
S

. 

T
he

 e
qu

ip
m

en
t a

t 
th

e P
ri

de
 ,o

f 
th

e W
es

t c
om

pr
is

es
 a

 5
0-

to
n 

sm
el

te
r,

l 
a 

10
0-

to
n 

el
ec

tr
ic

 m
ill

 w
ith

 a
st

at
ic

, m
ag

ne
tic

, a
nd

 e
le

ct
ri

c 
se

pa
ra

to
rs

, 
W

ilfl
ey

 t
ab

le
s, 

cr
us

h 
ro

lls
, 

a 
15

0-
ho

rs
ep

ow
er

 C
or

lis
s 

en
gi

ne
, a

 s
m

al
l 

A
tl

as
 e

ng
in

e, 
a 

re
ve

rb
er

at
or

y 
m

at
 f

ur
na

ce
, 

an
d 

a 
60

-h
or

se
po

w
er

 
St

et
so

n 
ho

is
t. 

T
he

 p
la

nt
 h

as
 s

hi
pp

ed
 c

on
si

de
ra

bl
e 

m
at

te
. 

T
he

 o
re

 is
 c

ru
sh

ed
, s

iz
ed

, a
nd

 t
he

n 
pa

ss
ed

 t
o 

th
e 

W
et

he
ri

ll 
m

ag


ne
ti

c 
m

ac
hi

ne
 o

r 
to

 a
 D

in
gs

 m
ag

ne
ti

c 
se

pa
ra

to
r.

 
F

in
al

 c
on

ce
nt

ra


ti
on

 i
s 

m
ad

e 
on

 e
ig

ht
 W

ilf
ley

 t
ab

le
s.

 
A

 S
ut

to
n 

dr
y 

co
nc

en
tl'

at
or

 
w

as
 'tr

ie
d 

di
re

ct
 a

ft
er

 c
ru

sh
in

g 
an

d 
si

zi
ng

 a
nd

 g
av

e 
go

od
 s

ep
ar

at
io

n 
of

 le
ad

 f
ro

m
 ir

on
 a

nd
 c

op
pe

r. 
N

ex
t 

to
 th

e 
m

ill
 th

er
e 

is
 a

 1
00

-f
oo

t m
ec

ha
ni

ca
l r

oa
st

er
 a

nd
 a

 2
5-

to
n 

re
ve

rb
er

at
or

y 
fu

rn
ac

e 
th

at
 h

as
 p

ro
du

ce
d 

on
e 

ca
r 

of
 m

at
te

 t
ha

t 
av

er
ag

ed
 4

6 
pe

r 
ce

nt
 i

n 
co

pp
er

. 
T

hi
s 

w
as

 m
ad

e 
fr

om
 c

op
pe

r-
ir

on
 

co
nc

en
tr

at
es

. 
T

he
 s

ur
fa

ce
 e

qu
ip

m
en

t 
at

 t
he

 s
ev

er
al

 s
ha

ft
s 

is
 e

xt
en

si
ve

. 
A

t 
th

e 
B

on
an

za
 s

ha
ft

 t
he

re
 a

re
 t

w
o 

10
0-

ho
rs

ep
ow

er
 w

oo
d-

bu
rn

in
g 

bo
ile

rs
, 

op
er

at
in

g 
a 

6-
dr

ill
 c

om
pr

es
so

r, 
a 

50
-h

or
se

po
w

er
 h

oi
st

, t
w

o 
4-

in
ch

 d
is


ch

ar
ge

 s
in

ki
ng

 p
um

ps
 r

ai
si

ng
 w

at
er

 6
00

 f
ee

t, 
an

d 
th

re
e 

sm
al

l 
C

am


er
on

 p
um

ps
. 

T
he

 s
ha

ft
, w

hi
ch

 h
as

 t
hr

ee
 c

om
pa

rt
m

en
ts

, i
s 

w
el

l t
im


be

re
d 

an
d 

eq
ui

pp
ed

 w
it

h 
sa

fe
ty

 d
ev

ic
es

. 
A

t t
he

 m
ou

th
 a

re
 a

 m
ac

hi
ne

 
sh

op
, 

a 
bl

ac
ks

m
ith

 s
ho

p,
 a

nd
 a

 s
aw

m
ill

. 
A

t 
th

e 
D

uq
ue

sn
e 

sh
af

t, 
on

e-
ei

gh
th

 o
f 

a 
m

ile
 s

ou
th

-s
ou

th
w

es
t 

of
 t

he
 B

on
an

za
, 

th
er

e 
is

 a
 1

2-
ho

rs
ep

ow
er

 g
as

ol
in

e 
ho

is
t 

us
ed

 f
or

 s
in

ki
ng

 a
 t

hr
ee

-c
om

pa
rt

m
en

t 
sh

af
t 

to
 t

he
 1

00
-f

oo
t 

le
ve

l. 
T

he
 c

om
pa

ny
 p

la
ns

 t
o 

op
er

at
e 

al
l 

th
e 

pr
op

er
ty

 f
ro

m
 a

 c
en

tr
al

 
po

w
er

 p
la

nt
 t

o 
be

 l
oc

at
ed

 o
n 

G
ra

ss
ho

pp
er

 F
la

t 
ab

ou
t 

a 
qu

ar
te

r 
of

 
a 

m
ile

 w
es

t 
of

 t
he

 B
on

an
za

 s
ha

ft
. 

T
he

 m
ac

hi
ne

ry
 o

rd
er

ed
 f

Ol
' t

hi
s 

pl
an

t 
in

cl
ud

es
 t

w
o 

12
5-

ho
rs

ep
ow

er
 D

ie
se

l 
tu

rb
in

es
. 

T
w

o 
sh

af
ts

 a
re

 
to

 b
e 

us
ed

, o
ne

 o
n 

th
e 

D
uq

ue
sn

e 
gr

ou
nd

 f
or

 t
he

 c
en

tr
al

 p
ar

t 
of

 t
he

 

1 
U

. S
. 

G
e

o
l.

 
S

u
rv

e
y

 M
in

e
r

a
i 

R
e

s
o

u
r

c
e

s
, 

1
0

0
5

, 
p

. 
1

5
G

, 
1

0
0

6
. 

11 I � � � j r f,: � t ';\ � � I, f. . 1.,
 

l"- V .�
. 

�
, � I�� � • � II_ H R � � � . �\ � � li' If ;B 't
 �. � � �,

 
0L t � �, � :t " ':. 1

 
.

.
 

D
U

Q
U

E
S

N
E

-
W

A
S

H
IN

G
T

O
N

 
C

A
M

P
. 

32
5 

ar
ea

 a
nd

 on
e 

on
 th

e T
ex

as
 g

ro
un

d 
fo

r 
th

e 
so

ut
he

rn
 p

ar
t. 

T
he

 B
ue

na
 

V
is

ta
 la

nd
 g

ra
nt

, o
n 

Sa
nt

a 
C

ru
z 

R
iv

er
, 1

0 
m

ile
s 

to
 t

he
 w

es
t, 

ha
s 

be
en

 
pu

rc
ha

se
d 

fo
r 

a 
m

il
l s

it
e.

 
D

ur
in

g 
th

e 
si

x 
m

on
th

s'
 e

xp
er

im
en

ta
l 

w
or

k 
in

 1
90

7 
th

e 
or

e 
w

as
 

ta
ke

n 
la

rg
el

y 
fr

om
 t

he
 B

on
an

za
 s

ha
ft

, t
ho

ug
h 

so
m

e 
ca

m
e 

fr
om

 t
he

 
P

ri
de

 o
f 

th
e 

W
es

t, 
B

el
m

on
t, 

an
d 

H
ol

la
nd

 c
la

im
s. 

W
hi

le
 t

he
 m

ill
 

w
as

 r
un

ni
ng

 t
he

 p
ro

du
ct

 w
as

 3
8 

to
ns

 c
op

pe
r 

co
nc

en
tr

at
es

 (
12

 p
el

' 
ce

nt
 c

op
pe

r)
, 

18
.to

ns
 l

ea
d 

co
nc

en
tr

at
es

 (
46

 p
er

 c
en

t 
le

ad
),

 a
nd

 1
07

 
to

ns
 z

in
c 

co
nc

en
tm

te
s 

(3
5 

pe
r 

ce
nt

 z
in

c)
. 

In
 t

he
 e

ar
ly

 p
ar

t 
of

 1 
!H

3 
it

 w
as

 r
ep

or
te

d 
th

at
 t

he
 c

om
pa

ny
 W

IIS
 o

pe
ra

tin
g 

w
ith

 a
 l

al
'g

e 
fo

re
e 

of
 m

en
 a

nd
 s

hi
pp

in
g 

da
ily

 a
bo

ut
 5

0 
to

ns
 o

f 
14

 p
er

 c
en

t 
co

pp
er

 o
rc

. 
Si

m
ila

r 
sh

ip
m

en
ts

 w
er

e 
re

gu
la

rl
y 

m
ad

e 
in

 th
e 

ea
rl

ie
r 

pa
rt

 o
f 

19
14

. 
T

O
P

OG
R

A
P

H
Y

 
A

N
D

 
G

E
O

L
O

O
Y

. 

T
he

 s
ur

fa
ce

 i
n 

ge
ne

ra
l 

slo
pe

s 
ge

nt
ly

 e
as

tw
ar

d.
 

T
he

 t
op

og
ra

ph
y,

 
as

 s
ho

w
n 

on
 t

he
 m

ap
 (

P
I. 

I,
 in

 p
oc

ke
t)

 a
nd

 i
n 

th
e 

ph
ot

og
ra

ph
 (

P
I. 

X
X

),
 i

s 
hi

lly
 a

nd
 i

n 
th

e 
w

es
te

rn
 p

ar
t 

m
ou

nt
ai

no
us

 b
ut

 i
n 

fe
w

 
pl

ac
es

 r
ou

gh
. 

T
he

 a
re

a 
is

 d
ra

in
ed

 p
ri

nc
ip

al
ly

 b
y 

W
as

hi
ng

to
n 

an
d 

D
uq

ue
sn

e 
gu

lc
he

s, 
w

hi
ch

 i
ss

ue
 s

ou
th

ea
st

w
ar

d 
in

to
 S

an
ta

 C
ru

z 
R

iv
er

, 
6 

m
ile

s 
di

st
an

t. 
. 

T
he

 c
ou

nt
ry

 r
oc

k,
 lo

ca
lly

 c
al

le
d

" 
qu

ar
tz

it
e 

an
d 

lim
es

to
ne

" 
(P

I. 
II

, 
in

 p
oc

ke
t)

, 
co

ns
is

ts
 m

ai
nl

y 
of

 l
im

es
to

ne
 w

it
h 

a 
sm

al
l 

am
ou

nt
 o

f 
qu

ar
tz

it
e 

an
d 

ot
he

r 
se

di
m

en
ts

 o
cc

up
yi

ng
 a

 n
or

th
-s

ou
th

 b
el

t 
21

 m
ile

s 
lo

ng
 a

nd
, b

et
w

ee
n 

th
e 

tw
o 

ca
m

ps
, a

bo
ut

 ti
 m

ile
s 

w
id

e. 
T

hi
s 

be
lt 

is
 

al
m

os
t 

su
rr

ou
nd

ed
 b

y 
ig

ne
ou

s 
ro

ck
s,

 b
ei

ng
 b

ou
nd

ed
 o

n 
th

e 
no

rt
h

w
es

t , 
w

es
t, 

an
d 

so
ut

h 
by

 q
ua

rt
z 

m
on

zo
ni

te
, l

oc
lll

ly
 c

al
le

d
" 

gr
an

ite
,"

 
an

d 
on

 t
he

 e
as

t 
pr

in
ci

pa
lly

 b
y 

gr
an

ite
 p

or
ph

yr
y.

 
B

ot
h 

of
 t

he
se

 
la

tt
er

 r
oc

ks
 a

ls
o 

oc
cu

r 
as

 d
et

ac
he

d 
m

as
se

s 
an

d 
di

ke
s 

in
 t

he
 b

el
t 

an
d 

ar
e 

se
em

in
gl

y 
in

tr
us

iv
e 

in
to

 t
he

 s
ed

im
en

ta
ry

 f
or

m
at

io
ns

. 
B

ot
h 

th
e 

qu
ar

tz
 m

on
zo

ni
te

 a
nd

 t
he

 s
ed

im
en

ta
ry

 r
oc

ks
 a

re
 c

ut
 b

y 
di

ke
s 

of
 

ap
lit

ic
 g

ra
ni

te
, 

as
 a

t 
th

e 
P

ri
de

 o
f 

th
e 

W
es

t 
m

in
e,

 a
nd

 a
ls

o 
by

 
di

or
it

e 
(1)

 d
ik

es
. 

,T
he

 r
oc

ks
 o

f 
th

e 
se

di
m

en
ta

ry
 b

el
t, 

lik
e 

th
os

e 
of

 
th

e 
M

ow
ry

 a
re

a,
 a

re
 b

ut
 t

he
 r

em
na

nt
s 

of
 f

or
m

at
io

ns
 w

hi
ch

 o
nc

e 
ha

d 
a 

m
ilc

h 
w

id
er

 e
xt

en
t 

bu
t 

ha
ve

 s
in

ce
 b

ee
n 

re
m

ov
ed

 b
y 

er
os

io
n,

 
an

d 
th

ey
 h

av
e 

be
en

 p
re

se
rv

ed
 b

ec
au

se
 th

ey
 w

er
e d

ow
n f

au
lte

d 
or

 m
or

e 
de

ep
ly

 e
ng

ulf
ed

 i
n 

th
e 

ig
ne

ou
s 

m
ag

m
as

. 
T

he
 r

oc
ks

 i
n 

ge
ne

ra
l 

ha
ve

 b
ee

n 
m

uc
h 

di
st

ur
be

d 
an

d 
ap

pa
re

nt
ly

 
ov

er
tu

rn
ed

 b
ut

 s
ee

m
 t

o 
be

 c
on

fo
rm

ab
le

. 
T

he
y 

di
p 

st
ee

pl
y 

to
 t

he
 

w
es

t, 
m

os
tly

 a
t 

an
gl

es
, o

f 
60

° 
or

 m
or

e, 
bu

t 
lo

ca
lly

 t
he

 d
ip

 v
ar

ie
s 

gr
ea

tly
 in

 d
ir

ec
tio

n 
an

d 
am

ou
nt

. 
T

he
 o

ld
er

 m
em

be
rs

-
th

e 
qu

ar
tz

ite
, 

so
�

e 
of

 w
hi

ch
 i

s 
m

ic
ac

eo
us

, a
nd

 t
he

 m
or

e 
al

te
re

d 
lim

es
to

ne
-

oc
cu

py
 

th
e 

up
pe

r 
po

si
ti

on
 i

n 
th

e 
se

ct
io

n 
ne

xt
 t

o 
th

e 
qu

ar
tz

 m
on

zo
ni

te
 o

n 
th

e 
w

es
t. 

T
he

 l
im

es
to

ne
 is

 m
ed

iu
m

 t
o 

he
av

y 
be

dd
ed

 o
r 

m
as

si
ve

. 
In

 
th

e 
w

es
te

rn
 p

ar
t 

of
 t

he
 c

am
p 

it 
lie

s 
in

 c
ru

de
 n

or
th

-s
ou

th
 b

an
ds

 o
r 

zo
ne

s 
of

 r
el

at
iv

el
y 

pu
re

 r
oc

k,
 a

lte
rn

at
in

g 
\v

ith
 r

oc
k 

th
at

 i
s 

im
pm

e, 
m

et
am

or
ph

os
ed

, 
si

lic
at

ed
, 

or
 c

he
rt

y.
 

In
 p

la
ce

s 
it

 c
on

ta
in

s 
so

m
e 



(\)
 

I ~
 w
 

32
6 

S
A

N
T

A
 

R
IT

A
 

A
N

D
 

P
A

T
A

G
O

N
IA

 
M

O
U

N
T

A
IN

S
, 

A
R

IZ
O

N
A

. 

in
te

rb
ed

de
d 

qu
ar

tz
it

e.
 

T
h

e 
li

m
es

to
ne

 
is

 
m

os
tl

y 
co

nt
ac

t 
m

et
am

or


ph
os

ed
 t

o 
w

hi
te

 a
nd

 
bl

ui
sh

 o
r 

gr
ee

ni
sh

 c
ry

st
al

li
ne

 m
ar

bl
e,

 m
uc

h 
of

 
w

hi
ch

 i
s 

co
ar

se
 g

ra
in

ed
. 

In
 p

la
ce

s 
th

e 
ro

ck
 i

s 
ot

he
rw

is
e 

nl
 te

re
d 

an
d

 
si

li
cn

te
d.

 
A

t 
in

te
rv

al
s,

 m
ai

nl
y 

al
on

g 
th

e 
co

nt
ac

t 
w

it
h 

th
e 

ig
ne

ou
s 

ro
ck

s,
 p

ar
ti

cu
la

rl
y 

th
e 

qu
ar

tz
 m

on
zo

ni
te

, 
an

d 
to

n
 le

ss
 e

xt
en

t 
ns

 i
nl

ie
rs

 
in

 t
he

 s
ed

im
en

ta
ry

 n
re

n,
 r

ou
gh

ly
 p

ar
al

le
li

ng
 t

he
 b

ed
di

ng
 o

f 
th

e 
li

m
e

st
on

e,
 o

cc
ur

 e
xt

en
si

ve
 a

nd
 w

el
l-

de
ve

lo
pe

d 
g

ar
n

et
 z

on
es

 f
ro

m
 

10
 

to
 

10
0 

fe
et

 o
r 

m
or

e 
in

 
w

id
th

, 
co

nt
ai

ni
ng

 t
he

 u
su

al
 a

ss
em

bl
ag

e 
o

f 
o

th
er

 
co

nt
ac

t-
m

et
am

or
ph

ic
 m

in
er

al
s 

de
sc

ri
be

d 
be

lo
w

 u
nd

er
 "

M
in

er
al

o
g

y.
" 

A
 b

od
y 

o
f 

th
e 

li
m

es
to

ne
 w

hi
ch

 h
as

 e
sc

ap
ed

 t
he

 m
et

am
or

ph
ic

 e
ff

ec
ts

 
o

f 
th

e 
in

tr
us

iv
e 

g
ra

n
it

e 
p

o
rp

h
y

ry
 w

it
hi

n 
n 

fe
w

 
hu

nd
re

d 
fe

et
 o

f 
th

e 
co

nt
ac

t,
 n

t 
n 

po
in

t 
ab

ou
t 

n 
q

u
ar

te
r 

of
 n

 m
ile

 n
or

th
 o

f 
D

uq
ue

sn
e,

 i
s 

d
ar

k
 b

lu
is

h,
 c

om
pa

ct
, 

an
d 

in
di

st
in

ct
ly

 s
tr

at
if

ie
d 

an
d 

co
nt

ai
ns

 s
ea

m
s 

or
 v

ei
nl

et
s 

of
 c

al
ci

te
 a

pp
ro

xi
m

at
el

y 
pa

ra
ll

el
 w

it
h 

th
e 

be
dd

in
g.

 
T

h
is

 
ro

ck
 i

s 
li

th
ol

og
ic

al
ly

 i
de

nt
ic

al
 

w
it

h 
th

e 
d

ar
k

 P
en

ns
yl

va
ni

an
 l

im
e

st
on

e 
of

 S
yc

am
or

e 
R

id
ge

, 
in

 t
he

 c
re

st
 o

f 
th

e 
S

nn
tn

 R
it

a 
M

ou
nt

ai
ns

 
ea

st
 o

f 
H

el
ve

ti
a,

 a
nd

 n
t 

th
e 

T
o

ta
l 

W
re

ck
 m

in
e,

 i
n 

th
e 

E
m

pi
re

 M
ou

n
ta

in
s.

 
It

 i
s 

se
em

in
gl

y 
al

so
 s

im
il

ar
 

to
 

th
e 

:M
ar

ti
n 

li
m

es
to

ne
 

(D
e

vo
ni

an
),

 n
t 

B
is

be
e,

 d
es

cr
ib

ed
 b

y 
R

an
so

m
e.

' 
F

ro
m

 o
ut

cr
op

s 
el

se
w

he
re

 a
nd

 f
ro

m
 t

he
 d

ar
k-

bl
ue

 c
ol

or
 o

f 
m

uc
h 

o
f 

th
e 

cr
ys

ta
ll

in
e 

li
m

es
to

ne
 

an
d

 
th

e 
ge

ne
ra

l 
bl

ui
sh

 
o

r 
gr

ee
ni

sh
 

ca
st

 
pe

n·
;t

di
ng

 t
h

e 
so

-c
al

le
d 

w
hi

te
 c

ry
st

al
li

ne
 p

ar
t 

o
f 

th
e 

ro
ck

, 
it

 s
ee

m
s 

pr
ob

ab
le

 t
ha

t 
th

is
 f

or
m

at
io

n,
 i

nc
lu

di
ng

 t
he

 p
or

ti
on

 o
f 

it
 n

ow
 

m
et

a
m

or
ph

os
ed

, 
m

ay
 o

cc
up

y 
n 

co
ns

id
er

ab
le

 p
ar

t 
of

 t
he

 n
re

n 
of

 t
he

 c
am

p,
 

th
e 

bl
ui

sh
 a

nd
 g

re
en

is
h 

ti
n

ts
 b

ei
ng

 d
er

iv
ed

 
fr

om
 t

h
e 

d
ar

k
er

 c
on


st

it
ue

nt
s 

o
f 

th
e 

un
al

te
re

d 
ro

ck
. 

T
h

e 
m

os
t 

ex
te

ns
h·

e 
ex

po
su

re
 o

f 
th

e 
qu

ar
tz

it
e 

is
 a

lo
ng

 t
he

 w
es

te
rn

 
ed

ge
 o

f 
th

e 
se

di
m

en
ta

ry
 b

el
t,

 w
he

re
 i

t 
in

te
rv

en
es

 b
et

w
ee

n 
th

e 
li

m
e

st
on

e 
an

d 
th

e 
q

u
ar

tz
 m

on
zo

ni
te

 a
nd

 p
ro

un
bl

y 
fo

rm
s 

th
e 

bn
sn

l 
m

em
be

r 
of

 t
he

 s
ed

im
en

ta
ry

 s
er

ie
s.

 
T

he
se

 s
ed

im
en

ta
ry

 r
oc

ks
 a

re
 n

t 
le

as
t 

se
ve

rn
! 

hu
nd

re
d 

fe
et

 i
n 

th
ic

k
ne

ss
; 

ho
w

 m
uc

h 
th

ic
ke

r 
it

 i
s 

di
ff

ic
ul

t 
to

 s
ay

, 
be

ca
us

e 
th

ey
 h

av
e 

be
en

 
ex

te
ns

i>
el

y 
di

st
ur

be
d.

 
T

h
e 

B
on

an
za

 s
ha

ft
, 

63
5 

fe
et

 d
ee

p,
 i

s 
al

l 
in

 
th

e 
li

m
es

to
ne

. 
N

o 
fo

ss
il 

re
m

ai
ns

 h
n>

e 
be

en
 

fo
un

d 
in

 t
he

 l
im

es
to

ne
 o

r 
ot

he
r 

se
di


m

en
ta

ry
 r

oc
ks

, 
bu

t 
th

ey
 s

ee
m

 t
o 

be
 P

al
eo

zo
ic

 a
nd

 a
re

 p
ro

ba
bl

y 
of

 
th

e 
sa

m
e 

ag
e 

ns
 t

he
 l

im
es

to
ne

 i
n 

so
m

e 
o

f 
th

e 
ca

m
ps

 a
lr

ea
dy

 d
es

cr
ib

ed
, 

ns
 M

ow
ry

 o
r 

G
re

nt
er

>
il

le
. 

T
h

e 
w

es
te

rn
 a

nd
 s

ee
m

in
gl

y 
lo

w
er

 p
ar

t 
o

f 
th

e 
se

ct
io

n 
is

 
pr

ov
is

io
na

ll
y 

co
rr

el
at

ed
 

by
 

C
ro

sb
y,

: 
w

ith
 

th
e 

B
ol

sn
 

qu
ar

tz
it

e 
an

d 
A

br
ig

o 
li

m
es

to
ne

, 
of

 C
am

br
ia

n 
ag

e,
 i

n 
th

e 
B

is
be

e 
di

s
tr

ic
t,

 d
es

cr
ib

ed
 b

y 
R

an
so

m
e.

' 
T

he
 q

ua
rt

z 
m

on
zo

ni
te

 i
s 

n 
gr

ee
ni

sh
-g

ra
y,

 b
la

ck
-s

pe
ck

le
d 

gr
an

it
oi

d 
ro

ck
 w

it
h 

a 
re

dd
is

h 
ti

ng
e 

an
d 

w
ea

th
er

s 
re

dd
is

h 
br

ow
n.

 
It

 is
 m

ed
iu

m
 

1 
R

an
so

m
e.

 
F

. 
L

 .. 
G

eo
lo

:.
;r

 
an

d
 

or
e 

d
ep

os
lt

s 
o

t 
th

e 
B

is
b

e
e 

q
u

od
ra

og
le

, 
A

ri
zo

n
a

: 
U

. 
S

. 
C

.e
ol

. 
S

u
rv

e
y 

P
ro

t.
 P

a
p

er
 ~

1.
 

P
l.

 X
II

. 
1
9
0
~

. 

: 
C

ro
st

>y
, 

n
·. 

0 
..

. \
m

. 
Jn

st
. 

:U
lro

. 
F

:n
~

. 
T

ra
n

s.
, 

l'
O

l.
 

3
f'i

, 
p

p
. 
H
~
S
-G

::
!!

l,
 

Hl
CJ

U
. 

D
U

Q
U

E
S

N
E

-W
A

S
H

IN
G

T
O

N
 

C
A

M
P

. 
32

7 

to
 c

oa
rs

e 
gr

ai
ne

d 
an

d 
lo

ca
ll

y 
po

rp
hy

ri
ti

c.
 

It
 i

s 
fa

ir
ly

 
fr

es
h 

an
d 

is
 

co
m

po
se

d 
pr

in
ci

pa
ll

y 
of

 o
li

go
cl

as
e,

 o
li

go
cl

as
e-

an
de

si
ne

, 
qu

ar
tz

, 
or

th
o

cl
as

e,
 

bi
ot

it
e,

 h
or

nb
le

nd
e,

 
au

gi
te

, 
an

d
 

m
ag

ne
ti

te
 a

nd
 c

on
ta

in
s 

co
n

si
de

ra
bl

e 
py

ri
te

 a
n

d
 

so
m

e 
ti

ta
ni

te
. 

T
he

 
pl

ag
io

cl
as

e,
 

w
hi

ch
 

is
 

th
e 

m
ai

n 
co

ns
ti

tu
en

t 
o

f 
th

e 
ro

ck
 i

s 
es

pe
ci

al
ly

 f
re

sh
. 

It
 o

cc
ur

s 
m

os
tl

y 
in

 
st

ou
t o

r 
el

on
ga

te
d 

pr
is

m
s,

 s
om

e 
0.

3 
in

ch
 l

on
g,

 a
nd

 i
t 

is
 w

el
l s

tr
ia

te
d,

 th
e 

st
ri

at
io

ns
 b

ei
ng

 c
on

sp
ic

uo
us

 t
o 

th
e 

un
ai

de
d 

ey
e 

on
 t

he
 f

re
sh

 s
ur

fa
ce

 
of

 t
he

 r
oc

k.
 

T
h

e 
bi

ot
it

e 
is

 r
el

at
iv

el
y 

ab
un

da
nt

 a
nd

 t
og

et
he

r 
w

it
h 

a 
le

ss
 

am
ou

nt
 

o
f 

gr
ee

n 
ho

rn
bl

en
de

 
co

ns
ti

tu
te

s 
ab

ou
t 

on
e-

fi
ft

h 
th

e 
vo

lu
m

e 
of

 t
he

 r
oc

k.
 

T
he

 o
rt

ho
cl

as
e 

an
d

 q
ua

rt
z,

 w
hi

ch
 

ar
e 

la
te

r 
in

 
o

rd
er

 o
f 

cr
ys

ta
ll

iz
at

io
n,

 o
cc

ur
 m

os
tl

y 
ns

 f
il

li
ng

 o
r 

in
te

rs
ti

ti
al

 m
in

er
al

s.
 

S
om

e 
o

f 
th

e 
au

gi
te

 i
s 

bo
rd

er
ed

 b
y 

ho
rn

bl
en

de
, 

w
hi

ch
 a

pp
ar

en
tl

y 
is

 
de

ri
ve

d 
fr

om
 i

t 
by

 n
 p

ro
ce

ss
 o

f 
al

te
ra

ti
on

. 
T

h
e 

fa
ct

 
th

at
 

th
e 

qu
ar

tz
 

m
on

zo
ni

te
 

is
 

in
tr

us
iv

e 
in

to
 t

he
 s

ed
i

m
en

ta
ry

 r
oc

ks
 i

s 
w

el
l 

sh
ow

n 
in

 t
he

 s
ou

th
w

es
te

rn
 p

ar
t 

o
f 

th
e 

ca
m

p,
 

on
 t

he
 n

or
th

 f
or

k 
of

 D
uq

ue
sn

e 
G

ul
ch

, 
ab

ou
t 

2,
00

0 
fe

et
 s

ou
th

w
es

t 
of

 
th

e 
P

ri
d

e 
of

 t
he

 1 -N
 e

st
 m

in
e,

 n
ea

r 
th

e 
fo

ur
-c

or
ne

r 
po

st
 o

f 
th

e 
L

au
re

tt
a,

 
H

ol
la

nd
, 

C
om

et
, 

an
d 

In
di

an
ap

ol
is

 c
la

im
s.

 
H

er
e 

th
e 

se
di

m
en

ta
ry

 
ro

ck
s 

ar
e 

th
in

 
to

 m
ed

iu
m

 b
ed

de
d 

an
d

 d
ip

 G
O~
 

W
., 

an
d 

th
e 

sh
ar

pl
y 

w
el

de
d 

co
nt

ac
t 

o
f 

n 
10

0-
fo

ot
 q

ua
rt

z 
m

on
zo

ni
te

 d
ik

e 
w

it
h 

th
e 

qu
ar

tz


it
e 

ir
re

gu
la

rl
y 

bu
t 

cl
ea

rl
y 

de
sc

en
ds

 t
he

 n
or

th
 s

id
e 

of
 t

he
 g

ul
ch

. 
A

 
b

an
d

 
of

 
gr

ee
ni

sh
-b

ln
cl

c 
en

do
m

or
ph

ic
 

m
ed

iu
m

-g
ra

in
ed

 
cr

ys
ta

ll
in

e 
ho

rn
bl

en
de

 i
s 

de
ve

lo
pe

d 
al

on
g 

th
e 

gr
an

it
ic

 s
id

e 
of

 t
he

 c
on

ta
ct

, 
an

d 
th

e 
se

di
m

en
ta

ry
 r

oc
k 

in
 

pl
ac

es
 i

s 
nl

w
re

d 
to

 n
 d

en
se

 g
re

en
is

h 
ph

as
e 

re
se

m
bl

in
g 

ho
rn

fe
ls

. 
A

 s
om

ew
ha

t 
si

m
il

ar
 e

xa
m

pl
e 

of
 t

he
 i

nt
ru

si
ve

 n
at

ur
e 

of
 t

he
 q

ua
rt

z 
m

on
zo

ni
te

 m
ay

 b
e 

se
en

 i
n 

th
e 

no
rt

he
as

te
rn

 p
ar

t 
of

 t
he

 c
am

p,
 i

n 
th

e 
so

ut
h 

si
de

 o
f 

"'V
 n

sh
in

gt
on

 G
ul

ch
 n

ea
r 

th
e 

sc
ho

ol
ho

us
e,

 o
n 

th
e 

M
or

ni
ng

 
S

ta
r 

cl
ai

m
. 

H
er

e 
th

e 
en

do
m

or
ph

ic
 

ho
rn

bl
en

de
 

is
 

pr
es

en
t 

in
 

th
e 

gr
an

it
ic

 r
oc

k,
 s

om
e 

of
 t

he
 I

 im
es

to
ne

 i
s 

se
em

in
gl

y 
ch

an
ge

d 
to

 c
al

ci
um

 
si

li
ca

te
 a

nd
 d

io
ps

id
e,

 a
nd

 t
he

 t
w

o 
ro

ck
s 

in
 g

en
er

al
 a

re
 s

ep
ar

at
ed

 b
y 

n 
10

0-
fo

ot
 b

el
t 

of
 c

hn
lc

op
yr

it
ic

 b
la

ck
is

h 
fi

ne
-g

ra
in

ed
 p

re
ss

ed
 q

ua
rt

zi
te

 
o

r 
so

rt
 o

f 
ho

rn
fe

ls
. 

T
h

e 
ge

ne
ra

l 
co

ar
se

ne
ss

 o
f 

th
e 

qu
ar

tz
 m

on
zo

ni
te

 i
nd

ic
at

es
 t

h
at

 i
t 

w
as

 p
ro

ba
bl

y 
in

tr
u

d
ed

 i
nt

o 
th

e 
se

di
m

en
ta

ry
 

ro
ck

s 
nt

 c
on

si
de

ra
bl

e 
de

pt
h

. 
T

he
 g

ra
ni

te
 p

or
ph

yr
y 

on
 t

he
 e

as
t, 

so
 f

nr
 n

s 
ob

se
rv

ed
 i

n 
th

is
 

ex
am

in
at

io
n,

 h
as

 b
ee

n 
co

ns
id

er
ab

ly
 p

re
ss

ed
 a

nd
 d

ef
or

m
ed

 a
nd

 c
on


si

st
s 

m
ai

nl
y 

o
f 

n 
re

la
ti

ve
ly

 f
in

e 
gr

ai
ne

d 
g

ra
y

 g
ro

un
dm

ns
s 

o
f 

or
th

o
cl

as
e 

an
d 

qu
ar

tz
 i

n 
w

hi
ch

 t
he

 p
he

no
cr

ys
ts

 o
f 

co
ar

se
r 

fe
ld

sp
nt

hi
c 

co
n

st
it

ue
nt

s 
ar

e 
se

gr
eg

at
ed

 a
nd

 d
ra

w
n 

o
u

t 
in

to
 p

al
e-

re
dd

is
h 

st
re

ak
s 

an
d 

th
in

 l
en

se
s 

an
 i

nc
h 

o
r 

m
or

e 
in

 l
en

gt
h.

 
A

pl
it

ic
 g

ra
n

it
e 

oc
cu

rs
 n

s 
di

ke
s,

 
so

m
e 

of
 w

hi
ch

 n
rc

 a
ss

oc
ia

te
d 

w
it

h 
th

e 
or

e 
de

po
si

ts
, 

ns
 n

t 
th

e 
P

ri
de

 o
f 

th
e 

W
es

t 
m

in
e.

 
It

 i
s 

n 
re

la
ti

ve
ly

 
fr

es
h 

du
ll

-g
ra

y 
fin

e 
o

r 
m

ed
iu

m
 

gr
ai

ne
d 

m
on

zo
ni

ti
c 

ro
ck

, 
co

m
po

se
d 

m
ai

n
ly

 o
f 

or
th

oc
la

se
 a

nd
 q

ua
rt

z 



� I It\
 -t. 

32
8 

SA
N

T
A

 
R

IT
A

 A
N

D
 P

A
T

A
G

O
N

IA
 

M
O

U
N

T
A

IN
S

, 
A

R
IZ

O
N

A
. 

w
ith

 a
 m

od
er

at
e '

am
ou

nt
 o

f 
ol

ig
oc

la
se

, a
 l

itt
le

 b
io

tit
e 

an
d 

ho
rn

bl
en

de
, 

ac
ce

ss
or

y 
ap

at
ite

 a
nd

 z
ir

co
n,

 a
nd

 s
ec

on
da

ry
 h

em
at

ite
. 

M
os

t 
of

 t
he

 m
in

es
 a

re
 d

ry
, 

bu
t 

in
 t

he
 P

ri
de

 o
f 

th
e 

W
es

t 
w

at
er

 
st

an
ds

 a
t a

 s
ho

rt
 d

is
ta

nc
e 

be
lo

w
 th

e 
50

-f
oo

t l
ev

el
. 

F
ro

m
 th

e 
B

on
an

za
 

m
in

e,
 6

35
 f

ee
t 

in
 d

ep
th

, t
he

 w
at

er
 i

s 
ke

pt
 r

em
ov

ed
 b

y 
op

er
at

in
g 

th
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CHAPTER 12 

COCHISE COONTY 

208 

The detai l ed his tori es of the two maj or di stri cts in thi s  county . 

Bi sbee and Tombstone. have al readY been given . In thi s chapter the 

his tories of the smal l er di s tri cts centered at Glees on �ourt l and , the 

Dragom and Little Dragoon Mountains , the Chiri cahua Mount ai ns , the Dos 

Cabezas Mount ai ns , Pearce . the Swi s helm Mount ai ns , and the Huachuca 

Mountai ns wi ll be given. 

Coch i s e  County , ori gi nal ly a part of Pima County , was created as a 

separate ent ity i n  1881 s oon after the dis covery of Tombstone and B i s bee . 

In the pre-Ci vi l War days l i tt le was k nown of this corner o f  Arizona . A 

few Span i S h  and Mexi can s ett l ers bad penetrated a short distance down the 

San Pedro ri ver val ley , b ut these settlements had been pract i c a l l y  aband

oned at the time of the Gadsden Purchase due to Apache raids . The first 

s ett lements by Ameri cans were in the S an Pedro , Sul phur Spri ngs,. and San 

Simon val l eys duri ng the pre -Ci vil War period , but they were so expo s ed 

to Apaches and out laws that they were not permanent . Northern Cochi s e  

County was part ly exp l ored during this time near the route of the Butter

fi eld stage,  b ut as thi s p art of Ari zona was the center of the Ap ache 

mountain fortress es . almos t no attempts were made at prospect i ng . 

It was not unti l i t  h ad become ass ured that the Southern Pacifi c 

rai lroad was to be compl eted that real prospecting started . whi ch resulted 

i n  the di s coveries ot the Tombstone s i lver depos its , the Bi sbee copper 

deposi u .  the Tevis ton Ct>os Cabezas) go ld pl acers . and t he Peabody ([.1 t t ie 

Dragoon) copper depos its , al l wi thin a few years ot each other i n  the late 

9-2 
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s eventi es . These dis coveries were fol l owed very short l y  by the discovery 

of the s i l ver and copper depos its of the G l eeson-Court land region at the 

southeast end of the Dragoon Mountains , and the l ead-si lver deposits of 

the northern Chiri cahua mountai ns . 

Litt le work was done at any of the sma l ler di stri cts unt i l  the re -

vi val of copper mi ni ng in the l ate ninet i es . Th i s  revi val of mini,ng was 

helfalded i n  Coch i s e  county by the di sc9very in , 1895 of the bonanza COIIIDon

wealth s i lver-gold lode I n  a sma l l  hi l l  near the center o f  the Sulphur 

Spri ng Val l ey .  

Most of the sma l l er distri cts reacbed their zenith dur i ng the h i gh 

metal pri ces duri ng and immed i ately fo l l owing the War , duri ng whi ch time 

they were exh austed of bet ter grade ore . O n  the col l ap s e  of the metal 

markets in 1921 ,  almost all act ivity ceas ed . A revival o f  mini ng took 

p l ace in 1927 , but it was short -li ved . The sma l l er di stri cts of Coch i s e  

county , l i k e  thos e o f  eastern Pima county , have been virtual ly exhausted . 

S hort hi stori cal Sketches o f  the most import ant centers are given i n  the 

follOWi ng pages . 

GleesoD-eouTtland District 

The s i l ver-lead depos its of Turquoi s e .  now known as G l eeson, were 

di s covered i n  the l ate s event i es aiter the first real truce i n  Apache 

warfare preceed i ng the comp l etion of the Southern Paci fi c rai lroad . Li t t l e  

other than l ocati on and as s essment work was done unt i l t h e  boom period o f  

the early eigh t i es . The pri ncipal cl aims were the D efi ance, Hidden Treas ure 

and Last Chance. now a part o f  the Costel l o  ho ldi ngs . F rom  1883 to 1893 

when s i lver commanded a pri c e  of about 1 .00 aB o unee, cons i derab l e  h i gh 

grade hand-sorted lead-si l ver ore was, mi ned . hauled to the near�s t  rai l -
:';".:: 

road poi nt at Coch i s e  and ship ped to various reductian works at Bens o n , E l  

Pas o ,  S i l ver City , Socorro and Pinos Altos . The most ext ens ive work was 
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on the Si lver Bell  and Tom S cott claims . The Si lver Bell shaft was 

sunk 270 feet on the incl i ne ,  and the largest tonnage came from stop es 

off this shalt .  Production records are lack i ng ,  but from the size of 

the stopes and the grade of ore left on the dumps it is probab le that 

there was shipped about $ 100 , 000 of ore chi efly valuab l e  for its s i l ver 

content . 

Alter the demonwtization of  s i l ver i n  1893 and its consequent drop 

in  pri ce. nearly all  work ceased . The owners hip of the claims passed 

i nto the hands of Martin Costel lo and McKi ttri ck , and for many years 

bitter and protracted liti gation sti l l  further hi ndered work in the distri ct . 

The first copper ore of any importance was found in  1896 by John 

Gleeson on  the Charleston claim,  located i n  the late eighties by Kit  

Charleston . The ore was di scovered underlyi ng a large outcrop of  gossan.  

Gleeson purchas ed the Charleston claim from Charleston , and added to his  

holdi ngs adj o i ni ng cl aims purchased from Alexander Casey and Si las Bryant . 

After several years of development work the Copper Belle  Mi ning Company 

was organized by Gleeson in 1898 , and i n  1899 and 1900 shipments o f  high 

grade oxidized copper ore were made to S i lver City and EI Paso.  Due to 

the high cost o f  the thirty�i le haul t o  Cochise,  smelti ng of  the ore 

was decided on i n  1900, and by May 1901 a 6O-ton water.-j acket blas t  

furnace had been belown i n .  B y  the end o f  the year, the oxidized ore 

had been nearly exhausted , but a large tonnage of massi c sulphide ore 

was encountered on the 2oo-foot level . Part of this ore was smelted to 

matte and part was shipped to EI Pas o .  Globe , and Clifton as sulphide 

fl ux. Operat ions continued unt i l  late in  1902 . The company had been 

heavi ly mortgaged to fi nance the bui ldi ng of the smelter, and was fi nal ly 

forced i nto bankruptcy.  Alt . Emmanuel was appoi nted receiver i n  January 

1903 , and in 1904 the comp any was reoraan i zed as the C01"lop." R p. n �  �� i " i ,"", 



Comp any under the management of Wi l l i am  Kemp . The mi ne was reopened 

and shipments o f  mass i c  sulphide ore were made to the Old Domi nion 

Sme lter at G lobe .  Th e  smelter was agai n blown i n  �n 1905 and both 

2 1 1  

matte and ore were shipped to G lobe . Int ermittent p roduction conti nued 

to the end of 1906 when the mi ne was leased to the Shannon Copper Com

pany _ In July 1908 the property was p urchas ed at S heri ff ' s  sale by 

Nathan L. Amster of the Shannon Copper Comp any , and a l arge tonnage o f  

l ow  grade s ulphi de ore w a s  ship ped to the Shannon Sme lter unt i l  its close 

late in 1918. Shipment s t o  other reduct ion work s continued unt i l  1923 
wben an at temp t was made to roast and leach the remai ni ng ore i n  p la ce .  

The mine was sealed ,  the s h aft t imbers were fired , and fue l oil and 

mi s ce l l aneous o l d  timber was dumped down the shafts . It was hoped that 

the ore i t s e l f  would be i gni ted and would be parti a l ly roast ed  in p lace , 

but after a few months i t  was found th at after the t imbers were burned tm 

fire exti ngui s hed its e l f .  The mi ne was then flooded , but the leaching 

o f  the ore was not effective .  and the mi ne was agai n p umped out and the 

main shaft was retimbered . but no further �oduct ion was made. 

On the Court l and side of the di stri ct , northeas t  of G l eeson, litt l e  

early work was done except o n  t h e  relatively smal l  out crops of turquoi s e .  
� 

The princip a l  out crop s were of oxidized cop per ore cont a i n i ng very l i t t l e  

precious met a l . The firs,t locations other tban for turquo i s e  were made 

in the ninet i es , but no work was done unt i l  1901 , when the Humbot claim 

was developed .  and a large tonn age of the high -grade oxidi zed ore out 

crop ping was s hip ped , s t imulated by the bigh copper mark et of that ye ar . 

Thi s  claim was one of a group purchased i n  1900 by the Young Brothers 

o f  Iowa wbo i n  that year entered the di stri ct ,  purchased the M ary , 

Mame , Humbot and other c l a ims from M cCormack , Hardy and Warnekross and 

orq ani zed the Great Wes t ern Cooper Como anv . 
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Afte� the drop i n  the pri ce of cop �er i n  1902 , the Great Wes tern 

developed the Humbot and Marl �i nes , but made no product ion unt i l  1900. 

The p rop erty W3S equipped wi th a power p l ant in 1908 ,  whi ch was erected 

j oi nt ly by Phelp s Dodge and Company and the G r eat Wes t er n  Cop per Comp any . 

Productio n  started i n  1909 . .  at the Mary mi ne. On the exhaus t i on of the 

Mary mi ne , the M ame was developed aDd exp l oi ted tol l owed by the Highland. 

Product i o n  o n  �ampaDY account was continued wi thout i nterrup t i on unti l 

the drop of metal pri ces at the- end ot 1920 , when the mi ne was c lOSed . 

On the reopening of the smelters i n  Douglas i n  1922 , various s ets of 

leases work i ng  on the property commenced product i o n ,  whi ch was conti nued 

unti l the drop of metal pri ces in 1930 . 

The Leadvi l le group of claims , adj o i ni ng the Great Western group 

was purchased by Wi l l i 3lJ1  Holees i n  1903 , who orgOlnized the Leadvi 1 1e 

Mining Comp any t o  exp loit them . Most of the work o n  the various mi nes 

of the group was done by s everal comp ani es who hOld the ground under 

option at various times , more notab ly the Calumet and Ari zona Mi ni ng 

Company from 1907 to 1909, the F ul l er and Near in 1912 . a nd the United 

States Smelt i ng and Refi ni ng Comp any i n  19 16 . Some production was made 

by al l thes e comp anies ,  a nd in 1923 the Mai d  of Sunshi ne  mi ne was pur -

chased by the Calumet and Arizona. D�ng the high meta l  pri ces of the 

War years from 1 9 17 to 1920 , p arts of the ground were leased and high 

grade ore was shipped , chi e fly trom the operations of the � o�Lea s e .  
. " �'':'" 

Si nce 192 1 a smal l i ntermittent production has been made by various 

leases . 

The Cal umet and Ai.,izona li ning Comp any and the Phelps Dodge and 
t·� 

Comp any entered the distri ct i n  1908 , secured op tions cn ground ad

j o i ning the Leadvi l l e  and G reat Wes tern and s t arted active development . 

The C a l umet and Arizona s e cured the G ermani a and Ap ri l Foo l mi nes a nd 
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took an ol-, ti on on the Leadvi l l e  grour . P-rodttction wns s t arted on the 

Maid of S uns hine and German i n  in 1900 ond wn$ conti nued unt i l  19 1 0 .  

The dis tri ct was great1, s tiou l ated � t  thi s  time b y  t h e  cons truction 

of sp ur rai lroad l i nes by the El Paso aDd Southwestern and Ari zona 

Eastern Rai lroads i nto the dis tri ct . The Phe lps Dodge Coo:p any dis 

cont i nued development work and gave up its option i n  1909 . after the 

expendi ture of co nsiderab l e  s ums in equipment . The Cal umet and Arizona 

comp any c l osed the Germani a at the end of 19 10 . reopened the mi ne in 1912 , 

and cont i nued production part ly Oft l�ase account unti l  1920 . Production 

was ag ai n started by leas es after the purcha s e  i n  1923 of the Mai d  of 

Suns h i ne mi ne , adj oi ning the Germani a ,  from Leadvi l le Mi n i ng Comp any , 

and cont i n ued i ntermi t tently unt i l the depres s i o� in metal pri ces i n  1930 . 

On the Gl eeson s ide of the distri ct no work other than at the Copper 

Bel l e  was done after 1093 unt i l 1912 when work was st arted on the Tej on 

c l aim by the Tej o n  M i n i ng Comp any i n  the endeavor to fi nd copper ore 

s imi l ar to that of the Copper B e l l e .  A smal l producti on �ms made from 

development work unti l the end of 19 19. 

Dur i ng the years of the Wor ld War the Tom S cott mine, one o f  the 

early producers in the d i s tri ct . was reopened by Marche l l o  on lease 

a c count from owner �rs . Mary McKi ttri ck , and cons i derab l e  lead -s i l ver

copper ore was shipped duri ng the high s i lver pri ces enj oyed under the 

Pitman act . The Tom Scot t and Tej on mi nes were reopened in 19Z5 by 

the Tej on Leas i ng Company . and shi pments were ca de for a year to the 

smelter at El Paso , after whi ch the mi te s were again closed .  They were 

agai n reopened by the Tej o n  Mi ni ng Company i n  1927 ubder the s uperi ntendence 

of Frank W. Giroux. Most of the work was centered at the Tej on mine .• 

Development work was pus hed energet i ca l l y  and s ome stop i ng of copper ore 

wa s done unt i l  1930 , when work wa s agai n dis conti nued . 
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The old S i lver B e l l snd Defi a!lce !i:li ne� :cemai ned idle aite? 1093 

unt i l  1922 when the�' we!"e leased to various ;.·art i es :'Jho both !!l i ned ore 

and s ort�d the old dump s  unti l the end of 1929 , when the l ow  p ri �e of 

both lead and s i lver pl'e'le!ltsd further P'!"Oii t 3 . 

The reopeni!Jg of the S i l ver B e l l  mi ne :md the deltelo�ment of ore 

to :ne s i de l i ne of t�a p roperty stil�ulsted the devel o?cent of the nei gh -

hori .'1J :JYoup of c i aitls . T::is Jroup o\-lned bj' �tr . P .  War!le!�!'os et was s o ld 

1:1 1923 to the t1ystery ::Ti ni na CO!!!pany , promoted by John Gleeso n . The 

property was developed by a long tunne l . and h i gh -gl'-ede l ead -s i l·:er ore 

was s hip�ed t o  the end of 1929 when kno�'m ore was exhausted .  

TIl� product ion o f  the Court l and -Gl eeson d i s tri ct ,  sometimes k nmYn as 

the Turquoi s e  distri Gt . from 1C83 to the end of 192q h as been approximatel y 

57 , �i , OOO pounds of cop per , 4 . 200 . 0CO pounds of lead .  360 , OCO pounds o f  

zbc . 540 . C{)() ounc�s o f  s U ·  ... er . and 24 , rA)() ounces of �o ld with () gros s 

worth of $ IC , 400 , OOO . Det ai ls are shot'1J1 i n  the Appendix. 
Commonwealth Mi neo 

The val ue of the COOTto nwealt h  vei n ,  out crop ping i n  a sma l l  hi l l  near 

the center of the S u l phur Spri n<J Val ley .  was di s covered i n  lC95 by John 

Fearce , a cowboy of the val l ey .  His Q\om s t ory i s  that whi le dri vi ng 

cattle over the hi l l  he p i cked up a rock.;�·to throw at a recal citrant cow. 
'H � . 

. .  �-
but not i ng i ts unus ua l weight , pocketed it  i ns tead, and h ad an as say made 

of i t .  On receivi ng the returns of 2 1C� ounces of s i l ver a t o n .  he and 

h i s  brother returned to the h i l l  ;:md l ocated six daios . They gathered 

up a carload of ri ch float ore , hauled it to Coch i s e ,  the neares t rai l 

rood poi nt and shipped i t  t o  E 1  Paso . Th i s  first cor returned 1 00  ounces 

of s i lver and $20 i n  gold a ton. They then s ank what tms later k nown 

as No . 1 s haft at the wes ter� end o f  the out crop t o  a depth of fi fty feet , 

-Smi th . Lewi s A. : "The Geo l ogy of the Commonwealth M i ne" . 
The si  s eM .  5 . ) -Uni "e�s i t" o f  A ... " ?: f"" :'"1 .  1 0')7 
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and �hip ped a second car o f  ore whi ch gave about t h e  s ame returns .  The 

fame of the ri ch fi nd sp�ead qui ck ly and i n  November of that year John 

Brockman o f  S i lver City vi s ited the prospect and s ecured an opt i on on 

the mi ne for $275, 000 , payab l e  in i ns t a l Lments over a ten-year p eriod .  

He then enlisted the ai d o f  D .  M .  B arri nger and R .  A .  F .  Penro� e ,  Jr . ,  

and the Cocmnonwealth �i ni ng and Mi l l i ng Company , capi t a l i zed at $ 1 ,000, 000 . 
was organized to t ak e  over the option.  A $250 , 000 bond i s s ue waS then 

floated , and the option was closed wi th the Pearce brothers for $250 , 000 
i n  cash i n  l i eu of $275, 000 over ten years . A l arge b lo ck of stock was 

then s o l d  to furnish work i ng capi t a l  - sold i n  Germany and Engl and as 

we l l  as i n  the Uni ted S tates . John Brockman remained as manager . The 

ori g i nal shaft sunlc by Pearce was en l arged and a s e cond shaft was s t arted 

to the eas t .  B oth were s unk 267 feet to water level , and the ore cut was 

hois ted by whims , hauled to Coch i s e  and ship ped to the smelter at El Pas o .  

The returns from the firs t  three months o f  work en ab led the reti rement of 

the bonds and in additi on $ lOO , C� i n  dividends a month were p a i d  for six 
.: .. 

months . The costs on t h i s  fi rst work were almost as fol lows : 

Mi ni ng  $2 . 50  a ton 

Haul to Cochise 2 . 50  a ton 

F reight to,. El Paso 3 . 50  a ton 

Treatment ch arges 7.50 a ton 

Tot a l  $ 16 . 00  

Operati ons were conti nued o n  thi s  bas i s  unti l 1898 when the first 
.-

mi l l  was erected , i n  whi ch the ore was crus hed i n  B l ak e  crus hers . ground 

i n  Chi l l eun mi l l , and t reated by p a n  amal gamation . The ori gi n a l  capacity 

o f  the mi l l  was 30 to ns a day wh i ch was later i ncreased to 200 tons a day 

by the addi t i on of s ixty lOOO-pound s t amp s  foll owed by rol l s . Thi s  mi ll 

conti nued in operatio n  unt i l June 1900 when i t  was destroyed by fire . 
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,\ n ::!:'l .::li l l  Has s t u!.·t:.;d i.:t:.I:'!t1i :..lt � ly ;,i':te:: t�o fire and ,  wh i b  b ui ldi ng 

i t .  a nc�v e;�:r:lct i (J:1  Sidit W:lS s u� in the f:)ot�1ul l  of the vci n. The ;ni l l  

.... �� C01.:9 1 �tad .i n  Ja:1!.l:Jl';r 1701 . The �rl ghe:" gr.1do ore had by t.hat t.:i.ne been 

a 2·t) - tons .] d a�1 bas i s  a ll  lower gr�d� ore . The p o l l cj fo l l owed i n  mini ng 

the ore �)od:,' , l eavi ng ""ert sma l l  s ur�)ol'ti ng �i ll .)rs , fi nal ly e:Jded i n  

190'] ,fi t:·, t!le co l L lps e o f  the h an(lin{j wal l and the l os s  o f  t�e s topes . 

mi l l  wa� dl)sed a nd the �i ne ab :mdoned . 

A l e�s � was then obt�i ned on the 1 ar3e �i l 1  t ai l i ng -pi le by O .  T .  

SWOlt li ng .  tae ci l l  s up eri nter.dent . an d  :\. Y .  Smi th , the mi ne s upeTi ntendent . 

who bui lt 3 230-toll cy�:lide ? l ant for thi s  purpos e .  The leas e was e:c -

tended i n  i906 !o i ncl ude the mi ne.  D uring the fi ve years l i fe of thi s  

operat i o n  2GO .OC� tons of tai l i ng �nd 107 , 000 tons o f  caved are were 

treated .  averagi ng about $3 i n  5i l vel' and gol d .  

The ni ne wus purchZls ed i n  1910 by the ::Iontaoa Tono:rJah �1i ning and 

:iJi l l i ng Coapany . an organi z<:1ti on proc:oted by Ch :l'rles Knox <2nd A. Y .  

Smi th e Edw�rd A .  C o l l i ns acted � s  r.!::1uauer o f  the company . A new mi l l  

was erected 3 t  a cos t o �  $2G3. CGO und a n ew  extrac·t.ion �haft k nown �s the 

D shaft was s unk to the 8th level . Wh i le the mi 1 1  WZ;$ bui ldi ng .:lnd the 

mi ne was uei rnJ  developed .  the old t ai li ng tre;"ltment WClS conti nued by 

le 3s es .  The mi l l  w�s cOf:lp leted early i n  19 13 and was Tun cn l ow gTnde 

ore stop ed chi efly from the footwal l  s i de of the two vei ns unt i l  May 

19 17 . when operat ions On company account were di s cont i nued . 375 . 0C(' 

t o ns were treated at a profit of about a do l l ar a ton .  

After the .dose of the mi l l .  A .  Y .  Smi th oot:-ai ned a leas e o n  the 
. , �  

. �t: 
property . and orlJanized the COtDom�eal th Development Company . The mi De 

wus s ub leas ed to vari oes smal l l e as ecs . and the o�e was ship ped to the 

Copper Q ueen smelter ut D ouglas \lS s i l i ci ous f l ux. Abf.>ut 120 , 000 tons 
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of ore �l:eragi ng 12 . :  oun ces of s i l ver anli $2 . 00 i n  gold was s hi;: pcd to 

the end of 1929 . Included i n  :1:i$  was � 3m:::.}' l  tonna�e of old t ui l i nU . 

7he total prod�lction of t he i,ro ve�y throuGh 1926 w�s avpro:d.mutely 

9.1C , C-CC. tons wi th an ;)ve:r�ae '1�lue of $ 1: .71 . � gross production of $ lCt40� 
wh i ch yi e lded about $ 5.OCO , COO i n" profits �nd dividends . By the end of 

Itj'�!) the ed ne h �d been virt�� l 1 y  exh�usted of profi table ore . �1thoulJb 

und�r u noma! s i l vur Dari;et a smal l production of Im� �:ade ore �ny yet 

be made. 

Orjlqoon :Jnd U ttle Dracoon Mot!ntai ns 

'TIle mai n range o f  the Dragoon mountains i n  which is located Cochise ' 5 

strongho l d .  one of the pri nci pal �untai !l forts of the Apaches , �s l i tt le 

pros pected unti l atfpr the death of Coc!lise i n  le79 and the s ub s equent re-""� 
coval of the Indians to the San Carlos res ervation. Frosp ect i ng i n  the 

Little Dragoon. north of Dragoon P :;.s s .  had st arted at an ear l i e-r dat e .  and 

the fi rs t locations were made i n  the ea!"!y sevent i es on the copper out -

crop s at what i s  now Johnson, seven mi l es north of the pass . Lit t l e  

work was d�ne unt i l  aft er t h e  complet ion of the SoutherD Pac i fi c  Rai l -

road bl IG81 when to..f1at are now k nown as the Republ i c  and Mammol!t h  mi nes , 
0:- :::-. 

on whi ch ri ch oxi diz� cop per ore out cropped , were· acquired by a Phi l adelph. 

cocpany known as the Rus s el Gold Si lver and C op per Mi ni m.: Comp any . Thi s 

company erected a smal l  furnace at Mlat i s  now k n��n as Rus s el v i l le ,  abo� 

two mi les v�st of the mi ne . where the neares t perma nent wat er sup ply was 

obt ainab l e .  Product ion st art ed i n  1882 . and accordi ng to the Tuc s o n  S t ar ' s 

est imat e 266 . 636  pounds of block copper were produced during the year . 

The fo l l owi n<J year the Coch i s e  Copper Company' \'las organi z ed t o  won the 

Peabody mi ne. A pipe l i ne was laid from R us s el v i l l e to the mi ne . the 

smel ter of the Russelvi l le Company w�s moved and �ebui l t  at the mi ne , 

and the t �� of Joh nson sprang up i n  the mes a surrou ndi ng the mi ne. The 

smelter st arted i n  1883 and 607 , 632 p ounds of b l ock cop per were p ruduced . 
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In the Litt le Dragoon mountai ns north ot Dragoon Pas s ,  little work 

was done aiter the clos e of the Peabody mine i n  1884 until the hi gh 

cop per market years at the dawn of the twentieth cent ury . The Peabody 

mi ne was purchased by the Dragoon Dummit Copper Mi nes Company organi zed 

by Jacobs i n  1899 . No p roduction was made unti l  1902 when tbe company 

was reorganized as tbe Dragoon Mi�ng Company . Sbipments were started 
-:J ' 

of oxi de ·ore · to tbe smel�r at EI Paso at the rat e  ot three cars a month . 

Intermi t tent work was done through 1903 when the property was closed .  

The comp any was reorganlzed tour years later duri ng the high mark et pre

ceding the 1907 pani c as the Bonanza Belt Copper Company and about $ 5OO , OC  

worth o f  ore was ship ped during the year, after whi cb tbe mi ne was again 

closed . I t  bas been reopened at various times . si nce by less ees who 

sorted the dumps and mi ned wbat was left of the high -grade ore of tbe 

mi ne .  The production s i n ce 1907 has been neg l i gi b l e .  The mi ne has pro-

duced s i nce 188 1 about 1 , 2000 , 000 pounds ot copper with a gros s  val ue 

of about $ 19 1 , 000 . 

The l argest producing mines of the Dragoon aDd Little Dragoon 

mounta in. h ave been thos e mi nes now owned by the Arizona United D evelop -
�,::. 

ment Company or Mas on Copper Company . 

Thi s  group cons i s ts of the Repub l i c ,  Mammoth . and Copper Chief 

mi nes , near the Peabody mi ne at Johnson in the Little Dragoon mountains , 

about s even mi les north o f  Dragoon Pas s .  

The first work was done I n  1904 when the Republ i c  and Mammoth mi nes 
. . . ' . . . .' : .  

and other contiguous groups o f  claims were purchased by the Arizona 

Consol i dated Mi ning Company , finan ced in Pennsylvani a. The pri ncipal 

work was centered at the RepUblic mi ne and , after equipping and developing 

the mi ne , production � t arted in 1905, the ore being hauled to Dragoon 

station and sbipped to the Copper Queen smelter at D oug las . Oxidi zed 
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ore was shipped from both the Mammoth and Rep ub l i c  unti l 19�9 when the 

company was reorganized as the Arizona Uni ted li ni ng Company . under the 

l aws of Delaware, and a l25-ton smelter was bui lt near the Repub l i c  

shaft . A rai lroad to s erve the camp was bui lt i n  the same year by the 

Arizona and Mi chigan Development Comp any , operat i ng the Copper Ch i ef 

Mine .  Production conti nued at a l arger rate i n  1909 , and a part of the 

ore was smelted . The smelter was run for a sbort time only , and was 

tben abandoned . A l l  shipments ceased i n  19 10 to await better copper 

mark et .  

The company was 8gain reorgani zed i n  19 10 as the Arizona Unit ed 

Mi ni ng Company , under the laws of Ari zon a ,  but production di d not start 

unt i l  t he better copper market o f  1912 . The company contin ued t o  ship 

ore to the smelters at Douglas at a n  increas ing rate unt i l  January 19 1 5 .  

A large body of sulphide ore was devel oped i n  1913 and producti on was 

great ly i ncreased in 1914. 

The property was leased for a peri od  of ten years in the begi nni ng 

of 1915 to the Cobri za Mine. Development Company of which Hal s te ad 

Li ndal ey was ground manager , aDd David M. Goodri ch was pres i dent . Thi s 

company started production m July 19 15,  and cont i nued shipments unt i l  

July 1918- when the lease was s urrendered to the company on th e  payment 

of $75 , 000 to the leas ing compa ny .  D uri ng the period of the leas e ,  ore 

of about $4 , 000, 000 gross value was s h ipped , with 8 net return to the 

leas ing company after royalties were paid of over a mi l lion dol l ars . 

Atter the surrender of the leas e ,  the Arizona Uni t ed Company con

ti nued to mine unti l the end of 1920 when the drop in the pri ce of 

copper !§r�'ed s us pens l o
-
n .  No work waS done atter - the close "of -'t.he 

'1,;-
property unt l l  1923 when the Copper Chief min� owned by the Dragoon 

Mountain Mi ning Company and the Repub l i c �ammoth mi nes of the Ari zona 
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Un i ted Mi ni ng Comp any were conso l i dated a s  the Ari zona Uni ted D evelop -

ment Company under the management of George F .  Wi l s on .  Smal l i nter-

mi ttent shipments were made i n  1924 and 1925. and in 1926 the combined 

properti es passed i nto the hands of the Mason Copper Company . A start 

was made at reconditioning the mi ne and a l arge flotation concentrator 

was contemp lated . but a l l  work ceased at the end of the year . 

The Copper Chief Mi ne ,  one of the group now owned by the Mason 

Copper Company , lies between the Republic  and Mammoth mines . Thi s  

group was acquired by tbe Arizona and Mi cbi gan Development Compa ny i n 

1904 . The property was developed and equipped , and in  1909 a broad-

gage rai lroad was bui lt from Dragoon to the mine , a di stance of about 

s ix and a balf mi les . Little producti on was mode unti l  1914 wben smal l 

s h i pments started whi ch were conti nued i nto 1915.  In 1916 the property 

was bought by the Dragoon Mountai n Mi ning Company , and eleven cars of 

ore are reported as havi ng been shipped in 1918 . s i nce whi ch t ime no 

production bas been made. The rai lroad wns taken over in 1921 by the 

Southern Pacific Rai lro ad Company and the line was abandoned and the 

track s  raised .  The Dragoon Mountain Mining Compa ny was absorbed ;. 
together wi th the Arizona Uni ted Mining Company . by the Arizona United 

Development Company i n  1923. 
Otber mi nes that bave been considerab ly developed but have had on ly 

smal l productions have been the Keystone , financed in Kans as , for whi ch 

a 200 ton flotation concentrator has been bui lt . tbe B lack Pri nce , the 

Centur i on and the Johnson Copper D evel opment C ompany . 

The total production of the D ragoon and Little  D ragoon mountains 

exc l us i ve of the Court l and-G leeson area at its s outheast extremity has 

been approximately 28 , 500 , 000 p�unds of copper , 1 , 000 , 000 pounds of 

l ead , 61 , 000 pounds of  zinc,  350 , 000 ounces of si lver and 9900 ounces of 

go ld wi th a gross va l ue of about $ 6 , 500 . 000. Det ai l s are s how i n  the aRE� ' 
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EARLY MINING 

CHAPTER 13 

EASTER.� � COUNTY 

2 3 3  

The first aining in wh a t  is now Ar izona wa s  do ne  in Bas tern P ima  

and S an ta Cruz Countie s .  Th e  two settlements o f  Tucson and Tubac in 

the Santa Cruz River Valley wer e th e  nor thern frontier towns of that 

par t of Mexico wes t of the S ierra. Madr es for at least two cen tur ies 

before the Mexican War . However , Ilining was never a major indus try 

in Ar izona in Spanish and Mexican t iJae , cil e  to the contro l  of the 

mountains by the war like Apache tribes against whom no headway was ever 

made . A li t t le placer ing was oone , and a lit tle s i lver mining of a 

very c rudP. kind in the Santa Rita ,  Patagonia , Catalina , and S ierr i ta 

Mountains . "Antigua" workings wer e fo und at the Cerro Color ado , Pata

gonia , San Xavier , and in the Canada del Oro of the Catalina Mountains . 

A t  th e  tiae of the Aaerican occupat ion DO aining was being done by 

the Mexicans , and only legends resaained of 'tIb at had been oone in the 

pas t .  One of the legends deal t .. th the finding in the e ighteenth 

century of a r ich s ilver placer kDown as the " Planchas de 1a Plata" 

some�ere near the present internat ional line wes t  of Nogales . Shortly 

after its discovery the SpaniSh governaent forbad its exploita tion on 

the grounds tha t it was a "Creadoro" or source of the aineral wealth 

of the country . 

Mining on a c oaparativell' lar ge scale di d  DO t  C01llJlleJ1ce until after 

the occupation of Tucson by the Aaericans in 1854 following the es tab-
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\ 
\ 
\ 
\ 

lisbJaent of th e  interna t ionu bo undary by the Boundary Co.aission. 

Forts wer e e s tabli shed in the Patagonia Mountains . San Pedro Valley , 

and a t TUc son as a pro tec tion agains t Apach�s ,  and s everal large ex

plor ing c ompanies wer e organized in New Yor k ,  Providence .  Cinc innati . 

San Franc isco , and Texas to exp lo i t  the terri tory embraced in the 

Gadsden Pur chas e .  Thes e  early ventur es wer e promo ted largely b y  

A r ray  o fficers and members of the Boundary C01aJIlis sion . The !Bos t in-

fluenti al of these e ar ly promo ter s were C .  D. Pos ton , Lieute� 

Sylvest er Mowry , Major Heintzelman , Colonel S ma ue l  Colt O th e  inventor 

of the Co lt p is to l) , and Cap tain R .  S .  Ewell ( la ter a br i gadier gen-

er al in the Confederate Army . )  They we r e ably assis ted by two German 

mining eng ineer s ,  Herman Bhrenber g and Fr eder ick Brucknow. 

The eo untry was th e n  e x tr eme ly inaccess ible , a nd over-run by 

Apaches and Mexican out laws . Tuc s on and the var ious fo rts wer e the 

only permanent settlements pr ior to the e s tablis hment o f  the ranches 

and m ining eamp s .  The mos t aecessible entrance into the co untry was 

by bo at to G uaym&S and by r oad a.nd tra il from G uaymas to Tuc son 

thr ough nor thern Mexic o .  Aft er the establishment of the a ining 

camps and ranch haciendas , roads wer e built fr om Bl Paso to Tuc son 

and frolll TUc son to For t YUIla ,  and in l8� 7'" the first s tage line wu 

es tabli shed , known as the San Diego and San Antonio line . Th is first 

venture was proao ted by James B. B irch and !siah C. Woods of California. 

No reads exis ted and the coapanr occ up ied itself ch iefly in road 

building . R egular s tage s ervice was never achieved. The fol lOWing 

year the San Diego and San Antonio line was taken over by the But ter-

field line , organ iz ed to run from Marshall ,  Texas , to San S iego , Cal-

ifornia. I ts eas tern termines were S t .  Louis and Memphis and i ts 

-- -- --� - -- --------- - -------- �----- -- - -- - -- � - - - - -------------------

*Parr ish ,  Thomas Eetwin , H i s tory of A r izona . 19 15 , Vo l .  2 �  
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wes t ern termines was S an Franc isco . I ts pr es iden t was John But terfield 

of Utica , Mew Yor k .  Th e  company was subsidized by th e  U .  S .  Govern-

ment for S 600 , OOO a year to carry the mails . The route thr ough Ar izona 

l2d west-bound through Apache Pass in the Dos Cabezas MountaI ns ,  Dragoon 

Pass a t the nor ther n end of the Dragoon Mountains . Benson on th e San 

Pedro !t iv er ,  and down the r iver to the lIIOuth of Ar avaipa Cr eek . Prom 

there ther e wer e  two routes followed, one to Tucson by way of the pres-

en t town of Or acle and th ence in par t following th e co ur se of the 

Cai'tada. del Oro , and t h e  second, down the S an Pedro to the G i la at th e  

pre sent town of wintelsan and thence wes t following the G ila R iver to 

Por t Yuma by way o f  the P:t.& villages near the s it e  of Mar icopa . A 

rout e also was e s tablished from Tucson down tbe S ant a  Cruz R iver to 

th e Pima villages , and thence we s t  to Por t Yuma . The first s tage 

left S t .  Louis S ep tember 15 th , 1 85 8 ,  and r eached San Prancisco Oc tober 

10th . Prom then on r egular tri-weekly service was mainta ined for 

eigh teen month s .  The through pas sage cos t $ 150 exc lusive of meals , 

wh ic tt  cos t ,  st1 ch as th ey wer e ,  fr Ofll 40 cents to a dollar . In March 

1 8 60 th e ro u te wa s  discont inued and aoved nor th  through Denver and 

Salt Lake C ity . The inauguration of the s tage line was a gr eat s t ia-

ulus to a ining in South ern Ar izona. S01Ile high gr ade or e  was sh ipped 

to mict-we s 1:ern reduc ti on works and IIOS t of the II& ch inery for local re-

due t ioD works was sh ipped into Ar izona by the s ta g e  company . A vivid 

account of a trip into Arizona fr o. S t .  Louis to Tuc son at th is t ime 

has been g iven by Pumpelly. �o was employed as aetallurgist fo r one 

of the e ar ly ven tur es in t he Sna ta R i ta Mountains . Por sheer travel ing 

., 
-...-.-.�- -------------------�-- -�-� ---- - - --... -----------

*Ptapel1y , Rapha el , � R em iniscences , H .  Holt and Co.pany , 1 9 1 8 ,  vo l .  1 .  
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discomfor t and dang er , it has had few peers in the his tory of trans-

por tat io:l. The r egular _ intenance of the l ine through two thousand 

miles . h alf of which was through Apache and bandit-infest ed country 

for even the shor t eighteen months of its exis tence demonst rated the 

metal of the �en who wer e atta�p tlng to open up the terri tory . Tbey 

wer e  a hardy and fear less lot . Shor t ske tches of the lives of the 

ho chief pr01DOters of the per iod, Pos ton and Mowry'" serve as e1tamp1es 

of the type ,  

Char les D .  Pos ton was born i n  Har din County . Kentucky , Apr il 20th , 

1825 . Ris sa ther di ed lIIben be was twelve y ears o ld ,  and so on after 

he s erved three ye ar s in the office oi the S�r eae Cour t of Tennessee 

at Nashville . Dur ing this t ime  b e  s tudi ed law and was adJai�ted to 

the bar . Shor tly after the ' 49 gold ru sh he went to San Franc isco 

and s erved there in t ne aus tOfllhouse . After th e �adsden Purchase in 

18S. h e  ac c01llpanie d an explor ing par ty into Ar izona. and was so much 

impressed with the co untry that h e  spent the following year in a. 

tr ip "to San F ranci SCO ,  New Yor k .  I:en tucky , and Washing ton ,  D .  e • • 

to intere s t  cap i talis ts in Ar izona and New Mexico , In 1856 he r e-

turned to Arizona with funds for prospec ting and acquiring aining 

pr oper ties . He was an ac tive prOllo ter of thr e e  of the ear ly ventures 

wh ich were financ �d from New York and S an  Franc isco ,  On the outbr eak 

of th e  Civil Wu , he was transfer r ed to the New York office of o ne of 

the companies , On the organization of the Territory of A rizona in 

1863 he was appo inted by Pres ident Lincoln as Superintendent of Indian 

Affai rs . After serving one year he was elec ted firs t  Deleg a te to 

Congress from Ar izona , and upon the conclusion of his term he made a 

- ----.-.-... ------- --...-- ---------.-.-.--------- -- ---- - -- � - -- - - .-.-.- - - -

*The two biographies ar e taken from P arr ish ' s  H ls tory of Ar izona, Vol .  
2 ,  191� . 

9-/3 

\ 



f 

2 3 7  

tour of europe , prac t ic ed law a t  W ashing ton, D. C . ,  a nd  later accompan

ied J .  Ross Browne , newly-appoint ed Mini s ter to China , as Commiss ioner 

of IlIIIligr a tion and Irrigation. Cn his r e tur n  to t he United S tates , he 

was appo inted as Register of the Uni t ed S tates Land Office of Ar izona 

by Pres ident Grant , and served af terwards as Consul at Nogales and mili

tary agent at El Paso . For five year s after the conclus ion of this 

..,rk he was very ac tive in Washington , prOlllo ting the interes t of the 

gover_cot in irrigation , after which h e  r etired t o  Phoenix , lh ere he 

died in 1902. 

Sylves ter Mowry ente red West Po int in 1848 and gradua t ed wi th the 

class of 185 2 .  AIlIOng h is classaates wer e Gener al Crook , G eneral hutz , 

Colonel Mendel ,  Jerome Bonapar te , Jr . ,  Maj or -General Evans , Cap tain 

Mullin, and Lieutenant I ves . In th e  s ummer of 1853 he was engaged wi th 

Geor g e  B .  McClellan on the Co1uabia su rve�ng for a railroad route . 

In l85S he was c osmis sioned to conduc t some recruit s and animals from 

Sal t Lake to Califor nia , a nd was then transferred to For t YulIla. Wh ile 

th ere h e  _ de an e� edit ion into sou theas tern Arizona , and was so in

spired w ith the mineral possibilities that , in 1857 . he resigned his 

cOBIDlission to engage in aining . In 1860 he purchased the Patagonia 

Mine in the S ierra S anta Cruz ( th e  Patagonia Mountains) 55 miles south 

of Tucson, and toge ther with his bro th er ,  CJaar les Mowry , sp ent th e  suc

ceeding t'WO years in developing an d  equipping the property . On the 

outbreak of the C iv il War in 1861 he fo r t ified the mine agains t Apache 

attacks and continued working after al l troops were withdrawn and the 

terr itor y was in a terr ible state of confusion. He r emained in pos

sess ion of the mine un t i l  1862 When General Car le ton of the California 

Column arr ived and �k possession of Ar izona. Mowry was suspec ted of 
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so uther n sympath i e s , was arr e s t e d  and s ent to For t Yuma , and the mine 

was c onfiscated. He was liber ated sf tel' six months , without tr ial , and 

th e Mine was afterwar ds r es tor ed t ()  h ila .  After the Civ il W ar  he sp ent 

the r es t  of h i s  life in wr iting about co ndit ions in the Southwes t  and 

in unsuc c e s sful attempts to r efinanc e the m ine . He di ed in London, Eng-

land , in 1871 . By his wri tings and enthus iasa he probably did mor e to 

int er e s t  the country in Arizonaand i ts poss ibi lities than any o ne man 

of the pe r  iod. 

The pr inc ipal mining and cattle ventures of southeas tern Ar izona 

before t h e  Civil War wer e th e  following , as descr ibed by p .  B ier tut 

Metallur g i s t  for the Mowry Mine in 1860 : "Ny fi r s t  visit to th e  Pa ta_ 

gonia Min e ,  nowcalled the Mowry S i lver M ines , h as las ted four days -

the tiae necessary to give it a full examina t ion in al l  i ts par ts , 

and to make a car eful assay of it s or es . But why is i t  cal led th e 

Patagonia M ine ? I s  it because i t  is si tuated in a deser t inhab i ted 

only by I ndians ? Such wer e the ques tion s  I put to myself Wh ile t r av_ 

e ling , a nd which I though t might be answered a ffiraatively .  Grea.t 

was .y s urpr ise ,  however . when instead of finding as I expec ted, 

"arren mountains as at Washoe and MODO , I gazed on beautiful land-

scapes , an d  a COUDtry co ver ed wi th trees of different kinds , • ith 

fer tile lands perfe c t ly watered. True i t  is th a t  th e neares t neigh-

bors ,  the Apaches , ar e far from bei ng equal to the Patagonians , but 

this , it s eemed to m e ,  c ould no t be the r eason for g iving to s uc h a 

beautiful spot .  \Ill ieb in spring IIUS t be covered w i th flo1lfers , so 

savage a naJle . Mr . Mowry was per fec tly r i gh t to al ter i t .  • • • 

------�--�-- � ----�----------------�------�---------�-� 

*Mowry , S y lves ter , Ar izona and Sonora ,  Harper an d Bro th ers , N .  Y. t 
Third Bdition . 1864 . 
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" Th e  discovery of the Patagonia Mine cia tes only from the fall o f  

1858 , bu t i t  would appear tha t  i t s  exis tence was suspec ted long ago , 

for the fir s t  parcels of or e gather ed by the Mexicans were tak en , a t  

the time of the la. te eli seovery , from s bafts lIrilich had been sunk many 

years ago , and whicb had been abandoned. 

"� Owners : - 'nle first owner s  wer e Colonel J .  W .  Douglass , 

Captain R .  S .  Bwell , Lieutenant J .  N .  Moor e ,  Mr . Randal , Mr .  Lord ,  and 

Mr .  Doss , a ll belonging to the United S ta tes Army ,  excepting the las t  

naaed individual and Co1orel Douglass . Those par ti es s tar ted SD JDe  pr e

liminary � rks - sunk shafts , extr acted a cer tain quantity of or e and 

built up several furnaces for sme lting . But being sh or t  of capita l  

• • •  two of th e  pr incipal shareholders ,  Messrs . Lo r d  and Doss 

sold th eir inter e s t  during the year 1858-9 to Mr . Br evoor t .  

"The adminis tr a tion o f  Mr . Br evoor t was no t a happy one. 

• • • 

• • • •  

Th e  

lIline • • •  fared .ucb wors e .  A c er tain Q11antity o f  o r e  was extracted, 

but • • •  the proceeds • • •  were no t sufficient to cover the costs in

curred. Th ese failur es g ave r i s e  to disagreement s be tween the owner s , 

� ich co ul d  not be s tilled except by the sale of th e ir who le inter es t ,  

which Captain Ewell an d his par tners aade to Mr . Brevoor t ,  th is last 

llUle d gentleman turning th e  interest iDIlIediately over t o  Mt' . H .  T .  

Ti tus . • • •  Consequently , the sale of the whole was r eso lved upon , 

and the conveyance took place in the Spr ing of 1860 in favor of Lieu

tenant Mowry , all the inter ested par t i es joining i n  the deed. The 

price o f  1he mine , including th e lands surrounding i t ,  al l  the liIOrks 

and establishment s tanding at the time ,  f ixed at $ 25 ,000 , was paid 

in cash by the new owner . • • •  

"The Management of the Mine : The old furnaces having been badly 

'7-21 



construc ted, and being out of use , they wi ll be r eplaced by others 

containing all the lat er �provemen ts . either for smel ting or refin-

log . • • •  The expenses to be incurr ed th is year to put i n  oper ation 

th� di fferent proj ec ts in �iew wi ll exc eed the sum o f  $ 60 , 000 . 

"The Bae:le Mine :  This mine is si tuated to the eas t of the Mowry 

Mine, and i t s  vein composed of argent iferou5 galera, exac tly s imilar 

to the Mowry Mine , is , it is stated , its cont inuation. 

"The S an  Pedro Mine"' : Th is IIline is situated o n  th e  eas t si de of 

th e San Pedro R iver , about twenty fi ve miles from 1h e Over land Mail 

Road, and half a aile from the r iver . 

"Bat>ir e or Montezuaa MinJ: I have mentioned above th is mine as 

forming a par t of th e S an ta Cruz S ierra . I t  is half-way b etwf'!en the 

Mowry M ine and the town of S anta Cruz . The ores ar e co mposed of 

lead and s i lver . The fir s t  owners were Th .  Gardner a nd Hopkins , who 

i t  seems , sold 1h eir interest out to New York companie s .  

"Santa Rita M inia2 Coaoaay: Th e  Sierr a de la Santa R ita , as that 

of the S anta Cruz , inc loses r ich depos i ts of pr ec ious or es . The Ca-

zada , P lor ida and Salero M ines are united in one company , under the 

above ti tle . The last one was mown & long while ago , and was worked 

by the Jesuits . In that one also the &rgentiferous galera dominates . 

Shor tly , furnaces wi l l  be put up for smelting and r educ ing ; they wil l  

be erec ted on the very mouatains of S anta Rita ,  which are to th e  east 

of TUbac , at the dis tanc e of abou t ten siles . The super intendent of 

the mine is Mr . H. C. Grosvenor , and Mr . Pumpelly is th e eng ineer . 

---- .. _--- ---------------- -...... �-.-.. ---.. --------- ---- ------� .. ----------

*�wn also as the 9rucknow Mine , about s ix lIliles fron t he si te of 
Tombs tone . (J . B .  Tenney) 

lone of the Washing ton Camp proper ties. (JBT) 
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The cap ital is $ 1 , 000 , 000 . These m ines were opened in 185 6 .  

"� ip�sa �inin� �pany. : Th is eompany is wor king a copper mine , 

si tuated for ty miles from For t Breckenr idge at the j unction of the San 

Pedro and Arivaea· .... lt iv ers and fr01ll three to four ailes south of the 

Gila . • • •  It is under th e  dir ec tion of Mr .  A .  B .  Gray . ex-surveyor 

of tl-.e Uni ted S ta tes a ttached to the commission of th e Mexican Fron-

tiers ,  and engineer-in-chief of th e  Paeifie ltailroad. Mr .  Hopkins is 

the eng ineer of the lJI ines ; th e hous e of Soul ter , of He .. York , is the 

pr ineipal owner . 

"Sonora Bxplor ing and Mining Coapany: This mine, s i tua ted a t  about 

thir ty ai les from Tubac , in th e  Cerro Colorado , is one of th e  pr ineipal 

mines , if not the r ich es t  in the Terri tory . The eompany is wo r king the 

vein known as the Heintzelaan Mine , r ich in argentliero'us eopper s , and 

also other v e ins on the Rancho Ar ivaca . • • •  One of th e  pr inc ipal share-

holders , Mr .  Char les D. Pos ton , is the direc tor , and at the same time 

lessee o f  the aine for the term of ten year s . Th is company was in-

corpora ted in Cineinnati , Ohio , with a capital of $ 2 , 000 , 000 divided 

into 20,000 sh ares . The sua a lready expended for the working of this 

mine is estiJllated at $230 , 000 , ei the' in r eady cash or from the pro-

ceeds of the mine . 

"Cahuabi Mining Company ............ : The aine go ing by that name is near 

mer idian 112 and 32 nor th lat i tude , in a reg ion inhabi ted by the Papago 

Indians . The argentiferous copper ores a re treated according to the 

*'Ib is mine was probably the Co llins Mine adjoining the MamIIo th .  Ane i

ent ., r k  was r epor ted as exis ting at the t ime of r eloca tion in 1884 . 
JBT 

*·The Ar ivaca River is the pr esent Aravaipa Creek . JBT 
**'lll'The Cahuabi Mine is probably vb .  t J .  Ross Browne r efers t o  in 1864 

as th e Picaeho Mine . JBT 
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Mexican amalgama tion process known as the patio . I have seen spec i-
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mens from th is aine in th e  hands of Herman Ehrenberg: ,  president of the 

company , of extreme r ichnesa . The mine was opened since 1859 . • • • 

"Ar izona Land and Mining Company: This mine i s  si tuated nor th of 

the Rancho of Sopori .  * 'ntis company owns a large trac t of land of thir ty -

two 1easues s�e ,  on wh ich is situated the o ld s ilver mine of San 

Xavier , which was worked dur ing the time of the jesui ts , and wh ich ap-

pears exc eedingly r ich ; o th er veins , equally r ich , are to b e  found in 

the c en t er o f the proper ty ,  on the S ierra Tinaja ..... 'nte company was 

incorpora ted in Proc idenee , ft .  I . ,  lid. th a cap ital of $ 2 , 000 , 000 . Th e  

Honorable S .  G .  Arno ld i s  the pr esident .  Th e  t r ea surer i s  Mr . A lfred 

Anthony , Pr esiden t of the jackson B ank of Pr$videnc e . Colonel Co lt , 

Lieutenant Mowry , and o ther r ich cap italists of the Eas t ar e th e ac -

tual owners .  Mr .  Mowry is the holder of mor e th an  one-hal f o f  the 

s tock of the company . N. Richmond jones ,  jr • •  is t he engine er -in-chief 

of the aine , as also of the �opori Mine .*** • • •  

"The part iculars I have jus t gi ven you , alth ough already qui te 

lengthy , ar e far froa containing al l 1h a t  aigh t be s ta ted in r egar d to 

mineral wealth of the Terr itory ; but I .oat stop her e , as I only in-

tend to give you statements entirely correc t ." 

The Sonora Explor ing and Mining Coapany and the Ar izona Land 

and Mining Coapany were closely a ff iliated in s tock ownership . The 

old town of Tubac , abandoned by the Mexicans at the t hae of the AJaer i-

can occupation , wa s  rebuilt and for t ified by these two companies , and 

-�----- -.-.-...�- - ..  .-,.....------.-, .. ---�---�---------.. ---..--.-.-.-� .. 

*The or iginal location of the Sopor i Ranch was nor th of Tubac in the 
San ta Cruz Val l ey  sOllewhere near the pr esent Canoa Ranch . JBT 

**The S ierr a  Tinaj a is the present S ierr i ta Mountains . JBT 
***The locat ion of the Sopor i Mine is in doub t .  I t  is probable tha t  

i t  i s  synoDy1llOus wi th the Cerro Colorado o r  H e intzelman )line. JBT 
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served a s  headquar ters . A 13r g �  for tified hac ienda was es tablish ed 

at the Cerro Colorado , and a se cond large r anch and hac ienda was bui lt 

at Ar ivaca wh er e  the r educ tion works for the Cerro Color ado wer e erec

ted in 185 9 under th e dir ec ti on of Guido tns te l ,  a noted me tallurgist 

of the t :!.ce s . A lar g e  par t of the macb inerv for the wor ks was de

s igned and purchased in New York �y Colonel Samuel Col t ,  one of the 

pr inc lp�l s toc kholder s . 

The h eadquar ter s of the S anta � H  ta M ining COMpany was th e o ld 

Tumacacor i Miss ion R an ch ,  wh ich also had been abandone d by the Mexicans 

and was par tly r ebuil t and fo r tified by the coapany . A l l  thes e com

panies found i t  necessary to enter th e c at tle and farming business as 

neces sary accompaniments of sining . 

Lar g e  s ums of IlOney wer e  spen t  in al l these ear ly ven tur es , but 

the r e turns were extremely smal l .  As an esample , Colone l Tolco t t  r e

ported in July 1860 t� the owner s of th e Sonora Bxp 10r ing and M ining 

Company tha t th e to tal yield in bullion from the s tar t  of opera tions 

to that date (from 614 tons ho is te d ,  of wh i ch 321 tons had been 

tr eated or sh ippe1 and 281 tons were on hand) was $45 , 010 .28 , and 

he e s t imated the yie ld from the or e on hand should be $ 25 , 794 . 00 .  The 

y ield of the Mowry M ine was probably a li ttle lar ger . but as no r eal 

produc tion was made unti l th e fal l  of 186� ,  and as the mine was badly 

managed after i ts seizur e  in 1862 . the g ross y ield was not very large. 

Some o f  the ore was shipped eas t .  but mos t if it was trea ted a t  t he 

mine . and the lead-silver pigs wer e  shipped to Burope . Some of the 

lead was r efined a t  th e mine and the si lver was cast into bar s of $ 2  

to $300 va lue a nd  used a s  currency . I t  is t o  be not ed in th is connec

t ion th a t  the capac i ty of the A� ivaca works of the C erro Colorado Mine 
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was about 1 and a half tons a day . The capaci ty of the Ar i vaea wor ks 

of the Cerr o Colorado at Mowry was lar g er but the si lver y ield per 

tone of ore trea ted was compara tively small .  Only one saelter run 

was aade by Puape lly a t t he Salero M ine ,  and th is was disapPointing .* 

The Cahuabi or Picacho M ine was worked froll 1862 to 18� by 

Mexican ldssees who realized a ne t profi t ,  according to Browne , of about 

$50 , 000 . The to tal yip.l d o f  all . ine� from I SSS tn 18� . inc lud ing 

th e Mo,-,-ry wh ich is outside of t he ar ea under cons iderat io!1, was not 

over $300 , 000 , inc luding or e s tolen by Mexican ngambuc inos·· fr01l 

1861 to 1863 . Rscludinr th e Mawr? , the y ie ld from the � e sent Eastern 

piIIla County froll 1858 to 1864 was not o ver $ 200 , 000 . 

Ear ly in 1861 , when it became eer bin that the Cb'il War could 

not be av� ted , all the Amer i c an troops wer e w ithdrawn . �bsolute 

chaos anJ panic r eS Ul ted. The Apaehes l2med!ately descended in 

for c e  on th e  hae iendss , and mos t of the Amer icans e i ther pr ecipi-

tately fled to Yusa , accompanied the troops to Hl Pas� and S anta 

P e ,  N. M. or took up their res ilience behind the walls of Tucson. 

Lieutenant Mowry was the only one to s tick to his guns . Mowry" 

deser ibe3 the desola thn as f,-,llows : 

"Many lives were los t ; property of a l l  descript ion was aban-

doned j crops to an enor�us aMOunt were left s tandi ng  in the fields ; 

neTer to b e  ga.thered. In IlY late jour ney fr01ll Tu�son to Guaymas , I 

pass!d over one hundred and fif ty !Diles of beautiful country . studded 

wi th ranches and farms , where at every s te� �e found e014fortab1e 

houses , outbuildings, fences and tilled fields , u t ter ly abandoned and 

-----� .... --...-.... ...----- --------�-....... --.-.-.. -.. --.. ...... �-... - -.... -.... .-.-- �-----..... 

*Puapelly , Raphae l .  
**Mowry , Sy lvester . 

2l?!. =..!.!.!. 
00 . c i t . --- -
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tenantle s s .  The \Ilining interes t s uffered at the s ame t ime . Par tly 

through th e  cowardice of agents and super intendents, partly through 

the fault of Eastern d ir ec tor s ,  th e yar ions silYer aines in Central 

Ar izona were temporar ily abandoned , and I was left with a handful of 

.en lIb o  were willing to shar e ay fortunes, and. if fat e  so wi lled it . 

be the last Amer icans in the Terri tory to fal l by the lance or arrow 

of the Apache ." 

After th e arrival of the California Colu.n in 1862 attempts a.gain 

wer e _de to b ring the Apaches under control and to reopen the aines . 

but th e destruction of the works and buildings was so complete that 

no r eal aining was <bne in Southern Ar izona for abou t  ten year s . 

Chaos again resulted on the wi thdrawal of the California troops a t  

the c lose of the Civil War . 

I t  is interes ting to an alyz e  th e conditions wh ich influenced 

the type of the pr eCivil War aining venture in Southern Ar izona. 

The BOS t iJIpor tant fac tor was t h e  aces.iye cos t of transportation 

caused br the extreme isolation of the country . Only those ores 

could be worted which could be easi ly r educed or wer e so rich th .. t 

they could bear transportation charges to outside r eduction worts. 

A s econd iaportant fac tor was the peonage sy s tem in "iOgue in Mexico 

at that t iJae .  Labor was extremely cheap. By the establisbJaent of 

company sto res � . .; the yar ious haciendas , the peon laborers were 

kep t  cont inuously in debt , so th at the actual cost to the companies 

was their food ancl clo thing . Under these conditions , it paid to 

sor t all ore to the extreme lialt , and to treat only the riches t at 

the iapor ted expensive reduction worts .  Mines that could be worked 

at a profit under th ese conditions could not be worked under aodern 
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conditions of high labor . Of all the proper ties � r ked at th is per iod , 

only five wer e later reopened a nd wor ked to any extent , and o f  these 

five, only one , the Aj o Mine , was profitable in later y ears . The 

other fo ur ,  the Mowry t Empir e ,  San Xa.ier, and Collins had checquered 

careers , but were on the whole , financ ial failures . 

After the withdrawal of the California Co luan in 1864 Southeast 

Ar izona again lapsed into the condition of utter isolation and lawless

ness pr evalent in 1854 , wit h  the additional handicap of extreme ly 

bitter Apache warfar e .  The Butterfield line was n ever rees tablished. 

Transpor tation of passengers , goods:- and the lUil was b y  pr ivate con

veyance .  Th e  IIlOSt accessible entrance froll the outside was by boat 

to Yuma ( then known as Ar izona City) and by road from Yuma to Tucson. 

Freight from San Franc isco cos t about thirty cents a pound , � ich ab

sOlutely pr�ented aining of anything but the r iches t  go ld and silver 

or es . The relations of th e Apaches and Aaericans wer e strained to 

the limit. A s tate of war wi thout quar ter on either s ide exis ted .  

largely brought about by the unwis e  policy of the 511&11 force o f  

American troops . All sense of honorable dealing between the troops 

and settlers and the Ind ians was abandoned .  The wor s t  kind o f  attroc

ities were perpetrated by Aaerican aDd Mexican r enegades . w hich were 

retalia ted with interes t  by the Apaches. At first  the advantage lay 

with the Indians � as the trails to their strongholds in the lIlOuntains 

were not known by the Americans . To add to the confus ion ,  the sus

pec ted Confedera te syapath ies of a large proportion of the settler s , 

encouraged carpet-bag rule by th e ear ly Territor ial Government estab

lished at Prescott. In the first two Terr itor ial legis latur es Pima 

County was poor ly represented, and it was not unti l  th e third assembly 
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in 1866 tha t it was adequately r epr esented. In 1867 the four th legis

la tur e  through the political aabit ions of Governor Richard C .  McCor mic k ,  

voted to � e  the cap! tol from Prescott to Tucson , in exchange fo r  the 

piJaa. County vote for McCormick as delegate to Congr ess . The first 

census of the Territory in 1866 showed a total populati on, exclusive 

of Indians , of ' ,'26, dis tr ibuted as fol lows :  Pilaa County 2 , 115 , Yava

pai COtmty 1612,  Yuaa County 810 , Mohave County ��8 ,  and Pah-Ute County , 

(IIlOS t of lIb ich was later transferred to IIeftda) '41. 

In th e  year s 1866 and 1867 the firs t surveys were .. de through 

th e  Terr i tor y for poss ible transcont ine ntal railroad routes , and the 

two routes ,  one following the 3,th an d the second fo llowing the 32nd 

parallels of latitude , wer e found to be ihe mos t feas ible . Legis

lation was introduced in Congress in 1867 author izing 1t1 e  cons truc

tion of the Atlan tic and Pacific Railroad, following the north ern 

rout e  land grants wer e .. de . and public subscription of stoc k  in 

the company was offer ed. 'nte road was no t completed, however, until 

188 2 .  After the r e.oT&l of the capitol to Tucson, McCo1'1lick used 

all his influence in Congress to speed the construction of the sec

ond or southern route. 

At th is tillle the only co.-erc ial actiYity in Southeastern Ar izona 

was in supplying contrac ts to the Military . 'r' e  excessi'e cos ts of 

transpor tat ion encouraged agriculture and cattle raising to supply 

these co ntracts . 'ntis par t of th e Terr i  tory 1i terally lived off the 

pay r O'11 of the Army and federal e1Slployees . 'nle IIOving of the capitol 

was therefore a big s tu.1as to Tucson and the surrounding country. 

No aining ac tivity s tar ted at this tiJae due to th e  Apaches against 

whoa the feeling of bit terness cons tantly ine r eued. By t.he year 1871 
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the trails to their mountain for tr esses had near ly a ll been discovered . 

The advant age in the war fare from then on lay wi th the se ttler s and 

troops . I n  tba t year , 187 1 ,  Congress author ized a Peace C01IlJIlis s  ion 

to nego tiate terms with the Apaches in New Mexico and Arizona , headed 

by Vinc en t  Colyer as Commissioner . Ample powers were given him to 

es tablish r eserva t ions, and to enl is t the full s uppOr t  of the arRy in 

the enfo r c ement of whatever terms were Ilade . The local feeling in 

the bIo terr itori es was estr emely bi tter . The maj o r i  tv of th e  pop

ula tion approved of nothing shor t of the utter extermination of the 

Indians and had U tt1e fai th in the feasibilirf of keepillg thea with in 

the bounds of reserva t ions . Colyer in 1871 and 1872 ma de  a th or ough 

and impar tial survey of the si tuation. established r eservations and 

induced oyer h alf of the Apaches to enter them and to �gree to r e

ma in  ther e .  Unfortunately two Qf the .ost able of the Apache chiefs , 

Coch ise and G eronimo , r efused to make peace , and t hey were able to 

keep their followers almos t half of th� tr ibes , on the war -path .  

Th e  feder al governaent also wis e ly chose a splendid type of man 

to head the Ar izona division of the Army in General Croo k ,  who re

placed G eneral S toneman in 187 1 .  A policy of diploaati c  treaties 

wi th the different Ind ian chiefs was inaugurated by h la ,  coupled wi th 

stern and rap id puni shllent of thos e beeaking the pac ts which wer e 

kept by the Ameri cans for the fir s t  t ime since the trouble . A be

g inning of law and order was aa de in 1872 , r esulting in the fir s t  re

newa l of p rospec t ing in Southeas tern Ar izona since 1860. The o ld 

$ ilver proper ties in the Santa Rit a ,  Patagonia , and Cerro Colorado 

Mountains wer e  relocated , but lit t le 1IiO rlt was done . The firs t new 

discovery of note in South Central Ar izona was that of the S i lver I1ng 
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Mine , near t he present town of S uper ior , in 1872 . This was fo llowed in 

1873 by the di s covery of the rich go ld placers of Gr eaterville sou th 

of Tuc son in the Santa R i t a  Mount ains . 

La. te His tory 

'nl e  r esult of the discovery of these two new deposi ts and t he r e

por ts of high grade copper ore ar var ious po ints gr eatly s peeded the 

interest of the Southern Pacific Company of Cal ifornia in it s proj ec ted 

cons truct ion of a railro ad to c onne c t  Los Angel es wit h  Bl Paso . By 

1873 th e  line was completed into Ar izona C ity (Yuma) and by 1876 i t  

had been extended to Casa Grande . Right-of-way difficult ies prevent�j 

further building and for fot-or year s Casa Grande was t�e e as tern ter 

minus of the road . Prospec ting was s ti ll fur ther inc r eased, and in th e 

next three years rich copper depo s it s  wer e  located a t  B isbee , S i lver 

Bell , Helve t ia ,  Twin Buttes and G lobe , the bonanza s i lver depos its of 

Toabstone , Hermosa. md To ta l  Wreck were discovered and the old Olive 

Camp depo s i ts wer e  r e located. In 1877 the surr ender of Geronimo and 

the death of Cochise marked the end of s er ious Indian warfar e ,  &1 -

though complete peace was not established until about 1884. 

The Southe�n Pacific coapleted co ns truction into Tucson in 1880 , 

and by the end of 1881 the Hne was colllp le ted into H1 Paso . Por tt.e 

next four years a Dlining boo. took place in Southern Arizona ch iefly 

in the star t  of exploit&tion of the copper depos i ts of S ilver Bell ,  

Helve tia , Rosemont an d  Twin Buttes i n  wh a t  is now Pima County , in 

the developaen t of th e deposits at B isbee in what is now Cochis e County , 

and a t  Globe in what is now G ila County . During th e  b oom the si lver 

deposi ts of Quij otoa wer e di scover ed an d t he To tal Wr eck and S an  

S avier Mines were equipped and actively w orked. Copper was then 
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commanding a pr ice of fro. 1 6  1/2 to 2 1  1/2 cents a pound, and s i lver 

was wor th $ 1 . 13 an ounc e . A good s tar t was made in all the camps , 

sme l ters and mills were erec ted ,  and a br igh t  future was appar en tly 

in store .  The end came in 1884 in the financial depression of that 

year . Copper s tar ted to dro p ,  and by the end of the year had r eached 

a low of 10 c ents . The average pr ice in 188' was 10 . 8  cents , and all 

the co pper mine s in Piaa County c losed down .  The o ld silver depo s i ts 

did no t pr ove economical under modern high labor c ondit ions , and the 

new bonanzas a t  Quij o toa and Total Wreck wer e  rapidly bo ttomed. By 
1886 Ilining in Pima County was again ne arly at a s tandstill. 'nle 

lead-s ilver depos i ts of the S ierr i ta Mount ains at Olive Camp were 

worked in a small way by lessees , and the Greaterville placer s wer e 

ac tive on a much r educed scale . The demonetization of silver in 

1893 s t il l  fur ther depr essed the situation ,  and a laos t all mining 

ceased in Pima County . 

I t  was no t  until 1894 that the rapidly expanding use of e le c tr ic 

ligh ting , telephone , telegraph and e lec tr i c  power l ines began t o  be 

felt in an inc reased dnand for co pper . Due to the depression of 

1893 pr ices did not i.aediately r espond, but a feeling of confidence 

in the future of copper r esulted in a general speeding up of the older 

aines and in an a c t ive search for new or es. The firs t  camps to r espond 

in pima County were Helvetia and Ros emont in th e  Santa Rita Mountains 

south of Tucson , and the S i lverbell deposits nor thwe s t .  These wer e  

followed soon after by the exploitation of the S ierrita deposits at 

Azur ita (Mineral Hill) and Twin Buttes , and the Camp Apache deposits 

in the Ca talinas . 

All of the s e  deposits had r eached the produc tion s tage by t h e  
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beg inning of the hi<mtietb c entury except the Catalina Mountain depos i ts , 

wh ich wer e ne ver able to overcome their handicap of high tranapor ta tion 

costs . They all {lll'nished th�ir quotu of copper during the Wor ld War 

but wer e pr�c tieal1y exhausted by the end of the War . 

�astern Pima COmity , by th e  end of 1929 , found itself wi thout or e 

depos i ts of any s ize excep t , those in the Catalina Mountains pos sibly , 

and th ese will have to re.ain in r eserve until snch a time as the pr ice 

of co pper wi ll justify their exploitat ion. '!he eastern end of the 

county - that is , all of th e  county wi th the escep ti.)n of Ajo and 

Gunsight - has produc ed up to the end of 1929 approxiaa tely 15 7 , 000 , 000 

pounds of copper , 2 6 , 400 , 000 pounds of lead, 3 ,OOO , COO pounds of zinc , 

3 , 500 ,000 ouuces of silver and 48 , 000 ounces of gold with a gross value 

of approximately $30 , 900 , 000 . 

In th� fo llowing para�aphs h is torical s ketches. of the individual 

camps ar e  g iven :  

Helvet ia-aosemont 

It is probable that the copper outcro�s of these two dis tr icts , 

on e i  tber si de of the Ilun ri�e of the Santa It i  ta Mountains at 'their 

nor thern end , were discover ed at a very ear ly date . Mo .ention , how

ever , is .ade of th ea by the ear ly explor ers before the Civil War . I t  

is highly pr obab le tha t , i f  found, they would not have been deesed of 

sufficient �portance to note ,  as only those copper or�s high in prec ious 

me ta l  val ue were poss ible to exploit under the conditions then e xtan t .  

The first locations in the distr ic t wer e aade in the la te s eventies 

after it had beCOMe cer tain th at �� e Southern rae ific Rai lroad was to 

be c omple ted. Locations were made on t he pr inc ipal ou terop� at both 

Helvetia and Ros eaont . 
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opened. A townsi te was e s tablished, and considerable work was done . 

A small por table concentrating plant was ins talled in 1919 , and a saall 

produc tion was .a de .  

The a.sdell Lead-S i1ver Mine , south of the Banner , was acquired 

in 1926 by Tucson intereats . The aine waa de.eloped by open cu t  and 

sha.it during the Best three years , and a saal1 gravity conc entra tion 

plant was installed in 1929 , aDd a few shipaents of lead concentrates 

were 1I&de. 'tbe distr ie t  labors under transportation difficulties, as 

ore bas to be hauled around the range to Tucson, ,. di s tance of abou t 

forty ailes . 

The s i lver-lead area of the eamp , centered at OliYe Caap , r eaained 

dormant in th e  years following th e World War until 1926 , When the 

HelJaet Peak Mining Company was organized to develop a deposit of low 

grade coaplex ore at Olive Camp. 'Ibis eoapany did cons iderable de

.eloptaeJlt work for thr ee y ear s ,  but never r eached the produc ti on 

stage. 

The S ierrita Mountains deposits have .. de a noteworthy contr i

bution to th e  wealth of Bastern P!aa CoU1lty . The total has been ap

proxiaately 36,000 , 000 pounds of copper , at leut 18 , 000 ,000 pounds of 

lead, 2 , 300 , 000 pounds of zinc , and at least 1,400 , 000 ounces of s ilver 

with a gross .alue of a t  least $ 9 ,000, 000. 

SaDir e  Mountains . 

The le ad-silver deposits of this range of hills northeast of th e  

Santa lHt"a Mountains were not di scovered UDtil after the Civil W_ . 

'the fir s t  loc a tion was _ de  in 1819 by John Dillon on th e  Richmond lode . 

The following year , during th e  cons truc tion of the r ailroad fro a Tucson 

into Benson, the claim was r elocated by Vail and Harvey as the Total Wreck . 
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The surfac e ar e was very rich and extensive activity was r epor ted 

throughout 1880. Operations were delayed in the following year by a 

lawsuit to determine the ti tIe to the cabl. After the settlement 

268  

of the suit in favor of N .  R. Vail , the Empire Mining and Saelting 

Company was organiz ed to d �elop and equip the ain e .  By february 1883 

the plant was completed. The aiDe had been opened up by a 360-foot 

inclined shaft wl th levels at 50-foot intervals . A large hois t was 

installe d ,  and a 20-staap mill was built , six hundr ed fee t  frOffl the 

JIline , an d  CGDnecte4 to it by all aer ial traaway .  An _pIe water sup

ply was issued by puaping from Clenega Creek th rough a aix-inch pipe 

line 14 , 000 feet long &gains t a head of 560 feet. The ar e averaged 

$ 6S a ton in s ilver . Operations were extensive for the times as evi

denced by the townsi te which was descr ibed in the Tucson Weekly !!!!. 
a.s being coaposed of five saloons , three general s tor es ,  a butcher 

shop , and & shoeaaker ' s  shop , and fro. eight to ten Chinese laundries .  

'nle mine was opera ted t o the en d  of 1884 uader the supervision of 

John O. D6ugherty with a production of about a half a million do llars 

in si lver bullion. After its clos e ,  it was bough t by the or iginal 

owners , V�l and H&r#ey , at a delinque nt tax S&le. 

Por twenty years after t he close of the Total Wreck, the camp 1' e-

.. ined virtually dorJl&Dt other than for intend ttent small shipaent s from 

the To tal Wreck and o ther aines frora a ss essaent work. In the ear ly 

years of the War 1d War , the Arizona Rare Metals Coapany was or ganized 

in Tucson to aine wulfenite lead aolybdate for 4.livery to Bu tern 

steel manufacturers .  'lb e  Total Wreck Mine was leased by this company 

in 1917 and a mill was built to .ake wulfenite conc entra tes . Produc tion 

continued to the en4 of 1918 , when the lease was s urrendere4. 
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�e las t  large operation at the tline wa.s in 1926 'Alben th e o ld "!lill 

tailing pile was leased and over 1000 tons of low grade � ter ial was 

shipped as flux. 

In th e  firs t yeu:J of the district ' s  development in the la te sev-

enties , l ead-silver deposits wer e discovered in the mountai ns fi fteen 

lIliles southwest of the Total Wreck. As these depos its were compar atively 

--------
loy in s ilver co ntent , l it t le work was done on them a t  that time . Pro-

due tion d id not star t  until the �gh .e ta l pr ices of the War y ear s .  

Small sh ipments wer e ma de  in 1915 and 1916 from the Andrade , Copp er 

Po int, Ver d� Queen, Jerose no .  2 ,  and S ta t e  of Ma ine , a nd  in 1917 

the Por ty Nine �ine was qui te extens ive ly developed , a nd or e wa s  s hipped 

by th e  owner s teadily to El Paso until June 1924 . I t  was then bG;::j�<1 

to the S t .  Louis Smelting and Refining �pany . 'ntis company co ntinued 

shipments to the end of the year , and surr ender �d the option . 

The Lone Mountain r.cine a;djoining th e  Por ty Nine Mine was opened 

up by Hi ltoa , th e  owner , 19� and he sh ipped high grade lead carbonate 

ore for th ree year s  when in 1927 it was op tioned to the Calme t and 

Arizona Mining COlRpany of B isbee . This co.pany established a camp 

a.t the mine and in th e  next two years did a cons idera.ble amount of 

development .,rk on the Lone Mountain and a djoining claims , but sur -

rendered the opt ion at the end of the c aapaign� 

The camp c(\ntinued to ship or e to var ious reduction works until 

the depression of 1931 � en  all work ceased. 

The pr oduc tion froa the Bmpire MoUlltai ns  from t he s tar t of oper-

at ions in 1880 to the end of 1929 has been approximately $ 1 , 000 , 000 , 

chiefly in s i lver and lead. Details are shown in the Appendix. 
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gold wa s  discovered at the nor th en d  o f  th e  lIIOuntainS . The riches t 

deposi t was found in Horseshoe basin . The produc tion from th is fi e ld 

is un-recor ded bu t  was probably no t very great as al l th e  gold was 

recov er ed by dry methods from gravels , IIOst of 'Iob ich wer e co nso lidated 

and r equired br eaking to free th e  gold. Blake repor t ed to the Governor 

of the Ter r itory in 1899 that the field was then being worked by 
Papagoes lilo realized between $ 6 , 000 and $7,000 a y ear . Th er e  was 

r epor ted as pr oduced from the Quij o toa pla c ers a total of about 

$29 , 000 from 1903 to 1912 ,  bu t  no production has b een repor ted sinc e .  

Th e  best ground in Horseshoe Basin i s  now held by a company who keep 

a car etaker on th e proper ty .  Th e  to tal produc tion from 1883 t o  1 9 12  

probably has been no t  over $ 180 ,000 .  

Except for intermi t t ent placer pr oduc tion by th e  I ndians i n  

var ious dry arroyos , lit tle \lO rk was do ne in the Papago country un til 

1922 , when a ve in carrying copper and s ilver values in the Cababi 

Hil ls nor th'Me s t  of S e l ls was located as 1:be Little Mary . The Como 

Pima Min ing Company was or ganized by Carl Brichson to exploi t the 

depos i t. A few sn al l  sh ipments wer e  made from 1923 to 1929 , but the 

values proved superficial and the work was di scontinued. 

The produc ti on from the Papago country from 1860 to 1929 in

clusive has b een ap proximately $468 ,000 mostly in go ld and s ilver . 

Details ar e shown in the Appendix. 

Grea terville 

'lb e  his tory of this dis tr ict in the nor th c entral par t of t he 

Santa Rit a Mountains is almost wholly th at of the gold p lacer s . Some 

lode mining has been done but comparatively lit tle producti on has 

r esulted. 
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The placer s  were di scover ed in 1 873 by David B urroughs and Arden. 

They were known at fir s t  as the "Smith diggings ." S ome large nuggets 

were found , and the field held the center of a ttrac tion 10 r  severa l  

years after its discovery . For three years the field was worked by 

several hundred men , but by 1876 th e  best ground had been exhausted. 

p. J .  Coyne repor ted to Burchard, Director of the Mint in 1883 , that 

about $ 250,000 was the apprOximate yie ld from 1873 to 187S , bu t tha.t 

in 1883 th e  year ly yield bad dropped from 18 ,000 to $ 12 ,000 . Coyne ' s  

estimate of the total produced through 1884 was $500 , 000. Small 

sca.le work by individuals continued unt il 1900 \lllh en a company was 

organized by S tetson of S an Jose , California , 'to wor k the ground of 

Ken tucky Gulch on a lar g e  s cale by hydraulic methods. Wells wer e 

sunk bu t  insufficient water was develope4. S tetson continued his i n

ves tigations of th e  field, and in 1 904 he and McAvery of S an  Jos e re. 

or gan iz ed the company as the S an ta  R i  ta. Water and Mining CODIpany to 

work the s ame ground. Impounding dams were built in Gardner and 

South Canyons , and several miles of pipe line wer e  laid looking 

towar ds hydraalic operations . The .ark was never eo nsUlll& ted due 

to the death of bo th  S te tson and McAvery in 1905 . 

S inc e  190, several companies have a ttempted to work different par t s  

o f  the field b y  various aethods . One company tr ied 3. steam shov e l ,  two 

c01lpanies used drag-lines , and one company installed a dredge . All wer e  

failures due t o  the development o f  insuffic ient wa ter and to poor 

sampling . of the ground. 

A small produc t ion of from several hundred dollars up to over a 

thousand dollar s 3. year continues to be ma de  by Mexican and Amer ican 

miners who sink sh allow p its , g opher the pay grave ls , and save the 

gold in r ocker s ,  
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After the discovery of the pla cer s , a sear ch was ma de for lodes . 

Several wer e located in the ear ly y ear s , mor e notably the Anderson or 

C()ng lOlllera te , Bnzenber g or Mounta in Xing , a nd t he S t. Louis . Very 

li ttle production was ma de from theg. Some ri ch pockets were mined, 

but pr incipal work was done a t  th e Conglomerate Mine two miles south .. 

we s t  of  Gr eaterville . This mine is to the south of the placer ar ea ,  

and the or e  occurs a s  pockets of lead, s ! lver-gold ore in limes tone 

and adj acent granit e . The prope r ty was acqu ir ed in 1923 by Reese of 

B isbe e , WlO deve loped th e  mine for a year an d  in 1925 shipped over 

$ 8 ,000 of r ich lead-s i lver or e. The rdne was bonded to the Midland 

Copper Company of 'IYin But tes in 1926, who deepened the shaft , dr ove 

several hundr ed fee t of dr ifts , a nd r elinquished the bond at t h e  end 

of the wor k .  A smal l tonnage was shipped by Rees e  in 1927 , and a t  

t il!  end o f  the year the mine was bonded to t he Phelps Do dg e  Corpor ation, 

'Ibis company sh ipped a small to nnage of or e in 1928 , and relinquished 

the ro nd e  'Ib e  mine was then turned over to leesees lItl o  c on tinued 

to ship or e in t h e  succeeding two year s .  

During th e high .�ial pr ices o f  1929 , the S t .  Louis Mine , which 

had been s lowly developed for y ear s ,  was r eopened and a small ton

nage of copper_lead or e was sh ipped to the Phelps Dodge Lead Sme lter 

at Doug las . The Greaterville dis tr i c t  has produced approsimately 

$710,000 from the di scovery of the plac ers in 1873 through 1929 . Of 

this to tal , approximately $ 680, 000 has been der ived from the placers. 

Details ar e sh own  i n  the Appendix. 

TUc son Mountains 

Th i s  r ange to the wes t  of Tuc son contai;ls numerous small deposits 

of various me tals , �ich wer e worked i� a crude way by the Spaniar ds 
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CHAPTER 14 

SANTA CRUZ COUNTY 

Chapter 13 � ich dealt wi th the h is tory of mining in Eas tern 

Pima County , covered 1h e  subj e c t  in th at co unty prior to the C iv il 

War , an d  included, in the account, th e ac tivities in that par t o f  

the original county s eparated from Pima County i n  1899 a s  San ta 

Cruz Coun ty .  'nle l a ter h is to ry  of Pima County . in the same chapter , 

cover ed only tha t  par t of th e county inc luded wi thin the pr esent 

boundary o f  Pima County . In this chapter , a general review of 1be 

la te h is tory of Santa Cruz County i s  g iven, fo llowed by detailed 

accounts of the mor e impor tant c enter s .  

After the withdrawal of the garr isons from Ar izona a t  th e s tar t 

of the C ivil War , only one camp . that o f  Mowry , was able success-

fully to withstand the pressure from the Apaches and Mexican r ene-

gade s .  The s ituation of the camp was ideal for defence, and i t  

had been ...ell for tified and equipped pr ior to th e  outbreak of the 

War . The owner of the proper ty . Sylves ter Mowry , r es ined at th e  

mine. Enough si lver bu ll ion was produced to pay for th e  labor and 

loc al supplies necessary . 'nl e  scale of operations was la r g e  fo r  . 

the day , but smal l  a s  compared w ith modern standar ds . MOwry con-

tinued to work the mine unt il the a rr ival of the California Co lumn 

under th e comzaand of General Car le ton in 1862 . Por a shor t period 

befo r e  Car leton ' s  arr iva l ,  Southern Arizona had been partly occupied 
i 

by Texas Confeder ates , and MOwry was su spec ted as a Southern sym-

pathizer , and was accus ed of having furnished lead from the m ine for 

Confederate bulle ts . He was ar res ted in 1862 and the mine was 
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confi scated. Mowry was sen t to Fort Yuma, where h e  remained si x 

months bu t  was th en  l iberated wi thout tr ial .  The mine was o perated 

by a g ents of Car le ton until the wi thdra.wal of the Cal ifornia Co lumn 

in 1864 . I t  was th en r e turned to Mowry , but it had been so badly 
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lI&!laged that it ha d  become unprofitable without cons iderable fur ther 

expenditures fo r  r eequipaent .  I t  was not reopened , and after a 

fruitless campaign by Mowry t� int eres t capital in th e  ventur e ,  

h e  di ed in London in 1871 . 

Dur ing th e lawless years fo llowing t he wi thdrawal of the Ca1-

ifomia Column and up to the dawn of peace with th e  Apaches · inaugu-

rated by V incent Colyer in 1872 , th e  mines in wha t is now Santa 

Cruz County were completely abandoned. 

The year following the wort of th e  Peace Commission , ear ly in 

1873 , Raymond. r eported tha t  the Mowry Mine was r e located by 

jumpers and 1tIa t so me lIIOr k  was done . Capital was supplied by mer -

chants and &r1DV off icers o f  Tucson. In the same year he repor ted 

that the Oro Blanco gold mine wes t  of Nogales was located by 

Leatherwood, Ho);,klns , Hewitt a nd  Marsh of Tucson. and that the 

mine was wor ked by lessees .  By 187S . the Trench an d  Sa1ero Mines 

had been relocated in th e Santa R ita and Patagonia Mountains ,  and 

the Os trich and Yellow Jacket Gold M ines nor th of the Oro Bla nc o  

Mine . 

Lit tle real work was do ne however a t  any of the m ines un t i l  

the completion of the Southern Pacific Railroad into C asa Grande in 

1876. �e fo llowing year the bonanza Hermosa S ilve r Mine was dis-

covered in the Pat&Jonia Mountains . This mine was purchased the 

�--- ------.-.. ----- � --....--- ......... -- ...... -- ..... --- --- ----------------..-.-.- ..,--

*u . S .  Treasury Dep t .  S ta t i s t ics of Mines � Mining � � S tates 
� Ter r i tories � 2! � Rocky Mountains . v .  7 ,  1874 . 
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year after loca tion by a New York company known as the Hermosa Mining 

Company . A larg e  s tamp Mill was built and in less than boo years 

about a million do llar s  in si lver bullion was produced. The rail_ 

road m d bv then b e en completed to Tucson and in 1881 connections 

wer e  ma de  into Bl Paso .  

Th e  eree tion i n  1 8 82 of th e B enson smelter very such stiBu-

1a ted th e  development of 1ead-silver aines in the Patagonia Mounta ins . 

Dur ing i ts short life from 1882 to 1886 , the P 1ux, Hardshell , Mowry , 

Pride of the West or Washington, New York, tansas , B lue Nose ,  and 

other smaller properties sh ipped cons iderable ore . On its c lose 

in 1886 near ly al l produc ti on c eased. 

In the Oro Blanco Mountains west of Nogales t s everal new 

discov�r ies were ma de in 1880 , more notably the Montana Ledge .  

Severa.l mills wer e  bu ilt an d  wer e  ru n  wh en water was available . 

By 1887 the better or e from th e  oxidized zone had been largely 

exhaus�ed , and n�r1y all activity ceased. The gold output froa 

the di scovery in 1873 to the end of 1886 is incomple tely recor ded. 

It was t'l"obab1y no t  over $700 ,000. 

A spectacular venture in th e  Patagonia. Mountains created con

siderable s tir in 1880 .  The Holland Mine and adj ac ent c laims were 

purchased �� the �on . H. J .  Luttrell for sixty thousand do llar s ,  

and the Ho lland Sme l t ing an d  Mining Company was or ganized. A 

smelter was built, but l ittle produc tion was .. de .  The finances 

of the company wer e grossly mismanaged , and by July 1881 al l work 

ceased. 

The Patagonia and S anta R i ta Mountain dis tr i c ts were much s t im

u l a ted on th e  cOllp le t ion of th e  Mexico and Arizona Railroad from 

Guayma s ,  Mexico to F ai r bank in 1884 , wh ich al lowed the le ad-si lver 
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Mines to ship the ir o r e ,  at f ir s t  to the Benson smelter and after 

its c lo se , to various reduction 'AO !'ks in Texas and Mew Mexico . 

Several small sme lters were built at or neat Pa tagonia at 

var ious pe r iods . Th e  fir s t  was built 'by the Nogales and Sonora 

Mining and Smelt ing Co�pany near Nogales in 1836 to tr eat ore froM 

Mexico. This venture lasted about bIO ye ars . The s ec ond was 
bt,il t  a t  Cr i ttenden four miles nor th of Pa tagonia in 1888 . I ts 

life was less th an a year . A third attemp t was ma de  in 1897 at 

Patagon ia, but i t  a lso was not a financ ial scccess , and was s bor t-

lived. 

The demon etizat ion of s ilve r  in 1893 had a profound effec t on 

the s ilver mines of Santa Cr'..!Z County as i t  di d  t.'1 roughout the 

wor ld. I ts depr essing effec t �s par tly offset in the Patagonia 

and Santa Rita Mounta ins by the improved base-me ta l me tallur gy 

and the cons equent lower ing of sme lter r a tes , a nd  c onc entration 

costs . The lead-s ilver M ines ��ve been wo:ked intermit tently s inc e 

1893 with varying success , mor� notably the P lux ,  Hardshe ll , 

Mowry , Holland, Belmont and Wor ld ' s Pair . 

Th e  lar ges t opera t ions in the area di d  not s tar t  however un t il 

the r ev iva l  of c opper pr ices 1n t he  la te nine ties a llo�ed fOr the 

marketing �f copper � a� 1�or tant b i-produc t or pr incipal con-

stituent of some of the mines . The firs t of these ventures was 

the Washingto n or Pr ide of the Wes t Mine . This mine in the Pata-

gonia Mountains was purchased �ar1y in 1899 by A. R .  WiUley , the 

inventor of the W illley concentrating t able , and his associa tes 

in Denver . Th e  or e ,  a complex mixtur e o f  the s ulphides of copper ,  

zinc , lead an d  iron in a heavy gangue o f  garne t .  Cl'Jar tz and calc ite .  

had been wor ked i n  the esrll' ye ar s fo.'!: the s ilvci." assoc iated w:i. th 
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the lead. Wi1fley erec ted a concentra tion plant to separate the 

three v�luable bas e-metal s ulphides and shipped th e  three co ncen

trates s eparate ly 10 suitable reduction plants . The a t tempt was 

a succ ess metallurgically and the aine and plant were operated a 

lit tle ov er three y ears until a ch any,e in th e  charac ter of the or e 

in dep th forced suspens ion . Th e  p lant was purcha.sed two ye ar s  

la ter by the Duquesne Mining and Reduc tion Company . This coapany , 

financ ed by the Westinghouse Blec trical Coapany , had been gradually 

acquiring ground in the distr ict s ince the e ighties. Cons iderable 

development work had been done on several of the m ines acauired, 

and some tes ting of the complex ores had been done , but little real 

produc ti on had been made . After the purchase of the reduc tion 

plant of the Pride of the Wes t ,  the plant was used at first a s  

a test plant an d  later as the main r educ t ion plant fo r the or es 

from th e  Bonanza and Pride of the West Mines . Large-scale work 

commenc ed in 1913 am co nt inued to the end of 1918 when the dnes 

and plant were clos ed and the plant was d.ismantled Uld so ld. 

S anta Cruz County has produced only one _jor copper min e . 

This m ine , th e  Three R Mine in th e  Patagonia MoUDtains was dis

cover ed in 1891 by R. R . Richardson , a pioneer operator of the 

dis tr ic t .  Little wo rk was do ne  on the proper ty until the organi

zation of the Thre e  R syndicate in 1909 by Richardson and his &5-

sO\: iates . In the suc ceeding thre e  years the mine was extensive ly 

developed by tu nnels and connec ting rais es and a la rg e  tody of high 

grade chalcoci te or e  was blocked out.  Th e  aine was then bonded 

to N .  L. Ams ter of Bos ton. In the succeeding two years over 30 ,000 

tons of or e were shipped after � ich the bo nd was r elinquished. 

2 8 6  

The p roper ty wa s  idle dur ing th e  fir st ye ar of t h e  World War in 1913 . 
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I t  was tended the fo llowing year to the Harrison Brot!h!rs o f  Texas . 

A concentr a tor was ereCted at the mine , th� water supply fo r which 

was furnished by a pumping plan t  on the Sono i tn River . After two 

ye ars of operation during Wh ich both co nc entrates and first-c lass 

ore were sh ipped , the bond was r el inquished. The mine was sold at 

til! end of 1919 to th e  Mag,.. Copper Company . This company fur ther· 

developed the IIline f or a year , then closed it doMl and offered i t  

for s !l  e. The mine r emained idle unti l th e  end of 1928 w �n i t  so ld 

to ttl e Three !\ Mines Company . This company . in 1929 . reopened the 

proper ty and shipped a small tonnage of or e  from old pi1l� s .  Con_ 

siderable development work was 11so done and a. smal l flotation con

centra.tor was built . Aft�r i t s  c ompletion in 1930 a smal l ou tput 

of co ncentra tes was ma de after .t1 ich opera t ions c eased du �  to the 

rap id fal l in the price of copper . 

A th ir d  copper ven tur e ,  th� S an to Nino , ':Ins not develooed 

to any ext ent unt il 1926. It has produc ed a fair tonnage of co pp er 

sulph ides and a small tonnag e of high grade associa. ted JIlol"bJeni t ee 

In the Oro Blanco Mountains the go ld mines , after the ear ly 

per iod of ac tivity . r emained dortUnt until 1893 Ml en the close of 

the silv er mines of the s tate tu rned the at tention of mine rs again 

to go ld. S everal of the old Mines wer e reopened and new mi lls USing 

the cyanide process wer e  bu ilt.  The most successful of t hese ven

tures wer e  the Montana . Aus ter litz . Yellow Jactet and Old Glory 

Nines. n"le boom in copp er lIining in 1902 finally attrac ted capital 

frOM th ese low grade gold properties , and the camp a ga in lapsed into 

idleness . 

A t  severa l  of the larger veins in the Oro�: B lanco Mountains , 

the gold ore ch ang es a t  sha l low dep th to zinc-lead-s i lver sulphides . 
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Th e  larges t of t h e  depo sits of this type is the Montana . Th e  fir st 

a ttemp t to tr eat th e bas e  or e was ma c!d in 1917 dur ing the hig h zinc 

marke t of th a t  ye ar .  Little .,rk was oo ne  however unti l tb e  mine 

was purchased in 1927 by the Eagle Picher Lead Company of Missour i .  

A fter as suring an ample supply o f  ore by developme n t  work, a lar ge 

conc entra.tor was co ns truc ted, a nd produc tion of lead and z inc  c on

c entr a t e s  cOtllllenced and continued unti l th e s lump in lIle ta l pri c es in 

1930 . 

The t o tal production of th e m ines in what i s  now S ant a  Cruz County 

has been a bout 33 , 600 , 000 pounds of co pper , ' 1 , 400',000 pounds of lead, 

13 , 900 , 000 pounds of z inc , � , OOO , OOO ounc es of si lver , 60 ,000 ounces 

of gold , and '00 , 000 pounds of lIlolybdenum sulphide t.d t h  a gross 

value of abou t  $ 16 ,000 ,000 .  

I n  t h e  following paragraphs shor t sketches a r e  gi ven of th e 

separate mining centers .  
Pa tagonia Mountains . This r ang e ,  t he nor thern extension of the 

Sierra Santo Cruz of Mexico , is sepa.r*ted from th e S anta Rita 

Mountains to the nor et by the valley of the Sonoi ta River. 

Pr ior to the occupa tion of southern Ar izona after the Gadsden 

Purchase by t he United S ta tes in 18' 3 ,  th e  pr incipal si lVer depos i ts 

of this r ange of mounta ins had been found by Spanish and Mexican 

prospec tors , chiefly th e former . A s tar t  had been ma de  dur ing 'th e  

S panish r eg ime at exploita t ion , bu t  on the withdrawal of effec tive 

gar d.so ns after the Mexican War of Independence in 1828, the Apaches 

soon domina ted the mountains to such an extent tha t all mining 

ceased. The Amer ican prospec tor in 1853 found evidence of 121 is ear ly 

work in numerou� shallow par tly-caved sh afts , tunnel� and s topes ,  

whose pr oduc ti on and h i s to r ie� had be en  nearly forgo tten since their 
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a�donment for over a g �nera t ion. 

Mo':trY Mine . The f ir s t  impo:!' tant depos i t  to b.,- r ediscov�red and located 

�y Amer i cans was tll "! Pat:l{;onia Mine , on the eastern s lopes of the 

r ange . five miles nor th of the int ernational boundary . The mine WQS 

fir s t  loca ted , or pm:cha.s ed from Mexican owners in the fa!l of 1858 

by Co lone l J .  W .  Douglas s ,  Cap tain R. 5 .  Ewe ll , Lieutenan t J .  N. 

Moo r e ,  Mr. R mdal, Mr . Lord and Mr .  Oos s ,  mos t of whom were connec ted 

with the United S tates Army . 

The old workings w�r e  reopene d tm d  conditione d and several crude 

furna ces wer e  built for smelting the or e .  Due to lack of c ap ita l. 

lit t le r eal 'AO d: was do ne ,  and in 18S 8 and 18S9 bio of th� ()WJler s .  

Messrs . Lord and Doss , so ld th eir interes t to Mr .  Br evoor t , who 

as s\lJll�d the mana.g e!ll�n t .  H� was a lso  handicapped by lack of funds . 

ani the ven tur � under h is ma.nag�ent was a. financ ial failur e. After 

a y�ar of dishear tening work, the o th er owner� sold th eir inter e s t  

t o  C o lone l  H .  T. Ti tu3 .  In the spr ing o f  1860 these two sold the 

mine to Lieutenan t Sylves ter Mo�" a �ealthy retired office� of 

the Uni ted S ta tes A�I who had entered the new terr i tory ��ree �ear s 

befor e wi th the intent of inves ting his capital in mining. The 

pric� pa.id fo r the proper ty • .. 'laS $2S ,000 including all equlpaent 

standing . Lieut �nant Mowry changed the name of the tiline to the 

Mowry and iaaediately sent for F .  B ier. tu ,  a no ted mining engineer 

nnd me tallurgist of th e period to design suitable smelting works 

for 1.h e property .  He advised '\21 e e,q:> endi ture of a.bout $60,000 in 

neW plant . The outbreak of the C ivil War in th e  vear fo llowing and 

the co� equent withdra�l of all th e  troops may have prevented the 

comple t e  consummation of th e plans , as i t  became neces 5ary to for tify 

the camp agains t Apaches and Mexican o utlaws . Work , however , did not 



no t ceas e a� at a ll o ther mines in the Terr itory , and Mowry hims e lf  

rema ined a t  �e pr�per ty . Produc tion on what was then cons ider ed a 

larGe s cale was stu- ted . The or e consis ted of ' ilve�-bea!'ing galena 

in a. ba� ie gangue . The lead bars produced were at firs"t s!1 ip!,ed 

- ..J "'\ - . -

abroad for r efining , only a cer ta in maber being r �fil1�d a t  the plant. 

for the purpose of s upp lying si lver to be used as curr ency to mee t 

the payr!>ll and local expense.:J . ,'1ter th �  s tart of the Civil \-Iar 

nD �e refining was ,D ne locally . Te=cas Confedera te troo,:,s pen� t:rated 

in their d!' ive for Cal ifornia a� f3.r as Tuc s,.,n in 1361 , ':)ut with-

crew �r ly in 1862 on the adv�nce of the Cslifornia Column 1md�r Gea-

�r1l C ar leton. On Car le ton ' s  arrival , he suspec ted MoWTY of Southern 

svmpa�y , accus ed h im of havi� suppli ed �ad from the mine to the 

Confederates , ar. e s t ed h im ,  <! nd in June confis cat ed the gine • . Mowry 

was � ent to fort Yuma , but was never brough� to tr ia l and, after 

six months incarceration, was r eleased. The min e ,  however , was not 

re� tored a nd  was opera ted by Car leton ' s  agent dur ing th e r emainder 

of the War , a.nd was not returned unt i.!  aft�r the wi thdrawal I)f the 

California tropps in 1864 . The admini� tr1!.t!on of the mtne dur ing 

this t Uue was bad. A l �  b loc�e� or� �s mined , supp l ies wer e s to len 

anti 1JH� r e dur: tion wo�k� wp.r e worn out . On re'turn o f  the Mine to 

Mo�y ,  sl� c � ss ful oper a t ion necess ! tated the expenditur e of la rge 

sums in fur th er development equipment and r emodeled wor.ks . Mowry ' s  

r e sour c es wer e g one ,  a nd in th e succ eedi� s e"� ye ars h e  attemp ted 

un�uccessful1y tn r aise the necessar1 cap ital , and di ed in London. 

a disl'\ppo inted man in 1871. The mine in the aeamd1 ile was co m-

pletely a�done d. Tn� pr oduc tion of the prope rty in s i lver in the 

fir st per io d of I)pera t ion from 1860 to 1864 is unr ecor ded. Mowry· 

------ - . .  ----- .. - --- ---- -... ..... -�-...- -... -- .... --.. -��-,.. -----�--- � 

*Mowry , Sylves ter , Ar izona � Sonora ,  Harper Brother s ,  N .  Y . ,  Th i rd 
Bd! t ion , 1864. 
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claimed that with the twelve crude bla s t  furnaces ins talled in 1860 .  

i'lllowed by cupe11ing . he was able to mat e  about $4 ,500 in s ilver & 

week or 3 . 33 60 ounces a t  th e pr ev_i ling pr ice of $ 1.34 . If it is 

�sumed that  t�e pEoper ty wa$ worked a t  ha lf  capac i ty froQ 1860 to 

1862 and quarter capac i ty from 1862 to 1864 , tt� e t otal pr oduc t ion 

was about 250 ,000 ounces of si lver . As the or e t r eate d  was c:lre� 

fully sortec.i galena , even with the crude me thods us edt about twelve 

pounds of lead were ob1..a.il:ed in O e  fo Cl of litharge for each ounce 

of s { lver , making a total produc �ion of about 3 , 000 ,000 pounds of 

lead. W i th si lv e r  � t  $ 1 . 34 an ounc e � !ead at five cents a pound, 

the �ro s s  produc tion was proba�ly about $335 .COO in s i lver and 
$150 ,000 in lead . a to tal of about $485 ,000. Prio r  to the c oniis

ca tion of the lIline .  tho; por t of entry for su pplies 'tras Guaymas , 

Mexico , to "lh ich connections we r e  made t!l 1"ough Magda lena by a 280. 

mile wagonroad. Freigh t to �an F rancisco for �ncoming g ovcts wa s 

five cent s a pound in 1860 and t�d been r educed in 1 8 62 to le ss 

than fo ur c ents. Outgoing ore or bullion shipments from the mine 

took a r a te of two cents a pound. Peon labor a t  t he mine cost abou t 

fifty c ent s a day , and wa� paid chiefly in goods supplied by t�� 

large co mpany s to r e .  About s ev�nty me n  were em ploy ed. and the camp 

was the tradi!lg center for mos t  of th e  surrounding t erri tory on 

bo th s ides of the bor der . Afte-.: the wi thdrawal of car le ton ' s troops 

in 1864 , and up to the fi r s t  par tia l \ruce with th e  Apaches in 1872 , 

lIrac t ically no mining \"!&s done in the Patagonia Mot,;utains.. On the 

dawn of peace with the Apaches in 1872 , prospec tors a gain entered 

from Tuc son, grub.s taked by local lIlercha..nts and army officer s .  The 

MOwry was r e located by c laim jump e r s .  and w as wor ked in a small way 

by Dr .  Benne t t .  Its _ l.na c c e s s ib i l i ty prov ed too g r e a t , however , and 
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aside from a 11 ttle ore sh ipped to the S i lver Xing to help sme lt the 

high silver o re of that bonanza, l i t tle produc t ion was made . 

After the c omple t ion of th e  railroad 1hrough Patagonia , in 

1883 , the access ibility of mos t of the mines \� grea t ly inc reased. 

The Mowry Mine , however , was s till four teen miles from rai l  c onnec _  

tions . Li t tle wa s  done until i t  passed into the hands of Silver

berg and S teinfeld of Tucson who r eopened i t  in 1890 "i th the obj ect 

of developing the property for s lae . S everal hundred tons of ore 

were shipped in the cour s e  of development work ov er a pe riod or 

three ye ars , a fter which th a  aine was again cl os ed, an d  r emained 

idle unt i l  1900 when S te infeld reopened the mine and erec t ed a 

lOO-ton conc entrator . Da ily s hip.ents of �r e an d  concen trat es were 

made for a shor t period. TIle mine w as again closed in 1901 and r e

JUined clos ed until 1904 , wheu it was so ld to a co mpany known as 

the Mowry Mines Company . 

Th e  lII ine "'U reopened and extensively dev e loped, and in 1 905 

a 100-ton s teel blas t furnace was erected. The company acquired 

the Alto Mine in the S alero di s  tr ie: t in .the Santa Ri ta Mountains . 

and in 190 6  a r eorganization was effee ted as the S anta C:'1.lZ Mines 
and Sme lter Company to operate bo th proper tie s .  A railroad was 

planned to the Mowry . The ventur e did not long survive the business. 

depress ion a t  the end of 1907. Both .ine s were c1 0sed at tha t t ime , 

and the Mowry Mine eventually passed into the hands of A .  J .  Hazeltine 

of Warren , Pennsylvania. 1be last "-Ork done befor e c los ing 't."aS to 

sink the shaft to the SUO.foot level. After cl os ing t;he p\lmps we r e  

pulled an d  t h e  deeper workings were allowed to f loed. 

No fur ther work was done for eleven year s until, in 1918. the 

owner r eop e ned the wr kings above t:he water le ve l an d  diu several 
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thousand feet of deve lopment wor k .  Th e  o ld s topes we r e  reen tered and 

smal l sh ipments wer e  made partly from new ore and pa r tly from sor ting 

old s tope f ills . !he working s h �t caved in 1928 , since Wh ich time 

no fu rther work has been <Dne . The to tal produc"tion of the naine has 

been about � 600 .000 .  largely es tima t�d. 

Wash ingiD n  CamD . F our  mil�s !IOuth o f  �wry a s econd largl! Cf!nter of 

m:"neral! zat ion , known DOW as Washin�ton Camp , was p� tly � loi ted 

by th� Spaniards prior 1cI 1t\e "4�ican War of' Independence in lR2 8. 

As at the Howry only superfi c ia l  'IIOrk was done , and th is c amp h ad  

b�en abandoned for twl!!1t".five years ...m en t he lTn! ted � tatp.s took 

over th� terri tot'y ! n  1 85 3 .  The pdnc i.pa1 JIIine t..or ked by t m- S !,�n

ia!ds for i ts s i lvet' c ontent was known as the Montezuma .  It  ""as r e. 

loca ted or purch ased :x il')r to the C ivil War by 'nln!lSaS Gardner and 

Hopkins shou t the 5aI!"! t iMe tt'l.a t the Mowry Mine was r evived . A 

second adj o inin� mine was r elo�a t�d a� the Emp ir e .  Littl e  was done 

a t  tbe time and the nro�erties wet' e a�&nd�ned a t  t he outbr eak of 

the C iv i l  �ar in 186 1 ,  when Hopkins and �ar.dner fled to Tuc son. 

� e  dis tric t was completely abandoned after the C ivil W ar  until 

a par tia l pesc e  with the Ap&ch�s was eff�c ted in 1872 by the Peac e 

Commiss ion under V inc ent Colyer . G ar dner and Hopkins re turned to 

their ho ldings , and a � ir d  r ich s i lver . lead mine wa s loca ted by 

. W .  C .  Da.vis near t"e pr e s 4!nt camp of Wash ington. The r i ch lead .. 

s i lver ou tcrop of tt1 e deoosi t was develGped by Davis . lUl d  l,y tb! 

fa ll �f 1 880 ov!r 1.� feet of wor k ba d been done , and son to ns of 

ore had been extrac ted, The pr oper tv was then und-.r the management 

of James � in ley . A. small furnace was bu i l t  in the San Rafael Valley 

to the eas t  of the mine in the following year , � ich wa s � per3 t ed 

intermi t tently for about !'l year . The to tal ore treat!!!t1 is unr eeord� 
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The or e bo dy pr oved to be superficial and was soon exhausted. The 

grade r epor t ed  in the local pr ess was 40 percent lead, 10 percent 

iron and 40 ounces of si lver , I t  is do ubtful if more th an the sao 

tons repor ted on the duaps in 1880 was smelted. 

A second r ich si lver - lead depos it was discover ed adjoining the 

old MontezUIIa and Empir e Mine loe a ted pr ior to the C iv il War by 

G ardner an d  Hopkins . I t  was loc a ted as the Holland. A third aine , 

1h e Belmon t , was also loc a ted and pa r tly develop ed bv Thomas Yerkes 

an::1 H. D.  Bacon. 
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In 1879 a promoter s ty l ing himsel f th e  Hon . H .  J. Lut trell e ntered 

the di s tr ic t .  H e  to nded the Ho lland fo r $ 60 ,000 a nd  or ganized the 

Holland Smel ti� an d  Mining Company . The mine was purchased. and 

a smelter known as the Holland smelter was er ec ted s outh of the 

mine . Capi tal was to ha. ve b een raised by sale of s tock set asi de  

for the purpose. After about two years o f  work. t he v entur e col

lap sed fi nanc ia lly , 

A second venture was la\Dlched by Luttrell i n  the fall of 1880 

involving the Belmont and San Antonio Mines and a 1a.r g e  adjoining 

group of ten claims mown as the Wash ing ton Pool , owned by Allen 

Longbottoa , Davis ,  Lowell. Baker, Hensley , Wait and Ayers ,  all 

pioneers of t he dis tr i c t .  This ventur e never g o t  beyond the pro

mo tion . stage . 

On the co llapse of the Holland Coaapany in 1881 ,  the dis tr ic t 

was a laos t abandone d for two years until, in January 1884 , It .  B .  

Blder purchased the Holland Mine and Sme lter . The smelter was re

conditioned and e nlarged and was blown in April of that year as 

the La Nor i a  Sme lter . After a run of about e igh t months th e  p lant 

and mine were again c los ed. The fi r s t  month ' s  run .as 797 bars of 

I 
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10 1 pounds each of 9S percent lead , 210 ounces of si lver and 1 1/16 

ounces of go ld, according to a r ep o r t  of the Tuc son � of May 22nd, 

1884 . TIle Mint Report of 1884 described the sme lter as a sing le fur. 

nace of four teen tons c apacity 'ob ieb t rea ted t en tons a day , making 

thr ee tons of bullion yie lding 220 ounc es of s i lver and 1 1/16 ounces 

of gold from Hollan d or e of 2S p ercent lead, 36 ounces of s ilver o 

A t  this rate ato ut !SO ,COO ounces of s ilver . ?SO ounces of go ld and 

1 ,300 .000 � of le ad were tr 0duced dur ing the year . 

On th e  comoletion of the New Mexic o an d  Ar izona Railroad t hrough 

Pa tagonia in 1883 , co ns i derable or e was s hipped fre m �arious proper

ties to t he Benson Smelter , and ,  after it s clos e ,  to o th er r educ_ 

tion wor ks . 'n-.e dis tric t however did not realize in fu ll the bene

fits of the rai lroad as the haul was s ti ll about s eventeen miles 

to �e ne arest rail point at Cr i t tenden. The Tucson !!!:. reported 

that in 188 S ,  13S3 112 tons of ore were shipped from Cri ttenden, 

par t of wh ich came from the Washing ton dis tr ict and a part from 

Harshaw. 

With the exception of the Ho lland and Dav is MiDP.S , the o ther 

depos its . at shilow dep ths , chang ed in to massive co pper -lead-zine 

sulphides �ssoc iated wi th garnet and silico . The mos t valuable of 

the base s u lphides in the or e is chalcopr i te .  The possibi lities 

of the mines as copper deposits were firs t r ealized in th e la te 

eigh ties by George Wes tinghouse of the Wes tinghouse Electr ical 

Company . The fir s t  proper ties purchased by him in 1889 were the 

W .  C .  Dav is Mine known as the Poc ahon tas , the Bonanza ,  the Pluto . 

and the I ll inois . The oxidized ore to a depth of about seventy 

feet was developed by Westingho us e  for two years , and a lit tle o r e  

wa s  sh ipped . Base sulphides were encountered below th e  oxidized or e .  
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V ery l i  t t  I e  wo r k  was do ne  i n  the c amp until th e revival o f  

the copper market in the la t e  nine t ies . Th e  Wes t inghouse Company in 

1896 leased a sma ll fur nac e at El Paso and sh ipped about 2 . 000 tons 

of lead-z inc ore for tr e a tment . I n  the s ame yea r  the Washingto n  M ine . 

the oxidized or e from wh ich had been worked by the Benson Sme l ter 

dur ing i ts l ife from 1882 to 1886 , was optioned to S enator W .  A .  

C lark of Montana. The G ir oux shaft was sunk to a depth of about 

ISO fee t and a co ns iderab l e  tonnage of complex or e was develope d ,  

after wh ich th e op ti on was s urr ender ed. 

In the same year the Hol land Mine was purchased for S lS , COO 

by P .  L. Bar t lett of Denver . A conc ent r a tor was bu il t to trea t th e 

lowe r -leve l complex or e .  Hunt ington Mills fo llowed b y  W i lfley 

tables r ecovered lead an d zinc conc en tr a tes , b o th of which wer e 

shipped ,  th e  lat ter to Canon City , Co lorado for manufac ture of zinc 

oxide . Wor k  c eased after a r un of abou t a year . 

In the fo llowing y ear the Pr ide of t he  Wes t ,  fo rme rly known a s  

the Was h ington Mine , was le ased by N .  H .  Chap in , o ne o f  th e  owne r s , 

and about 8000 tons o f  s o rted copper sulphide and oxide or e was 

sh ipped and th e  wo rk of S enator C lark was co nt inued from the G i r oux 

shaf t .  Th i s  wo rk bloc ked ou t 200 , 000 tons o f  c omp lex sulphide or e .  

Th e  m ine wa s  then so ld i n  Apr i l  1899 to C .  R .  Wi lfley of Denver ,  

the inv entor o f  t h e  W i l fley Conc en tra ting Tabl e .  W i lfley and h i s  

associa tes o rganized the P r ide of the Wes t Mining and Smelt ing 

Company and continued to Sh ip high g r ade co pper or e for a per iod 

of about th r e e  months , unt il th e exhaus tion of t he shoo t .  The 

company then s tarted the cons truc tio n  of a lOO-ton co ncentrator 

which was co mple ted towards th e end of the ye ar . Many exper iments 

wer e  ma de an d by June 1900 th e mill cons is ted of c r usher , s tamps 
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and Wililey tables making a SO perc en t lead concentra t e .  A ro aster 

was ins tal led to r oas t the tailing from the W i lileys and a Wea therill 

Magne t i c Concentra tor was ins tal led to . separate the c opper - ir on 

from the zine roas ted pr oduct.  Zinc concen trates of ' 6  percent z inc 

and cop�e r co nc entrates of 24 percent copper wer e produced. The 

zinc was sh ipped to Burope and the co p '  er to the Copper tueen Sme 1 ter 

in B isbee. By Apr il 1901 th e pr ices had been chang ed. All the 

crushed ore was r oast�d and passed over t he magnetic concentra tor s 

� ich produc �d a copper -iron produc t an d  a z inc.lead-copper produc t .  

The 1a t ter was th en trea ted on Wilfleys and a lead-s i lver conc entr a te 

was made , t.�e blends _ a garne t-quar tz-cal c i te pl' oduc t . _ being 

rejec ted as tai ling .  A r everbe ra tory furnace was instal led to smelt 

the coppe r co nc entrate to a SO p erc ent matt e .  B igh t tons of ma t t e  

a m  five t ons of l ea d  concentrates were produced dai ly .  The c r ude 

or e tr eated c onta ined 17 . 3 3  percen t  chalcopyr ite, 8 . 80 percent pyr i te ,  

19 .53 percent zinc blende , 4 . 83 percent galena , 34 . 68 percent garne t , 

18.30 pe rcent quar tz and 3 .53 pe rc ent calc i te • .  The p lant was bu i lt 

four teen hundred feet from th e  mine and ...as co nnec t ed to it by a 

swi tch -bac k ,  three-rail grav i ty  tram laid on a 15 pe rc ent grade . 

The r everberatory f urnace was opera ted o nly for a shor t time , after 

which the co pper co nc en tra tes wer e  s hipped to S ilver C i ty and o ther 

r educ ti on wo rks . In 1902 the p lant was r emod eled and e nlarged, after 

which the m ine was c los ed at the en d  of the year , due to th e chang e 

of t he higher grade co pper or e in dep th to an or e w i th lJigh zinc 

content. 

Th e  c �p remained nearly d eser ted for thr e e  year s when . in 1906 , 

the Pride of the West p lant was purchased by the W es t ing hous e Company . 

Fur the r  ain i ng property �s purchas ed, the pr inci pa l mine s bei ng the 



Ho lland , B e lmont and Washing ton Pool group of t en c laims . The mill 

was r tm interm i tten tly to exper iment wi th the trea tment of the com-

pany ' s Bonanza Mine bas e  or e .  

Ope�ations in th e  di s tr ict wer e much facilita ted in 1913 by the 

cons truc t .:_on by the Southern Pacific h i lroad of the conne c t ing l ine 

front Nogales to Naco. The haul to the neares t  ra il po int on th is  
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li ne a t  Zor illa., Mexico ,  frOTll Wash ing ton i s  about e ight miles , a s  agains t 

a s ev�nteen-mile adverse grade haul t o  Pa tagonia . 

After four y �rs of interm i t tent experimentation , the Westing. 

hous e interes ts , (')r �anized as the Duquesne Mining and Reduc ti on Com

pany , s tar ted to equ ip the prop�r ty fo r large-scale produc tion. The 

pr inc ipa l  !!line , th e  Bonanza , was developed 10 a depth of 650 feet 

and c onnec ted wi. t!l the mi l l  a t  Wash ing ton by a 3000-foot aer ial 

rope tramway . A large D i e s e l  powe� p lant W&3 e rec t ed and coafor table 

camp b ui Idin�s ..... er e cons truc ted at Washing ton and at th e Bon:lnza 

M ine , known as Duquesne Camp . Produc t ion started in August 19 12. 

Three pro duc ts were ma de :  copper , lea d ,  and z inc c oncentrates , 

h�u 1ed a t  firs t to Pa tagonia and la t�r to Zor i 1 1a and from there 

sh ipped in bond through Me�ico to the por t of Naco. The g reater 

par t of the o re l!inera1 was handtrea ted .. t the p lant .  Mos t of th e  

or p. came from th e  Bonanza. The Pr i de of the West WI.S optioned from 

til! own�rs and reopened .  and so me or e was also mined from the Belmont ,  

Ho llan d ,  JCansas � New York and o th er  m ines owned by the company . The I 
plant was run unt i l  ear ly in 1919 , when i t  was closed. and the mines 

wer� tur ned over to lessees . In the succeeding three years t here was 

sh ipped a � ns iderable tonnage of sor ted lead and copper or e o n  

Ie :!'le ac count un t i l  th e  depression in metal pric es at th e  e nd o f  1920 . 

S ince th � n  sma l l  intenui t tent work has been done � t vl.rious mine s .  
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The p lant was d ism&*tled and sold, an d  the proper ty was of fered 

for sale , and in 1926 was purchased by Bracy Cur tis and Assoc iates 

of Nog a les . 

'niP tota l  gross produc t�.on of the Duquesne Hining and R educ t ion 

Company from Augus t  1912 to the end of 1920 was approximately 

$ 6 , 500.000 in copper , le�d, zinc , si lv er and go ld. 

'The only other large tr oduc ing mine in the vicini tv is the 

$anto Niiio , 2 1/4 mi u5 south of Duquesne. This deposit is geolog

ically quite different from th e  mines of the Wuhingto n CaMp . I t  

is ent irely wi thin the large monzoni te mass forming the back -bone 

of the ra�e . Tht! C)rl! is a mix tur e of massive copper and ir on suI. 

�hide assoc iat�d wit h smaller amounts of molybCeni tc . I t  did root 

ou tcrop ruJ carbona t e  or oxide or e .  and for t hat r eason was not dis

covered until r p.ccnt year s .  

The min� was loca. ted in 1908 :lS th e  Bent on  by Dennis Coughlin 

of Duquesne . "( . .1 t!1e fo 1 lowing year a tunn'!l \1I3.S d!:iven to c ros scut 

the le dge a t  dep th ,  and a zone fifty feet wide was cut of low 

g� ade dissemina ted �ur i te-ehalcopyri te or e to g e ther with some molyb. 

de�ite . Li t tle fur the r l'iOrk was oo ne until the high cnp� r  m r ket 

of 1917 lfh� it was r e loca ted as the S anto Nino Mine and was �old in 

1919 to the Southern Copper Company , a suos idiary of the G eneral 

D.!velopment Company . The �o1lpany fur1!ler devp.l�ped the zone to th e  

end o f  1920 . and aga in in 1922 and 1923 . A small tonna g e  o f  I)r e was 

sh ipped , and in 1926 the mine was leased to Smith and F ulton of 

No�ales . The zone "AaS ftl r the� developed at grea t er d e�th and high 

grad� lens of chalcopyr i t e  or e  was encount er ed. This or a was mined 

by the leas i ng company unt i l  the fi r s t  of January 1929. \Clen the 

owne�s took possess ion and con t inued to mine and fur th er develop the 
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proper ty unti l June 193 0 .  Th e  le as ing company found several small 

assoc ia ted lenses of high grade mo lybdenite or e . the best of which 

were mined and shipped separately in 1927 am 192 8 .  Lower grade 

molybden i t e.pyrite-chalcopyr ite or e was mined in 1929 and 1930 and 

was sh ippe d to Nogales fo r  treatment in a small flo tat ion plant . 

The mine produced about 1.700 ,000 pounds of copper . 9000 ounces of 

associa ted s i lver and 200 tons of high grade tIO lybdeni te or e and 

conc entra tes , from 1926 to the end of 1929 . 

Morning G lory Mine . About two mi les nor th-wes t  of Mowry is the 

Morning G lory Mine . The mine was fir s t  located in the eigh ties a s  

a silv er mine b y  David Nea l  who i s  said t o  have m ined and trea ted. 

together with A .  S . Henderson , coos �erab1e or e from the outcrop .+ 

Sulphide s  wer e  reached at shallow dep th . c arry ing much lower 

silver value s .  The p roperty was abandoned until th e b e tter copper 

a r k e t  o f  th e late nine ties , �en it was r elocated by R.ic1lard P ar r e ll 

and wife . 

Li ttle work was done until 1901 wen it was purchased b y e .  B .  

Wilson , then residing in Helvetia. Under the stimulus of the ab-

no rmally high copper market of tha t year . the _ in shaft was deepened 

am abou t 1000 tons of low-grade or e wer e  shipped .  On the co llapse 

of the .arke t  a t  th e  end of the year the mine was closed. I t  was 

no t  reopeJied until four year s la ter when the co pper o r e  was fu r tre r 

deve loped and about SOOO tons wer e  sh ipped. The mine was again 

c los ed in 1.913 . and was not r eopened un til 1918 when it was deve l-

oped a t  fur tbe r dep th by a crosscut tunnel .  A lar ge p ipe of miner a l-

ized g roung was cut in the tunne l  and c onnec tions wer e  m ade with the 

-----�� � - - -- --- - -- -� ---- - -- - - - - - - - -- - --�----------------�--

+S chrader , P rank , e . ,  "Mineral Depos its of the S anta R.ita and Pata
gonia Mounta ins , A r izona ." U. S .  G eo logical S urvey . Bulle tin 582 ,  
19 15 , p .  306 . 
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shafto A little or e was shipped. 

The mine passed to new owner s thre e  year s later when J .  B .  
Schriever o f  Scranton , Pa . , organiz ed th e  Morning G lorv M ining 

Company 1:0 tak e  over the mine . The crosscut tunnel work was eo n-

tinued 1:0 the end of 1923 when t h e  mine was again c los ed. Schriever 

reorganized th e company in 1927 as the Morning Glory Mining and 

Smelt ing Company . The r eorganized C01lPany with much new capital 

reopened the mine and equip?ed it 1:0 trea t by flotat ion th e low-
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grade ore froll the mineralized l'ipe cut in the cross-cut tunnel. 

A lOO.ton concentrator wa s  co mpleted in 1929 together wi th a 

Diese��run e lectr ic power plant and camp buildings o The concentrator 

was operated a few month s ,  after which the p�operty was again c losed, 

Th e  total produc tion of the mine frOM 1907 to 1929 inclus ive 

has been appro:dmately 374 ,000 pounds o f  copper and 20 , 000 ounces 

of silver , cbiefly mined during th e h igh copper marke t  pe r iods . 

The produc ti on in silver from th e  surfac e ore ia DOt known, but 

was not great as the tonnage sh ipped wa s  smal l. 

Wor ld ' s  Pair !'!t ine . The h is tory of this "ell-known silve r  producer 

is intimately assoc iated wi th two pic tur esque pione er s  of the Pata. 

gonia Mountains , Prank and Josephine Powers , The lIine was entirely 

developed by Mr .  and Mr s .  Powers wi th a lmost no initial capital . 

I t  was one of th a t  rare species of which prospectors dream , one 

that paid its way from the "grass-root s ." 

The early his tory of the property is no t known. I t  is supposed 

to have been worked in a small way by S panish miners previous to 

the American occupation in 18S3.  It was not loca ted by Ame ricans 

unt i l  1879* when McNamee 'fOr-ked the sur face o res two years and then 

abandoned the location. 

��--�� � - --- - - -- -- -- - - � - - - -- - .- . .. ---�-�----�-- --- - -- - - -

*Ibid . p .  24 8 .  



I t  was reloc3ted two years later by William �Oran who sold i t  

in 1884 , a year after location , to P rank Powers for tl:e suc ceeding 

twenty ye ar s . Frank an d  his wife Josephine s lowly developed the 

proper ty , occasionally making small r ich shipments sufficient to 

make t he m  a comfor table l iving . In the .iddle n ine ties , after 

the oxidized or es had b een r eplaced by enriched sulph ides , a 10. 

stamp gravity concentrator was ins talled , but was not opera ted 
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long . A r ich pocket of or e was encount ered a t  about th is time from 

Which a s ing le 20-ton ear load returned � 14 ,200 , mos tly in s i lver . 

Th e  proper ty began to a ttrac t attention . Th e  Powers set th e purchase 

pr ic e  at $ 1 , 000 , 000 and continued to ship or e a t  intermit ten t per_ 

iods unti l  1909 'Idlen the prope r ty  was bonded for $500 , 000 for a 

shor t time to a company known as the World · s  Pair Min ing Company . 

On th e  r e linquishment of the bond , the �rs cont inued to make 

rich sh ipments of cupriferous s i lver ore ,  w ith occasional bonanza 

car loads unti l 1912 wen th e mine ... s bonded to Phelps Dodge and 

Company . On the re linquishment of the bond after six months 

exaaination, the prop er ty again rever ted 10 the Power s .  Shipment s  

were r esumed i n  1914 an d  we r e  continued ir r egular ly to th e end o f  

1917 wh e n  the mine was bonded to the Commonwealth Development C om

pi ny  of P ear ce .  A conc en trator wa s  ins talled in 1 9 18 a n:!  wa s  oper. 

ated for about a year wh en the bond was surrendered an d the machinery 

was r emov ed. 

The mine was then leased to the Bachaan...Merri tt Metals Company , 

owners of th e Tres de Mayo Mine , bu t  litt le was done bv this co mpany , 

and th e aine r emained v irtually c los ed unti l it was leased in 1823 

to Loui s  L .  Perry , Car l Sche ler and M ichae l Hogan . Shipment s wer e 

resUIled and wer e con t inued to th e  end of 1926 .  Dur ing the dura t ion 
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of th � lease th e prope r ty became invo lved in li tiga t ion, r esulti ng 

in i ts being placed in the hands of a receiver in 1927 , I t wa� then 

bonded to a company known as the Zero M ining Company , The old con

centrator was r emodeled into a flota tion plant wh ich was star ted in 

the fall of 1928 , The company was insuffic iently financ�. and 
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1n the s ucceeding year its asse ts were acquir ed by t he Trench Mining 

Company financed by the mach inery hous e which had er ec ted th e con

centrator , This c ompany acquir ed the aeighbor ing Trench and joseph ine 

Mines , an d  operated the concentrator on or e  from the three propf'r ties . 

!he Powers int eres ts in the prope rty became badly c louded after 

the st�rt of litigation in 1925 . although they continued to ma intain 

their res ide nc e  a t  the mine throughout .  

The rpoducti on o f  the mine prior to 1900 is not o f  exac t r ecor d. 

I t  was probably about $50 , 000 chiefly in s i lver ".,i th some copper and, 

lead , The produc tion s i nce 1900 to the end of 1929 has been a��ut 

$550 , 000 in silver cipper and le ad , making the to t al production about 

$ 600 ,000 . 

Hermosa M ine . Th� Har dshell , Hermosa, Alta. january , Trench . josephi�e . 

Wor ld ' s  f a ir . F lux .  and Three R Mines have been the pr incipal produc

ing proper ties in th e northern end of the P.tagonia Mounta ins . �e se 

deposits are clos ely associa ted wi th a la rge intrus ive mass of rhyo

li t e  and granit e  porphyry . the .o s t  prominent outcrop of which is in 

Red Mounta.in south of Patagonia , The Hardshell and Hemosa M ine s  

are a t  the Eas tern extremity of th is zone followed to success ion to 

the wes t  by the january , Trench , jos ephine , Wor ld · s  P air , F lux and 

Three R Mines . The to t al width of th e  zone frOtll th e  Hermosa to the 

Three R is about four miles . 

The Hermosa s i lver mine was not worked, as far as is known. by 
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the Spaniards, an d  was not disco":"ered by Amer ican t'rosp�tors until 

after t h e  r evival of prospec tion initia ted th e  C o lyer �eac e C�is-

sion in 1 873 . I t  was fir s �  loc a t ed ,  ac cor ding to S cbrader , * in 18'77 

and was so l� wi thL"'l t\'JIO yea:os of lee a ti on to a �ew Yor k Company !crlown 

as the Hermosa Mining C ompany . The mine was energetically developed 

and by S ep t ember 1880 over 4000 fe et of work had been done, 824 feet 

of 'Itl ich was t unnels , and 4000 tons -:.f or e  were r epor ted on the dUilipo 

A lOO-ton s tamp amalgama tion mi ll had �een cons truc ted and s tarted 

operating Augus t 20th. t t  was then crushing 75 tons a. day . ThE: 

company heajquarters and mill wer e es tablished abou t a ha lf a mile 

from t�e m ine , and became the nuc leus for the town of Husha\oJ , 

whi ch for many years \!las t he 1I1etropoli!j of this par t  of the �oun_ 

tains . The mill '&h ile in opezat ion was the lar gest in Ar izona. The 

o!"e c ons is ted of a l tered rhyo li te c::lrry ing values in s i lver ehloride. 
The produc ti on fo r the year 1880 according to the U .  S .  Min! Report 

was $ 3 6S . 65 � . 4 9 .  The company cont�nued to operate the mine unt i l  

the latter part o f  t he ne xt ye ar , when th e bet ter or e  wa s  exhaus ted. 

The to tal produc ti on in t:u lEon for 1h e :un of a li t'tle mor e than a 

year was , accor diIl!; to th e  Tucson � of January S th .  1882 , $ l , lS � , l.54.49 

After the e los e of the mine and mil l, the town of Ha.rsha·.:1 was 

a.lmo s t  deser ted. The mill was sold t-.-o year s  1a ter to the operat ors 

of the Pe �rless Mine at Quijota and was moved ther(! . The mine was 

sold in 1887, six year s after i !s clos e ,  to James F inley of Tucson. 

I t  was not reogened by f inley unt i l  1890 when he ins talled a small 

Huntington Mill at P�r shaw . and is reputed to have produced $ 150 ,000 

worth of bullion . Dur ing th is time th e  mine was oo nd ed fo r a shor t 

ti� to S en& tor �overney of C anon C i  tY. CC)lor,.do . On the drop in 

the pr ice of si Iv er in 1893 li ttle fur ther mrk was done . The !.as t  

-- -- -------- -- -- ----------------------------- - - - - - - - - - ---------- - - -
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opera�ion W� in the 1a t� nine ties by a company �nown a 3  the Hermosa 

Mining COl!lpany , fi nanced iron Cut!1r i e ,  Oklah05l&.. 71115 COClpany en

larg ed t he mill a.nd drov� 1')00 feet 1X) work be low tf"e o ld s topes . 

wi �h negative r esults . �e w tal produc tion .aiter the or iginal oper

a.tion was cOMparatively small , anc! the deep est conllerc ial or e fC'und 

was 82� fee t  below t�e outcrop . 

�e ne t pr ofit made by th e or iginal company wa.s over $500 , 000 .  
and th is � s  us ed a s  t�e �s is fo r the for�ation o f  th e  Pr ietus Mines 

Comp,,-ny . which ma de a spec tacl!1a r  success in the exp lo i tation of the 

La Co l �raCo Mine o f  Sonora ,  ��ieo .  

P.ardshE'U M ine . TI- e  o : :g inal c lai� on o r e  o f  whic:l the mine ,.,3.$ 

later di s c overed wer e loc � t ed on bo th sides 'Of Har dshe ll Gulch 

about a m i le gouth of Har shaw, as a base fer the s �ar ch for the source 

of boulders of rich o!" e f.,..Jnd in th e G ulch . The loc at bns we r e  ;nade 

a�u t  the same time as thos e on the Hermosa by Dav id Ha:shaw anu 

jose Andr ade . who 5ho �tly so ld the locati'Ons to �. R. R ichal·dson. 

Por ten yfl' u s  !Hchu ::!son , one o f  the lUOS t active pioneers of the 

distr ic t ,  s earched unsuccessfu l ly for the ledge and abandoned the 

loe a ti ons . Several y ears 1a t �r he reloca. ted the ground and after 

fur th er search finally foun� th e ledge in 13�S . The fo llowing y ear 

he bo nded the mi�e to tfle Emp ir e  Mining and Milling Company . Th is 

company s ank an incl ined shaft 400 fee t on the ledge , took cu t 4000 

tons of or e and shipped 3000 ton! to El raso.  The company th en erec ted 

a lOO-ton b1a3 t furnace a t  what was th en known i.S Ro llin. two and � 

half mi les south of Cr i ttenden , wh ich was blown in in August 1897 . 

The Flux Mine was also bo nded by th e company and th e  s=elter was op

era ted Ch iefly on o r e  from tn !  two mine� . Th� �ettlement of �o11in 

became the nuc leus of th� town of Patagonia, now th e mining c en t er 
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of t�� Pa t:\,.-onia and S �uthe!'� � :\n ta  R it a  Mountains . The stlu!lter was 

opera�e d for thr � e  oonths , �fte� � ich the Hardshell rever ted to 

t� 01:' ig inal mmer , �. 'l .  l Hchardson .  

1" 10  ye ar s later i n  the fal l of 1 899 the Pata�onia M ining Com

!'any wag organi� ed by Richudson , and a fifty-ton conc entrator was 

"ui l t  which �'fa� opera ted throughout the year of 1900 and unt i l  May 

1901 a.nd is s3.id 10 have treated about 15 ,000 tons of or e .  The Mine 

":laS :llZain t.::1os�t1 an 1  was not r eopened for four years l'Ihen, in 190' , 

�he !Jatagon�.a Hin-!.ng COJll?� y was � eo�gani: ed � ... Benj . Heney of' Tuc

s�n . The �haft was deepened and cons i derable development work � 

10ne in 1906 and 1907 , after wh ich the Mine was a�ain c loe ed and 

w�s not r eopened L�t i l  1913 , Wh en the Patagonia Mining Company 

reorg:lniz ed a!1 the Hat'dshel 1 F Itr.c Mini� and Developtllent C�any , 
mine� and sh ipped a sma l l  t onn�ge of. or e and then c lo s ed down the 

�ine . a fter which the proper ty r eve�ted to � ie hardson. 

!io f'.lrther \lll) rk was done unti l lq l7 wen it was bonded to H .  

W .  Welch o f  Tucson . Th e  co nc entrator was remodeled to mak e a high 

mangan�s e concentrate and a new vertica l Shaf t  was sunk 400 feet 

to rte7elop th e le�e a t  grea ter dep th . �ork in the shaft was dis. 

cont inued after a large flow �( "ater t!!ore than taxed th e  capacity 

300 

of the pUftp� ins tal led. !be �roperty again reverted to Richar dson , 

In 1921 , an1 ha s  �een he ld � h i s  es ta�e since his death . A s.all 

produ c t i on is made , as market condi.·t ions warran t ,  from the operations 

o f  l� s s ees . 

Trench M ine . The mine is s aid to hav,= b4'!,::r- :l.oc�t r!d fo r  the fir s t  

t ime , pr ior 10 the C ivil War , bv Colonel H .  T. Titus , one o f  "the ear ly 

ownp.rs of the Mom-V Mine . Ho t 1IlUch work was done at this t ime , an d  

th � m i n e  wn s ahandoned o n  1h e  outbreak o f  the C iv i l  War i n  1861. I t  
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was no t r e loca ted unt il about 1 872 dur i ng the general revival of 

prospecting of that year . and is said to have been developed in the 

I t  was sold in �y 1880 by Samuel H�gbes of Tuc so n ,  trus tee 

for the owner , to W .  G .  Galigher , a = tin� f�r ��r,g!n �nd �e��s t  of 

S:1ll Franc isco . Deve lopment s ta= t '!d in necembe= a.,d a 400-foot 

shaft wa s sunk on t!'l � vein "'hic;, was conple ted in th e  fo llO¥.in� July , 

when the work was discont inued due 10 the low-grade of the or e en-

countered. 

ft.fter th� c:)mpl-!t i�n o f  the g ens :m smelter in 1 8 82 the mi.ne was 

1�as ed by Hagan a n ::  Tev is ar: d con s i de!'able �!' e ·litl.S mined am hauled 

t� the smel ter . Aftar i ts c los e o th2r less ees sh ipped r educ tion 

wo rks in Texas and New ��e� unt il  t�e �emonetiz a t io� of s i lv er 

in 1893.  The subsequ ent drop in the :;ilver t.::arket l1lade fur ther 

operat ions unprcfitable,  anr! al l work c eas ed in 1894 . Our ing the 

oper a tions of the l es sees . a small gravi tv conc: entrati�n �1a nt was 

er ec ted 2.nd ""as opera ted i I'lt �rmi ttently . 

n! e mine r emained c losed unt i l  1905 when it m s  developed for 

about two ye ars ,  but li ttle o r e  wa g 3 hipped. The mine w�s again 

c losed an d r emained dowr. for about e igh � years wh en . late in 1912 ,  

it was bonded to S ena tor Cla r k  of �on tanft . Afte� th r ee year s of 

developlllent work from tt: e  old shaft , a n ew  600�foot shaft was started 

in 1915 a.... d  sh ipments of (\r� were commenced i-n 1918 and wer e co ntinued 

on a small scale to tr � end of 1925 . �e mine was o�era +ed under the 

name of Trench Consolidated Mine s Company . I t  was opera ted on lease 

account in the las t  thre e  years by John Hoy of natagon ia. I t  was 

again clos �d for t;'10 years unt Il la te in 1928 \'i1�n it was le a.s ed by 

- - - - - -- - -- - - - -- - - - - - -- - -- -- ----- �- -- ----- ------ ----------------� 

*Hinton ,  R .  J . , Handbook � A r izona .  S an Franc isco and New Yor k ,  
1873 , p . 12 5 .  
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Prank Ah lberg , who also leased t h e  World ' s  Fair M � e ,  �nd bo th mines 

were r eopened a nd the or e was tr eated at the Wor ld ' s  F a ir flo tation 

,,1ant e r ec te� by the Zero M ining Company in 1927 . 

The new company organized as the Trench Mining Company operated 

the no propertie s tog e ther to t he end of 1929 . 

The total product ion of the Trench is not known . S ince 1905 to 

the en d  of 1929 i t  has been about $20 , 000 in l ead, a nd si lver . The 

produc tion by lessees pr ior to 1 894 was inteeai t t en t .  'l\Ifo car loads 

shipped to the C r i ttenden smelter in 1899 by Powers wer e said to 

have rtm 40 percent le ad and 60 o unces in silv e r ,* 

I f  200 tons is assumed as sh ipped of this grade the gro s s  y ield 

would have been about 1 . ' 00 , 000 pounds of lead, and 120 ,000 ounces 

of si lv e r  worth about $ 170 , 000 . I t  is probable tha t inc luding th e  

lower grade o r e  milled , t h e  yield � s  not over $ 250 , 000 ,  which with 

the recorded yield s ince 1905 would make a probable to tal produc-

t ion of about $ 190 .000 . 

Joseohin� �ine . The v e in, worked a t  th is  mine i s  a continuation to 

the nor thwest of the Trench vein. I t  was located at the same t ime 

as the Tr ench but �s Do t opened unti l  five ye ars la ter .** I t  is said 

to have teen most extens ively worked from 1893 to 1897 by Farrel. 

William , Powers , and Morrison who developed the mine to a depth of 

SOO feet and are said to have shipped at an aver age r ate of t hr ee 

cars a month ( 60 to 90 tons) , The grade was about the same a s  tha t 

of the Trench .  Little has been d one since 1899 , when i t  was r elocated 

by P arr e l ,  Powers ,  and Morrison. 

Th e  production is not recorded. I f ,  dur ing i t s  productive life 

*Sch�a �er . oo .� i t .  p .  253 .  
**Schrader , Q;.-cIt .  p .  25 4 .  - -
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of five ye ar s ,  an average of 60 tons a month of 40 percent le ad and 

60 ounc es of �i lver is ass�ed as sh ippe� , thi s  �uld have y i e lded 

a gross pr oduction of about 2 , 000 , 000 pounds of lead and 200 , 000 

ounc es of si tver wor th atout $ 2CO .CCO . 

P lux M ine. 'Th is mine, about a mile and a hali northwnt of th e Wor ld ' s  

Pair in P lux Gulch , a tr ibutary o f  A lum Gulch , W&S said to have been 

worked by the Spaniards and Mexicans pr ior to the Gadsden Purchase 

in 1853 . Al though no t mentioned by Mo�y , *  it is s upposed to have 

been loc ated prior to the Civil War and to h ave had th e  r ich er sur

face or e smelter !n an adobe furnac e ne ar  t1".e mouth of Alum G ulch . 

I t  was not r e loca ted until 1 882 �en Sal is bury , owner of the 

Benson Smelter , opened up the mine , built a road from Sonoita Creek 

to the mine at a c o s t  of �SOOO , an d in 1884 sh i pped at a rate of about 

a car a day (20tons) . No exac t fi gur es are recor ded .  A t  th e  1884 

rate s eve ral thot�and t ons wer e pr �bab ly sh ipped of or e  carry ing 

about 60 perc ent l ead and about 15 ounces of si lver . 

No fur th er WO l" 1t  was done unt i l  1897 when it was r elocated by 

� .  ' .  � : �hardson , and th e  mine was r eopened and bonded , togeth er 

wi th th e Hardshell to th e  Empir e S !IIt!l ting Company whose his to ry has 

s inc e be en g iven under the Hardshell Mine . About 2000 tons wer e 

mel ted from bo ttl proper ties during the thr ee months run of th e  

sme 1  ter a fter Vt ich the company rel inquished th e  . ine s  to Richardson , 

ear ly in 1898. Ri chardson then o rganiz ed the Patagonia Mining Company 

to opera t e  ro th the B lux and Har dshell Mines . 'nle pr incipal operat ions 

were co n du c ted a t  th e Hardshell where a concentrator was bu ilt , a 

few shipments of h igh-grade lead-s ilver ore wer e ma de to HI Paso from 

the F lux . bu t not much work was do ne until th e r eopganization in 1905 

of the cO!!!p3ny hy Bet!j . Heney . The mine wa s  opened by a ser ies of 



h: 41 tle ls and connec t ing shaft and raises . A lit tle or e was shipped 

after ltt ich the mine was closed in 1909 . 

No further \1lO rk was done unt il 1914 when it was bonded to a 

Californ ia c01llpzny . This company buil t a dry C "mc entra tor a t  the 

june tion of F lux and A lum gulches , a nd  CtJnnec ted the mine and !Dill 
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wi th a SCOO.foot aerial tramway of unusual design. A smal l tonnag e 

was mined but th e  mill was una!)le to save th e  values and t he property 

was abandoned and reverted to � ichardson in 1911, who operated it 

himse lf for a year . I t  was th en  bo n ded for $ lSO ,OQO for fi ve years 

to a syndicate from B isbee organized as the Flux Mining Company , 

managed by Fr ed H .  Xohlberg . A 2S0- ton flotation co ncentrator was 

built at the s ite of the older dry concentr ator to treat the low

grade oxidized lead-s ilver o r e  of the upper workings by s ulph idizing 

fo llowed by flo tation. A pump ing plant wa3 ins talled on Sonoi ta 

Creek . A considerable tonnage of ore was tr ea tea and concen trates 

wer e sh ipped in 19 18 and 19 19 . The oxidized or e pr oved r efrac tory 

to flotatiou and the m i l ling was discontinued ear ly in 1919 to 

await fur ther developments in th e  lower leve l sulphide zone . The 

IIli ll was r �pened i n  1920 to trea t a sma ll tonnage of complex sul

phide o r e . The company went into the bands of a r eceiver in 1921 . 

The mine was closed and the equipment was so ld. The mine again 

r ever ted 10 R ichardson �ho r eopened it in 1923 and the r e  has been 

shipped int ermi't ten�ly a smal l tonnag e  each year to 1:he end of 19 29 . 

The to ta l product ion of the mine from 1897 to th e end of 1929 

has been about $ 70 . 000 in lead and s ilv er . The pr odu: tion previous 

to 1897 is not r ecorded but probab ly was about 4 ,000 ,000 pounds of 

lead and 60 , 000 ounc es of s i 1ve r . wi th  a gross v a lue of about $ 230 ,009. 

making th e  pro�ble to tal yield to the end of 1929 about $300 , 000 .  
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Kentucky Camp 
u.s. F ores t  S ervice S tab iliz ation P roj ect 

Once the scene of a grandiose 
engineering scheme and optimistic 
activity, a small gold mlmng camp in 
southeast Arizona had fallen into lonely 
abandonment for decades. But recently, 
Kentucky Camp, on the Coronado 
National Forest, has come alive once more 
as several partners have joined with the 
Forest to preserve the site for the future. 

Over a century ago, the Greaterville 
gold placers on the east slope of the Santa 
Rita Mountains were alive with activity. 
Gold had been discovered in 1874 in the 
Greaterville mining district, which proved 
to be the largest and richest placer 
deposit in southern Arizona. In 1875, an 
Arizona Citizen article reported that one 
"Horace Arden, not noted for working 
imprudently hard" was recovering an 
ounce of gold a day, even though he had 
to pack the pay dirt to water for washing. 
Such success stories brought over 200 
miners to the Greaterville mining district 
in the 1870s. But by the end of the 1880s 
the Greaterville placers were "worked 
out" ; all the easily obtainable gold had 
been recovered, and the population began 
to decline. One claim named "Burro 
Placer" is suggestive of the major 
difficulty in mining the Greaterville 
placers: lack of water. Most gulches 
flowed only intermittently, and water for 
the placer washing was packed in on 
mules and burros from wells in the 
vicinity. 

At the turn of the century, a 
millionaire and an engineer teamed up in 
an effort to solve the mining area's 
incessant water shortage. In 1904, a 
mining engineer from San Jose named 
James Stetson conceived a grand scheme 
to channel runoff from the Santa Ritas' 
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spring snowmelt into a reservoir that 
would hold enough water to last ten 
months. With that, he could keep a mine 
operating. Stetson convinced George 
McAvery, also of San Jose, to invest in 
the plan, and together they formed the 
Santa Rita Water and Mining Company to 
make it work. From 1904 to 1906, the 
buildings at Kentucky Camp served as 
the headquarters for dam builders, ditch 
diggers and miners. They employed 40 
men in building Kentucky Camp and in 
constructing miles of pipeline. 

In spite of optimistic reports on their 
preliminary work, the Santa Rita Water 
and Mining Company failed. Tragedy 
struck in 1905 , the day before a meeting 
with stockholders, when Stetson was 
killed in a fall from a third-story hotel 
window in Tucson. McAvery died shortly 
thereafter. Arguments among McAvery's 
heirs kept the estate tied up and, 
al though other partners tried to keep the 
operation going, it too soon died. The 
buildings and land at Kentucky Camp 
were sold for back taxes at a 1906 
sheriffs auction. An attorney bought the 
property and his family used Kentucky 
Camp as a base for cattle ranching until 
the 1960s.  

Thanks to the care bestowed on the 
buildings by the ranchers, the site was in 
much better condition than most turn-of
the-century mining camps in the area, 
with standing adobe buildings , pieces of 
the pipeline, and the hummocky 
landscape of placering. But decades of 
abandonment and weathering, vandals,  
and misguided recyclers had taken their 
toll on the site by the time it was 
acquired by the Coronado National 
Forest, in 1989. One structure had 



collapsed, and leaky roofs threatened the 
remaining four buildings. Broken glass, 
rusty nails,  and crumbling walls seemed 
to invite lawsuits as much as inquisitive 
visitors. 

The buildings tha t remain at 
Kentucky Camp were built about 1904. 
The largest was probably used as an office 
by the Santa Rita Water and Mining 
Company. Later, it was the main ranch 
house. The small building behind it was 
used to process the gold ore. A large barn 
lies in ruins opposite a small house where 
Stetson may have lived, and another 
small house lies at the far end of the site. 

Because many of the old mining ghost 
towns have been completely obliterated or 
are inaccessible to the public, Kentucky 
Camp appears to offer an excellent 
opportunity for interpretation. As a 
development engendered and abandoned 
wi th the fortunes of a large engineering 
project, Kentucky Camp illustrates the 
crucial role water has played in mining 
this arid region of Arizona. Further, the 
site is little over an hour from Tucson, 
with most of the drive along an Arizona 
scenic highway. 

The Forest contracted with Ryden 
and Associates, of Phoenix, to prepare a 
historic building analysis .  The basis o f  a 
site stabilization plan, the historic 
building analysis describes and ranks the 
steps needed to preserve the build-ings 
and to restore them for future use. The 
Forest will restore the buildings to the 
way they appeared in the mining era. 
Until Kentucky Camp is restored, you 
should keep certain things in mind. The 
buildings are old and deteriorated, so care 
should be taken when inside--floorboards 
may give way, and some ceiling boards 
hang low. And please - do not remove 
anything from Kentucky Camp. Although 
they may appear old, broken and 
abandoned, all the artifacts will be useful 
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in reconstructing life in the camp. 
In the spring of 1991, Passport in 

Time volunteers helped document 
architectural and archaeological features 
and drew room plans.  With patience and 
care, scattered trash and fragments of 
lumber were transformed into clues about 
the doors, windows, porches, and other 
features that once graced the buildings. 
Their work aided not only in preservation 
efforts, but also allowed the initial 
cleanup of safety hazards. 

The Nogales Ranger District Fire 
Crew, with a historic archaeologist who 
specializes in historic buildings, made 
adobe bricks to rebuild a collapsed wall, 
and replaced wooden beams that had been 
"salvaged" during Kentucky Camp's 
abandonment. The Fire Crew re-roofed 
the standing buildings with wooden 
shingles acquired through a cooperative 
agreement with the Young Riders film 
company, which shoots episodes of the 
television series in the vicinity. 

Public interpretation requires public 
facilities, like toilets and picnic tables, so 
an interdisciplinary team has begun an 
Interpretive Plan to guide future design, 
and to ensure developments to not detract 
from the historic setting. The 
Interpretive Plan outline s Forest 
priorities, identified research needs and 
possible interfaces with other interpretive 
opportunities, targets audiences, and 
develops themes for future booklets, living 
history, tours, and trails. The gradual 
phasing of projects will allow some 
interpretation to begin soon, while options 
for accomplishing long-term goals can be 
explored. 

Forest-led tours and outreach have 
generated a pool of other interested 
volunteers, and the Nogales Ranger 
District is committed to pursuing the 
preservation of Kentucky Camp for future 
generations. 
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MOWRY MINE NOTES , OCT 1 9 9 2  
S . R . Ti t ley 

The o l d  workings o f  t h i s  mine may be viewed f rom t he sur f ac e  as a l in e a r  
g roup of  c aved s t opes a l ong t h e  ENE- s t r i king v e i n . T h e  obs e r v e r  s hould be 
ext remely careful a t  this s i te because o f  t h i s  c a v i ng and s t ay away f rom any 
openi ng - and do not g e t  n e a r  the f ences that protect these opening s . The r e  a r e  
p l en t y  of  s amples i n  rock p i l es a l ong the v e i n  t race . At t h i s  w r i t ing , remnan t s  
o f  some adobe bui l di n g s  a t  the old town s i t e o f  Mowry are s t i l l  p r e s ent and the 
" s t one-masoned" powde r  bui lding s t i l l  s t ands n e a r  t h e  outcrop o f  t h e  No . 4 
orebody . 

The ac tual d a t e  o f  d i s covery of the Mowry v e i n  i s  unknown and i t  may have 
occurred some t ime i n  t h e  18th Century by unknown p rospectors who l e f t  beh i nd a 
numbe r  of sha l low p i t s  and t renches . But i t  was " re d i s cove red" by a Mexi c an 
prospector at about t h e  t ime of the Gadsden Purch a s e  and sold f or v i rtua l l y  
noth ing t o  a group o f  inves tors headed b y  Lt . S y l v e s t e r  Mowry about 1 8 5 8 . The 
mine evolved f rom t h e  p r e s ence o f  exposed rich , ( en r i ched ) s i l v e r - l ead ores , the 
dominant me tal produ c t i on through some 50 years o f  i n t e rmi t t e n t  min ing . E l s i ng 
and Heinemann ( 1 9 3 6 )  report a produc t ion value f rom 1 8 5 8  to 1 9 3 0  of about 
$ 1 , 000 , 000 in currency of the t ime - derived f rom 1 0 , 000 , 00 0 #  of Pb at about 
$ 0 . 05 / #  average and f rom about $ 5 00 , 000 worth of Ag . Grange r  ( 1 9 6 0 )  repo r t s  a 
product ion of $ 1 , 5 0 0 , 0 0 0 . Through much of i t s  s igni f i c an t mining l i f e ,  the Mowry 
is s a i d  to have been g e a red to p roduc t ion of about 1 0 0 tpd . 

The mine has a s to r i ed h i s tory , some of wh i c h  i s  described by Granger ( 1 9 6 0 )  
and S chrader ( 1 9 1 5 ) . Impo rtant points o f  t h i s  h i s tory s t em f rom i t s  d i s covery t o  
the imprisonment o f  Lt . Mowry f o r  some 6 months a f t er the u . S .  Gove rnment s e i z ed 
the workings in 1 8 6 2 , f or o s t ens i b l y  s e l l ing Pb t o  the con f ede racy . ( Mowry was 
unsuc c e s s f u l  in regener a t ing interest i n  the mine a f t e r  the C i v i l war and is s a i d  
t o  have d i ed penn i l e s s  i n  London a f ew years l a t e r  ( G ranger ,  1 9 6 0 ) . Raph a e l  
Pumpe l l y , a t  t h e  t ime a chemi s t /me t a l lurg i s t  w i t h  the " Sant a  R i t a  Mining Co . "  
i s  s a i d  to have known and v i s i t ed the property during e a r l y  y e a r s  o f  i t s  
operat ion . 

Withdrawal of t roops f rom F t . Cri t t enden dur i ng the C i v i l  W a r  resul ted i n  
renewed dangers f rom Apaches and mining s t agna t e d  un t i l  the 1 8 7 0 s  during and 
f o l l owing which m i n i ng was carried out intermi t t e n t l y  unt i l  the e a r l y  part of t h e  
Cen tury . Mining o f  Mn o r e s  took p l ac e  f o r  a b r i e f  p e riod of  t ime during the mid 
1 9 50s under DMEA encouragement , and Ventures L t d . is said to have had an i n t e r e s t 
in the prope rty a t  t h a t  t ime . S chrader s t ates t h a t  the prope r t y  cons i s t s  o f  2 0  
patented mining c l a ims . 

Rich s i lver o r e s  were processed both on s i t e  where bul l i on and local coinage 
was produced , and i n  Europe by way of  wagon t rans i t  of  Ag and P b  b a r s  to Yuma . 
Some specimen qua l i t y  mat e ri a l  i s  s a i d  to have been s h i pped t o  London during t h i s  
early period . Lead o r e s  at Mowry , a s  w e l l  a s  f rom other mines i n  t h e  Patagon i a  
and S an t a  R i t a  Moun t a i n s  were sme l t ed locally during t h e  l a t e  decades of  t h e  1 9 t h  
century in Alum Canyon , P a t agon i a , and Duquesne . T h e  ores a t  Mowry during the 
l at e  1 800s are s a i d  t o  have y i e l ded more than $ 1 0 0 / ton a t  prevai l ing p r i ce s , an 
ore-g rade value cut - o f f t h a t  was commonp lace in this region a t  this t ime . 
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The mine comp r i s e s  a group o f  f aul t - cont rol l ed o re shoo t s  o f  veins and 
carbonat e  repl acement ores in a 7 5m wide shear zone ma rking the f au l t  boun d a ry 
between Precamb rian g r an i t i c  rocks ( t o  the s o u t h )  and the P a l e o z o i c -Mes o z o i c  
sect ion t o  t h e  nort h . T h i s  s t ruc ture , the Mowry Faul t ,  i s  known t o  b e  
miner a l i zed along a s t r i ke length o f  s ome 3 50 - 400m , representing only a. sma l l  
f ract ion o f  the compo s i t e  length o f  the f au l t  a s  s hown i n  the a c c ompanying 
sect ion ext racted f rom Smi th ( 1 9 5 6 ) , c ompared with t h e  f au l t  a s  mapped by S imons 
( 1 974 ) . Deve l opment , a l l  o f  whi c h  is o l d , ext ended t o  the 5 00 f t  ( 1 60m) l e v e l . 
Explorat ion o f  the e a r l y  1 9 80s i s  s a i d  t o  have a t t empted t o  d i s c ov e r  
minera l i z a t i on ,  b y  geophys i c s , along t h e  f au l t  t ra c e  t o  the e a s t  a n d  to f u r t h e r  
t race i t  beneath c o v e r  beyond out crop . Resu l t s  o f  t h i s  work have not been 
disclosed to the publ i c . 

Ores mined cons i s t ed ,  in the main , o f  oxidi z e d , a rgen t i f e rous primary l e ad 
si lver minera l i z a t i on . P rincipal mine r a l s  were c e rus s i t e , a n d  angl e s i t e  i n  a 
dark wad o f  various manganese ( p s i l ome l ane and pyrolus i t e )  and i ron (hema t i t e )  
oxides . A s econdary S b  mineral " b i ndheimi t e "  ( Pb2 S b2 06 [O , OH ] ) and a memb e r  o f  
the s t ibicon i t e  group , is present and p o s s i b l y  d e r iv e d  f rom s t i bn i t e  or a Ag
bearing sul f os a l t  such as mi argyr i t e  or ando r i t e s . G a l en a  i s  repo r t ed t o  have 
been sparingly present and , alt hough accoun t s  d i f f e r be tween authors , oxid a t i on 
of the ores was present t o  a depth of be tween 3 0 0  and 400 . P rimary sulph i d e s  a r e  
present in the lowe s t  levels at about 500 f ee t , b u t  Ag g rades a r e  reported t o  
have f al l en . Where g a l ena was assoc i a t ed wi th pyrolus i t e  i t  i s  s a i d  to have been 
rich ( s everal 1000s o f  ounces / t )  in s i lver . 

The south wa l l  o f  the vein i s  P recambrian " g r an i t e " , the n o r t h  wal l  a 
compl ex o f  P a l eozo i c  s t ra t a  with incorporat ion o f  h o r s e s  o f  a p y r oxe�e monzoni t e  
o f  l i ke l y  younger age . Repl acement o f  c arbon a t e  rocks has t aken p l ace i n  v a ri ous 
s t ra t a  a long the v e i n  w i t h  a dominance o f  minera l i z at i on in t h e  E s c abrosa 
l imes t one ( S ee a t tached map . ) .  The long i t udin a l  s e c t i on o f  the v e in by S m i t h  
( 1 9 5 6 )  i s  a t t ached and shows t h e  s t ructure cut t ing a d e ep exposure o f  " po rphyry"  

interpreted in S chrader as "gabbro " . This i s  pos s i b l y  the pyroxen e  monzon i t e  o f  
Cretaceous age mapped by S imons ( 1 9 7 4 ) . 

Age o f  the minera l i za t ion i s  unknown and may onl y  be i n f e r r ed as Laramide 
owing t o  the mani f es ta t ion o f  a ( da t e d )  widespread the rmal even t of such an age 
( S imons , 1 9 7 2 , 1 97 4 )  i n  t h i s  region . Laramide t rachy t i c  volcanic rocks and 
int rusi ons o f  the P a t agon i a  mountains are widespread , the mos t  s igni f icant 
mani f es t a t i on o f  wh i c h  i s  Red Moun tain f l anking the t own o f  P a t agoni a  to t h e  
eas t .  Howeve r ,  owing to increas ing recogn i t ion i n  s o m e  m i n i n g  d i s t ri c t s  i n  
southern A r i z ona o f  a mid-Te r t i a ry t h e rmal overpri� t , t h e  a g e  o f  t h e  event a t  
Mowry remains open . M i neral i za t ion i s  mani f es t l y  re l a t ed t o  t h e  margins o f  a 
s igni f i cant block f au l t  whose age woul d  s e t  an o l d e s t  l imi t but an age wh i c h  i s  
presen t l y  uncon s t rained . I t  could b e  a s  o l d  a s  T r i a s s i c  and r e l a t ed t o  
widespread volcan i c  a c t i v i t y  o f  that age ( ca .  2 0 0 M a ) , o r  a s  young a s  some t i me i n  
the T e r t i a ry . No e v idence l inks minera l i z a t i on w i t h  o r  precludes i t s  development 
synch ronous with f au l t ing . 

Tucson , 2 0 t h  Oct . 1 9 9 2 . 
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Generalized P aleo zoic Co lumn for s outheas tern Ari zona. 
Not included are uni ts of local occurrence such as the 
E l  Paso Limes tone , Portal Formation , and Black Princ e  
Limes tone . 
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