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Arguementiv~ 'D~ta 

lriformation that was over looked whil~ c?mp~li~g th~ , ~conomic 

Geolo.gy Evaluation of the Gazelle and At:ttelope ProEiertles, ,Crown 
King, Arizona by Don C. White -C.'P.'G-. Sept. 29th~ 1988, is otitlined 
as follows: 

PREVIOUS WORK 
The Gazelle shaft is 350 feet deep and also has , 500 feet of 

drifting along strike and precious and base metal commodities stated 

in a 1918 news article to be $5.00 to $8.00 golti and 30% zinc/ton. 
(= .3oz/ton gold) 

FIGURE 2 
Figure 3, the Gazelle Vein Cross Section; looking North is a 

c' 
histograph of the gold and silver values (oz./ton). Note: 11 feet 
o~ the vein is covered by Quanternary Alluvium (Qal) or Humbug Creek. 
+his 11 feet of vein is probab~y what granted and warranted the steam 
powered ,hoist ud", pUp ,.' si tuated 50 feet to the west of the Gazelle 
Shaft. The histograph for gold and silver values trend to increase on 
both sides of th~ 11 foot covered portion at the vein. , This trend of 
increasing values and m~neralization is centralized within the vein 
~nd is typical (probably containing the values of -gold and zinc dis
covered at the 350 foot level in the Gazelle Shaft) and demostrated 
by the histograph Figure 4, Upper Antelope Adit Cross Section; look

ing south. 
The Castle 

and Tiger Vein. 

ECONOMIC GEOLOGY 

Rock Mine and Shaft is not on strike with the Gazelle 
The Castle Rock Group is juxtaposition to the Gazelle. 

The Wildflower' properties examined by Speer, Wade E. (Ed), 1988 

is only inferred information on reserve tonnages and values and dis~ . 
cusses only a small portion of the property. Furthermore, the precious 
metals haven't shown any conside r able decrease in values at depth 
when evaluating the topographic horizon/shaft values of the Wildflower 
qroup and the Gazelle G.;roup wi t h el evations at 7,000 feet and 5,000 feet. 

respectively. 
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ECONOMIC GEOLOGY CONTINUED •••• 

Buchanan's Oatman - type epithermal model . should not be used 
as any correlation to base and precious metal occurrences because 
the mineral deposits have not been drilled to give any indication or values at depth. Moreover, the processes of the localized geo
logical environment are different in that Oatman area is volcanic . 
with radial epithermal veins verses the Crown King plutonic orogeny 
with overlying medisediments and medivolcanics as roof pendents and 
non-echilon SW-NE trending epithermal veins paralleling and concor-
denet with predeposited porphyritic dikes. ~ 

t . 

RANDY KARRY 
APPLIED GEOLOGIST 

. . ~ 
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.. 0 817 \Vest ;\iadison Street 0 Phoenix, /\ ~ilona85007 0 602 / 25·~-b1 H1 

Mr. Russell C. Farry 
6364 East Inglewood street 
Mesa, Arizona 85202 

Date 

ASSAY CERTIFICATE 

oz. PER TON 

March 13, 1989 

PERCENTAGES 
LAB NO. IDENTIFICATION 

GOLD SILVER COPPER . 'A~ L~u1 

4370 No r·1ark 0.004% 0.001% 

': '.~ .. ' 
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September 30, 1988 

Bruce Bouley, Chief Geologist 
CALLAHAN MINING CORP. 
11811 N. Tatum Blvd., Ste. 4055 
Phoenix, AZ 85028 

Dear Bruce, 

Don White 
521 E. Willis St. 
Prescott, AZ 86301 
602-778-3140 

Accompanying is my report on your Gazelle-Antelope submittal from the Karry family. I wish it were more encouraging buy my evaluation doesn't indicate the kinds of grades or tonnages that foster enthusiasm. It was, however, a fun little project in a splendid area made all the more enjoyable by Randy Karry and his cabin. 

My billing is accompanying, as are submittal forms indicating the bills you should receive from Iron King for assay work. 

Thank you for the opportunity to contribute to Callahan's exploration program. I look forward to working with you on the Gold Reef project. 

DW:sk 

Enclosures 

Sincerely, 

Don White 
Geologist, C.P.G. 
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ECONOMIC GEOLOGY EVALUATION 
OF THE GAZELLE AND ANTELOPE 
PROPERTIES, CROWN KING AREA, 

YAVAPAI CO., ARIZONA 

For: 

Bruce A. Bouley 
Chief Geologist 

Callahan Mining Corp. 

By: 

Don C. White C.P.G. 
Sept. 29, 1988 
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SUMMARY 

The Gazelle-Tiger vein is thought to be a Tertiary epigenetic system crossing both Precambrian Spud Mtn. metavo1canics and metasediments and extending in to a Cretaceous granitic batholith. The Tiger Mine, within the granodiorite, produced silver, gold, cORper, lead, and zinc from a quartz vein laced with pyrite, chalcopyrite, sphalerite, galena, and tetrahedrite. The Hammond-Riggs Mine, on strike between the Tiger and Gazelle, has grades of .035 ozlt Au, 5.0 ozlt Ag, 1% Cu, 3% Pb, and 5% Zn over five feet. This is the best data available for guestimating the Gazelle vein's potential grade. Surface assays on the Gazelle support these numbers. 

Orebodies within the Gazelle would likely occur as raking shoots up to 5 feet thick, 400 feet wide, and 1,000 feet long. They would be unlikely to exceed 100,000 tons apiece with a more probably figure being 20,000 tons. Even several of these together would probably total only about 100,000 tons. Such targets are not likely economically viable. 

The Antelope system is probably a Precambrian submarine exhalitive chemical sedimentary pile. It contains about 0.03 ozlt Au and 0.5 ozlt Ag over a twenty five foot thickness. It is associated with abundant magnetite, clusters and disseminations of pyrite and chalcopyrite, and some extra siliceousness. The low grade coupled with inability to track the system along strike discourage further effort on that target. 

In short, the submittal does not warrant further investigation. 

INTRODUCTION 

The Gazelle and Antelope properties were submitted to Callahan Mining Corp. for their evaluation and exploration. The Karry family own both patented and unpatented claims in the area. There are several prospects and workings on the property though none has had any documented production. 

Bruce Bouley, chief geologist for Callahan, requested that I review the da ta ava i 1 ab 1 e, walk out the property, and sample and map a nyth i ng appropri ate. He wished in particular to look for any sign of strike continuity of the Gazelle vein and the Antelope chemical exhalitive lithologies and any signs that either one could contain thicker zones of mineralization. Four days were spent on site doing exactly that. Considerable help was provided by Randy Karry who studied geology at Northern Arizona University and had many records which I was able to borrow and study. He also provided use of his cabin on the property. 

LOCATION AND ACCESS 

The 'property is about three miles southwest of Crown King in the central Bradshaw Mtns. of Yavapai County, Arizona. It is within a mile west of the OroBelle Mine and a mile south of the Tiger Mine. It is reached by unimproved dirt roads with numerous fords. Washouts and landslides on the steep grades render the road passable only by four-wheel drive much of the year. Heavy snows accumulate at the 5,000 to 6,000 foot elevations that prevail. Exploration drilling would likely require a track-mounted rig and much dozer work for drill roads. 
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Figures 5 and 6: 
foundation. 

Tiger Mine headframe and ore bin/mill 
Note granitic country rock. 
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Figure 7: Roads to the Gazelle Mine area are steep, 
"narrow, and subject to blockage as by this 
rain-induced rockfall on the author's first 
visit August 29, 1988. Lower Antelope adit on 
far hill, above Jeep. 
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Figure 8: View E, up Humbug Creek to the OraBelle 
mine area near thepegmatitic batholith on the 
skyline, with zig-zag dozer cuts of the 
Antelope area closer right. 

Figure 9: View S, looking down Humbug Creek along 
Gazelle Vein (in creek, lower right) to Karry's 
cabin with dozer cuts to Antelope adits (lower 
adit, lower left; upper adit, left center) , 
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Figure 10 and 11: Gabbro dike showing conformable contact with Precambrian wall rock and close-up of fresh gabbro surface showing calcic plagioclase phenocrysts in a finer grained pyroxene-hornblende-biotite 
groundmass. Samples of the gabbro and wall rock all assayed 0.001 ozlt Au or less, indicating the dikes are not critical to the mineralization. 
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Figure 12: View N from the Antelope adit to the 
south slope of Wasson Peak revealing the steep westerly dip of the Precambrian bedded rocks, 
the more priminent exposures of two Cretaceous (?) 
gabbro dikes, and the trace of the Gazelle vein 
(swale in upper left). 

Figure 13: Outcrop of Gazelle vein just above field of view in Figure 12. Note bold outcrop of nearly barren quartz over dog1s head versus the poorly exposed iron- st ai ed, gossanous, more precious-metal rich zone where t e rock hammer lies. Quartz assays 
0.006 ozit Au, O. Dz/t Ag, Gossan (G-21) assays 0.04 ozit Au, 3.7 oz /t Ag . 



] 

] 

] 

] 

~] 

] 

1 
1 
) 

J 
! 
J 

] 

] 

Figures 14 and 15: Gazelle Vein. Vein outcrops on both Wand E sides of Humbug Creek and presumably underlies the creek (as seen in flood, above) for a total thickness of about 40 feet. A new 
exposure (site of sample G-l) blasted by the 
Karry family reveals fresh sphalerite, galena, 
pyrite, and chalcopyrite in white quartz. Samples there average 0.08 ozlt Au, 1.4 oz/t Ag, and visually estimated 5% Zn, 1% Pb, 0.5% Cu. 
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Figure 16: Upper adit of 
the Antelope claim 
exhibiting copper oxide 
stain coincident with 
iron oxides and abundant 
magnetite. A sample 
sel ected to maximize , 
mag., py., cpy. assayed 
0.07 ozlt Au, 2.3 ozlt Ag. 
Three 5-foot channels 
and a 10-foot channel 
yield 25 feet overall 
at 0.03 ozlt Au, 0.5 ozlt 
Ag, with limit corresponding 
to the field of this 
photo. 

Figure 17: Typical example of quartz lenses demonstrating 
extreme deformation (boudinage, multiple direction 
folding) within an otherwise apparently undisturbed 
bedding sequence. Orebody geometries would more 
likely mimic the quartz lenses. 
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HISTORY 

The Crown King mining camp is famous for its small, sometimes high grade precious metal mines. Nearly all are steeply dipping, siliceous, sulfidic, base-metal-related vein systems. They produced from the 1880's to 1943. Some have seen renewed exploration and small production though generally only from dumps and tailings. The lodes are plagued with problems ,of thinness, lack of continuity, and erratic grades. 

The abundant patented mining claims in the district are gradually being developed for real estate to meet the demand for summer residences. Crown King is increasingly such a summer community. In fact, the Karry's are apparently considering the real estate option if mineral ventures can't be consummated soon. 

PREVIOUS WORK 

The Gazelle shaft was sunk to a reported depth of 200 feet. It is in the hanging wall and probably hits the 70° west dipping vein at about that depth. Quartz with sulfides on the dumps is evidence of drifting or crosscutting of the vein. The shaft is now caved within forty feet of surface in alluvium. Other workings along strike of the Gazelle include abundant prospect pits and an old caved adit at the right angle bend in Humbug Creek on the vein. 
To the north is the Hammond-Riggs (Tunnel) Mine and then the Tiger Mine. To the south is the Castle Rock Mine. All three of these mines had shafts, adits, and drifts on the vein. Only the Tiger, however, had any significant production. More on that in the discussion of economic geology. 
The Antelope property (unpatented) east of the Gazelle, has two adits with short, open drifts. The age of those efforts is not known though the timber at the upper adit looks to be post-WWII. That matches the ~learly less than 20-year old dozer cuts zig-zagging the hillside to and above the adits. 
The Karrys have submitted the properties to several other exploration groups recently. Superficial geochemical sampling has been done by Homestake (Richard Kern), and Phelps Dodge (Jon DuHamel) from whom we have assays only. Inspiration, through their gold subsidiary (WestGold) had Ed Speer look at the Wildflower group of claims northwest of Crown King. His report is included in the appendix to this report. 

No evidence could be found of any exploration drilling ever having been attempted. 

REGIONAL GEOLOGY 

The Gazelle-Antelope area lies within a several mile long wedge of Yavapai Schist between likely Cretaceous age granitic batholiths (figure 1). The schists are probably part of the Big Bug Group and, more specifically, th e Spud Mtn. Volcanics which I believe may be as much metasediments as metavolcanics in this area. 

The schists are NNE striking and steeply dipping, generally 60°-80° to the west. They are cut by grossly conformable fissure veins of quartz, often 
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sulfidic and precious-metal containing. The veins seem to be related to the latest stage Cretaceous or more likely Tertiary epigenetic activity as they cross schists and granites alike, as exemplified by the Gazelle-Tiger vein. 

METAMORPHISM AND DEFORMATION 

The entire Precambrian metavolcanic/metasedimentary sequence has suffered at least lower amphibolite grade metamorphism. Much of the sequence displays a nearly gneissic black and white banded quartz-hornblende-feldspar-epidote mineralogy. Accessories are calcite, magnetite, sulfides, and some fibrous silicate minerals. Where these accessories are most abundant the chemistry and stratigraphy are suggestive of a submarine chemical exhalitive environment. This is the case at the Antelope adits. 

While the overall bedding and foliation are N5°-25E, 60 o -80o W, interbedded quartz lenses of Precambrian age are deformed in bizarre fashions such as that in figure 17. Polyphase deformation is quite apparent in the more competent or competency-contrasting units. Any Precambrian age orebodies would likely have similarly distorted geometries. 

The Tertiary veins however, are fairly planar. The Gazelle-Tiger system seems to hold its stratigraphic position remarkably well. This applies even where the vein crosses the contact from schists to granitic plutons. Maps of the underground workings at the Hammond-Riggs Mine, straddling that contact, indicate an absence of influence of country rock on vein attitude. 
There are no recognized major fault offsts to any of the units examined. High angle structures are curiously absent for an area of such plutonic activity. Some nearly flat faults are evident in the dozer cuts of the Antelope area but offsets are generally less than one foot. 

ECONOMIC GEOLOGY 

The Gazelle vein seems both structurally and mineralogically tied to the Tiger vein with the Hammond-Riggs Mine between them. Thus assay data available from the Hammond-Riggs may be used as a fair indicator of what may be expected on the Gazelle. Mineralization there, like the Tiger, was mainly pyrite, chalcopyrite, sphalerite, galena, and tetrahedrite as disseminated grains within quartz. The quartz was white, locally drusy and chalcedonic, and up to several feet thick. The Tiger was up to twenty feet thick but that zone with paying grades was rarely over five feet thick. Three separate sampling studies of the Hammond I Riggs, each comprehensive, yield very similar figures to that of the Tiger. Table I summarizes that data, concluding that about five feet at .035 oz/t Au, 5.0 oz/t Ag, 1% Cu, 3% Pb, and 5% Zn ;s what occurs there and could be expected for certain other sectors of the Gazelle vein. That is about .12 oz/t Au equivalent with 8% combined base metals and would have gross contained metal value of about $140./ton at today's prices. 

The newly blasted exposure within the Gazelle vein, sampled at G-l (figures 14 and 15) displays very nearly the same assemblage though higher in gold and lower in silver. Were the Hammond-Riggs producing today it would be considered a zinc-silver-copper-lead-gold mine, in order of economic significance. The Gazelle might be a zinc-gold-copper- lead-silver mine, for comparison, if sample G-l is any indication. 
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The presUmptlOn is that these grades could persist to substantial depths 
since they seem to be primary sulfide-hosted, and unoxidized ores. A note of 
caution is in order, however. My own sampling indicates that iron oxides in 
this environment are very effective scavengers of gold and silver. Samples G-2 
and G-15 (figure 13) are graphic examples of this. Very high (.23 to .61 ozlt 
respectively) gold grades occur in these gossan samples along with multi-ounce 
silver. Underlying, less oxidized rock assays only a few percent of its corres
ponding gossan. Such gossans are only superficial with unoxidized sulfides at 
shallow depth in the tight quartz. Lindgren (1926, attached in appendix) noted 
that the Tiger vein yielded very much higher grades from oxidized ore ("much of 
it containing $100 to the tonI!) while grades at depth were a small fraction of 
that. 

In addition to oxidation enrichment near surface, Buchanan's Oatman-type 
epithermal model would suggest a likely increase in base metals at the expense 
of precious metals with depth in these systems. For these reasons conjecture on 
down-dip grades and dimension is risky. 

The Crown King Mine is another similar deposit, at least structurally and 
in age, to the Gazelle-Tiger system. Documentation of ore shoot dimensions there 
allow guestimates for the Gazelle-Tiger. Crown King Mine ore shoots, mainly in 
the oxidized zone, were 200 to 400 feet wide, 500 to 1,000 feet long (plunge 
dimensions) and if we use 5 feet thick as the likely Gazelle thickness, then 
35,000 to 140,000 ton ore shoots could be" conjectured. That is on the optimistic 
side based upon analogy to the largest producer in the district. 

WestGold's analysis of the Wildflower property (Speer, 1988, attached as 
appendix) northwest of Crown King may be closer to the mark in terms of probabilities. 
He envisions no more than 20,000 ton bodies at maximum five-foot thickness. 

The Antelope system, interpreted to be Precambrian and syngenetic, is much 
lower grade than the Gazelle. Antelope precious metal values for 25-foot thickness 
are 0.03 ozlt Au, 0.5 ozlt Ag and no significant or recoverable base metals. 
Such grades are far from economic in this setting. Were they open pitable it 
may be worth consideration but with steep dip and steep topography that is hopeless. 

Furthermore, the Antelope system, unlike the Gazelle, is not traceable 
along strike. The magnetite dies out promptly to Nand 5 along strike. 50 too 
does the copper oxide stain, iron oxide abundance, and the siliceousness and 
carbonates. In brief, the Antelope adit area seems to be unique. It appears to 
have little exploration potential along strike and grades at the surface give 
inadequate encouragement to go subsurface by drilling. 

INTERPRETED POTENTIAL 

The Tertiary vein target of the Gazelle vein is limited mainly by 
mineralized thickness of five feet. Given the likelihood of raking ore shoots, 
only a few tens of thousands of tons per ore shoot are likely and no more than 
five ore shoots within the Gazelle strike length. An inferred total reserve 
would be 100,000 tons at .04 ozlt Au, 5.0 ozlt Ag, 1% Cu, 3% Pb, 5% Zn with 
considerable pyrite. Such ore would not be amenable to cyanidation. A mill 
would be required or direct shipping . 

Such grades and tonnages preclude shaft sinking. If underground mining 
were viable at all it would be by horizontal haulage. Adit elevation at Humbug 



Creek would limit exploration of the Gazelle to that sector of the vein from the 
old adit at the bend in Humbug Creek (N of Karry·s cabin, site of old caved adit) 
northweard to the limits of the property or property that could be acquired. 
With acquisitions that could allow extension beneath the old Hammond-Riggs and 
Tiger workings. Mineable orebody height would be limited by elevation difference 
between surface and adit levels, only a few hundred feet. 

The Precambrian target of the Antelope exhalite has very low grade gold 
and silver (.03 and 0.5 ozlt, respectively) and virtually no base metals. The 
lack of strike extension on the Antelope is frustrating. The limited surface 
exposures and low metal grades coupled with the absence of strike extent and 
steep dip within steep topography discourage drilling. Any drill target there 
would be blind and deep. 

I can not recommend either the Gazelle or Antelope as likely attractive 
exploration plays. They are too small, too low grade, and not very favorably 
1 oca ted. 

If, however, the Gazelle vein grades and tonnages postulated are attractive 
enough for your consideration, I would be happy to compile longitudinal sections 
of the Combined Tiger, Hammond-Riggs, and Gazelle data and formulate a drilling 
plan to test the most likely targets. 

DW:sk 

Don C. White, C.P.G. 
September 29, 1988 
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Sample # 

G-l thru G-4 

G-1 

G-2 

G-3 

G-4 

G-5 thru G-11 

G-5 

G-6 

G-7 

G-8 

G-9 

G-10 

G-11 

TABLE II 

Gazelle and Antelope Properties 
Sample descriptions and assays 

(Also see sample location map, figure 2) 

Description 
Fire assay ± AA 

Au (oz/t) Ag (oz/t) 

Gazelle vein about 500 ft. N. of Karry 
cabin, E. Bank of Humbug Creek, newly blasted 
outcrop. See figures 14 and 15 (photos). 

Vein N100E 70oW. Selected for abundant .084 
sphalerite, pyrite, chalcopyrite, galena in 
white and translucent gray quartz. Some 
beige bands of crosscutting barren quartz. 
Brecciation and silica healing very apparent. 

Same site as G-1; selected for total oxidation; .611 
gossanous, light weight, porous, heavily iron 
stained. 

1-foot of wall rock E of Gazelle vein at site .001 
of G-1, 2. Exhibits some brecciation (vein 
emplacement related or later - ?) and gouge, 
argillic and silicicalt'n. 

8-foot continuous chip sample at G-1,2 site .050 
with every effort to be representative of the 
whole. 

Sequence along the N side of the OroBelle
Gazelle road on the S. face of Wasson Peak, 
straddling the gabbro sills to test for dike
related mineralization or metal enrichment. 
W sill is 20' thick. Main sill about 75' thick. 
Sill separated by 110'. Wall rocks exhibit 
some hornfelsing and silification. See photos, 
figures 10, 11, 12. 

15 ft of HW rock W of W. sill .001 

20 ft body of W. sill .001 

15 ft of F.W. :' rock E of W sill < .001 

10 ft of HW rock W of main sill 

10 ft of main sill against HW 

10 ft of main sill against FW 

10 ft F.W. rock E of main sill 

< .001 

< .001 

< .001 

< .001 

1.44 

1.97 

< .10 

.67 

< .10 

< .10 

< .10 

< .10 

< .10 

< .10 

< .10 
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Sample # 

G-12 thru G-18 

G-12 

G-13 

G-14 

G-15 

G-16 

G-17 

G-18 

G-19 thru G-21 

G-19 

G-20 

G-21 

Description 
Fire assay ± AA 

Au (oz/t) Ag (oz/t) 

All Antelope upper arlit area and highest 
dozer cut above upper adit. 

Selected for maximum magnetite, pyrite, and 
chalcopyrite in first 25 ft E of (F.W. to) 
upper adit. See photo, figure 16. 

.072 2.29 

Selected for maximum silica (several quartz 
varieties) same area as G-12. 

< .001 <.10 

Selected to maximize black and white < .001 
amphibole/hornblende-rich rock plus 
epidote, calcite, some py, cpy. 

Selected for most gossanous, light weight, .234 
iron stained debris/float from above 
upper Antelope adit. 

Upper-most dozer cut, about 40 feet above .008 
upper Antelope adit, on strike with adit. 
2-ft saccharoidal quartz o.c. with fine, 
anastomosing black magnetite bands thruout 
(some straight, both conformable and cross-
cutting, others swirly and nebulous). 

5 ft. grab of very carbonate (calcite) rich .006 
exhalite (?) about 20 ft W of G-16 . 

5 ft thick sample from even thicker (about .007 
20 ft - ?) reddish, slightly magnetic 
siliceous exhalite W of and adjacent to 
G-17. 

Gazelle vein samples taken between the two 
sectors of the Crown King Rd. N on S slope 
Wassan Peak. 

10 ft. cont. rock chips from o.c. of vein .009 
about 400 ft. below "upper cattle guard. II 

W contact exposed, E contact concealed. Vein 
attitude N5°E, 60oW. Mostly wt. qtz., some 
cockscombed, some chalcedonic qtz lining 
youngest frax. Jarosite stained. Site of 
Homestake's Al tag #2052 (.003/.28). 

About 600 ft below upper cattle guard. 10 ft .006 
cont. rock chips from HW (W) portion of vein, 
here N20oE, 60oW. More chocolate brown, 
accretionary chalcedony than G-19. Sample 
excludes gossan of G-21 following. Site of 
Homestake1s Al tag #2053 (.001/1.08). 

2-ft channel of soft brown, gossan (earthy, .040 
porous) from E end of G-20 to limit of digging 
ability (probably extends f r the r beneath slope 
debris). Presumably a weat ,ered :) ul f idi c core 
or lense within the more ~i iC20US vei n. 

< .10 

3.66 

.17 

.10 

< .10 

.44 

.31 

3.69 
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Samp1e # 

G-22 thru G-24 

G-22 

G-23 

G-24 

G-25, 26 

G-25 

G-26 

G-27 thru G-40 

G-27 

G-28 

G-29 

G-30 

G-31 

G-32 

Fire Assay ± AA 
Description Au (oz/t) Ag (oz/t) 

Sequence of 3 continuous rock chip samples 
from E (FW) contact to mid-vein (limit of 
outcrop) on E side Humbug Creek about 
800 feet N of Karry1s cabin. (See histogram, 
figure 3). 

5 ft E-most edge of vein, including 2 ft .003 
gossanouslearthy zone against country rock 
and 3 ft siliceous and chalcedonic zone with 
dogtooth-calcite lined vugs. 

6 ft continuous rock chips mid-vein, W of .005 
G-22 with 3 ft gap not sampled for lack of 
outcrop. Bold quartz with much iron stain. 

5 ft. sample of vein qtz with up to 5% .012 
fresh pyrite (trace cpy). Wend is limit 
of outcrop in creek. 

W. bank of Humbug Cr., opposite G-1 to 4 
samples, still within Gazelle Vein. (See 
histogram, figure 3) 

5 ft. cont. rock chips from W (HW) contact. .004 
Bull quartz with vugs, cockscombs, disseminated 
py, F eOx s ta in. 

4 ft chips from G-25 to limit of outcrop in .023 
creek. Same qtz lithology as G-25. 

Upper Antelope adit area. Sequence of samples 
from dozer x-cut. Sample G-27 corresponds to 
the 5 ft width of the adit portal, G-28 thru 
35 are sequentially to the E and G-36 thru 40 
are sequentially to the W, as plotted in figure 3. 

5 ft corresponding to adit width. Taken over .025 
the portal, rib-to-rib. Qtz-hbld-epid-mag. 
Silicified, oxidized. Knots and clusters of 
fresh pyrite and fibrous silicates (actinolite, 
tremolite, anthophyllite). Abundant FeOx, CuOx. 

5 ft. Similar lithology to G-27 though more .044 
black, sooty magnetite, white calcite, fresh 
py and cpy. 

5 ft : same lithology. .020 

10 ft. Same as G-27-29. W extreme is .046 
3 inches semi-massive pyrite in silica. 

Same as G-27-30. 

20 ft. Prominentl y less FeOx than to W. 
Mag. and py stil l occ ur as clusters and 
disseminated grai ns with some CuOx. 

.016 

.004 

< .10 

.28 

.29 

< .10 

.26 

.78 

.69 

.53 

.49 

.37 

.17 
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Sample # 

G-33 

G-34 

G-35 

G-36 

G-37 thru G-40 

G-41 

G-42 

Description 

20 ft, same as G-32 

20 ft, grading more micaceous and thus more 
schistose, also less magnetic. 

20 ft, same trend as G-34 . Beyond is another 
200 ft of dozer cut grading more rich in hbld 
and epid. More black and white, gneissic 
bandjng, more barren . 

First 10 ft W of adit. Considerable py, 
FeOx, CuOx . 

20 ft each; all qtz-hbld-epid-mag ± trace py, 
cpy, some FeOx, trace CuOx, Magnetite 
sometimes occurs as anastomosing siliceous 
veinlets. 
Another 400 ft of the same to the W 
until the gabbro dike . 

High-graded sulfidic and quartz-rich grab 
from the Gazelle shaft collar area dump. 
Shaft reportedly to 200 ft but now caved 
to within 40 ft of surface, all in 
alluvial boulders and cobbles. Dump 
exhibits abundant qtz with py, cpy, sph. 
and gal. 

Castle Rock mine adit dump. Adit heads W 
into hillside W of Humbug Creek, E af road, 
probably intersects shaft with collar just 
S of road. Some brecciated qtz, with 
abundant cockscombs. Seams of py, trace 
sph, gal. 

Fi re Assay ± AA 
Au (az/t) Ag (oz/t) 

.005 

.002 

.26 

< .10 

.001 < .10 

.001 <.10 

All .002-.007 <10-.15 

.024 .50 

.058 3.03 
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R. Kern for Homestake 
J. DuHamel for Phelps Dodge 
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J )age 1 

lAB JOB #: 

Client name: 

filling address: 

j")hOne number: 

~ 
Client ID 

IRON KING ASSAY INC. 

MSC02984 

Callahan Mining Corp. 

1181 N. Tatum Blvd.,#4055 
Phoenix, AZ 85028 

953-5965/778-3140 

ATTN: B. Boulay 

No. Samples: 
Date Received: 
Submitted by: 

INVOICE ATTACHED 

ANALYTICAL REPORT 

FA/AA Fire Assay 
Lab ID Au Ag 

f SC02984 oz/ton oz/ton , 

- ---------~--------------------------------------

f l 2984- 1 * 0.084 1.44 
1 
4-2 2984- 2 * 0.611 1.97 

~- 3 2984- 3 0.001 <.10 
, i 

G-4 2984- 4 * 0.050 ' 0."67 

~~-5 2984- 5 0.001 <.10 

m-
6 2984- 6 0.001 <.10 

! 

u-7 2984- '7 <.001 <.10 

\-8 
I 2984- 8 <.001 <.10 

G-9 2984- 9 <.001 <.10 

, -10 2984- 10 <.001 <.10 

,-lJ. . ' .. ' . "2984- 11 <.001 <.10 

G- 12 2984- 12 * 0.072 2.29 

1-13 2984- 13 <.001 <.10 

;-14 2984- 14 <.001 <.10 

1 

1 ,(0 H' h 19 results obtained by straight Fire Assay per B.Crook. 

P.O. Box 56 • Humboldt, Arizona 86329 • Phone (602) 632-7410 

26-Sep-88 

14 
08-29-88 
D. White 

~ 
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]¥~AB JOB #: 

Client name: 

~~3illing address: 

{ Phone number: 

Client ID 
. '1SC03034. 

I Batch #2 

G-15 

f -16 

."G-17 

~-18 

G-19 
:1 

. G-20 
:~ . 

G-21 

, G-22 

G-23 

t~24 
G-25 

l -26 
1-27 

G-28 

3G- 29 

G-30 

J 

IRON KING ASSAY INC. 

MSC03034 

Callahan Mining Corp. 

11811 N. Tatum Blvd. ' 
Suite #4055 
Phoenix, Az 85028 
953-5965/778-3140 

ATTN: Bruce Boulay 

No. Samples: 
Date Received: 
Submitted by: 

INVOICE ATTACHED 

ANALYTICAL REPORT 

Lab ID 

3034-

3034-

3034-

3034-

3034-

3034-

1 

2 

3 

4 

5 

6 

3034- 7 

3034- 8 

3034- 9 

3034- 10 

3034- 11 

3034- 12 

3034- 13 

3034- 14 

3034- 15 

3034- 16 

FA/AAik 
Au 

oz/ton 

0.234 

0.008 

0.006 

0.007 

0.009 

0.006 

0.040 

0.003 

0.005 

0.012 

0.004 

0.023 

0.025 

0.044 

0.020 

0.046 

Fire Assay 
Ag 

oz/ton 

3.66 

0.17 

0.10 

<.10 

0.44 

0.31 

3.69 

<.10 

0.28 

0.29 

<.10 

0.26 

0.78 

0.69 

0.53 

0.49 

P.O. Box 56 • Humboldt, Arizona 86329 • Phone (602) 632-7410 

26-Sep-88 

28 
09-08-88 
D. White 



J Page 2 IRON KING ASSAY INC 

r
- FA/AA Fire Assay 

Client ID Lab ID Au Ag 
MSC03034 oz/ton oz/ton 

J~~:~---------------::::~--~~------:~:~:-----:~:~-
1':;-32 

G-33 

[ ;-34 

j G-35 

G-36 

( :;-37 

G-38 

( :;-39 

r-4O 

G-41 

r ;-42 
.J 

I 
~ i 

] 

] 

] 

* 

It 

High results 

3034- 18 0.004 o. 1 7 

3034- 19 0.005 0.26 

3034- 20 0.002 <.10 

3034- 21 0.001 <.10 

3034- 22 0.001 <.10 

3034- 23 0.005 0.15 

3034- 24 0.002 <.10 

3034- 25 0.006 <.10 

3034- 26 0.007 0.14 

3034- 27 0.024 0.50 

3034- 28 0.058 3.03 

obtained by s t r a i g h t ·F ire Assay per 

26-Sep-88 

B.Crook. 
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Page 1 

J_ 
LAB JOB #: 

] :lient name: 

filling address: 

f hone number: 

Client ID 
HSC02736 

IRON KING ASSAY INC. 

MSC02736 

Callahan Mining Corp. No. Samples: 
Date Received: 
Submitted by: 

07-Jul- :-

5 
06- 2.B.~ .. 88 

C~ \valk~· ·p~. 
1181 N. Tatum Blvd. 
Suite # 4055 
Phoenix, AZ 85028 
(602) 953-5965 INVOICE ATTACHED 

ANALYTICAL REPORT 

Fire Assay AA 
Lab ID AuAg eu 

oz/to~ oz/ton wt% 
Pb 
wt% 

Zn 
wt% 

. ----------------~-~-----------~--------------------------------------------; , \ 

U. o. # 1- 7i9~,v't-"" -"""rtJuhuI2 7 36~ 

" 
.: ( 

.r ':f " 

Ie 
.,,-.,.c 

t 
f :', 
~~ 

I. 
1 

1 

2 

3 

4 

5 

0.022 

0.061 

. 0.012 

0.013 

0.042 

0.33 

0.51 

0.16 

0.15 

0.63 

0.02 

0.18 

0.80 

0.50 

0.60 

0.11 

0.13 

<.01 

'<.01 

<.01 

J P.o. Box 56 • Humboldt, Arizona 86329 • Phone (602) 632- 74 i 0 

0.25 

5.00 

0.03 

0.01 

0.01 



J Submitted by: 

j 

j 
' l .. .. ~ . ... . , ' 

m' ': ~'~ ' : : ',:" , 
~ 

Report on: 39 Samples, pulp 

! :;amPle Gold Mark oz/ton 

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

REPO RT OF AN AL YS1S 

Si1 ver 
oz/ to n 

Date: ,October 14, 1987 

, Laboratory number: 32025 

Anal y ti cal Method: AA 
Fire AT 

Your Order Number: 7709-1 

Copper 
ppm 

Lead 
ppm 

Zinc 
ppm 

" --------------------------------------------------------------------------------
~o 52AP 
2053 

if 
:i;' ~O54 

2055 

1 
1 
1 

. .. ,A-• .- _ .. _ _ __..__. __ 

0.003 
0.001 
0.051 .. 
0.006 
0.102 
0.001 

-0.001 
0.006 
0.001 

-0.001 
-0.001 
-0.001 
-0.001 
-0.001 
-0.001 

0.125 
-0.001 

0.009 
-0.001 

0.28 
1 .08 
0.61 
0.52 
1 .04' 
0.11 
0.65 
0.75 
0.19 i ! 

2.23 I 

,0.25} 

~:~~ ~~ 2-~ .' . 

~:~~} W~ ",' 
0.16 - ' H ~.cO,.ot '" -r~~ 

~:~:~ r\~~CS;t·~) 
0.09 uj,M:·/"~k~ - W~ 
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SK) NE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 

. (602) 622-4836 

P HE L P S D (] D G E . C [) I~ P () R PI TID N 
W E~ S t e 7' n E x p lor Cr t :i. 0 n () f 'F :i. C ~:~ 
p ,(), Do x ~:; 0·42'7 
Tue ~50n i P,Z '85')'03"-1427 

~) n (;) :I. ~I sis o·f ~~ P lJ 1 P S d j'1 P ]. (.;) s 

.. F1I<1:: 
~'I.J 

JDB NO, TEP '714 
DeceMber 22) 1987 

1 5188-1 ~3"1 B9 

LOCATION: 

COLUMBIA QUAD. 246 
R. C. KARRY SUBMITTAL 
ARIZONA 

J. E. DuHAMEL 

ASS;;Y 
{~S Sb 

p ~\GE 1 DF "1 

SPL DATE: 11-4-87 

Cu ! I TEi"! Si~·ti'1P LE NO. 
f~,g 

(oz/t) (oz/t) (ppM) (PPf"l) (p P ,,"\) 

SAMPLE NUMBER _.' --------------------------------------------------------------------
1 KARRY I 1 15188 28 . 85. 3900. 

2 2 "15189 42. 150, 5250. 

Pb 
(ppM) 

W 
(PPM) 

Zn 

i.c. ! ··".~>:~:?.~-:~·0·.=.:--- ._-_____ ...;. _______ . ___________________________ . __ . _____ -____________ .. _ --

a 

~ 
f 
~ 

] 

1 
J 

2 

Charles E. Thompson 
. A,ri~on1! ~_.~::: ~MAd ;a.~8ver ~! o. ~27 

151BB 
15189 

1 2~5 0 , 
1300. 65. 

William L, Le n mueC:, 
.A. ri.J:::::- '! . 

''::> \L-, 

<2. 
8300(1 . 

107000. 

James A. Martin 
\ r iwn a R~i!lt~ A. ~~yt!r No . , ,1 ;"-:;: 
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11::10';1 
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;.·Th~ ·Qr'o Bolle' veins nre developed , 07 eight ' tunnels, ofi":'h j,e!). the longef.t 

J'" 
" 

extends' l~OOO ,'feet. The Gray Eaglo vein ,io opened by a..Ehaft 'bGO feo~ dce-p. It is ' snid to be ' from 2 to 15 feet wide and the ore ' in reported to have uS3ayed $20 in gold and 2 ounceo of silver to the ton ~~d_l percent coup~r. 

J 
J. 

The countr; rock is in large pnrt sedimentary ochist. In ~e7ernl places , the Bchi~t ~is intruded by finc-gr9-ined gronite dikes. ' ~ .. 9 Ore :E e1111 vHin i13 said to be :small PJ1d ~ns worked .tla.inly "oy ·lesseeG ' thro,ugb. tho sE'verru. tunnels. l!othing l:4r-s Qeen 'shipped fr~r.l, thi~ :.9rop~rty 's inqe l;?lb t but f : .. .re men are nt ' present eIlG8gc4 in dr,i":1ng undcrgr:nmd ''1ork~ngs to i:1t&r~cct r,.n ,expected extension of an are S."10Clt indicntcd 'Jy n study of t4e mrl,:?s. 

J 

l..~ll e Min e ~JJl_t.ll~ .. 'l:lt~_ D i ~.t:.~ 

Tir,or24/ 
The Tiger mine is 2 miles tCuth-sC',lthi1ent of ero"::n }:i:r..!;. Tn (3 -property c c l'!lprises 9 patented a..11d. 10 unpntGnted c1aiT!lG p.nd is mc".ticnecl in t:le e[I.1'l:; Mint renorts and in Rc'lymondls rept:'rts. Tho total product ior. , !1loBtl;.-" in £i1ver, is est imated at $750,000. ,IZl 1918 the tailings were re';;or::C~d Rnd yieL1E!c. E'~L01~t $53,293. The hends arG said to havoClosayed 13 OunC9S of sil'lElr to tr.e tC!l, 11 and the concentrates obtainGd averaged $150 a ton. The last m: rk d·)!'..o in tho !I mine W:1.S in 1910 and 1911. During this P6ricd 440 tens nero shi-oue1, yield0(1 $lW,700 not •. About 13,000 tens \icre milled and a-J'f:raged. O.C7 Cl:.nce cf gold .:tU{! 

! 22 ounces of Gil '\'"er tC' tne ton. 
The count l"J l'ock io f,Tnnod.ior it c. The princ ir.a1 yein is 13. COnr.)O site ql1art z 1040 2') feet wide. T!lo ore r -;vhich i1as several feet in wi(.Uh, is mainly q1..:u7t'z ] \11 th finely dis scetnatod pyri to. The mi!1e is deYelo,ped bY' a 'r/~rt ical shaft 750 feet dee'9. Drift s ext'cnd al.Jng the vein ~everal 'hundred feet (In each side cf the shaft. 

BIGJU~ DISTnICT2~/ 
The Bigbug di~trict J onG of the oJ c.ent in the re[;i0n, l in~~ Or'. t.he !1orthf?a~t slopes of the Bradnhp.::: ~.{ountnins, extending from Digbug l.ies:i dO'.':l!. to tho foothills of the Agua Fria vaLley. T:'10 altitude rnngec fro::} 14-,500 ~o 7,00() :ef:t. The predomi~ting form:lticn i3 Yavapni schist -::ith numerous intcrbcd(led ~ quart zite lenses. There p.r0 also many dikes of r:h~rolito !'orphyry lvit!l. which I certain of the deposits arpaar to be Genoticnl1y ccr.u"".ected. ' 

The ore deposits belon~ to fi"e classes: (1) ~rritic ~o!J!ler deposits in ilschists are re'9resentcd by the Blue DE\ll, Hackberry. But tornut J J()€'~~n, a.TJ.d ether ! mines. (2) ' Pre-Cambrinn quartz veins nre, represented by the :lId Ue::.C\. mine nea.r Poland and :probably by several veins nenr McCabe. (3) A gold-sil~.;er rO!,laceJnent deposit, the Iron Kir.g, near Eumbol<it is of an u.r.u51.lul t:y-:?o. (1;.) Yoins of JLater date, pr:lbably connected with the rh:rolite dL'..tes, ure oe3t expcsf..d in the vicinity of Poland nn~ Providence. The ,rich silver deposits r.i~~ b[~lte and ' f,B alc1te gangue about 2 eiles went cf the li~boldt :ID;lter u1g~ bclcr~ to this ~ouP. (5) Placers have been worked in Geveral gll.1.cnes ,near 1:cCabe. 

: . ( 

! :. ~ • 

Tnb1e g Shows the amount and value of the ~eta.1. p~oductlon of the 3igbug iGtrict from 1901 to 1933. Table 9 snows the prod~ction of the district by mL,es. ~ Lindgren, work cited, p. 172. ~ Lindgre!l~ work cited, pp. 126-127. 1339 ' 
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TIGER DISTRICT221 

The Tiger district adjoLTls the Pine Gr'Jve district on tho scuth. The nortl: ... ern part io occupied by the grnnodiori~e cf the Croml Kieg district t and at the south end tr.i~ rock borders with intrusive contact against Bradsha~ ~~anite and an intercalated belt of Yavapai achist. 

The veins form in general the scutherly o;.:tor.sion ct th~ Crown King fisst:-::-IJ deposi ta. Tho most wosterly is the StD.ncIa.rd g:-onp. l~e:(t e(ts~ is tho Tiger vein, which may be the extension cf tho Crorm K~ng tlyuteo. ' EU3t I)f tr.is io the Oro Belle system. The doposits yield predcminnLtly silver ores. Table 7 SbO''16 tho production of tho Tigor district cy minos. ~ 

Oro Belle and Gra,;:r Er..gle 

The Oro 3e11e and Gray EaGlo is 4J milos 'oJ" road sct:ti:. 0;" Crov,n Xing 0n tno so~thern slope of W~ss"n Peo}:. 

T1J3LE 7. - Producticn cf Ti{;er District by t.!incs.!.! 

------------, 
C OP2le-;-:-} 
pounds I ---_ .. - .-..... 

Load, 
l!cundo-

T '-G.;I-d· ;-- Silver, 
valuo value 

-----

•••••••• :,0 00':) 
Tiger •••••••••••••••• ~~2~O~OLO~O~C~~ ___ ~~~~~~~~~~~_~~~~~~~~~~~ Oro Belle--Gray Eaglo • 
Lukes (Grnd~~y) ••••• 
Cougar (:Bon~) •••••••• ' 

Total ••••••••••• 

..... ~ , 
••••••• 
••••••• 

200,000 

•••••••• 
• ••••••• 
100,000 

100,000 

700,0:)0 
• ••••••• 200,000 
• ••••••• 10O,CeO 

I 690,000-
---_ .. _-_. ----_. 
1,(5),000 1,7BO,CCO 

--------- ------- ----_. " ;-_.y Elsing, M. J., and Heine!!lan, R. S., AriZO"kl. Metal Pro'iuction: Ari7.o~ .. :B'~lreuu of Mines Bul14 140, 193~, p. 102. 

According tt:' LindgrenW, the mine was 'WC'rked bet-:7t).;m 1900 and 1912. The . total In'oduction is eotimated at $700,000. Weed, in the Minos Ran-dbc-ok, gi~ea the fcll:wing partial figures of producticn: 

.. G.old" silver, and copper produced at the Oro ]01:8 anl~_Gra;r 3agle mine, 1907-(~ 

. 1907 
-Gold, fine :UI~C6a •••••••••••••••••••• 4,313 Silver, do •••••••••••••••••••• 9.937 Copper, pounds •••••••••••••••••••• 19,010 

Same work was done, it is said, in 1915 and 1916. 

~ Lindgren, work cited, p. 172. 
g}j Work cited, pp. 174-175_ 
4389 - 42 -

1909 1909 

123 1,226 
3,';39 2,725 
• •••• 4,820 
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!Dle mine 'workings inolud.e a 4S0-foot shaft, a 913-foot turmel 150 fect b€low the collar, and a 500-foot winze with five levels~ each of wh ic.h extends about ' 1 200 feet north and from 200 to 500 feet south. Wuter standG 250 feet below the J~(l:l. 1ENel. 
'. "" ,, '. A.ccording to tho careta.1ter at the mine, the last ore treated in the mill Was 

.... taken from the Burface of the California claim. Assays a7ailable at the mino J:rOffiCO sholVed the following values of this ore and. the. ~111 products: 

Gold, Silver, TJtal valuo J July 4, 1935: 
per ton 'Pe~ton ;~r ~Ch OI~.-£l·C 

:~ 
. j. 

Day shift: 
Heads 
Tails 

.................... .................... 
Concentrutos ••••••••••••• lTight sh1ft: 
Heads •••••••••••••••••••• 
Tails •••••••••••••••••••• .':, Concentrntes ••••••••••••• ' o;! . 

; A'\:gUst 3, 1935: 

, 
-lit 
j 

i.,,: 
!1 

Day shift: 
Heads ••••••••••••• ' ••••••• 
T~ils ••••••••••••••••.••• 
Concentrates ••••••••••••• 

Night shift: 
Heads •••••••••••••••••••• 
Tails •••••••••••••••••••• 
Concontrates ............. 

~, Septecber 9, 1935: 

! Concentrates ••••••••••••• 

$ 5.25 
.52· 

35.70 

1.40 
.35 

43.05 

4.90 
1.40 

100.80 

6.30 
1.05 
5~.70 

27·30 

$ 1.33 
.18 

12.70 

~46 
.45 

9.94 

2.88 
1.31 

23·70 

. 1.GE> 
1~22 

14.82 

17.57 

£ G.58 
.70 

45.40 

1~s6 
,eo 

52.99 

44.B7 
":, ~e only activity on the Crown King group of claimo at tho preSEtnt time is . 1lhe drl~1ng of two adits. one from the north and the othor from the couth, to ) ntersect ore at depths lnthe old Unicn cla.im. Four men are emploYE:~ in each : heading. ' , ' 

Idle Mines in the Pine Grove District 
16} < 

Springfield-.. ~~ _ :"..- ".." 
. i'~ . 4' -".'![heSpringfield group of copper claims is about 2-1/2 miles west of Crown ,~ng. , !Ille principal rock is granodiorite •. The Spri~gfield shaft is 17~; feet deep and connects w-1th a 200-foot tunnel 80 feet below the collar. A t.Llall } imn,ey ~f a~ph1des has yielded 2 c~loadS of ore containing 12 percent copper. ':" " 4 ' . " ' " • • 

• ~ Ii .. .• 1\1 Lindgren, 
I 

189 
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1"71 
Wildf1ower=-u 

I. c. 6905 

The ~ildflo~er group cc~prises 13 patented cla~s. ~he mi~e is 3,000 feet east of Tor:era Mounta.in at an a.l ti tude of 6,800 feet. Tho country rock is much mixed Ar~d is serici tlzed. A fisEuro vein wi th quart~-s~phido filling has been exposed fer 4,400 feet. The develc"Oment consis~G of n. 7C0-foot inclined ar..a.ft with leveln at 110 J 200, 300, and 480 feet. The OT9 body has beren stcped to au average width of 5 feot. The mine was worked frcm 1917 to 1919 and production ' amounted to' $104,000. About 13,000 tons of oro wore mi11e:d, avoraging $9. a tori. Thero are tW(\ -,re ohoots; teo Inrger one yicJ.dod are aEoaying $1.20 in gold, 6 ounces of silver to the ton, 2-1/2 rercent ccpper~ a.r.d 12*,orccnt ZlllC. 

Del Po.scJY 

The Del l'anco vein is aorut 4,000 feet east cf the Wildflower nt an 0.1 ti tudo of .6,300 feet. It is mentioned in RaY!Ilond's report of 1971~. H€ro neve:ral tunnels have fcllcned veins of quartz ccntaining some sulphides lUld a little gold and silver. 

l-'hiladel phial9.1 

The proporty of the Philadelphia l~ining Co. includes a. t;lumber (\f claims "c()vering the Nelsl)n and Gladiatt:'r V'oins" BC'lth voioz ar~ trncea'blo for considerable distances Dnd havo beer. dovolc'pod by shafts and tunn.;;ls. 

Fai-::vio;?-..9J 

The Fair'View vein, considorod. to be an extonsicn of the HelsC'.n, lien high on a ridge 2 miles north of Cr·"rn. [ing~ The country roc}: is generally a. black clar slate. fu'"lnels ('n tho prnyert:r he-ve dicclcsed sulphides and. oxidized yoin matter in quart7-.. ..1 carload of ore waG reported to be ~~I~~th $30 a tc-n; moot of the valuo was in gold • . 

L'lncn1r..?JJ 

.: The main workings t'n the Linct"I1n vein: are 2 miles north-northeast of Cr·:>wn . King at an al'~itude of about 7,O'JO fect. ·· .. ~ho mine was ,vor}:od in 1902 and from 1905 to 1908 and 10,000 tens of ore are said to havo produced $135,000 net. Tho 'Ve~ is contained in Ya;,\"spai scr.1st. "The qra consistG . cf r.ulphidas in a g~r.rua .ef quartz and ankerite; it is reportod to ' ~verago 5 to b feet in width. 
'->'.:": ~a ' property is developed by a shaft ~d se'\'er!ll t'lLTlnelo. A 15-ot~ mill with plates' and c~ncentrating tables pro~ided for the reducti0n of the ~ra. The concentrates contained 1 to 4 ounces of gold and 10 to 24 C".lr..cec of ail ver to the ;' : ton, '.;~~ '15 percent copper. ' . 

~':. ;T.>;l!~f'~ ... 

Lindgren, work citod, pp. 166-167 •. . . 
. , 

" , 
Lindgren, wr)rk cited~ ppo 167-168. ... L1ndgr9n, work cited, p. 169. ; . 

I,indgren t work cited, :p. 170. 
L~n. l'.'')rk oited, pp. 170-171. 

... 41 .... 
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OJ', at a ~hort distance below tllis len~l, the primary sulphides. lIo\v_ 
{'\-l)l', frolll the Arizona . Nnt.ionnl nnff the HInck Canyon veins nlUch, 
sulphide ore, perhnps enriched to some degree, has been shipped. 
The rieh oxidized ores have been nmalgamated or cyanided; the' 
~1I]phide ore is shipped crude or concentrated. Jt-fuch of the oxi
dizl'rl ore carried $50 to $100 to the ton.'l'he primary ores are mnch . 

poorer . 

, 
. I 

. ! 
~ • f 

I . 

( 
; 

... \.Hl ong t he notable mines on deposits of this type are the SilYer
Dr It: .Ari zona So tional, nnd adjacent properties in the Bigbng dis
t rid (p. 128) ; the Peck nnd Swostilm, in the Peck district (pp. 101-
HI:!); tho N. C. ·l, in tho llll~~nynlllpn difih·ict (p. 117); and t.he· 
Tm:clllnuin, in the nl'odshnw district (p. 170). Dikes of rhyolito
porphyry occur in nll the districts. They nrc nhnnd.ant ncar tho-
X, C. 4 and Peck nlines. . 

VEINS MAINLY WITH QUARTZ GANGUE 
- -

The sihcr-quarlz n~ins nre narro,,", with comb strud,llTC or drusy-
: _(Jll:ll'ti~ and in places some nnkeritic carbonates. - They ('ontain more-

t ' " .r~' pyrite than the barite veins, also a little chalcopyrite, rttl'ely tetra-r \f\' hedrite. Here Dnd there a comb of quartz crystals coats the waIls._ 
,,: Among these yeins may be mentioned that worked in the Tiger 
I- )lline (p. 172), in the district of the snme name. It is contained in 
~ .... \' grano(liorite. 1-1ere the qllart1. attn ins a width of several feet and 
l \"-'.v:.~~ it is Jess drllsy than clsewhere. The sulphides arc sparse and cOln-

. c,\~ tl"Y prise pyrite, sphalerite. galena, and tetrahedrite. The oxidized ore
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,,"as ,"cry rich, lllllCh of it containing $100 to the ton. Deeper and 
poorer 01'('., ~aid to have yielded 0,07 ounce o£ gold and_22 ounces of 
siher to the ton, was mined in 1910. In depth the ore appears to he
of decidedly lower grade. 

East of the Tiger is the Gray Eagle lode, which in its Ronthrrn · 
part contains l11u('h gold, but its northerly extension can'res more
Fil\-cr. Oxidizl'd ores enriched by horn silvcr and argentite were 
shipped in 1n22. One lot of 2 tons . contained $2 in gold and 454 
OIlIlCCR of silver to t.he ton and 15 per cent of lend (p.175). 

The Tiptop n\in (p. 180) is another old-time producci' of somewl111,t 
ll1\tlslIul type. It is nt nlost G lect wide. The quartz f-ihows coan-:e· 
('omh f-'tJ'uetllre ncar the walls hut is fincr grained in some parts,_ 
find tlie (lruse~ I\l'e coated with chalcedony. The Rcanty ore minerals· 
r()n~ist. of wolframite (cn.rliest nnd along the wnVs), arscnopyrit,:" . 
pyrite. ~phaI('rite~ bornite, nnd galena, formed in the order given. 
Hero too t he oxidized ore wos very rich, and work was stopped llt 
tlte f;OO-foot level. 

Thcre remain to be ment.ioned the flat veins of t.h~! Rlack Canyon 
di stric:h not fOl' from Turkey Creek station. These narroW' veins dip 

. n .· '. I .1" .. i ,) /' , 1 i ll "," : , " , \ 1 , : , i 
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schist. The Thllnc1erholt nnd the IIowarrl Sil\'(~r nre the principal 
producers (p. 158). ' The 'V ll~ Engle, Bueno, Good win, aIHI !\forga n 
"oins, in the Turkey Creek dif::trict, are of t.he same or similar type. 

Uhyolite porphyry dikes occur ncar the l\r~H'gan mine und at-. 
the Tiptop mine. 

OOL}) AN}) GOI.D-SILYJm· VEINS 

PROPORTION OF GOLD TO SILVER 

13y fur the gl'('oter number of vcins in the Bradshaw ~Iountains 
qundrangle nre gold-sihrer deposit s. TIIC relnti \ie amOllll t of each 
metal may vary in the sn lOP. vein. The gold qllal'tz YeitlR properly 
fiO c.aIled nrc few in HlJlnbel'. TJIe SenalOl' g-ronp, the "TIlII.:~r vein '" 

Illld some of the veins of the Crown K.iu:.{ (Pine Chore c1hiLI'id) lila}' 
be counteu in this class, und eV(~Jl herc tile "Ircn" gold, l'(~ (~f)\' p.I'IlI,Je 
by amalgamation, probably It verages only one-third of the tob 1 g 
vulue. The 1\[lldho)c mine, in the "Talkcl' district, for iJlstanre, 
yiel<led concentrat.es which averaged, it is said, $70 in gCIId nnd 5 
ounces in sil rer t.o the ton and some lead. The Crown IG II:; III i Il e, 
in the Pine Gro\-e district., hns ore reported to average. $10 in gl)ld 
nnd 4 ounces of sih'cr to the ton, though some of it Was mudl richer
in gold. The 1\IcCabe ore (lligollg district) carried nuollt 1 on nee of 
gold nnd 10 ounces of sil vel' to the ton. 

By w('ight silver nlways greatly exceeds the gold in t.he on~; by 
vnllle eit.her gold 01' silnH' may predominu(n. Copper, lead, and zinc 
ha\'e been recovere(I as by-products in tllfJ COlltcntl'alcs from llIflny 
Illincs. 

It has already bcen pointed out that the gold in tile sih'('r n~i IlS 

may vaI'y considerably nlollg a Hingle \"(~in. In t.he same wny the 
mineralization may vary, silver being SlltTp.cllcd b'y gold. For in
stance, the gold veins of the IIumLlIg dist1'ict oppear t.o ha ve J. 
essentiolly the same origin as t.he sihcr YeillS of tile acljaC('nL Tip/VI ' 

- dist.rict. 
ASSOOIATED ROOKS 

The veins appear in t.he Yavapai schist, ancI more rorely in the 
nradshaw grllnite. In Um 'Valleer and Pine Grove distrids tlwy CH.'(;Ur 
in gnlflocliorit.c, nTHl t.lte:-;e veins appt!al' t.o cont.ain mom gold I han 
others. I)ilws of rhyolitc pOI'phyry ni'(~ fOIIO(1 in alJllod. all tlH.~ dis
tricts. They nrc nbun(lant in t.he Hassa:rampa dist.rid, eSI)l'l. ~ ially 
nbout tho Senat.or,. Tillie St n rbnck, Venc7.ia, ItJl(l ]\ fOil 11 I. ell i on 
mines. They arc lilmwise ablllHlant in UlC lower 'Valk0.1' di~1 ri c t. ~ in 
thc nigbu~ district in the western part of t.he Pine GI'O~-C di strict" 
in the northern part of the nlack Canyon district, and in the Tipt op: 
IIumbug, nnd Costle Crc('k districts, Some of thr r{'ills f(,IIm\' Il ll' 

porphyry, as in the ]Vfl1dhole nnd Starlight mines, Ollt ti le Olll y 
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Tlin Tigcl' district ndjoins tho Pinc Grove district ori the soulh 
lIll , l drains ~ollth\\'anl into lIlllllLu~ Crcek. 'fhc northern }lllrt is 
un .11 pil~d by tho granodioritc (quurtz diorite) of the Crown IGng 
il i:-! rid, lind aL the south end this looele borders with intrusive contact 
u[! llin>t I1r,\ll:;haw gronite nnd on inh~l'cnhlted belt of Y nvnpai schist. 'tile ~chist here is ltlrgcly of sediulcnt.nry origin and Dellr thc granite' 
contaet contains nluny pegmatite veins. • Thc n~ills form ill general .the southcrly extension of thc Crown 
1\ ing fissure deposits. The most westerly is thc Stam\ar<l j!;roup~ 
Nt'xt. l'llt't is tllo Tigm' vein, which luny be tho cxhmsion of tho Crown KiJl~ sy~lL'm. On the Cllst of thitt is tho Ol'O llellQ 5y~tCJll, tho con
tinuat.ion of which wonld extend just enst of the Crown l{ing nlill. 
'I'hc dcposits yield predoniinantly silver ores. 'fhe subjoined tablo 
shows the combined production of the Tiger and Pine Grove dis-
tricts: 
Gold. SilL'a, copper, lcad, aluE =illC flroIIIH~('d 'n Pine Grove and Tioc,-r df.strfcb . 1901-19:24 . . 

(Compned by V. C. lI(\i~es, U. 8. Geologica! Survoy) 

Ycar · . shill\,Cll o~n~~ .. ) o~n~:s) (pounds) (pounds) ([lOuOIl:I) valuo 

IT,,:?r~~l or 0fild . SI:,vrr Copper l.cnd Zinc \ Total 

(lOllS) , . 

------- ------ . -191
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(
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The 'I'i1!cr, nn old -ti me PI''' pcrty, now bcl()n~s to tllC Y a \,a pai Con~olidated Gold-Silver-Coppcr Co., practically t.he ~[urphy c!:ltate. 
It is mentionc(l in thc early ~[int reports and in Haymond's rcports. 
Thc total };roclnction, mostly in silver, is estimatcd · nt $750)000. 
A flcr ha ring been closed for mnny years, the mine was bought by 
:\'" Mlll'pi, y ",tllte from F , E- Harrington and Pl\rtllcr~. In 1018 

I :,~:::,;~· i!. 1 .;;;i; ii4 ~ ~ , .. ~ ~ L.....J ~ ~ .u.,u:.;lt ~lC'£ . 173 
the tailings wcre reworked by thc nalltlolph-<ll'llllilill Co. I,,"l :~n\''' 

\ 

a yicld of ubollt $5!l,2Ua. The lll'ad~ nn~ ~aitl (0 11ll"" n~;~;an'" 1:. 
ounccs of sil\"cl' to the t.Oll, llIHl tIle l'on(,l'nt.rnh'~ uhtniw'll IHt!rag\',l 
$lfjO a ton. The lust work <lone in t.1lC mine WitS in UllO Illhl Hill. 
During this pcriod 4·JO tOilS was shipped, yi!!hling $·IO,iOO nct. 
About V~,OOO tOllS ",us luillcd nIHl a\'el'ag(~(l 0.07 oUlu'n of gol'l nnll 2~ 
Ollll(:es of sit rcr to the lOll. 'J'lw!-)e dala. wcre oLtai ncd fronl n. report 
by 'Villium .A. Farish . . So fal' as ean bc llsccrluinc(], the re is little ' 
orc of workable grude showing in the mine. 

lej /
V
', If A'~ 

r t~f\ :r 

'rho Tiger Inine is 2 Inilcs south-southwcst of Crown 1GBg'. Tho 
.-oud that ICluls to it. a~cen(ls oyer white outm'ops of ;~rano,]iorite . to 

·11 l1ividt~ (I,(Jon {~!(!t in nltitwlo, fl'om which tlUH'O i:i lL hCUlitiflil "iew 
sOllthwlll'd tuwul'll tho bru~hy slopes of Sihrcl' ~Iountain . . Ii'rom this 
dividc the road dcscends to un altitudc of 0,100 fcet, where thc main 
shaft and the mill are locnted. 

'l'he Tigel' propcrty compri!:les {) patcntcd undlO unpatente(l claims, 
and the prind pal vcin is developcd by a .yertical shaft 7[)0 fcet in 
depth. ])l'ift~ along the veiu extClHI on the 5crerul levels for ~c\"cl'al 
hundrcu fcot 011 caeh side. 'fhe C(~Ulltry rode i~ granodiorite: which 
a short (lis(allce sout.h of the Inine is ill COJltact with Ya.vupai schist. 

'fhe pl·incipal vein crops out uohlly abollt 100 fcet bclow 'thc ~haft 
in a smull gulch. It is here a c:(~mpo~itc (lll:lrf:r. )od(~ 20 f(!l!t ,dde 
with II body of qllartz 4 feet thid, on t.lle hangin~ wall. Tlw !-)(riicc 
range~ frolll N. 10°. E. to N. lu o 'V., and LlH! ,jip is (joo-roo "'. lt is 
cluimcl\ that tho same vein has lweI! worked 1 mile [,,,th,, .. ","th \ 
untlel· tlln lHll11C of the Gazelle, 011 a property owned by the I'liila· 
delphia ~liniJlg Co., which has u shafl200 feet deep hut no mill. 

The ore, which was snvcral fpct in wi(Uh, eOllsists nltllo~t cxdn
sh-cly of 'whitn qllartz, in plan's l'atlwl' tlensc amI f1illt r, but (;oIlLliIl
ing small drll~cs nIHI JiIwly tli:..;semiuatcti pyritc. Ot.hCl· ~lliphidcs, 
abo sparsely di::;tributcd, aye sphalcritc, gakna, and tctl'aJII~dl'itc. 
It is probahle that the ri('h ore l)Qdic~ cOllfaillc,l oxidizcd sihc~ 
lllillcral~ ucl'ived frotH this slllphantilllonitlc of (!oppcr. This rich' 
ore of thc lIppel' l(HrcIs nppal't'ntly IU'oke lip into senwal more or Il':-s 
}>l'inllll'y f-illHl.ller shools in Uw IO\\,l~l' hwe]s. 

The Cali fornia vein, ahm illdllcle(l ill the Tigcr propcrty, ~rllps out 
stt'ong-Iy 011 the di vide uorth of thc road to Crown IGng, but l-;('cms 
to lie ulHlllt a quurtet· of a mile ca~t. of tho Tiger "cin. Tltc oxidill'd 
outcrops stl'ilw N. 25° B. and dip liO° "r. The main tunncl, 100 fpet 
bclow the dividc, is uOO feet long and shows lllilCh milky qllartz, in 
part fine grainetl nnd drusy, with lllllCh pyrite, cilaleop)"ritn,· ~alcna, 
nl1(l sphalcritc. The ore carrics mostly sil vcr but apparcnt Iy is llot 
of high grade. It is said thut thc Californiu vein contiuues ~oij{ll
wnrd to a point half n lnile south of tho Tigcr sha ft, ,,·here it f()rms 
a strong olltcrop 1l\' I'rn 'dll '; to O lll\ i ' (": i n · i f I, (i 
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lIe 4' H~ : VEIN 

Another vein belonging to tho same systmn hut further east is 

('x pO~t'd by n short I mUllll on the 1\f. & 1\f. claim, operated in 1922 

by .1. J. ~[cN eil and 1\frs. Reid. This tunnel is on the Poland Creek 

~lllpe ut tho foot of 'Vassoll Peak. '1'he vein strikes N. 18° E. and 

cl ips sh'eply west. It is a small fissure from 2 to 3 feet wide, with 

n pny streak about 6 inches wide. The ore, which is partly oxidized, . 

c.'lll'ries mainly silver, though tho thoroll~hly oxidized material pllns 

fret' gold. '1'ho" black oro" consists of qnnrtz and ankerite with 

Cllldtu nnd morc Or less pyrite, gulena, sphalerite, and tetrahedrite. 

l\rlli'Jt Hf it ~Iww~ hllth;~ Bi1V~r, and it (lontuins at best $18 in gold and 

HW ounces in sil \'lW to tho tonq 

ouo DELLE AND onA y" EAGLE llINE 

.A winding road nlong the hillside leads fronl the Tiger mine 

to the Oro nelle and Ghiy Eagle. The ·01'0 Belle nlill and nline are 

in a canyon on the brushy south slopes of 'Vasson Peak, at an alti

tude of 5,4.00 feet. An old wagon .. oad in. bad condition reaches the 

01'0 Bclle mine fronl ?tlinnehaha Flat and \Valnut Grove. From 

the 01'0 Belle a trail leads up frOl11 the hot brushy slopes to the cool 

fOl'c~ts of \Vllsson Peak ~nd to Crown I{ing. 

Tilo Oro Bello and Grny Engle was wod{ed by F. E. IIarringto~ 

Imt Wel'll 1DOO and 1012, but its early history goes even farther back 

than this dato. The total production is estimated at $700,000. 

\V ceu, in the ?tlines Handbook, gives the following partial figures of 

production: 

Gold, ailvc,.. and oopper proouced at the Oro Bclle and Grall Eagle mino, 
1907 1909 

Oold .•••••••••••••••••••••••••••••••••••••••••••••••••• fino ounces •• 
fll r('r. _ •••••••••••••••••••••••••••••••••••••••••••••••••••• _.do __ •• 

('OI'lx'r ._ •••••••••••••••••••••••• _ •••••••••••••••••••••••• pouuds •• 

1907 1008 

4,3131 123 
g, 0:17 3, OJ\) 

19,010 •••••• _ ••••• 

1m 

1, Z2G 
2,725 
4,820 

Some work was done, ,it is said 1 in 1015 and 1016. At the prcscnt 

time the property is owned by :Mrs. IIllttie Barncs, of New York. 

In lU:2~ t.he property was in a fUel condition. The 20·s1amp loiU 

nlHI the ollice buildings were dilu1)idated nnd wide open, serving as 

a ~tllhle for cattle. No caretaker was present to look after valuable 

surface equipment. 
The Oro Belle veins are developed by eight tunnels, of which the 

l.2.!!gcst ex1cnds 1,000 feet. The Gray Eagle vein is opened by. a 

6h~~ f~ ... QqQ ~ !~£.~_deep. J 
I 
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Tho road from tho Tiger mino to the Oro Dellc soon enters 

hi rill metamor )hoscd, in large )a1't sedimentar sddst, whieh COll

tinues to the minco In severnl pl:wos the schist is .intruded Ly Ilnc

grained granite dikes. .The 01'0 Belle vein is snid to Lc smull Hnd 

was lnainly worked by lessees . through the se\'eral tllnnl'is. Tho 

Gray Eagle shaft is about a qnarter of a mile north of t.he mill; this 

~s close to tho contact of schist Dnd Bradshaw granite, Dnd pegmn

tite dikes nre very abundant-in fact, the footwall of the inclined 

shaft is in pegmatite nnrl the hanging wall in schi"t . . The Gruy 

Eu
rr

le vein is said to be from 2 to 15 feet wide, arId the 01'e ,is re. 

oded to hu.ve contained 20 In gold nnd 2 ounces of silver to the . 

tOil with 1 JOr Cl'Jlt of cOllper. 

'J'ho ]) g Hu U tI I\. JJlU'1L 0 VO 11 t;t.I'lJdng Jlo .. th.llol'than~t n cJulll'tcr 

of 0. nlilc east of the G ray Engle. It was not vis,Hed. 
\. 

NOn'l'llWAJU) EXTENSIONS OF onA y EA(lL~ LOIH~ 

The strong vein of the Gray Eagle continues northward aero~s 
the pass und d9wn for some dh,ifance on the slope towanl Crown 

lGng, passing through the Savoy group, the Cougar, and the Brad. 

bury group. Ncar the pass on tile south side C. V. Carboll 11:111 

recently shipped high-gi"aqe ore from a vein regarded as a spllr of 

the Gray Eagle. At the sumrnit ?tfr. Auclree was taking Ollt: high

grade silver ore from a T5-foot slJaft on the Cougar ,"ein. Both tlil'se 

veins contain honeycombed ()lIartz, drllsy ill pl:wes nud oxidizl'd in 

part. The ore evidently once contained unkcl'itie car-bonatl's, which 

are now dissohred. Thc spal'So pl'jmary sulphides are sl'llalerite, 

galena, and a little pyrite. (See pI. 14, IJ.) Some of this ore is o.f 

very lligh grade. It is said that 20 tOllS wus shipped by 1o.fr. AnclrC:13 

in 1922 and pettc(} aLout $5,000. One Jot of 2 tons ~hjpped coutail1cd 

45'1 ounces of sil ver and $~ in gold to the ton nnd ] [) pel' cent 0 f ](':1u. 

'rho secondary sil vel' ores appear. to Lci cCl'al'gy rite, argcnt.ite, and 

nati ve sih'er .. A quart.er of a mile north of the COllgal' is the Brad. 

bury group (Lukes Ininc), which in 1022 was leased by 1tfr. Barne

guiuo. Some high·grade ore of sim,ilar charnder to that from tho 

CongaI' Was shipped in 1923. '1'110 Lukcs mine is developed Ly a 

tunnel, and ill recent years Ol'e worth $200,000 is repOl't('{} to IIll YU 

been shipped .from it. 

On the we!:)t siJe of the Gray ]~llgle, on UIC ~()lIth f,JopP., is thu 

Fourth of July nnd New Jersey vein, on "'hieh cOllsidcl'uLlu work 

has been done and from which ore has been shipped. 

These veins aro contained in highly metalllol'pho~ed scJJisf, nlOdly 

of sedimentary origin; tho contact with the llrndsha w granite is 

close by on the west, and the sch,ist contains mnny pegmutite veills, 
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WADE E {£J~PEER 
GEOLOGICAL CONSULTANT 

1595 North Glen Place· 
Kingman, Arizona 86401 

(602) 757-7448 
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