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J P.O. Box 99
' Wikieup, Arizona 85360

July 18, 1973

Mr. Charles E. Goetz
Mining-Exploration
P.O. Box 2228

Phoenix, Arizona 85002

Dear Mr. Goetz:

Please find my accompanying report on your Chico Mines
Property.

I spent more time than anticipated because the property
has more economic potential than I expected.

haadt Please note my specific Conclusions and Recommmendations.

Respectfully submitted,

: )
P i 2 . ¢
{,‘2”‘;’5 [.’) .‘,//\ ; _;’/"'\ %’3—:".—:7
CRR:lc : Charles R. Ranney 1
Mining Engincer
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CONCLUSIONS

' 1,

CHICO MINES PROPERTY
Kingman, Arizona
Because of recent increases in the price of metals,

particularly silver and gold, the possibilities of

~developing a producing mine, or mines, at the

Chico Mines property are excellent.

Immediate exploration and development are

-recommended for the 4 major vein deposit systems.

The Chico Mines Claims along the northern bound-
ary, possible favorable areas for a large porphyry
copper type deposit, might better be farmed out to
a large, well-financed organization.
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CHICO MINES PROPERTY
Kingman, Arizona

INTRODUCTION

A.

Location
The Chico Mines Property is situated in Mohave County, in the

‘Hualapai Mining District of the Cerbat Mountain Range, in

northwestern Arizona. The ncarest railroad station is at Kingman
on the Santa Fe railroad. It is reached from the property by about
5 miles of improved dirt road-and 14 miles of pavement, U.S.
Highway 93.

To the north, the Chico Property adjoins the claims of the open pit
Ithaca Peak copper-molybdenum operation of Pennzoil-Duval Cor-
poration, currently mining 18-20, 000 tons of ore per day.

This preliminary report was prepared for the ownér of the Chico
Mines Property, Mr. Charles E. Goetz of Phoenix, Arizona.

Purpose of Investigation

Preliminary investigation of the Chico claims was undertaken to
evaluate the economic possibilities of the property, both from the
standpoint of a possible large disseminated copper-molybdenum
producer, and as a medium sized base metal and gold silver
producer.

Approximately 10 days were spent on the property. Considerable
difficulties were encountcred in correlating the claim posts in the
field to the 'surveyed' claim maps. These maps are not correct
for the patented claims as shpwn. Furthermorec, most of the un-
patented claims are not marked in the field. This omission should
be corrected and a correct survey established.

I wish to thank Mr. Francis J. Denten for his very able assistance
in the sampling and appraisal of the property.

Mr. Jack Owens and Mr. Denys Poyner also made valuable contri-
butions. -



.‘t,*

CHICO MINES PROPERTY
Kingman, Arizona

SUMMARY

L

The Chico Mines Property comprises 48 claims, 2 patented, located
in Sections 31, 32, T. 23 N., R. 17 W., and Sections 5,6, T. 22 N.,

R. 17 W., Gila and Salt River Meridian.

The claims, for the most part, are situated around the old Stockton
Hill mining camp, and they border the Mineral Park Region. The
Chico north claims' boundaries adjoin the Ithaca Peak Claims of the
Pennzoil-Duval Corporation; to the south, the Chico Claims adjoin
the Golconda Mines group, the second largest base metal producer in
the Hualapai mining district.

Rocks exposed at the surface include granites, gneisses, schists, and
amphibolites of pre-Cambrian age, intruded by the Ithaca Peak granite

. or quartz monzonite porphyry, the center of which lies north of the

Chico claims. This intrusive, with related dykes and sills, is thought
to be the source of most of the mineralization in the district. It has
tentatively been assigned to the Mesozoic Era.

The ore mincralization on the Chico claims can be separated into two
types. The first is represented by the vein deposits, occurring along
fissures in all of the rock types. Most of the veins strike from N. 30
W. to N. 60 W., dipping steeply to the northeast. The northwest veins
vary in width, averaging 3-4 feet, but they incrcase to up.to 30 feet
wide at vein junctures. Along the 'Broncho’ dyke area, extending from
the Colconda Mines workings past the most northerly Chico Claims'
boundarics, ore mineralization strikes N. 100 E., and it dips approx-
imately 60 degrees to the northwest. Junctures where the northwesterly
trending vein systems intersect the Broncho dyke appear to be very
favorable loci for ore. :

Potentially favorable areas for a large commercial copper porphyry,
quartz-sulphide stockwork, deposit lic along the northern boundary of
the claims where monzonite porphyry outcrops occur as possible small
cupolas. Drainage to the south of these outcrops shows abundant copper
sulphate precipitation. The possibility of locating turquoise in conncct-
ion with coppcr mincralization, as at Turquoise Mountain nearby, should
not be overlooked. A limited geochemical sampling program should be
considered as a guide to possible drilling.

..



CHICO MINLES PROPERTY
Kingman, Arizona

Summary (Cont'd. )
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At least four major vein systems are exposed on the Chico Claims.
They trend northwest from Stockton [1ill to intersections with the
mangancse stained 'black dyke' (Broncho Dyke) which cxtends N, 100 E.
from the Golconda Mines workings.

Looking from northeast to southeast they arc: (see map)

The Alpha Vein.

. The Black Knight-Cashier Vein.

The Little Boy-Mint Vein, with the '98" Vein possibly
joining the Mint vein from the northeast.

. The Blackfoot Vein which appears to be joined by the
Gold Reserve Vein below Stockton Hill.

T o N

In addition, the Ithaca Peak porphyry tongue extending as a dyke south-
eastward to the Oro Plata Mine (Golconda Extension) continues along
the Pasadena No. 1., the Mammoth No. 7., and the Mammoth No. 5.
claims. (see map)

The True Bluc Vein (patented claim) extends northwesterly between the
Broncho Dyke fissure system and the monzonite porphyry tongue fissure
system. Intersections alon both of these dyke fissure systems with the
north west trending vein systems have been shown to be extremely fav-
orable ore loci by present sampling and previous workings.

Results of recent spot check sampling are tabulated and shown on Map
No.

Because of recent increases in metal prices, and most particularly
silver and gold, the probabilitics of developing a producing mine, or
mines, at the Chico property are greatly increasced. Development work
at the property during the past few years does not appear to have been
conducted in a miner-like fashion.

No mining opcration in the United States today can be made to pay with-
out mechanization. Mechanization is the answer to high labor costs.
The development of trackless mining cquipment for small and intermed-
iate, as well as large scale, underground mining can be successfully
applied at the Chico Mines property.

-4-
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CHICO MINES PROPERTY
Kingman, Arizona

RECOMMENDATIONS

1. The Chico property can be considercd as two scparate and distinct

units. Each unit should be handled in a different manner.

A. Unit A comprises arcas along the northern boundary, the
possible favorable arcas where a large commercial por-
phyry copper type deposit might be found and developed.
Preliminary geochem work could aid in delincating favor-
able areas for drilling. These areas might better be
farmed out to a large well-financed organization for ex-
ploration and development.

B. Unit B encompasses the vein deposits, comprising four
major vein systems. Because of increases in metal
prices, particularly silver and gold, the time is propit-
ious for immediate exploration and development.

" 2. The proposed work on the vein system deposits should be

undertaken in two phases, phase No. 2. being contingent upon
the results of phasc No. L.

Phase No. 1.

This phase consists primarily of checking vein junctures,
pumping and clcaning out old workings, bulk sampling, and
development for the proving up of sufficient tonnages to
justify and serve as a guide fqQr a milling installation.

The use of an adequate bulldozer, preferably a D 8}l Cater-
pillar, or its equivalent, is a nccessity.

The access tunncl on the Little Boy claim should be cleaned
out and thoroughly checked. There is a very good possibility
of mining high grade silver ore from this area. (sce map)

The inclinc shaft ncar the northeast corner of the True Blue
Claim, intersccting the "Broncho Dyke at shallow depth, should
be pumped out and thoroughly sampled.  Spot sample checks of
dumps and dyke outcroppings showed around an ounce per ton
of gold and 15 oz. /ton of silver. This inclinc was driven by
Mr. Jack Owens who reports that very good gold valucs were

discovercd along the dyke.



CHICO MINES PROPERTY
@ Kingman, Arizona

Recommendations (Cont'd.)

Other northwest vein junctures with the Broncho Dyke and the
monzonite porphyry tongue to the west should be opened up
with a bulldozer.

Phase No. 2.

Pursuant to the exploration and ore development accomplished
in Phase No. 1., a new development incline should be driven

to allow access to the most favorable arcas of the major vein
systems at depth.

This work must be undertaken with trackless mining equipment

4 " in order for a profitable mining operation to be carried on in

the present high labor market.
2. Phase No. 2.

Selection and installation of milling equipment, pursuant to

L development and testing of stockpiled ore, might better be
carried out in two phases also. "A 100 ton initial milling unit
should be adequate to handle the initial phase. Any addition
should be dependent upon subsequent development.



CHICO MINES PROPERTY
Kingman, Arizona

History and Production

From 1863-1900, oxidized portions of the fissure veins were pros-
pected and mined. Very high grade concentrations of silver ore
were reportedly discovered. No exact production figures arc on
record.

The value of metals produced during the years 1904-48, U.S.

Bureau of Mines Report, was about $22, 500,000. Valucs were
principally in lead and zinc with subsidiary silver and gold. In 1943,
the Tennessce Mine was reported as producing about 150 tons crude
ore per day, averaging 7 pcr cent zinc, 3.5 per cent lead and 17 to
25 ounces of silver pcr ton.

Pennzoil-Duval Corporation is reportedly producing 18-20, 000 tons
of ore per day averaging around 0. 50 percent copper and 0. 045%
molydenum, averaging around 12 dollars per ton.

The yearly Pennzoil-Duval production now amounts to more than the
entire production of the Hualapai mining district previous to their
operation.

Accessibility
The Cerbat Mountains rise sharply from the detritus filled valleys
bordering them on the East and the West. Total rclief is about
3500 feet. .

The Chico Claims are easily accessible by a number of recently
bulldozed roads, cutting and exposing the major vein systems.

Climate and Vegetation v
The climate is arid, with mild winters and relatively hot summers.

Vegetation is sparse chiefly of the desert types. Scrub pinon and
juniper is found at the higher elevations.

Water .
Ample water for mining is found in the old workings.

Sufficient water for a moderate-sized milling opcration can be de-
veloped in the fissure systems.

7w
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CHICO MINES PROPERTY
Kingman, Arizona

General Geology

The Chico Arca is underlain by pre-Cambrian schist, amphibolite
and altered granitc, cut by later intrusions of Mesozoic granitc and
monzonite phorphyries, known locally as the Ithaca Pcak Granite.
This intrusive, with related dykes and sills, is believed to have been
the source of most of the mineralization of the Hualapai Mining
District.

Outlying bodies of the Ithaca Peak granite are particularly abundant
on the Chico Mines Area, extending from Mincral Park south into
the former Stockton Hill and Cerbat Mining Camps.

Many veins occur in nearly vertical fault fissures that strike north-
westward and outcrop for considerable distances. The fault fissures
are largely occupied by breccia with abundant shearing and some
gouge. Ore lenses, though not continuous, are numerous and tend to
be of greater vertical than horizontal extent. The best ore shoots
are discovered close to intersections and vein junctures. Most of
the ore lenses now cxposed contain quartz, sphalerite, galena and
pyrite with a fair amount of gold and silver. High grade gold and
silver is found not only at the higher elevations of the major vein
systems but also along their intersections with the 'Broncho Dyke'.

Ore Reserves

There arc no blocked out ore reserves on the property. - However,
there is ore exposcd in the Mint tunncl and in many places on the
surface, cuts, trenches, old dumps, Etc.

As previously mentioned, abundant copper Sulphate precipitation may
be notéd in drainage areas to tire south of the northern Chico Claims
which border the Pennzoil-Duval properties. . 5

’ ) b
/4-."/'45‘.' \/‘: > { "&:‘: "..,’ » re. /’
Charles R. Rannky /
Mining Engincer ik
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DEPARTMENT OF MINERAL RESIURCES

MC-42 STATE OF ARIZONA
SPECIAL . . FIEID ENGINEERS REFORT
Mine'_ V Cashier e Date '~ July 29, 1940
Tistriet Wallapai, Mohave Coﬁnty, Ariz. ~ Engineer Elgin B. Holt
| : - - P.0. Box 288
~tbjects 7" Kingman, Ariz.

SYNOPSIS REPORT

. A
OWNERS: Bert Abelmen, J. A, Bell and A./A. Rose s
Bert Abelman, Agent, Chloride, Arizona.

TOCATION: Property {8 located on the west side of the Cerbat range at an approximate

v} elevation of 4,500 feet, = ‘
METALS: + Gold, Silver, Lead, Zinc and Copper; Silver and Gold predominating.

GEOLOGY: The rocks of this arca are essentially of the pre-Cambrian complex, consis-
ting of granite, gneiss and :dark schists, These older roeks are intruded

by younger masses of granite-porphyry.

AREA: The Cashier group consists of 5 mining claims, covering three or four
prominent veins, including the Alpha vein, which traverses the Cashier
. claim for 1,500 feet; this claim being the northwest extension of the
. Alpha mine. ' &2 & _ dnomgelovel

DEVELOPMENT VIORK consists of a erosscut tunnel 1,000 feet 4in length; the object of
which was to cut the Cashier, Alpha, Summit, and many other veins. The
tunnel was driven many years ago; but was never completed, About 75 feet
from face of tunnel a vein was intersected, which may or may not be the
Cashier vein, This vein is 5 feet wide and an 18-inch pay streak from
which less than a carload of ore was shipped, assaying $23 por ton in gold
and silver.

By driving the Cashier tunnel an additional 250 feet it should intersect
the Alpha vein 800 feet below the surface and at a point 50 feet northwest
of the northwest end of the Alpha claim, Also, should this tumnel be
continued about 2,200 feet beyond the Alpha vein, the Sumit vein should
be cut at a depth of approximately 2,000 feet from the surface, Also
there are a number of undeveloped ore-bearing veins between the Alpha and
Summit veins. Hence if this tun:el could be driven an additional distance
of 2,500 or 3,000 foet a vast amount of commercial ore should be exposed

in the various veins it would open upe

Work on surface osutcrop of the Cashier vein consists of open cuts, showing
vein to be 3 feet wide, from which 3 lots of ore were shipped, assaying

as follows: One car of 30 tons, $48 per ton} 1/2 car of 20 toms,

per ton; 1/2 car of 20 toms, $51 per ton; two other cars were shipped;

but the assay results of these are not available, This data was furnished

by Mr. Abelman.

WATER now flowing from the Cashier tunnel f£ills a 1,5-inch pipe. It is believed
that after the Alpha and other veins are cut by this tunnel a great deal
more water will be encountered sufficient to supply a large milling plant
which could be located directly below the portal of said tunnele.



NOTE: As the Alpha vein traverses Cashier ground for 1,500 fect, as above sot
forth, a brief doscription of the Alpha property is submittoed, as follows:

The ALPHA MINE is located on tho west side of the Corbat range, at an clevation of
5,300 fout, more or less, at a point about 2,200 feot southegouthwest of the Summit
property. It was worked up to 1939 by the Alpha-Keystone Mines, Inc., and ore
produced, aver:ging around $12 per ton in gold and silver alonec, was hauled to the
Keystone mill for treatment. ' = '

The Alpha property is opened by tunnels on vein, striking south 30 deg. cast. The
eroppings arc a prominent roef of black iron and manfancse stained quartz., The vein
ranges from 4 to 20.feet wide and ore contains silver sulphide, assaying up to 1,000
ouncds silver to the ton. Iron pyrite, galena, zinc blemde and chalcopyrite are also
present .in the ore, Hence all values can readily be recovered by selective flotation.

The mine has been an excellent producer of shipping and milling ores through the years
and a great deal of money has been made out of it by various owners,

According to F, C, Schrader (1909): "A consignment of 400 tons of ore, shipped from
Alpha mine, is reported to have nottcd $125 per ton.

In Conclusion, the Cashicr property is recommonded to ahyone looking for an
attractive development setup on which to spend some money, with the end in view of
opening up a large amount of mill tonnagoe out of which considerable money should be
made, However, any company taking over the Cashier group should also securo, ir
possible, both tho Alpha and Summit propertics.

(SIGNED) Elgin B, Holt,
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CHICO MINE GROUP

INTRODUCTION

A Very Low Frequency electromagnetic surigg was conducted on
the CHICO g%ne group, in sections 31 and 32, T268N, R17V, and sections
5 and 6, T27N, R17W, G&SRBM, in the Cerbat Mountains north of Kingman,
Arizona, on August 5 and 6, 1977, and this survey indicated that the
most interesting anomalous zones existed in the northerly portion
of the CHICO mine area. It was therefore, recommended that addition-
al VLF survey lines be run in the northern area, to further explore
this interesting area and to define drill targets, if they exlst.

It was requested by, Messrs. Alex Prohoroff and Scott Hazen,
agents for Mr. Charles E. Goetz, that two data line miles of add-
jtional VLF survey lines be run and this was accomplished on August
20, 1977. This survey consisted of extending Lines 1 B and 13
jnitiating new lines, Lines 1 C, 1 E, 1 D and 7 A, along with (5)
‘interconnecting lines. ’

It was requested that threé (3) drill sites be determined,
if possible. Three drill sites have been suggested that could test

the interesting anomalous zones.

DISCUSSION OF RESULTS

As was done in the previous report, to organize the inter-
pretive results, each survey line will be discussed starting with
Line 1. Line 1, was extended to the west an additional 1500 feet
to 25V, and also to the east to 9E, and this line indicates an
anomalous zone from about S5W to S5E, and this could be tested by a
drill hole collared at 0+00, and inclined approximately 55° y from
the horizontal, to the east for a depth of about 500 feet. Line 1,
also indicates a northeasterly anomalous zone from 22W and to the
west, and also on the interconnecting line between Lines 1l and 1 C,
along stations 25W. Line 1 B, was extended to the east to 10E,
to develop the anomalous zone found during the previous survey, and

now suggests another drill site collared at about 5W, and inclined



Geo- wawumy ‘7m:.
Gibson Mine Division
P.0. DRAWER X o MIAMI, ARIZONA 85539 o August 26, 1977

to the east at approximately 550, to a depth of about 500 feet.
Lines 1 C and 1 E, Line 1 E was offset 100 feet north because of
the inaccessible nature of the steep ridge to the east, these two
lines are considered as one, indicate interesting anomalous zones,
and could be tested by collaring a drill hole at staiion 0+00 on
Line 1 C, and inclining the hole approximately 55° to the west to
a depth of about 500 feet. Line 1 D, indicates possible a fairly
parrow near surface structure, this structure could possible be
tested by the Line 1 C drill hole. Line 7 A, called 7 A because
of the inadvertent use of 7 used in the previous survey, indicates
that the northeasterly anomalous zone has a possible break, however,

the northwesterly zone is in evidence.

CONCLUSIONS AND RECOMMENDATIONS

This survey substantiates the conclusions of the previous
survey, that the northern area of the CHICO mine area is the most
interesting. Three drill holes have been.éuggested to test the
anomalous zones. These drill holes should all be angle holes,
with an inclination of approximately 55° from the horlzontal. The
three suggested drill sites are as follow:

Drill site on Line 1 B, collared at station 5%, inclined 55°

to the east for a depth of approximately 500 feet,

Drill site on Line 1, collared at station 0+00, inclined

approximately 55° to the east for a depth of approximately

500 feet,

Drill site on Line 1 C, collared at station 0+00, inclined

approximately 55° to the west for a depth of 500 feet.

' It should be stated that the depth of drilling is arbitrary,
and could be of less depth, if warranted by the material intersected
in the drill holes, However, these depths seem realistic to test the
anomalous zones.

This ?eport was prepared by:
Nicholas H. Carouso

President
GEO-PROCESSING, INC.

Page 2 of 2
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INTRODUCTION

Location

The RMC holdings are located primarily in Sec. 31,
T. 23 N., R. 18 W., tut extené short distances into
the adjacent sections to the east and south. The
generel area of the occurrence of the claims 1s in
the Wallapal Mining District, also known in whole or
in part as the Chloride, Minerel Park and Cerbat
Mining Districts.

The property 1s located about 7 miles southeast of
Chloride or 10 miles northwest of Xingman, Mohave
County, Arizonsa.

Property

The property held by RMC Is reported to consist of

49 non-patented lode mining cleims ané two patented
claims, Examination of ownership and title is beyond
the scope of this report, but attached to this report
is an aAffidavit of Labor performed upon them for the
Assessment Year 1974-75.

Topography and Relilef

The cleims lie in Lane Springs Basin and the upper
portion of Todd Basin in the central portion of the
Cerbat Mountains. They extend from near the western
summit of the range to 1ts lower portion. The topo-
graphy 1s rugged and mountainous with a rellef of over
1000 feet. An average elevation 1s about 4500 feet.
The Certat 72 minute Quadrangle Map of the U. S,
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Geological Survey deplcts the topography of the afea.
sccessibility

Approximately 12 miles northwest of Kingman a well
graded road branches from Interstate I-10 and leads
to the Duval Mining operations at Mineral Park.
From this, a County road leads into the claim area
and eventually over the Cerbat Mountain crest and
ultimately back into Kingman. This road is steep
and mountainous but readily passable except after
flash floods when portions of 1t may be washed out.
Local mine trails lead off from this road and may
not te passable if recent work has not been done on
them.

The main line of the Santa Fe Rallroad passes through
Kingman.

Power and Water

Although electric power at one time extended through
the area and power poles are stlll present, wires
have now been removed. The nearest power would be
the Mineral Park areaabout 2 miles to the northwest.

Water i1s foundin some of the mine shafts and could
be used for limlted purposes. Run-off after rains
would be rapid and only limited storage would be
possitle. Wells would also probatly have only a
limited capaclity. If large quantities of water
are necessary, as for a mill, it may be necessary to
import the water from the Sacramento Valley at the
base of the Cerbat Mountains or locate the mill 1n
the valley.

Climate

The climate is typically semi-arid with warm to hot

and dry summers and moderate to cool winters. Snow
would not be & problem. Rainfall occurs in the winter
and as thunderstorms in the summer. The latter may
produce flash floods because of the rapld run-off and
mey cause temporary local problems with roads and struc-
tures in the bottoms of the valleys and washes. Other-
wise climate should offer no protlems as to mining.

Labor, Housins and Supplies

The property is located in a mining area and, therefore,

numerous people are present who know mining from the days

when the mines were active. Eowever, operations on
these claims will essentlally be all underground and



underground miners are advancing 1in years. The current
mining operations at Mineral Park are open plt rather
than underground. . Eowever, adequate man-power lis a-

vallable in the general area.

Housing i1s absent on the property but 1s avallable at
Kingman with some additional units at Chloride and else-

. where.

Local supplies are avallatle at Kingman, but most mining
supplies and equipment will have to come from Las Vegas,
Phoenix or other distant centers.

¥i1lling and Smelting

There is presently no mill in the area. One is avallatle
at Wikieup some 75 miles to the southeast. Reportedly
Mohave County is considering bullding a mill in the general
Kingman area, but as yet there are no definlte plans..

This i1s not a direct shipping ore, therefore, milling
facilities will have to be provided.

There 1s no smelter in the area. Concentrates from
the mill can be shipped to E1 Paso, to Paciflc Coast
or even forelgn smeltere.

Scope of Revort

The present report i1s btased upon two days in the fleld
exanining the property and on the writer's genersal

and specific knowledge of the area from previous work
in the reglon. The purpose of the visit to the pro-
perty was to familiarlze the wrliter with the specific
claims and the work done by Mr. Kevin M. Kenney who

has spent consideresble time on them. Since Mr. Kenney
has examined and taken samples from most of the ac-
cessible mines, the writer did no underground examina-
tion. Time was spent on the surface geology, exposed
mineralizationyand vein relationshlps, The writer
determined the accuracy of Mr. Kenney's observations
and fully approves of his work and findlngs and has in-
cluded his summary report as a portion of this report.
From notes and recorded observatlons Mr. Kenney can
substantially expand his reported findings should that
become necessary in the future.

Drilling was done on the property during the 1974-75
assessment year, but the results of that drllling have
not been included as part of this evaluation tecause of
lack of knowledge of the location of the holes and

their correlation with the availatle records. Sever-
al of the holes were observed while in the Tleld, but
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Mohave County, Ariz., 1904=48, in terms of recovered metals

[Compiled by Mctal Eccnomics Branch. U. S, Bureau of Mines, Salt Lake City, Utau]
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[Compiled by Metal Ecenomics Braneh, U. 8. Bureau of Mincs, Salt Lake City, Utah)
b s - - | I .
Nibe Gold | Rilver Copper Lead Zine
(0z.) l (0z.) (bs.) i (bs.) i (Ibs.)
1. !, &
! i
S FANEE (M) e e R ! 202 ' 35,499 | 22, 265 16,476 ... ..__..
- Altatasnd Altata Exiension fe)........... | N2 36, 024 i 1365, 616 | BN Cacaan.
«Hadeer, JHercules, and lHercules greup (c).) . 1,418 331,345 82,
Bonner group ($)ecccecocenennanaaas 7 21003 | 2,105, 48y 3y, BN
< Blscrfool (cer).o. i 19,017 | 101, 265 44, 3uy
*Blue Rell (<) _. ‘ 44,205 1 i
“Cerbat (cer: .. '
- Champion (cer; ] l
- o
. ! o |
+E 2!
Finp ‘
»EMVER (€ )eeirnoncaneonuns i
* Fiores (eer)..ovsvesves - i
© =% Georpe Washineton (m ! A, :
C=2Galeenda (b ! 354, 7
R & eand Nobtad »
3.
| 7.
i 4,
SJuno (€)..... . ] 1
> Ravstone (... | 34
+ Jittle Chief (<). i 2
“Lucky Boy (¢ ). i b
“Mary Dell {e) ... 5 b
‘;\;idm:hl (2).......(..) i 0.7
. - himmesota-Connor (). i 50.7
"'bl\lml (e ). 5 leaeeocncennn i
= New Lon rer). ... ; 1,50 136, 6049
*=>Niebthawk group (m ). 5,410 1,589 !
©01d Colony (s).oouoo. 651 4,370 |
« Joymasier (cer). ..
sPayroll (e)oo....... S sneses 92
*Pinkham (c).. IR 3,143 !
- Rainhow (¢) 4, 748 313,271 !
\ * Redempiion (... 11449 avine !
N’ & UGN 8 1,34 2
T ¥uneaand famoan (¢). 4, 454 G50, 357
TR LouES (€67 oo 1,050 B35, 841
= Siiver Are (¢). " s M H
“EUTEr MU (€ cnnnnvmsmocnstsoimons oo 10,722 22, 410
~Tennessee aud Schuylki ——a- 834, 87 | &G, du7, 0u5 |
~Towme (€)eeoeneonnns. 2,108 5516
< Vandarbilt (cer) 327 2,568
‘=>Washington snd Washingion Extension
(M )iceisessssnssinrecenconnns S—— 1,610 1,700 feeeenns S—.

¢. Chloride camp; ., Mincral Park camp; cer, Cerbat camp; ¢, Stockton camp.

— iines in or near the Chico and RWMC claims.




o |

the numbers on the holes and other data have bteen lost.
Most of these holes were shallow beingz about 5C feet in
depth; few are over 150 feet in depth. The drill
logs and assays are inconclusive as to the location of
specific veins. Many apparently sought for minerali-
zatlion along the Eronco dike.

Substantial information on the Wallapal Mining District,
Chloride District, Mineral Park District and so forth
is availatle in the published literature and in other
availarle reports from various sources. However, time
restrictions for the present preliminary study of the
KMC properties precluced no more than a briel review

of some of the more important data.

GEOLOGY

Rock Formations

Precambrian Rocks

The Precambrian rocks consist of an o0ld sequence of
strongly metamorphosed (altered by heat and pressure)
sedimentary (fragmental rocks derived from older rock
types and usually deposited in water environments) and
izneous (molten material at high temperature which has
been injected. into other rocks or flowed out on the sur-
face of the ground) rocks. These metamorphosed older
rocks are now represented by a variety of schists, amphil-
bolites and &nelsses. Intrudéd 1into-these older rocks
are one or more granitic masses together with assoclatecd
basic (dark colored) and acidic (light colored) dikes
and veins. The dikes and velns consist of fine grained
aplites, coarse grained pegmatites and quartz velns.

The granitic wmasses range fror coarse grained to fine
grained and from very light color, possitly an alasklte,
to a dark gray, pessibly dioritic. Most of them are

a light gray granitic type of rock. Most of them have
peen highly sheared and metamorphosed and now have a
gnelissic or somewhat banded structure, although shearing
and gnelssic structure are not always present.

The granitic rocks, whether gneissic or not, and to some
extent the other Precambrian rocks have been intruded

by irregular, in places highly contorted quartz velns
ranging from an inch to several inches in thickness.
These are in contrast to the more regulerpegmatitic and
aplitic dikes.



Mesozoic(?) FRocks

4 large mass or stock of coarsely to finely crystalline
granitlic to diorltic rock occupies the west-central
portion of the Cerbat iountains with its center at
Mineral Park but with off-shoots extending into the
claim area. Thls stock 1s known as the Ithica Peak
granite,. Its age has been considered to be Jurassic,
Cretaceous or early Tertiary.

Associated with this stock are pegmatitic and aplitic
dikes, granitic tongues, as well as basic dikes. None
of these intrusives show metamorphism although some
bave been highly altered by later mineralizing solu-
tions. Some of the dikes are very persistent, such as
the Bronco dike which can be traced for a number of
miles across the country and which passes through the
KMC group of claims. These dikes can range from a

few inches in thickness to over 50 feet and in places
may be several hundred feet wide.

The dikes tend to be intruded parallel to the struc-
tural pattern of the area, namely trending northwest
to north-northwest with some northeast trends. Dip
is usually steep but may be as flat as 45°, The
granitic masses, which often are somewhat porphyritic
tend to be more irregular in pattern and shape.

Most of the above dikes are believed to be associzted
with the Ithaca Peak granite, although some of the &ia-
baslc and mare basic dikes may be older.

In addition to the above dikes, just south of the claim
area and extending into it are numerous thick, well
developed, persistent dark to light coloregd rhyolitic
dikes. These may be related to the Ithaca Peak granite
or mey be considerably younger and related to the
Tertiary volecanics.

Tertiary(?) and yuaternary Rocks

Outslde of the claim area are extensive volecanic
a¥cumulations of lava, tuffs and related rocks. Some
of the rhyolite dikes in the area may have been feeders
to these vcoclcanics. They are presumed to be of late
Tertlary age.

Quaternary alluvium 1s locally present in some of the
stream areasand thick accumulations are found in the
valley fill at the foot of the mountains.

Structure
Folds

Time dild not permit a close study of the details of the



folded structuresvwhich mey exist in the arez. Thelr evi-
dence 1s fraszmentel in the Precambriasn rocks, but in-
dications are thet probably during Precambrian tlme one
or more periods of folding occurred which probatly re-
sulted in the beds standing almost verticelly in pos-
eibly isoclinal folds.

Faults, Fractures and Shear Zcnes

Exclusive of the late Mesozolc(?) and Tertiary(?) igneous
activity consisting primerily of the intruslon ol granitic
eand related rocks and the assoclzted acidic and basic
dikes, the most important structural features in the aree
consist of a series of northwest-southeast trending
faults. Although at present largely concealed by

valley fill and alluvium, the most prominent and lmportant
faults are those which ralsed the Certet kountalns to
their present elevation sbove the surrounding plailns.

Within the range are a serles of Tfracture systems. The
magnitude of the movement on these 1s noil known but
probably ranges from a few feet in some of the shear zones
- to possibly several hundreds of feet in the more lmportant
fraectures of the system. These frectures trend northwest
to north-northwest and are relatively steep dipping. Re-
portedly most of the dips in the region sre to the north-
east, but some are to the southwest. However, the writer
bas observed some with dips as low as approximately 45°.

Although the fractures tend to be relatlvely perallel in
strike, there are varlations and some of the fractures

have brenches and may "horse-tail' and fade out. There
are also some well defined transverse fractures but these
do not appear to have off-set the northwest trending faults
to any eppreciable amount. Some of these transverse
fractures may te simply gash breesks assoclated with the
mein feulting.

The age of the northwest fractures 1s later than the Pre-
cambrian rocks since they cut across them with little
variation in cnaracter. The age 1s probably Paleozolc

or Mesozoic, but pre-Ithaca Peak granite and related rock
intrusions, since these intrusions have in places been
guided by the northwest fault system.Later movement has
occurred on some of the fractures as is indicated by brec-
ciation ond off-sets of the fracture-filling materlial.

At least some of the transverse faults and gash fractures
are of the same approximate age as the northwest trendlng
faults, namely, pre-Ithaca Peak and related intrusion time,
since some of them are filled by intrusive materlals.
Others are definitely later since they off-set the fllled
faults and may contain no igneous rock filling.



Veins

Most of the veins are associated with the various dilkes.
It seems to make little difference whether they are basic
or acidic in character, belng found along both dlabasic
and rhyolitic dikes. However, not all of these dilkes
are mineralized. Likewlise, the eplitic and pegmatitic
dikes do not appear to carry minerallizatlon.

The veins at.thé surface may be marked by yellow to brown
or reddish 2zones which are quartz bearing or silicified.
Elsewhere, they may be marked by reslstant dlabasic and
rhyolitic dikes. Where the ore bearing solutlons were
especially active these dikes may be highly altered end
bleached to a a light yellow or tan color.

The veins may range in length from a2 mile or more to only
a few hundred feet. Thelir wldth renges from a fraction

of an inch to several tens of feet wide, but it is estl-

mated that the average width is not more than 3 - 4 feet.
However, the veins typically pinch and swell horizontally
and reportedly follow the same pattern with depth.

The veins usually are separated from the well-rock by &
thin to thick clay or gouge zone. The gouge zone and
vein may be along the hanging-wall, foot-well, or inter-
mecdiate in the dike. In places, the gouge only 1s present
and there 1s no minerallzatlon. Where clay or gouge 1is
present, the vein material may be readily pealed off the
wall-rock; where they are absent, the veln may be frozen
to the wall, The type of wall-rock or country rock
appears to make little difference in the mineralization
in the veln. Dissemination. of ore minerals into the
country rock to any great extent was not noted.

Mineralization

The age of the mineralization is not definite but 1t 1s
largely post- basic dike and granitic intrusion since the
minerel veins cut these dlkes and the mineral tearing
solutions have altered them. Mineralization along the
rhyolite dikes is short and spotty in most cases; 1t 1s
probably post- rhyolite dlke 1n age.

The minerelization centers around the Ithaca Peak intrusive

in the Mlineral Park area. At this locality mineralization

is typically copper sulfides and associated minerals. Velns

mey occur, but the deposit is more typically & "porphyry copper"
which isnow being mined as an open pit dissemlinated copper
deposit. £lthough veins of higher grade of minerall-

zation occur in the deposit, it is typlcally a low grade,

weakly disseminated copper sulfide occurrence with an

oxidized copper capping.
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Surrcunding the i{ineral Park center is a zone several
miles wide of lead-zinc-silver bearing veins and outside
of that is a zone of silver mineralization. These
zones do not have sharp boundaries ancd are gradationzal.

The subject claims are in the lead-zinc zone but do
carry & small amount of copper and substantial amounts
of silver. The mineralization occurs in veins of
mesothermal type or veins which formed a2t moderate tem-
peratures and pressures within the crust of the earth.

The primary mineralization is one of lead (galena), zinc
(sphalerite) and silver (argentite) sulfides together
with some arsenic and antimony bearing compounds (sulfo-
salts). In addition small amounts of copper sulfides
are present and reportedly there 1s minor native gold

in the veilns. In the area molybdenum, vanadium and
tungsten bearing minerals have been found. Molybdenum
usually 1is found with copper and very eesily could be
present throughout the area.

The primery silver minerals are the sllver sulfides and
silver sulfo-salts. However, much of the silver provably
occurs with the lead as argentiferous galena.

The secondary ore consists of the near-surface oxidized
minerals of lead, zinc, silver and copper together with
" residual concentrations of gold. In these secondary
minerals are found the native metals of silver, gold
and some copper.

The rich silver deposits of the area were basically the
silver chlorides, bromides and native sllver developed
on the oxlidized portions of the veins.

Depth of oxidation ranges from a few feet to several
hundreds of feetl. The average depth is reported to be
about 100 feet. The primary sulfides become the maln
ore minerals below the oxidized zone and et the base of
the zone is the "zone of secondary enrichment" especlally
important in connection with oxidized copper bearing
deposits.

Porphyry Copper Potential vs., Vein Potential

The RMC holdings around the Chico Mine are typlically
vein deposlits. They are essentially lead-zinc types
which at increasing depths probably will increase 1in
copper content. Likewise, northward towards Mineral
Park the copper content of the veins will probebly in-
crease., There 1s no question that the property lies in
an area of excellent veln development and veln-ore po-
tentlal.
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The open pit operation at Mineral Park, about 2 miles
to the northwest, is on a porphyry copper deposit de-

veloped in the Ithaca Peak stock., Equivalents of the
Ithaca Peak stock granite are present in the RMC claim
area. No evidence of disseminated copper deposition

was observed in the brief time epent on the claims., How-
ever, exposures of this cranite are extremely limited being
covered by other rock types. It 1s quite possible that

& branch of the Ithaca Peak stock could extend into the
area and underlie the bProperty and that it might carry
disseminated copper deposits. To determine this
posslibility would take deep IP geophysical work Tfollowed

by deep drilling where indicated by the geophysical
results.

PAST EXPLORATION AND DEVELOPMENT

In 1974-75 some 65 drill holes were sunk on the property.
Many of these were to test the mineralization associategd
with the Bronco Dike. Most of the holes were about 50
feet (inclined) in total length; rarely was a hole 150
feet or more in length. These have been discussed earlier,

Pits, cuts and shafts abound in the area, These range

from a few feet deep to shafts over 400 feet deep (report-
edly). Adits, tunnels and cross-cuts amountlng to thousands
of feet of underground workings, usually along a velin,

are present., Many of these have been explored by Mr. Keaney
and have been sampled and &ssyed to varying degrees., Meny

of the workings are no longer accessible. The results

of his findings are included as part of this report.

EVALUATION

No tonnage evaluation nor dollar evaluation can be made

for the RIMC holdings in the Chico Mine aree. There are
two malin reasons for this (1) time was insufficient to

do this and (2) data from past developments were in-
sufficlent or unavailable to eneble any type of calculation
as to value to be made.

However, there are several poslitive factors which sug-
gest a good value to the property:

ds The property lies in a mining district from
which extensive tonnages and values for gold,
silver, copper, lead and zinc have been ob-
tained;

2, There is abundant evidence of well mineralized
veins crossing the claims;

3. A number of good mines have been opened on



verious claims in the RiC holdlngs;

L, Assays by Mr. Kenney show areas where good
values for various metals occur; deteiled
sampling might delimit good core bodies based
upon the location of the good assays obtained.

 CONGLUSIONS

The property 1s well located in a well mineralized
area.,

There is good minerallzation underlying the property
in the form of silver, lead and zinc bearing veilns
with some essocilated gold.

The values in the velns were sufficiently good to
support in the past, when metzl prices were low to
very low,a strong mining activity.

4 mill will be necessary to concentrate the metal
velues and to eliminate waste material.

The extent and value of the mineralizetion remaining
in the property areea can only be determined and
evaluated by additional exploration and assaying.

Future exploration and evaluatlon woulé take the form
of: :

a. Geologicel mapping and sampling

b Geophysical exploration

Ce Drilling

d. Mining exploration, blocking out and pro-
duction of discovered ore.

Only those steps will be used on various portlons
of the property as will be most effective to de-
ternine the ore potenial and delimit its boundariles.

Willard D. Pye
Consulting Geologlst
Arizone State Board of
Technical Registration #4033
California Board of
Registration for Geologilsts
# 2654
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JEMISON MINE.

Summary.

The Jemison is an exceptionally good prospect.
There is less gamble than usual a&s to opening ore in quantity
and in the metallic content of the ore. The physical condi-
tion of the metals is not as refractory as others in the
district that are being successfully treated. Milling con-
ditions are improving almost daily.

The vein is strong and like all the others of the
Cerbet Mountains will undoubtedly continue to great depth.

The bottom of the shoots have not yet been reached in any

mine with which the writer is familiar. OTIwo properties are .
developed over 1200 feet in depth. Iwo shoots on the Jemison
are sssured and adjoining ground will probably give others.
It 18 true in the district, so far, that surface shoots
heve 81l continued in ore with deeper development .and dévelq
opment has in several cases opened shoots of ore that were

not indiceted in the veins at the surface,

There is no tonnage blocked out, but 170 feet of
drifting in the lower Jemison tunnel 1s on ore that will
yield a good profit,. Experiments so far made indicate that
by means of gravity and #lotation concentration, combined
with partiel roasting and magnetic separation of the irom
from the zinc products will be made such that the operator
of the Jemison will get paid for 80% or more of the

metallic ocontent of the ore.

D - b S A - S
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This property is in Mohave County. Arizona. It is
on the West slope of the Cerbat Mountains, about half way
between Kingman and Chloride. It is reached by road in
gseventeen miles from Kingman, which is on the main line of
the Santa Fe Railroad. The mine is four miles from Mineral,
e station on the branch railroad running from Kingman to
Chloride.

The wagon road from Kingman 1s passable to auto-
mobiles but the last two miles to this property are very bad
and would be unsuitable for trucks at present, being up &
rocky gulch. The rise is 150 ft. to 200 ft. to the mile.
This poor portion of the road is the branch from the main truck
road to Goloonde and serves at this time no other property
then the Jemison. A suitable road for Ore heuling from the '
Junction of the Golconda road to the mine will cost about
33600400, The present road, though subject to repeated
washing out, 1is gufficiently good to handle &ll freight, etc.,
by teams and wegon during preliminary and development operations.

Telephone and electric power lines pass within 5 mile
of the propertye. The nearest post-office is "Golconda," at
the Goleconda Mine about & mile and & half by foot trail to
the south.

Kingman is the main supply point. It 18 & town of
5,000 people and the various stores and supply houses carry
everything in stock that is neceasary for all except the
largest operations.

There are several surveyors and assayers available
doing custom works, Haff and Colwell, whose permanent address
i1g Oatman, Arigzona, are very reliable for anything in the way
of surveying, and R. C. Jacobson, XKingman, is a careful and
reliahle assayer.
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Throughout the section fuel oil or electricity from
the Desert Power and Water Company is used for power. On
small installations the former is usually the cheapest as
the rate for current is 2-1/2 centg per Kilo-watt for small
quantities, decreasing to 1-7/8¢ per kilo-watt on & consump-
tion of 400,000 kilo-watts per month. This is roughly
equivalent to $12.00 to $15.00 per H.P. per month. Timber

48 & serious item as "0.P." (bouglas Fir) costs $28.00 to

$35,00 per M. in Kingmen in carload lots. Fuel oil costs
from 4-1/2¢ up, F.0.B. Kingman. Distillate for Holsts

ete., ranges around 1ll¢ per gallon. For this particular
case electricity would be the best for any preliminary oper-
ations due to the roasd conditions unless the mine is sufficient-
1y developed when the time comes to put in machinery to
warrant & permenent road. Depending on hauled fuel with

the present road would be too uncertain.

There is available water on the ground for all

domestic purposes for some time to come. All the ﬁines in
the distriet make water with depth, ranging up to 1560 gallons

per minute. The mines are the source of sall water for

milling purposes.

At present the principal producing properties of
the district are the Golconda (Union Basin Mining Company )
end the Tennessee (U.S.Smelting, Refining and Mining Company ).
The Golconda is sbout a mile, in an air 1ine, south of the
Jemison, It is developed to some 1200 feet in depth and is
at present producing about 1800 tons monthly of zinc ore

and concentrate running 40% zince and carrying & little gold

and silver.
The Banner mine of the Arizona Butte Mining Company

B



is producing & little lead concentrate. Various other prop-
erties are making intermittent gshipments.

The production of the district was originally
almost entirely silver. The surface ores in numerous places
were rich in native silver, horn gilver and ruby silver. AS
depth was gained the precious metals decreased but large
vodies of base metals were opened, principally zinc and lead
with occasional copper bodies. It is these base metals that
meke the mines of today.

The XKeystone mine has a mill under construction and
there are two custom mills being talked about. One of the
custom mills i1g being considered by the Zinc Concentrating
Company, who will begin erection as soon as they are reason-
ably assured of tonnage. Their mill as outlined, will
jnelude roasting and magnetic geparation as well as the usual

wet methods, They are in the field for zinc vroduct high in

- - - -

iron.
' Mhe Jemison group consists of four locations rela-

tively situnated as shown on the accompaning map. There are
some seventy-Ffive acres or 80O covered. The map shows the
ground ag 1t is monumented. The\claims are all irregular
and in the case of the "White and Blue" claim the location
ney be illegal. T would earneatly recommend that as soon
as the mine work will warrant, amended locations e made and
the claims brought within the legal limits as to size and that
the exterior lines be made parallel and corner posts put up.
There sre no permanent improvements on the ground .
There are tents and camp equipment sufficient for five or

six men. All work now is by hand, no machinery. \

- s . - - -




There have been numerous articles published about
the mines in the Cerbat lountains, but the summary and the
most reliable information given the general public i3 in
J. S. Geological Survey Bulletin N0.397 where Iirs F. Co
Schreder gives the resalts of his study of the section made
during the winter of 1906 end 1907, Mr. Schrader published
& later article &t page 1935 in the November 1916 Bulletin
of the American Institute of Mining Engineers.

At the Jemison the country rock 1s the usual

npre-Cambrian Complex" of the Corbat Mountains., It exiats

here us a medium greined granite, with & 1ittle of the joint-
ing and gnelss forming action. “here have been two sets
of intrusions; lr. Schrader speaks of them as "mertiary"™

end "Pre-Tertiary."

The "Pre-Tertiary" is represented on this ground
by the "Broncho Dyke", which runs the lengths of the Mammoth
and Mendocino claims. The dyke was the reason fog locating
and is the "vein" of these claima. It strikes nearly north
and south and continues to the south well into the Goleonda
@xtension holdings and to the north about 1000'_beyond the
end line of the Mammoth claim. It has a total length of
gome 4500 feet.

The Tertiary intrusives are not positively iden-
41fied on this ground, though a latite (?) that appears near
the common end line of the Mendoeino and Memmoth claims and
which strikes a little wes% of south from the Broncho Dyke
probably belongs %o this group. Just to the west of these
olaims is the Pasadena Dyke. It 18 one of the Tertiary
rhyolites which gtrikes N. 10° %o %0° W, and a similar one
1s seen &t the top of the ridge of the range near the south

east end of the Night Hawke
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While no appreciable tonnage has been found on any
of the dykes, values in gold and silver can be obtalned almost
any where along their strike anﬁ in places several tons have
been taken out that are very rich. The indications, however,
are that these pockets are purely surface enrichment.

The mines of the districet are all on well defined
veins that make out at sharn angles to the dykes, Nineraliga-
tion has followed both sets of intrusions. Though it is by
no meens & proven fact, and further development and observa-
tion may orove otherwise, the present indications are that
the veins making out from the Pre-Tertiary dykes are richer
in copner, iron and gold, while those out from the Tertiary
are richer in silver asnd lead. This does not apply, however,
to a large area near Mineral Park where there is a dissemi=-
nated pyrite carrying copper in a rhyolite porphyry that has
produced & number of secondarily enriched copper deposits.

The Calena usually gives way to iron and the irom %o zinc.

Due to heavy and rapid erosion the oxidized zone is ‘shallow and
primery sulphides are often found alose to the surfuce., In
many places the surface zone 1s that of secondard enrichﬁent.
Much ruby silver was found in the early days in the oxidized
ore, Roth in the oxidized and in the sulphide zones the various
bagse metals showing are refractory mixtures of pyrite, chal-
copyrite, blend and galena, In the past some of these ores
have proven too refractory to nhandle. At present, however,
unlase the condttions are exceptional, almoat any of the
aulphides caﬁ be separated and merketed with a saving of better
than 80%. By this is meant that various combinations of flota-
tion with a nartial rosst and magnetioc separation have given,
both in practice and in experimental work, clean marketable

products.
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It is well to remember that the so-called blend of
the Cerbats is really not & straight sinc-sulphide, but is in
fact & marmatite; that is an iroﬁ-zinc sulphide, the iron
being chemically combined. Yhe result is that a forty-five to
forty-six per cent Zn concentrate is as rich &g can ordinarily
be mede. The pure mineral runs but 51% Zn.

The promising showing of this ground is on the Jemison
vein. This strikes 8. 47° degrees E. and mskes out from the
Broncho Dyke at about the middle of the Mendocino cleime. It
igs traceable definitely nearly to the S.E. end of the Jemison
claim,. At & point about 200 fest from the Broncho Dyke a
brench vein takes off which strikes about 8. 68 Degrees K.

A tunnel has been driven to the intersection of the
dyke and vein and from the interseation is continued aB &
drift on the vein. On December 25th, 1916, it opened the vein
for 170 feet. Values andi sampling are indicated on theaccom=
panying assay map. The face is still in very good looking
ore, There are three upper tunnels that develop the vein to
a8 certain extent. The two upper tunnels are in oxidized mAta-
rial entirely, though occasionally & speck or two of sulphide
remaeins, An old stope near the face of the upper tunnels 18
reported to have produced geveral hundred tons of ore going
4200,00, the values being maindy in gold, 'his stope, though
caved, shows a shoot apparently about 40 ft. long. The tunnel
is on the vein for nearly 300 feot before getting into the
stope.

The lowest of these three upper tunnels ig really
a orosscut and evidently only reaches the branch vein mentioned
above., The wein's width wherever minersligzed is from two to

five feet and so far averages 3.2D feet,. fhe ore will evidently
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occur in shoots. The one in the lower tunnel now being driven,
80 far is shown to be over 200 feet in length.

The shoot indicated in the uppef tunnel by the old
stope can be expected by comparison, as a little greater depth
is attained, to be longer than the 40 feet now shown. It would
be reasonable to expect, out of & length of vein of 1600 feet,
thet at least-one third of it would be mineralized, and entirely
possible that there would be even more. Barren zones wiil
undoubtedly be encountered in drifting nlong the vein, but the
eropoings and the experience thruout the district would indicate
that valuee would be found along one third of the vein's length.
The Jemison vein is lost on the surface near the upper (S.B.)
end of the claim, but the indications are that the vein showing
on the Littlie Johnnie is the same.

At the present time there is nothing in any of the
upper tunnels to be considered, except that & shoot of ore is
quite positively indicated by the old caved stope. The middle
or eross cut tunnel, so far only cuts the branch vein.

The showing that gives the property its principal
value is in the iain or lower tuanel. As this leaves the dyke
and penetrates the hill it gets more and more into the unaltered,
primary, sulphides. The mresent face (12-24-16) shows very
1ittle oxidation. The ore is a mixture of Sulphide of Iron,
Copper, 4inc, and Lead "y .,e." Pyrite, Chalcopyrite, Blend and .
Galens. There are bunches of Arsenopyrite intermittently along
the foot walle. The relative proportions of the minerals are
best seen in the analyses on the assay map and particularly in
the analyses of the dump samples. In places there are signs
of secondary enrichment, but the zone is apparently thin.

Some of the higher aesayé of copper are undoubtedly due to

gecondary glance. It is to be expected that the copper will
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decresse as one gets farther from the dyke and also that 1t will

decrease with depth. This hes been the case at the Alpha and

other properties in the vicinity, but it is true that none of

them had es much chalcopyrite showing in their upper works &s

the Jemison.

There is nothing in the way of "Blocked out Ore" at

present. One might stope & little but the backs are shallow

and t0o near the oxidized and lemched zone, In driving the

present main tunnel, the mineral could be sorted carefully

and svpproximately 15% of the ground broken would be available

for shipping. The Jemison vein now averages 3,25 feet wide,

whioch means 65 tons for each foot of depth on a shoot 200

feet long.
Driving three feet o day, would mean some 90 ou.ft.

or sbout 8 tons, 15% of which or 1.2 tons 18 available for

direct shipment, efter hand sorting, &s long as present condi-

tions remsain unchanged. This 1.2 tons would be about, a8

indicated by the sampling; Au. 0.15 oz., Ag 30,0 0Ze, CU 7.0%,

This would yileld:

$3.00
15,10

Pb 1.5%, Zn 6.5%, Fe 1240 %.

Aw.

Ag. 95% at 60¢

Cu. 7% gets pald for
120% at say 25¢
quoted less 2.5¢
for marketing charge 27.00

iThig is sbout a $45.00 ore:

Heuling to the railroad now would be at least
$3,00, which with $7.00 frieght and $7.00 treatment or $45.00
1ess $17.00, wonld leave & balance of $28.00 as the value of

Thie indicates that for a while at
This would

the product on the dump.
1east $30.,00 to $35.00 could be realized a day.
materially help, put would not pay &8ll expenses, assuning

N\
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assuming hand mining and hand sorting on three shifts. It
would take especially good work to make three feel with hand
gateel. Bunches of arsenopyrite occur in a streak on the foot-
wall and this product can be segregated 1in drifting and made

to yield gsome roturn &s it corries high gold values, averag-
ing one &nd one half ounces. Its tonnage 1s, however, decid~
edly limited. A selected piece of the arsenopyrite gave

30 oz, gold per ton.

Depending on the poliecy of the operators, it might
not be worth while at this time, to try to make any of the
above segregations, but to put all the material on the dump
to be handled later by mill or otherwise. T¢ will be hard to
save the material in dumps &s there is no place that will be
frae from possible loss by freshets. The metal prices are

more ept to decrease than to hold their present values.

The ore markets at present are Humbolt, Sasco and
Hayden for Copper products, while the nearest lead ;meltera
are Selby and E1 PasO. zine products of this section
ususlly go to Bartletsville, Oklﬁ. some products can be
marketed &t the Needles Concentrator of the U. S; Smelting,
Refining and Mining Company . The latter plant tekes some
complex ores of the Cerbat Mountains when they are righer in
1ead, for a treatment charge of from $2.50 to $3.00. They
buy the lead concentrate they make and hold the zine concen-

trate or other product on "shippers orders"
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Milling costs, including developing and milling, can
be reasonably estiiated at $5.00 a ton on the Jemison. The
Goleconda is working at this figure snd thelr conditions are
exceptionally difficult. The Goleconda mines their vein in
places at a width of only'lz inches and yet keeps their
average Tigure down to the above $5.00, They allow $1.25
of that for development. $1.26 is a fair allowance for
putting the ore oOr concentrate on the cars, assuming a falr
truck road. The usual figure for this gection for freight
and treatment on material of average grade 1s $14.00 for lead,
jron and copper products. When Spelter is guoted at seven
cents, 40% zinc products are worth %20,00 to $21.60 a ton
1oaded on the cars at Mohave County common points.

The Jemison will mine cheaply by comparison, &8 the

width is good and the walls stand well, - The vein being prac-

tically vertical also helps.

- . S W W S G -

0f the surrounding ground, there is nothing of interest
ot present to the immedinte west and north,  To the south is
the Ora Platae Mine of the Goleonde Extension Companye It
hes a shaft 360 feet deep. The vroperty has a number of eross
preaks or veins out £rom the Broncho Dyke. They produced
much high grade ore in the early days, 1ts past production have=
ing heen gupposed to be $500,000,004 Some copper showed near
the surface, but apparently not as much as at the Jemison. ¥rom
the 100 to the 285 1levels, the ore became Very refractory, being
a mixture of Pyrite, Galens and Blend, high in iron. It was
nigh in total metal velues, but hard to segregate. On the 360

foot level s nmarked decrease in the pyrite and increase in zinc

ococurred. The lead seemed to hold about the same. No ore was

shipped or treated from the lower (360) foot level, but it was
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geen by the writer just before it was allowed to f£ill with
water and the showing was very attractive. At that time,
January 1916, the property was under option to O. A. Tumner,
who owing to financial difficulties was unable to hold the
property and it eventually reverted to the owners, lir. O. D.
M. Gaddis, et al, of Kingman. It hag been recently (Dec.1916)
re-optioned and work of uawetering is being started. The
01d shaft is sihall and in bad condition so it is proposed to
drive s long tunnel from hear the Golconda Road which will
cut the 0ld shaft between 300 and 325 feet. This tunnel :
eross cuts & number of veins showing on the surface. The
mine makes about 150 gallons of water a minute. It is de-

geribed on page 100 of U.S.Geological Survey Bulletin No. 397,

The surrounding ground which is most interesting to
the operators of the Jemison, is that which lies to the south
east and east. I refer to the Clamp claims and the Night Hawk.
Their relative position is shown on the accompanying.maps.
There is very little work that asmounts to anything on the Clamp
ground, but as has been sald before, the Jemisdn vqin is proba=-

bly continued as the vein on the Little Johnnie Claim, The
amended claiqs would have a common end line. There is every
indication of a shoot near the middle of the Little Johnnie and
beyond the Little Johnnie is the ground of the Nelson Bros.
who have some high grade surface enrichment ore and every indi-
cation of two shoots, however, it is too far away to be of

particular interest at this time.
The Night Hawk lMine consists of two olaims, the Night

Hewk and Rip Van Winkle. It is briefly described on rage 103

of U. S. Geols Survey Bul, No.397. Some very high grade gold
and silver ore has been taken out in the past and there is every

jndication of strength in the bottom of the present lowest
-l2«- :



workings. It is now being worked by leasers, who shipped.

this fell (1916) & car of hand sorted material that netted

them over 300,00 per ton. The.Night Hawk has a long strong
shoot and though it is narrow, being only about 18 inches to
two feet wide, its higher values nake it attractive,. No
gsystematic sampling has been done on the property as it is

not so situated as to be readily handled as an individual
propertye. There are two ways 1t could be worked; Dby & long
tunnel from the north west end of the Scotty claim, owned by
Paul White, which would be =2 drift, or by & cross cut from

the Jemison, asaqming that the Jemigon tunnel is driven to

or under Olamps Little Johnnie cleim, Thig latter is the more
gttrective. In the natural course of events, the Jemison tun=-
nel will reach tho Clamp ground and from there the cross cut

to the Night Hawk, will be over 1000 feet shorter than the
drift from the Scotty. Ohis would also eross cut the veins

on Clemps kint claim &s well &8 seversl minor veins that show
on the surface. It is true that only minor ore shoets are

geen at the surfacc on this intervening ground, but it is

much more promising than & drift with the country. The ocross
cut would &lso have & little greater depth. The whole question
of the Night Hawk in connection with the Jemison, is one of

the future, but it would be considered to a certaln extent when
figuring on possibilities. Phe control is in the hands of

Mr, I. M. George, of Kingman, who will be found & very reasone

able man with whom to do business.

Experiments have been made demonstrating the success
of flotation and of partial roast-and negnetic separstion, 88
a means of treating the ores of the Cerbat Mountains.

Jig and table concentrates are made which take care
of the lead. The middle product is given a partial roast
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and then sent to & magnetic separator giving zinc and iron
products. The copper will be with the iron and is shipped

by itself, If the copper conteﬁt is low, the iron is com~-
bined with the lead concentrate and sent to the lead smelters.
The slimes and tailings from the above treatment are put

thru flotation machines.
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RECOMMELDATIONS »

mhe Fractions betwcen the Jemison, Little Johnnie
and Valley View No.l clains, should be located at once.

Clamp should locate the raction between the Rip Van Winkle
and the Mint.

An option should be obtained on the Clamp holdings.

Amended location notices and corner posts should
be put up at once.

Additional and more substantial camp facilities
ghould be provided and telephone communication established
with Xingmen, which latter cen be done with three quaxtera of
e mile of line to the Ora Plata.

Some ground on the slope & half mile to a mile west
of the present camp should be located for & possible future
Mill site.

The present lower tunnel gshould be pushed with all
possible speed to prove the length of the present ore shoot
and to open the ore at the other end of the claim. Whereas
the present shoot near the Broncho dyke should be developed
to a greater depth, i4 is the feeling that the nhorizontal
extent and the existence and length of other shoots is the

most important thing for the immediste future.
The installation of machinery is dependent on the

policy and finances of the operators with regerd to the terms

of their option.




In submitting this report on the Jemison lline for your
consideration, I must reming you that my examination was
necessarily hurried, and I was able in my two days at the
property, to cover only the country in the immediate vicinity
of the mine. Among the various properties, however, that I
have examined for yoursélf, as well as others, I find the
Jemison the first one, for some time, that I ecan sincerely
recommend; believing that a personal inspection yourself, as
well as reports of other engineers you may employ, will but
bear out the impression this prospect left with me. I can
hesrtily recommend it to your rurther investigation and
exploitation.

ihe LOCATION of the property is about fifteen miles norther-
1y from Kingman, in the Hualpai llining District, llonave County,
Arizona; in a range of comparatively low hills known as the
Cerbat cange. It is reached by auto road (about 17 miles )
from Kingman, and is about taree and onQ-half miles from the
nearest shipping point, ineral, on the Kingman-Chloride srench
of the Santa Fe xailroad. ¥ingman is the supply center, &
substential town on the main line o the santa Ie. The general
tovography is typical of the Arizona desert land, sparse vegeta-
tion and no continuous running streams. Yimber mus@ be shipped
in, and water for mining purposes secured from springs or the
mines themselves. In this regard I will state that I saw one
mine operating a 950 ton mill with ease, by the aid of the mine
water alone. For domestic purposes numerous sorings of good
water are available and the Jemison itself has several such
on its own property. Ag regards timber, the rock in the vari-

oug openings visited, gtood well and, with a back-filling syS-
tem of mining, & comparatively small amount of timber should be
necessary.

NS PORTARION from the mine must be by auto truck, and
the cost should not exceed Two Dollars a ton, which might and

probably would decrease to about One Dollar in handling any
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quantity.

The LIHCPERTY of the Jemigon Mines Company consists of four
practically full claims:- the Vhite a;d Blue, Mammbth, Menhocino
and Jemisoﬂ Lodes, with some cmall fractions in addition. These
claims lie well up the slope of the main range and can be dev-
eloped to great extent by tunnels, though shaft-work will be
immediately necessary in the event of opening a mine. The
claims are so located as to include over three thounsand feet
along a dyke later described nerein, and a full fifteen hundred
feet dong the main vein exposed.

The GHOLOGY of the country has been described by ¥F. C.
Shrader in Bulletin lo. 397 of the U.S. Geological survey. The
main range rock in the make-up of the Cerbat hange is granite,
somewhat gneissic in character. This granite or gnelss is
cut by innumerable masses and dykes of the colcanics consist-
ing principally of granite porphyry, rhyolites and andesites.
Fumerous true fissure veins occur throurhout the Range, strik-
ing off from these dykes and closely correlated to them. On
the Jemiéon property I found such a dyke, from 40 to ?O feet in
width, traversing the Mendoéino and M;mmoth claims and is the
"yein" of these claims, and extends beyond them in both direc-
tions along & general course of N.10%, with a dip of about 55°
to the Viest. Several veins have been developed on the property,
all closely related to the dyke. The principal one of these
is the Jemison Vein, turough tnere is also a very promising
galena vein exposed in a small way on the llammoth claime The
Jemison Vein is well defined along 1its outerop for a thousand
feet. his vein was worked years ago throush two tunnels
about 600 feet Last of the precent workings, and a cave stope
shows that ore was sihipped that ic reported to have run very
high in copper and gold.

‘he WORXINGS at présent open and being used consist of a

tunnel and a winze from a short cross-cut tunnel. This winze
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was sunk on the vein about half way between the upper gold-
silver ore shoot and the mount of the main working tunnel. The
winze in its fifty feet of depth shows & marked improvement in
appearance of the vein and ore-content, and at the bottom shows
three feet of good sulphide ore. The main working tunnel
entered the vein aloag the course of the dyke, as this tunnel
first crosscuts then follows the dyke. At 190 feet from the
mouth the vein leaves the dyke and takes its permanent course

of 5.55%°E,  From this point o vhe face, sbout 165 feet, there
is & well banded shoot of ore containing, continuously, the
sulphides of iron and copper, though the face shows two feet of
sphalerite that would assay f to 7k zinc. Yhis shoot of ore
at this time (Nov.l7, 1916) is 150 feet long, with an average
width of 3% feet; but Trom the appearance of the ore itself and
also the presence of the first sulphide ore in the winze, 60
feet anhead, which is only about 10 feet above tiais level, I
would say there is no stopeable ore yet developed. The last
sixty feet of this drift however, sﬁows an average width of four
feet and at the face it measured 5 feet and 8 inches, the last
30 feet of which included a well banded seam ot arsenépurite,
aboat 7 inches thick, that my sampling showed to average 1l.74 oz.
Gold, with a sample from tine face running as nhigh as 5.40 0z,

ily sampling from the face outward, show a length of 60 feet,

4 feet wide assaying (average) 3.5% Copper, 0.4 0z. Gold and

16 oz. 2ilver, - '"he balance of the drift shows a smaller
width of ore till it cies out in the dyke but for 100 feet would
averaze 2% ft. wide with the same copper content, though a
probable lower ratio of gold and gilver.

The SURROUNDILG MIKES include the Golconda now profitably
operating, and which lies about one-half mile from the Jemison
claim and its vein must be either the same as the Jemison, or
one closely paralleling it. The Golconda Central,also within
one-half mile, but more to the South, is also working and shipp-

ing. ihe LaPlatte or Golconda Extension to the South, with a
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rich production to its credit; ihe Hight Hawk lying about East
of the Jemison reported to have some Very high grade ore; besides

a great many more smaller properties.

The immediate future DEVELOPMENT will be comparatively

simple, as well as cheap. This should consist of following the.

ore and the vein to ét least get under the old worked stope.

As the rock has all the appearance of breaking well, this drift-
iﬁg should not be very expensive. I neglected to state
earlier in this report that electric power ig available for more

extensive work, and the power line may he taponed in about one

mile of pole line. After it is determined how long an ore shoot

or how many are present, it will be necessary to sink both to

develop as well as to aid the gurface poant and disposition of

buildings, waste, etc.
DOV ]

The Jemison is not yet a mine, in spite of its past shipping

history and the development 1ately of this new shoot; for there
is no real ore in sight or blocked out, nor a long enough ore -
snoot developed to be able to Tigure on anything certain. But
with the ore that has been developed, showing, in its compara-
tively shallow depth such é narked improvement in the ‘tenure of

ore and cize, togetner with the presence of another or the same

shoot 500 ti 600 fecet aiead, the top of which has already produced

some rich ore, the Jemison may certainly be termed a very fine

prospect.
(Signed) ERUESTY G. GHAEDINGER,

lMining Engineer.
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THE PORPHYRY COPPER-MOLYBDENUM ORE
DEPOSITS AT MINERAL PARK, ARIZONA 7

By
Harrison A. Schmitt

GEOGRAPHY

The Mineral Park area of the Wallapai mining district is approximately
16 miles north 22 degrees west from Kingman, Arizona., The highway distance
to the area from Kingman and from the Santa Fe railroad which serves Kingmen
is about 18 miles. Ias Vegas, Nevada is about 105 miles to the northwest.
Thg climate is semi-arid with rainfall of approximastely 10 inches per year.
Th; elevation averages around 4,250 feet.

The district is in the northwest trending Cerbat mountain range. The
town of Kingman has a population of about 7,000 and for income depends on
the tourist trade, ranching, and the railroad and mining business. The
‘presently developed ore body lies in Ithaca Peak which is near the west center
area of the Cerbat range. The Mineral Park townsite is in a mountain valley
adjacent to the peak. It is on an early wagon trail which crossed a divide

to the east.
HISTORY

The townsite was completely abandoned a few years ago. The old cemetery
testifies to the hardships of the early days.
Various geologists have described the district. Important publications

include those of Schrader (7), Dings (1) and Thomas (8).



The Wallapai district is well known for its lead-zinc veins with
minor silver, gold and copper which have produced about $27 million in
gross value of metals. In the past decade, however, production has been
negligible.

The resemblance of the outcrops to those of the "porphyry coppers"
attracted early attention. The Utah Copper Company (around 1910 ?) may
have been the first company to drill an exploration hole in the district.
Their drilling consisted of a churn drill hole on the southeast side of
Tthaca Peak within the area of the present ore body. In 1915 the Calumet
and Arizona Company drilled three churn drill holes on Gross Peak, about
3,000 feet southwest of Ithaca Peak. In the 1950's a ﬁr. Chapman drilled
two holes 2,500 feet north of Gross Peak and in 1952 Bear Creek Mining
Company drilled six holes in the area of Ithaca Peak.

In 1949 Thomas in his paper (8) remarked that "the mineralization is
of the well-known disseminated or porphyry copper type." Dings (1) called
1t a stockwork. Actually, it is a porphyry copper deposit with much of the
ore mineralization in small gash veins.

About September 1958, Mr. Keith Martin said that he liked the area and
urged me to visit it. This I did at the request of Duval Sulphur & Potash
Company. At that time, Page Morris was president of Duval Sulphur & Potash
Company and George Atwood was resident manager of its Copper Division.
Further reconnaissance work was started in November. Late in December, it
was decided that Duval would endeavor to option and/or purchase the mining
claims needed for a mine and plant and locafe all the intervening ground.

This encompassed an area totaling about four sections. Later, several more
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sections were added. Churn and diamond drilling was started May 1, 1959.
The decision to bulld a plant was made in October 1962, William Roper

was in charge in the field and George Atwood and Ben Messer carried out
the often difficult land acquisition negotiations. Messer had the overall
responsibility for the last stage of the drilling and underground work.
Dr. H. J. Thiele was hydrological consultant. Two water fields were de-
veloped.

Dorman O'Leary, an engineering consultant, did much of the early claim
location work. Robert Lenon, a mineral land surveyor, surveyed a large
number of claims for patent. Boyles Brothers Drilling Company drilled some
of the first diamond drill holes, particularly the ones which were located
on the top of Ithaca Peak and required helicopters for transportation of
drilling equipment and supplies. Metler Brothers Drilling Company of Tucson
did most of the later diamond drilling and the churn drilling was done by
the Mike Wininger Drilling Company of Phoenix. Aerial Mapping Company of
Boise, Idaho carried out the aerial photography and made the photogrammetric

contour maps.
GEOLOGY

Except for the mineralization, that is, the hypogene and supergene
phases including the capping, and the broad structural features, I‘did not
have much to do with the detailed geologic studies. Don Clippinger,

John Frost, Irving Gray and Keith Martin did most of the work on the
lithology and local structure. Because of the time limitation, their data

were largely unavilable for this paper. Much remains to be done.
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The Cerbat range (Schrader (7)) appears to be a tilted fault block
with ecritical boundary faults on the southwest and with a tilt to the
northeast. The range is only about 24 miles west of the Colorado plateau.
It is marked by numerous northwest dikes, faults and fault veins, although
a few of the dikes, faults and veins bear north-south and east-west and
there are a few other deviations. An early (?) pre-Cambrian terrane of
schists and gneisses and gneissoid granite is cut by younger granite and
porphyry which in turn is cut by largely rhyolite dikes (Dings (1)).

The ore mineralization is later than the dikes. Thomas (8) believes
that it occurred at the close of the Tertlary volcanic actlicity and that
the Ithaca Peak porphyry may be Tertiary in age. Dings thinks it 1s
Mesozoic, Nevadan in age. The mineral suites include chalcedonic quartz
and complex silver minerals. Vugs are present. Thus shallow (epithermal)
hypogene deposition 1s suggested. Dings, however, thinks 1t is mesothermal.

The Mineral Park ore and gangue mineralization chiefly affects the
pre-Cambrian rocks and the Ithaca Peak intrusives. The chief hypogene gangue
minerals are sericite, quartz, pyrite, clay (?) and secondary biotite.

The hypogene ore minerals known to date are chalcopyrite and minor bornite
and molybdenite. Secondary minerals include chalcocite and the various
secondary iron, copper and molybdenum minerals. Turquoise was mined for
many years and i1s still mined under lease.

The Ithaca Peak ore body is a typical enriched chalcocite blanket.

The capping thickness is approximately 150 feet; the ore thickness, 14O feet.
The tonnage estimates vary from 40 to 60 million depending upon basic as=-

sumptions used as to costs, cut-off, recoveries and copper price. The per



ton value of the ore is about the same as at the Esperanza property
although the ratio of the molybdenum to copper is greater. The waste
overburden to be removed prior to commencement of ore production is
23 million tons. It is estimated that the pre-mining stripping will be
completed by June.l96L.

The aerial photographs reveal a circular form centering around
Ithaca Peak. This is perhaps a resolution due in part to the topography
and in part to the "circular" "granite" and porphyry intrusions. However,
it has been noted previously that in aerial photographs ore mineralization
centers in places show such circular or knotty forms. The regional north=-
west lineation, i.e., the dike, fault and fault-vein swarm stands out as
well as does the northeast pre-Cambrian lineation. Less prominent are the

north-south and east-west faults and fault veins. In the area of the ore

body the northwest and northeast lineations can be distinguished. Clippinger's

mapping of the surface area of the ore body reveals intricate shattering
with joints, sheeting and faults predominating in the north 40 degrees west,
east-west, north-south and north 60 degrees east directions.

Two plans and two sections of the ore body are shown in Figures 1, 2, 3
and 4, The axial trend is northwest. The south end bends southwest.
East-west cross-section 2 on the north side reveals a normal blanket-like
form, but 400 feet south in about the center, east-west cross-section 6
suggests the presence of a root. A diamond drill hole put down in the center
of this thick section bottomed at 876 feet in falr grade, largely primary,
ore. This part of the ore body has the highest molybdenum content. The

highest molybdenum intercepts contained abnormally abundant sericite and/or
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muscovite. The central waste area has a high quartz content. The three
dimensional form of the ore body is that of a mushroom.

The outcome of the preliminary reconnaissance capping-alteration
observations compared with the known ore body is shown by Figure 2. The
lack of good correspondence on the northwest is explained by the normally
unfavorable high-pyrite type gossan in that area, The open end to the
south contains marginal ore that possibly will be mined at some future date.

The exact south limit has not been defined.

GENERAL DISCUSSION

The classic requirement for the genesis of the chalcocite blanket or
horizontally tabular type of ore body is a ground surface that 1s not being
eroded too rapidly and a fairly stable ground water surface. Most of the
ore bodies in the Southwest are only roughly tabular and some depart greatly
from tabularity.

Although the top of the Ithaca Peak ore body appears to conform gener=
ally with the present ground surface, it appears unstable. Thus, there are
several large oxidation holes (or cones or fissures) cutting through the
blanket from which the copper has been largely leached out. The pyrite in
the capping is "lagging behind," i.e., some occurs above the chalcocite.
The ground water in the adjacent valley stands at about 4,250 feet, but the
top of the blanket only 4,000 feet away is at 4,800 feet. In the valley,
the sulphides are only a few feet from the surface. Thus, the conditions
for enrichment do not seem to follow the classical concept. The ore body,
furthermore, seems out of adjustment with the present ground surface and

ground water surface. Erosion appears well ahead of oxidation and enrichment.

-6 =




Nevertheless, the conformation, i.e., parallelism, of the mountain surface
and the top of much of the ore body needs to be rationalized. At several
places on the lower slopes, the top of the blanket is less than 50 feet
below the surface. The capping in places is very dense and impervious.

The Tertiary history of the Southwest is gradually being unraveled.
Gregory, Lance, McKee and others offer converging evidence of a Tertiary
history somewhat as follows: The last convulsive type of orogeny that
included thrusting appears to have occurred in the Miocene, possibly late
Miocene. This was closely followed by erosion with some areas approaching
a base level possibly near sea level. This relative quiescence may have
lasted until the end of the Miocene or early Pliocene. During this period,
the Colorado river system was established on a poorly drained broad valley
with neighboring mature uplands. This was terminated by the epeirogenic
uplift that gave rise to the Colorado plateau and that may have started
slowly in early Pliocene and climaxed in upper Pliocene and Fliestocene.
The basin and range faulting accentuated with time. We see much evidence
of the youthfulness of the present erosion cycle. Thus, in the Southwest,
stream gradients are high and sulphides are found in stream bottoms or
even at high elevations.

The Ithaca Peak ore body, therefore, may have been largely concentrated
in pre-Pliocene time. Since then, the Colorado basin, of which this is a
part, has been uplifted some thousands of feet. It seems apparent that the
ore body is trying to adjust itself to the mountain profile. This appears
possible in some places because of the tightness of the rock, with retained

water in the pores in fairly recent times when there was more rainfall. In
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some places the ore body appears to be in a process of destruction rather
than in one of recomnstitution. It may be that the large accumulation of
copper at the Emerald Isle mine was derived from the copper released to
the ground water through accelerated erosion and oxidation.

The localization of the copper in the Mineral Park area by position
and by genesis is of probable interest. It lies only slightly off center
from the larger and surrounding area of lead-zinc veins contalning some
copper, gold and silver. Some of the lead-zinc velns "cut" the porphyry
copper ore. The district along with Bagdad and Jerome is part of a north=
west prong or extension from the "copper oval" in the Tucson area.

Mineral Park is only 24 miles west of the fault that bounds the Cottonwood-
Aguarius cliffs on the west.

Without going into detail at this time with respect to the evidence
and interpretation of the regional structural conditions, we should note
that the Mineral Park and Bagdad copper deposits are very close to the west
"boundary" of the Wasatch-Jerome zone of deformation or orogen. Actually,
with the exception of Santa Rita, Tyrone and Ajo, all of the major south-
western copper deposits are in this zone or adjacent to it.

In detail the Ithaca localization appears to be a three or four way
lineation intersection intimately associated with one or more plug-like (?)
intrusives (Figure 1). The localization of the peak with nearly exact
conformation to the ore body appears to be related to (1) the reinforcing
of the rock, especially by alteration, (2) the resistant high quartz
center (Figure 2), and (3) the soft pre=Cambrian schist on the north and

southeast sides.



SAMPLING

Much of the drilling was done by churn drills. For dependable
sampling of bulk type ore bodies, I prefer the churn drill using the now
more or less conventional procedures. The chief argument for the churn
drill is that in ore bodies as erratic as the "porphyry" coppers often are,
as large an amount of spoil as possible is usually desirable depending
upon the distribution of ore values. With this type of drill, this spoil
may be from 10 to 40 times as much as with the diamond drill. The diamond
drill may be more advantageous where geologlcal information 1s needed. It
can be used for inclined holes and is cheaper. I like to use a few diamond
drill holes interspersed with churn drill holes, usually in the earlier
stages of drilling until the best and cheapest method is apparent. At
Mineral Park, many inclined diamond drill holes were needed because of the
inaccessibility of many of the drill locations.

As 1is well known in sampling, we contemplate possibilities from the
rarely encountered good homogeneity to extreme inhomogeneity. In the
latter case, especially encountered in some gold ores, the entire ore body
must be mined before the grade of the ore is known. The bulk copper de-
posits may fall between these extremes.

In addition to the above aspect of ore bodles 1s the problem of
isolated bunches ané messes of ore, i.e., plums in a pudding versus a
continuity of streaks, veins, beds, etc. Where the ore body is hidden, we
may not be able to be sure, even after extensive drilling, that we do not
have "plums in a pudding." Drilling of this latter type of distribution

may glve deceptively low or high average values. For this reason, most



engineers and geologists feel that some testihg by workings of greater
or lesser extent is needed to reveal the character of the distribution
of the valuable minerals. At the same time, the adequacy of the sampling

procedures may be checked by raises and winzes on some of the diamond and
churn drill holes. A further dividend is bulk samples for mill tests.

At Kingman, a program of underground testing was carried out that
eventually totaled 3,500 feet of drifts and raises. In the beginning, the
fact that the assays in raises for, say, ten foot intercepts were apprecl-
ably lower than certain relatively high runs in the churn drill holes that
were being checked caused some dismay until 1t was realized that the large
bulk of a raise sample smooths out the erratic distribution of the copper
in the much smaller samples from drill holes.

This theory seems to have been supported at Mineral Park for when the
3,500 feet of underground work had been finished the average assay when

compared with that of the drill holes deviated by only 0.01% Cu.
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MINERAL PARK CONCENTRATOR — DUVAL CORPORATION
HISTORY

Mineral Park is located in Mohave County, Arizona, about 16 miles
northwest of Kingman. It is situated on the western slope of the Cerbat
Mountain Range in the Wallapai Mining District, which is about 10 miles
long and 5 miles wide. |

The earliest mining in the area was for turquoise by Aztec Indians
500 or more years ago. Crude stone hammers and other stone artifacts are
still found in ancient trenches, adits, and other workings in turquoise
Mountain.

In 1863, gold was discovered in the Cerbat Mountains; however, the
camp of Mineral Park is not mentioned until 1870, when rich silver ore
was found in the Keystone Mine. The richest ore in the district was
produced from the Keystone Mine. It's production is reported to have
totaled 3,000 ounces of gold, 450,000 ounces of silver, and small amounts
of copper, lead and zinc.

News of the Keystone discovery brought prospectors and miners into
Mineral Park from the mining camps of Utah, Nevada and Northern California.
In 1876, Mineral Park had a population of gOO and had become the county
seat. Soon a number of small mines were discovered and placed in operation.
The principal metal values were gold and silver and most of the ore was
shipped to the Selby smelter in San Francisco at a cost of $125.00 a ton.
Some of the richer ores were shipped by mule drawn wagons to Hardyville on

the Colorado River, then by steamer to Yuma, Arizona.
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From there it was sent to San Francisco over the newly built Southern Pacific
Railroad, and finally, by sailing vessel to Wales in Great Britian.

Declining silver prices in 1882 curtailed much of the mining activity
around Mineral Park, although several small lead-zinc and copper properties

continued to operate, almost continuously, as late as World War II. As

- metal prices declined, and high grade reserves were depleted, practically

i. éll of the operations in the district were forced to shut down. Only a

few gem quality turquoise mining operations were able to continue.

The first drilling in the area was done in 1906-1907 by Calumet and
Arizona on what is now known as Gross Peak. In 1948, another copper company
drilled six holes in and around Ithaca Peak.

In October 1958, Duval Corporation began acquiring claims in the Mineral
Park area and during the period from June 1959 to July 1962, 89 churn drill
holes and 34 diamond drill holes were completed. This program outlined a
crescent shaped porphyry-type copper-molybdenum ore body embracing Ithaca
Peak.

An underground sampling program confirmed the continuity of the ore
body and the samples taken from the raises checked the drill hole results.
After the final feasibility and engineering studies were completed in late
1962, the decision was made to develop the property as an open pit mine with
milling facilities to treat 12,000 tons per day.

Stripping operations commenced in January 1963. Construction of the
concentrator and auxiliary facilities started in March 1963. The concentrator
start-up and testing began in October, 1964, and the first concentrates were
produced in early November 1964. By February, 1965, the designed 12,000 tons
per day milling capacity was reached and the plant has been in production

ever since and is currently milling 14,000 to 15,000 tons per day.

vy, 1164



MINERALOGY AND GEOLOGY

The Ithaca Peak ore body is a disseminated porphyry-type copper deposit.
It consists of a stockwork or fractured mass of quartz monzonite and quartz
porphyry. This stock intrudes precambrian schist, which is also fractured and
mineralized. The ore mineralization consists predominantly of chalcocite and
molybdenite. The chalcocite extensively replaced pre-existing chalcopyrite
and coats nearly all pyrite. Minor amounts of sphalerite, argentiferous
galena, covellite, as well as chalcopyrite are also contained in certain areas
of the pit. Turquoise and minor copper sulfates are the only copper minerals
in the shallow oxidized capping. Ferrimolybdite is also abundant in the

capping. The gangue consists of quartz, sericite, and clay.
CRUSHING

Crushing of the ore utilizes conventional three stage crushing by a 48 x 77
primary gyratory crusher, followed by one 13 x 84 secondary cone crusher, and
two 7 x 84 tertiary cone crushers, operating in closed circuit with vibrating
screens. The crushers are equipped with hydraulically supportéd mantles to
facilitate the the adjustment of the crusher settings while-operating under
load. These hydraulic installations are equipped with Duval designed instru-
mentation and automatic controls. Thus, the secondary-tertiary crusher circuit
is 'subject to fully automatic control by setting the tertiary crusher at a de-
sired product size and operating each crusher in the circuit at optimum capacity.

Ore is delivered from the mine to primary crusher by 65 ton end dump trucks.
The ore is dumped directly on the crusher and the crushed ore, usually minus 8
inches, discharges onto a 72 x 16 inch apron feeder. The coarse crushed pro-

duct is conveyed to a 35,000 ton live capacity open storage pile.
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The coarse ore is drawn from the stock pile by 28 Jeffrey vibratory
feeders each capable of feeding O to 200 tons per hour. It is then con-
veyed on 48" belts to the secondary crusher plant and the ore is weighed
by a nuclear belt scale. The ore is fed to a 6 x 12 vibrating grizzley
with 1-3/8" slots. The oversize from the grizzley is crushed by the sec-
ondary crusher and the undersize discharges on a 6' x 14' vibrating screen
with 5/8" slots. The secondary crusher product discharges to another vi-
brating screen. The oversize from this screen joins the oversize from the
first screen and is conveyed to the tertiary crushers, which are in closed
circuit with vibrating screens. The circulating oversize material is re-
turned to the tertiary crushers and the undersize joiﬁs the undersize from
the first two screens on a 48" conveyor which takes it to a 10,500 ton live
capacity fine ore bin in the mill where a Link Belt traveling tripper dis-
tributes it over the length of the bin. |

The primary crusher has a design capacity of 1,500 tons per hour and
operates 2 shifts a day six days a week. Design capacity of the secondary-
tertiary circuit is 1,000 tons per hour. This provides for a 7 day week,
2 shift per day operation. Crusher and auxiliary equipment maintenance is
performed on the off-shifts.

Each crushing plant has its own dust collecting system. The dust is
recovered with centrifugal type rotoclone collectors with pick-up points

also located in the fine ore bin and the wet grind feed belts.

WET GRINDING

Wet grinding operations, along with flotation, are performed in two mill

sections that are metallurgically independent. Each section produces its own
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final concentrate and tailings. This allows for competitive plant scale
metallurgical testing.

Each grinding section consists of two grate discharge mills each in
closed circuit with 20" cyclone classifiers. The mills are 20' diameter by
11' long and are powered by 1500 HP synchronous motors. These mills were de-
signed as autogenous mills, using ore media instead of steel grinding media.
Although the mills are capable of production in excess of their designed
capacity as autogenous mills, additional tonnage capability was realized by
using conventional steel media and the mills are presently operating as ball
mills.

The mills reduce 80% minus 1/2" feed to a 80% minus 100 mesh product at
35-38% solids for flotation feed. Each mill is fed from four feeder chutes
located under the mill fine ore bin. The belts for these chutes are driven
by a variable speed motor that is controlled by the operator for making manual
tonnage changés. These belts discharge into two gathering belts and then into
the mill feed belt which passes through a nuclear belt scale and discharges
info the mill feed spout. The mill feed rate is subject to automatic control
by utilizing the power draught of the mill, which is measured continuously.

The mill speeds are 65% of critical.

Total water addition to the grinding circuits is controlled by instruments.
The water is divided between the mill feed spout and the mill discharge pump sump
to maintain the desired mill discharge pump density.

The ball mill discharge is delivered to the cyclones by a 12 x 10 Denver
SRL pump or a 10" Wilfley. These pumps are used interchangeably. The cyclone
and pump arrangement was engineered for minimum head. The cyclones are mounted
with their axis 15 degrees from horizontal, and the underflow discharges are

oriented toward the mill feed spout. The cyclone overflows are gathered together



O 2

and discharged into a pipe that feeds the rougher flotation pulp diétributor.
The cyclones are equipped with 3" refrax apex inserts and 6-3/4" nihard vortex
finders. The cyclone connections are victaulic couplings to allow for easy
removal of individual cyclones for repairs.

Three of the mills are charged with 2" and 2%" forged steel balls. The
fourth mill is charged with 11" and 2i" cast steel balls. The ball size feed
ratio is 1 to 1 on all mills. Double wave chrome-moly shell liners are used.
The feed head liners and discharge grates are also made of chrome-moly steel.
Other wear parts are made of nihard or chrome-moly steel.v Three mills have

3/8" discharge grate slots and one mill has 1" slots.

FLOTATION

The two flotation sections are equipped with No. 24 Denver free flow cells
with double froth overflows and froth paddles. The roughers are arranged in
14 parallel rows (banks) of 10 cells each in each flotation section. Each
rougher bank is provided with Duval automatic pump level controls at each of

three levels.

The tailings from the roughers are the final plant tailings and are flowed
by gravity to the tailings thickener. The rougher flotation concentrate is
advanced for up-grading and is first re-ground in two ball mills, one per section.
The re-grind mills are 10' x 10' grate discharge mills charged with 1%" cast
steel balls, to grind to essentially all minus 200 mesh. Initially, the rougher
concentrate is pumped to three 10" cyclone classifiers per mill. The underflow
is fed to the re-grind mills and the overflow is pumped to a pump distributor for
feeding to parallel rows of cleaning flotation cells.

The cleaner cells are arranged in 8 banks per section, and 4 cells per bank.

Duval automatic pulp level controls are provided on each bank. Finished concen-
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trate is produced in the first two cells. Concentrate from the last two is fed
to re-cleaner cells for further cleaning. The cleaner rejects are returned to
the primary grinding circuit as part of the automatically controlled dilution
water.

Re-cleaning is accomplished in each section by two rows of 4 cells each.
The re-cleaner rejects are returned to the cleaner feed and final copper-moly-
bdenum concentrates are flowed to a 50' diameter thickener on each section.

Flotation reagents currently in use are: Potassium Amyl Xanthates and
Reagent S-3302 as copper-molybdenum flotation collectors along with stove oil
as the molybdenite promoter. MIBC is the frother. The reagents are fed by
flowrators located on instrument and flotation control panels. Recorders pro-
vide a continuous and permanent record of reagent consumption. Flotation feed
alkalinity, normally in the PH range of 11.5, is automatically controlled by
instrument controlled addition of milk of lime to the grinding mill feed.

All the flotation produqts are sampled by automatic samplers. The mill

feed is sampled manually by the operator.

TAILINGS DISPOSAL

The final plant tailings are thickened in 225' thickeners, one per section.
Make-up water is added to the tailings thickener. The thickener overflow is
used in the mill as process water. Thickener underflows are controlled man-
ually by darts in spigot lines. The pulp density is maintained at 55% solid
and the slurry flows by gravity through 15" transite pipe to the tailings dam.
Where they are required, drop boxes are provided to maintain a line gradient
of 0.8% to control pulp velocity.

The tailings line on the dam is maintained horizontal with 149 outlets
spaced 39' apart provided for cyclone connections. The tailings dam is devel-

oped by raising an 8 foot berm with a 3/4 yard dragline using the coarse sands

-7-



O 9
deposited in front of the berm by cyclone classifiers. The cyclone overflow
material is released 40 feet in front of the berm. After the sanding phase

is completed, the tailings are released without classification at a high vol-
ume flow rate to permit transport of tailings as far beyond the dam as poss-

ible.
Water from the tailings collects at the end of the tailings disposal area

and is diverted by channels following the natural contours to a pond or ditch.
The reclaimed water is returned to the mill by a skid mounted pump with a

suction hose.

CONCENTRATE HANDLING

The final copper-molybdenum concentrates are advanced to 50' diameter
thickeners in each section. Thickener overflows join the mill water circuit
and the combined underflows are pumped to the molybdenum recovery plant. The
pulp density of the underflow is controlled by instrumentation.

Finished copper concentrate is the reject of the molybdenite rougher
flotation. The concentrate is piped to one 60' diameter thickener. The
underflow is pumped to one of two 8' x 10' four disc filters. One filter is
used most of the time; however, the second one is maintained ready for use
as required. The filtered concentrate cake is conveyed to a storage area,

then loaded by front end loader into 25 ton trucks and hauled to the rail-

road siding in Kingman for shipment.

MOLYBDENUM RECOVERY

The thickened copper-molybdenum concentrates are pumped to the molybdenum
recovery plant. After conditioning, the pulp is steamed and heated in a 6' 6"

pressure vessel. The hot pulp leaving the steamer passes through heat exchang-
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ers to transfer the heat to the cold pulp feeding the steamer. Instrumented
controls are provided for the steaming operation.

The steamed pulp is cooled by dilution and conditioned with the flotation
reagents and then pumped to flotation. Rougher flotation is conducted in two
parallel banks of 10 Number 24 Denver flotation machines having double froth
overflows and equipped with froth paddles. The pulp level in the cells is
controlled automatically. Rougher tailing is the final copper concentrate.
The rougher concentrate is piped to a 40' diameter thickener. Thickener
underflow is fed to a 6" cyclone operating in closed circuit with a 5' x 6
ball mill. The cyclone overflow is pumped to the head cell of a 10 cell bank

of cleaner flotation machines.

Slngle froth overflow flotation machines are used for cleaner flotation.
The cleaner rejects are returned to the copper-molybdenum concentrate thlck—
eners. All of the cleaner concentrate is pumped to the number five cell of a
10 cell bank of recleaning flotation machines. Cell-to-cell re-cleaning is
provided with concentrates advancing to the number 1 cell in the bank, which
produces the final molybdenite concentrate. Re-cleaner rejects are returned
to the cyclone feed in the re-grind circuit.

Molybdenite concentrate is stored in a surge tank and pumped to a 4' x
4' drum filter. The filter cake discharges to a conveyor belt equipped with
a load cell belt scale and fed into a 20 foot I.D. ten hearth roaster. The
roasting operation is fully instrumented with hearth temperature recorder
controllers, burmer flame-out protection, draft controllers, and automatic
lighting of pilot lights and burners. The roaster calcine discharge is passed
through a hammer-mill to reduce lumps. The calcine is further purified by
leaching. It is filtered, washed and finally dried in a 10 foot I.D. four

hearth dryer. Purified molybdenum trioxide calcine is weighed and packaged

in 55 gallon drums for shipment.
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Reagents used in molybdenite flotation are: Sodium ferro cyanide as

depressing agent, stove oil as collector, MIBC as frother, and sulfuric acid

for PH adjustment.

REAGENTS

The reagents used in both plants and their amounts are shown in the table

below.

REAGENT

Potassium Amyl Xanthate
S5-3302

Stove 0il

M. I. B. C.

Lime

Sodium Ferro Cyanide
Stove 0il
M. I. B. C.

Sulfuric Acid

TABLE I

COPPER-MOLY FLOTATION

MOLY FLOTATION

LBS. PER TON ORE MILLED

0.006
0.020
0.050
0.080

3.20

4.75
0.75
0.80

1.60

Mixing and storage of all reagents is perfofmed in one building. Stove

0il, MIBC, and concentrated sulfuric acid are stored outside the reagent

building in steel tanks.

Stove 0il and MIBC are piped and gravity fed directly

to points of use. Concentrated sulfuric acid is diluted before piping it to

the feed points.
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The xanthate and sodium ferro cyanide are mixed with water in tanks and
gravity fed to the mill and points of use. Reagent S-3302 is fed from stock

tanks in the reagent building.

Lime is purchased as pebble quick lime. It is slaked on day shift only
in a 5 x 6 ball mill operating in closed circuit with a 24" spiral classifier.
The slurry produced, 18% solides, is piped to two lime storage tanks and then

circulated through the lime loop.

WATER AND POWER

Fresh water is pumped from five wells located about 14 miles southwest
of Mineral Park. The water system is capable of delivering 3,000 gallons per
minute into a 16" pipeline to two booster stations and then to a 46,000 gallon
raw water terminal tank located on the mill site. It is then pumped to a
281,000 gallon head tank for distribution throughout the plant. A radio micro-
wave system automatically operates the pumping system.

Reclaimed water from the thickeners is reconverted into pump sumps and then
pumped to the points of use in the mill loop. Reclaim water from the tailings
disposal dam is pumped to a 3,000,000 gallon concreted reservoir. Storage tank
overflows are collected in this reservoir. The reservoir provides make-up water
to the tailings thickeﬁer overflow for the mill loop.

Mine water and fire protection water is taken off the line from the terminal
tank and the head tank.

Power to the plant is supplied by Citizena Utilities Company by a generating
plant located at Mineral Park. Three phase alternating current is supplied at
4,160 volts and 60 cycles. The voltage is stepped down by transformers as re-—
quired for distribution to the various circuits throughout the plant. The water
field is supplied current directly from Davis Dam. The average power consumption

for 1965 was 16.74 KWH per ton of ore milled.
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LABOR
Mill operations are under the supervision of the Mill Superintendent,
assisted by a Mill Foreman. All of the mill operations are supervised each
shift by a shift foreman.
Crusher and mill maintenance is performed by day crews from the Mainten-
ance Department, except for routine repairs which are made by‘a shift mechanic.
Also, an electrician and instrument technician are assigned to every shift.

Mill operating hourly rated personnel averaged 73 in 1965. This includes

operators, sub-operators, and laborers.

METALLURGY
The principal recoverable minerals in the ore are chalcocite and moly-
bdenite. Ore milled in 1965 averaged 0.460% total copper with .050% as acid
soluble copper and .030% molybdenum. The ore is metallurgically classified
as two types - monzonite and schist. Blending of the two types of ore is

practiced whenever possible.

Daily laboratory analysis of all flotation and end products serve as
means for quality control and metallurgical production statistics.

Typical metallurgical performance data are shown on Table II.
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TABLE IT
Tons milled per day = 14,000 to 15,000

Operating time, % of possible = 95.0

COPPER-MOLY FLOTATION

FEED

~ 4% Total Copper 0.480
% Acid Soluble Copper 0.065
% Sulfide Copper 0.415
% Molybdenum 0.030
% Acid Soluble Molybdenum 0.002
TAILS
% Total Copper 0.075
% Acid Soluble Copper 0.040
% Sulfide Copper 0.035
% Molybdenum 0.006
CONCENTRATE
~ . % Copper 22.0 to 25.0
% Molybdenum 1.25
RECOVERIES
Total Copper 85.0
Sulfide Copper 92.0
Molybdenum 80.0
MOLYBDENUM FLOTATION
Feed, % Mo 1.25
Tails, % Mo 0.040
MoS, Concentrate, % Mo 55.50
MoO3 Calcine, % Mo 62.0
Section Recovery 96.0
Overall Recovery 76.0 —
/265
—/jnj ore ,-dr,-‘//;g,/ﬁ(,. T+ Kun 47174, 494
a3- Kbs,  pf CopeenT 34,61€, 657
7= PITS l, 183, i
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ieva sesrtbosms,

The Estella ,prospect has six veins, which are mostly sm:
of the larger being about 2 feet thick. They strike mostly abong
N. 607 to 707 W, and dip steeply ~outhwest. They consist principally
of quartz and other oxidized material and are said to have produced
ool silver chloride ore, and some that contained values of %25 in
cold to the ton.

The Estella-Bronco vein. to judge from the croppings, is abon
4 feet thick and has an extent of at least 200 feet. It dips northeast
at angles of about 802, Its ore contains iron pyrites and green ~silver
chloride.  The vein of the [Flora prospeet is 20 to 30 inches wide. Tt
dips about 20 NE. and contains two 3 to 5 inch streaks of oxidized
ealena ore. which is reported to average about 330 in lead to the ton,
The deposit is associated with the contact of the aplitic intrusive
with the older granitic rocks.

The Congress prospeet. alzo known as the * Gireat Bronco,™ is ~itn-
ated in Mineral Park Wash, about three-cighths of a mile west of
Mineral Park, mainly on the south side of the wash. Tt is owned
by James Uncapher. It is a mineralized shear zone. or a fault zone,
with an observed width of 300 feet and a reported width elsewhere
of 600 feet. It trends N. 50° W.. is in alignment with Ithaca Peak
and Nigeerhead, and is reported to be the same *ledge ™ on which
the Queen Bee mine is located. It is probable that the Queen Dee
and Pinkham veins and the Congress ledge are all associated in this
locality. but their direct connection was not traced. The deposit oc-
curs mainly inthe granite porphyry at or near its contact with the
pre-Cambrian complex. It consists of more or less silicified and in
part altered and iron-stained gray porphyritic granite, with pyrite
and chalcopyrite forming the principal part of the ore, disseminated
more or less throughout. The deposit, where best exposed and opened
in the wash by shallow workings extending more or less across it. is
reported to average about 5 a ton in copper, silver, and gold. Ilere
con=picuous patches and areas of malachite and azurite resulting from
recent oxidation occur on the surface and basal slopes of the working-,
and much of the surface diggings is stained yellowish and greeni-h.
The deposit hax received the consideration of some of the largest
companies in the Southwest.  Whether values will be found in depth
seems doubtful.

The MceDonald prospect. sitnated within a few hundred feet of the
top of Cherum Peak on the south side, is on a ledge that dips steeply
north and is reported to contain tungsten ore.

The Argo prospect. said to be located at an elevation of about 6000
feet, is reported to have shipped some high-grade ore running from
200 ounces up in silver and containing good lead values,

The Swift claim is said to have produced and shipped some ore
containing good values in gold, silver, and lead.
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CERBAT DISTRICT. vl

The ore shoot of the Sabbath 1 00-foot shaft.
is reported to contain aboui 2 ounces of gold and 407to 50 ounces of
silver to the ton.

vein, opened by

CERBAT DISTRICT.
GENERAL OUTLINE.
LOCATION AND HISTORY.

The Cerbat district extends southward from the Mineral Park
district for about 4} miles and from the border of Sacramento Valley
on the west to the crest of the range on the east, with a maximum
width of about 3 miles in the southern part.

Cerbat, the principal camp and post-office, is situated on Cerbat
Wash in the foothillz at an elevation of about 4000 feet, 3 miles from
the nearest station of the Arizona and Utah Railroad on the west and
14 miles north of Kingman, It ovigin dates from the early sixties.
when the Golden Gem. Cerbat, Idaho, Twins, Champion, Vanderbilt.
Eurcka. Flores, Esmeralda. and Columbus mines weregdiscovered
or opened. Tt has always been a producer of high-grade’ ore and ix
reported to have produced more than $2.000.000.

A small smelter was operated here in the so-called Indian day=. in
the middle of the sixties, but for want of proper tluxes, for which tin
cans and =erap iron were substituted, the process was not very =uc-
cessful. the lead being turned out in an extremely crude states

TOPOGRAPILY.

The distriet ranges in elevation from 3.000 feet in the  foothill:
on the west to 5.000 feet on the east. Stockton Hill, on the opposite
slope of the range. is reached by trail only.  (See fig. 16.)

The southern part of the district is drained mainly by Cerbat Wazh.
which leads westward across the district into Sacramento Valley.
Its principal tributary from the south is Charcoal Canyon, which is
several miles long and joins it just below Cerbat.

The northern part of the district is drained principally by Long
Wash. which leads northward and westward into Sacramento Valley.
The nearest railroad station to this part of the district is Mineral.
about 3 miles to the west.  Several small depressions which open into
Long Wash from the east are known as Union Basin, Todd Basin.
and Lane Springs Basin,

GEOLOGY.

The country rock is the pre-Cambrian granite. gneiss. and schist
complex. It is intruded by dikes of minette, granite porphyry. dia-
base, rhyvolite, basalt, and other rocks. some of which are associated
with workable veins and are too greatly sericitized for determina-
tion. The complex is also flanked on the west by masses of the
Tertiary voleanic rocks, principally rhyolite.
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Probably the best exposure in the Cerbat Range is in  reonl
Canyon sontheast of Cerbat. The eanyon ents across the beds dingo-
nally and exposes most of the pre-Cambrian rocks. inchuling granite,
gheiss. pegmatite, schist=, and svenite. together with veins and dikes
oceurving in the complex. The series is cut by fault=, <ome of whicl,
now contain ore bodies,

The =chistosity strikez north-northeast, with dip mainly we-
northwvest, varving from 707 to vertical. and the jointing trends
west-northwest, with steep dip to the northeast.

Prominent among the dikes i< the well-known = great white dike.”
co called from the fact that it weathers light butl. Tt extends
thronghont the greater part of the canyon and is associated with
workable ore deposits. Tt is 10 feet or more thick. Tt erosses Cerbat
Wash near the month of Charcoal Canyon, underlies the Gross raneh
to the northwest, and is reported- to extend mueh farther. Tt is o
dark creeni=h hasic rock, which is now altered and sericitized hevond
adequate determination. Though profusely jointed and sheaved. it
seems to be younger than the granite porphyry intrusives with which
it comes into contact.

TIIE DEPOSITS.

The ore deposits of thix distriet contain prineipally gold. silver, and
lead. They ocenr in fissure veins, which in general have a north-
westerly trend and asteep northeasterly or sonthwesterly dip. Those
situated north of Cerbat Wash arve chiefly gold-bearing: those to the
south contain principally silver and lead. The gangue is mainly
quartz and the values usually favor the hanging wall. - The prineipal
minerals are pyrite. ehaleopyrite, galena. zine blende, stibuite, and
native gold. - Near the surface native silver. horn silver, argentite,
and ruby ~ilver appear, hut the water level is only about 80 feet deep.
and consequently primary sulphide ove comes in at relatively slight
depth.

The deposits are opened by about thirty mines. a <keteh of <ome of
which follows. The most important mines. nearly all of which are
now producing, are the Golden Gem, Vanderbilt. Champion., Oro
Plata. Paymaster. New London, Idaho. Cerbat. St. Louis. Flores,
Twins. Columbus, Mpha. Night Hawk. and Rip Van Winkle,

MINES NEAR CERBAT WASH DRAINAGE ON THE NORTH.
GOLDEN GEM MINE,

Location, Listory. and  production—The Golden Gem mine i<
located at Cerbat, on the hillside which slopes to the west.  The mine
was discovered and began to ship ore in 1871 Subsequently it lay
idle for ome time until it was acquired by T. L. Ayers. who shipped
a very large amount (5200.000 reported) of vich (3-ounce) gold ore.
He also hauled some of the ore to the C. O. D. mill, and left over

CERBAT DISTRICT. 93

2,000 tons of second-grade (%21, e on the dump_auch of which

-still remains.  Later the property was bonded to the Golden Gem

Mining Company. of New York. of which Senator Warner Miller
was president. Thix company sunk the =haft deeper and drifued.
but as the ore on the 300-foot level fell off in grade. the mine was
cloed in 190L Tt remained idle until 1906, when it was <old for
$75.000, and is now owned by the Golden Star Mining and Milling
Company,

A H0-ton mill with four Nissen stamps. recently installed. i now
daily turning out about %350 worth of concentrates from the ore
formerly left on the dump.  Twenty per cent of the gold i< collected
on the plates. Preparations are being made to unwater and retimber
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Frovee 13- - Longitudinal section showing development of Golden Gem mine,

the old <haft of the mine, which at the time of visit was filled with
water to the 200-foot level.  This mine hax produced good ore from
the surface down, and the total production is =aid to have amonnted to
$190.000. ,

Dervelopment—The mine is developed principally by a two-com-
partment <haft. 435 feet deep. and four levels containing abonr 1200
feet of drift. winzes. and stopes. The levels are located at 130, 220,
330, and 400 feet helow the <urface. The first level contains 330 foot
of drift north and 135 =outh from the <haft: the second level 200
north and 355 <outh. the third level 200 north and 200 =outh. an.
the fourth level 246 north and 140 sonth.  (See lig. 13.)  The only
stopes are on the 130-foot level. They extend 66 feet horizontally
and from 62 to I feet vertically.
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The prineipal surface equipments are the 40-ton mill 2550 .
tioned. a S4-horsepower hoist. and distillate engines, aguregating 7o
horsepower, for operating the plant. i

Geolugy and ore deposits—The comntry rock is the pre-Cambrig,
granite, gneiss. and schist complex.  Fine-grained iron-gray enej..
soid schist usually forms the hanging wall of the vein. The ~tre.
ture trends north-northeast and the rocks are intruded near by by dia-
base and granite porphyry or monzonite porphyry dikes.  The mnel,.
altered diabase occurs in association with the vein,

The vein strikes about N. 10° W. and dips about. 78° NI It
ranges from 6 to 14 feet in width and wsually carrvies from 2 to
feet of pav ore running from £10 to the ton upward.  The ore <hoots
are reported to be more regular in the deeper part of the mine than
rear the ~urface, ]

The gangne is chiefly quartz and altered rock and i imperfeet]y
banded.  Some of the quartz is similar to the Gold Road type
deseribed on page 158, The ore contains chiefly gold, but carries alxo
silver in places as high as 60 ounces a ton. The ore minerals ape
galena (3 or 6 per cent). zine blende, pyrite, and stibnite, The vein
15 banded and shows evidence of intradepositional faulting.  The
values nsually favor the foot wall. but vary in position. and locally
rich ore streaks 2 feet wide oceur on both sides of the vein.

Southeast of the mine the vein js about 6 feet in width and. as
shown by cropping=. extends about one-fifth of a mile to Cerbat
Washs where there are some indications that it may be split.  So fay
as opened in the mine and two surface prospects bevond, the ore is
reported to run about 20 to the ton,

On the 130-foot level, 270 foot northwest of (he <haft. the vein i
Tanlted off diagonally along the schistosity on the sontl or foot-wall
side of a 4-foot band of Jark sehist. The ove <hoot from the shaft (o
this point looks well and is reported to average high in wold,

The face of the drift extending south of the shaft on this level is
reported by the foreman who had charge when the mine was Sls-
pended to contain a 24-inch streak of %45 ore.

VANDERBILT GROUP,

GCencral deseription—The Va nderbilt group comprizes the Vander-
bilt. Tdaho. and Columbus mines, situated neay together in the foot-
hills at Cerbat, just north of the Golden Gem mine.  The aroup is
owned by the Cerbat Mining Company. with headguarters at s,
Louis. At the time of visit the company was installing a 23-ton mill
to treat the low-grade ore from the upper part of the mines by cal-
cination and amalgamation of the concentrates, there being a large
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amount of low-grade ore, especially in the Vanderhi®® The ore from
the lower levels, owing to its richness, is shipped direet to the smelter,

Vanderbilt mine—The principal mine of the aroup is the Van-
derbilt mine, located about half a mile northwest of the Golden (iem
and a little above it, near the head of Flores Guleh. which drains
westward into Sacramento Valley.  The Vanderbilt is one of the
oldest mines in the camp. Tt was located early in the sixties and is
now producing. It is developed principally by a 300-foot shaft and
800 feet. of drift and crosscuts, ,

The country rock (locally ealled syenite) is pre-Cambrian fine-
grained gncissoid chloritic schist. and is probably derived from a
diorite which has been greatly sericitized and otherwise altered.
Associated with the vein on the foot-wall side is a * porphyry dike,”
which may represent the intrusive granite porphyry.,

The deposits oceur in a fissure vein, which, like the Golden Gem
vein. dips about 80° NE. and is supposed to represent the yrorthwest-
ward continuation of the Golden Gem and Idaho veins beyond their
point of junction. '

The ore, as in the Golden Gem mine. contains chiefly gold values.
but carries silver also.  The ore minerals are pyrite, zine blende, and
stibnite. The ore oceurs mainly on the hanging-wall side. The best
grade is reported to average about $300 or more to the ton. “(alena
occurs from the surface down to the 200-foot level. below which no
lead ore has yet been found. ]

From the upper levels the mine is reported to have produced
$150.000, and it has also yielded considerable ore to the present com-
pany. .

“Ldulo mine~The Idaho mine is located at Cerbat, near the Golden
Gem mine, on slightly lower ground in a gulch on the west. It is
one of the early discoveries of die camp, its ore being worlked hy

Mexicans in arrastres during pioncer days. and it has been worked in’

a small way since 1871, It is developed principally by a 110-foot
shaft sunk on the vein and 275 feet of drift.  The shaft is reported
‘to be wholly in ore and (o show in the bottom a width of 5 feet of
solid ore, which averages about $£20 to the ton.

The geology and the ore are similay to those of the Golden Gem
mine.  The vein strikes N, 20° . and dips 80° I, Tt averages about.
4 feet in width and its ore shoot about 2 feet.  The ore contains prin-
cipally gold, with some sulphide of silver, galena. pyrite. and a little
chalcopyrite.  The production is reported to be £230.000.

> Columbus mine.~The Columbus mine is about one-fourth mile
northwest of the Vanderbilt mine. near the upper side of Flores
Wash. The deposits are contained in a fissure vein, which ha< been
opened principally by two shafts reported to be 175 and 200 feot
deep and by 500 feet of drift. The production is said to be several
Chundred tons of rieh ore,
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ROBERT EMMET MINE.

The Robert Emmet mine, situated north of the Vanderbilt mine,
is reported to be on a large vein, which is said to contain cood values
in gold and to have been a producer of rich cold ore,

FLORES MINE.  _°

The Flores mine is located in the foothills on the upper part of
Floves Wash, a short distance below the Vanderbilt and Cohunlbins
mines. northwest of Cerbat, and about 700 feet above Sacraniento
Valley. The property comprises a group of four mining claims,

The mine was first located in 1871 by a party of prospectors from
Nevada, but owing to the hostility of the Indians actual mining il
not begin until 1875 or 1876, At one time the mine was known i«
the Five Forks mine. from the ramification of the north end of the
vein into five parts,

Oue of the carly operators was Charles M. Gross, sr.. a resident
of Mineral Park, who alterwards became owner of the mine.  In
ISSS it was acquired by the Flores Mining Company. of Philadelphia,
This company at onee installed a L-ton double-rocker mill. hoist, il
other machinery and worked the mine until. 1893, when, owing to
financial difliculties, the mine was closed and sold for taxes. Tt was
bought by W. N, Gurley, whose widow still owns it The mine has
not been operated since 1893, and is now filled with water to the
100-foot level. .

The mine is reported to he developed to a depth of about 300 feet.
with but little stoping. The principal surface cquipments are a
a-stamp mill and a steam hoist.  The mill is cquipped for fine erush-
ing and amalgamating. as the ore contains free wvold.

The production is reported to have been considerably more than
S200.000),

The country rock is the pre-Cambrian granitoid ~chist, and the
mtrusive granite porphyry scems to he present near by, The deposit
i~ in a fissure vein about 4 feet thick, which dips 807 to 83° NE.. but
at the surface. where the vein is crosseut by Flores Guleh, it loeally
dips in an opposite direction. The croppings are chicfly reddish and
brown iron-stained quartz and erushed or breceiated rock.

Though <ome ore averaging as high as $1.000 to the ton has been
produced. the ore is mostly of teo low grade to ship. Tt is contained
in an oxidized gangue, composed chiefly of quartz and altered rock.

The ore contains gold, with silver ~ulphide, ~ome zine blende, and
ealena. Tt favors the hanging-wall <ide of the vein.  Mr. Ciross i-
reported to have handled ore averaging 860 or more only, but the
Flores Company. with the mill now on the ground. profitably handled
ore ranging as low as $6 a ton, :
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ESMIERN & MINE,, .~ J

The Esmeralda mine is loeated in low, gently rolling footlilil-
about a mile west-northwest of Cerbat, at an elevation of about 3,750
feet. It is owned by the Ark and San Antonio Mining and Milling
Company. of St. Lonis. Tt is developed principally by a 200-foort
shaft and two levels containing about 250 feet of drift. with =ome
stoping near the surface.  The 110-foot level extends 90 feet =outh
and 30 feet north of the shaft. A\t the time of visit the shaft con-
tained water. The principal equipment is a 10-horsepower steam
hoist. :

The production is reported to be 890,000,

The country rock is the pre-Cambrian complex, with schistose
structure trending about N. 35> W, The rock is intruded near the
mine on the northeast by a fine-grained granite porphyry dike, several
hundred feet in width,

The deposit is a fissure vein, which strikes N, 357 W, parellel with
the schistosity in the country rock. and dips about 75° SW. “The vein
is from 4 to 5 feet in width. Tts gangue consists mainly of quarc and
crushed and more or less altered conntry rock.  Oxidation extends |
the depth of 90 feet below the surface. below which the ore consist<
of sulphides and contains chiefly pyrite and chaleopyrite, with gold
and =ilver. .\ carload of the concentrates that was shippedii= re-
ported to have averaged 13,42 ounces of gold and 40 ounces of silver
to the ton. The ore usually shows a crude banding about parallel
with the vein.

CERBAT MINE,

The Cerbat mine is about' a mile northeast of Cerbat. and the
Golden Gem mine, in the foothills, on a side guleh of Cerbat Wash
and near the top of the vidge separating it from Long Guleh on the
north, at an elevation of about 4.600 feet.  This mine iz one of the
early dizcoveries. Two operators were killed in it by the Indian~ in
pionecr days. Tt was opened in 1569 and was worked by a whim in
1875, About 1880 a large mill was installed in the guleh below the
mine, but operations have now been suspended for some time. The
mine is owned by the Cerbat Mining and Milling Company. of Minne-
apolis. Tt is eredited with a production of about £300.000.

The mine is developed principally by a 180-foot <haft. drift=. and
'stopes.  The prineipal surface equipment is the large mill above
mentioned.

The deposit forms a fissure vein 1 to 10 feet wide. contained in the
pre-Cambrian complex. The vein strikes novth-northwest, with hold
croppings loeally rising N or 10 feet above the surface. The @uneme
is mostly quartz, with some crushed and recemented rock.  The ore
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contains chiefly gold. with silver and copper alzo. The copper oceurs
mainly in the f01 m of chalcopyrite and carbonates. .\ compi(-uuus
coating of malachite is now forming on the ore walls and surface of
the workings in the mine. Most of the: rich ore seems to have been
taken out. but the mine is reported to contain a large amount of goud

milling ore.
BUNKER HILL MINE,

The Bunker ITill mine is located in the mountains, a short distance
east of the Cerbat mine. It is owned by John Mulligan. Tt is said to
contain two veins situated close together.
has been <hipped to the Needles smelter, is =aid to contain high values
in gold and copper.

The ore, some of which

MINES IN UNION BASIN.

Union Basin. comprising an area about 1 mile in diameter, is lo-
cated northeast of the Cerbat mine, in the upper part of Long Wash,
which heads to the north of the upper part of Cerbat Wash.  The
nearest railrond station is Mineral, 5 miles distant, reached by wagon
road descending Long Wash. The basin contains about a dozen small
mines and pgespects. not all of which were visited. The most im-
portant are (g;cubcd in the following paragraphs.

PAYMASTER MINE.

The Paymaster mine is located in the southern part of Union
Basin. at the head of Long Wash, about half a mile north of the
Cerbat mine. at an elevation of aboui 4500 feet. It is an old mine
and was profitably worked in the seventies, when the cost of mining
aupplw\ and of the reduction of ore was many times what it is now.
It ix owned by the Vietor-Paymaster Mining Com[nn\' of Los
Angeles, and is now producing.  The total production is reported to
be about $200,000.

The mine is developed principally by a 230-foot 60° inclined <haft
and about 1.200 feet of drift, with upraises and stopes. Tt produces
considerable water. The principal surface equipments are a steam
hoist and a pump. At the time of visit a gasoline hoist and new
machinery were being installed for more o\pwlmmh work.

The vein is contained in the pre-Cambrian complex, strikes N. 70°
W, and dips 75° NNE. Locally it attains a \\ulth of about 15 feet.
The gangue is chiefly mineralized quartz, in which the ore ocenrs
principally in shoots, ranging frem 16 to 24 inches in width.

The quartz contains punupﬂl\ silver values, with some gold.
Much of the silver is in the form of ruby silver. The ore is said to
range from $30 a ton upward. Some of it contains about 500 ounces
of silver to the ton.
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ALEXANDER GROLP. M L

The Alexander group of mines is located just northeast of the Pay-
master mine, on northwestward slopes between 4400 and 5,000 feet 1n
devation. It comprises four claims, the Alexander Nos. 1 and 2.
Lazy Man, and Granfield. The two former are situated on the
ame vein and the two latter on separate veins. The veins were di--
covered in 1850 by Captain Lane, of Lane Springs Basin, and located
in 1890 by James Dundon, of Cerbat, who is the present owner. The
production of the property is reputed to exceed $£5.000. the main part
being derived from Alexander No. 1 claim.

The Alexander No. 1 is developed by three shafts and drifts. The
shafts are 60, 80, and 230 feet deep. The shaft of the Alexander No. 2
is 100 feet deep.  The Lazy Man contains a tunnel 125 feet in length,
and two small shafts. On the Granfield claim the vein is opened by
two inclined shafts, 35 and 100 feet deep and 500 feet apart.

The conntry rock is the pre-Cambrian gneiss complex.  Thé veins
drike northwesterly and dip northeasterly at angles of 60° to 80°.
They range from 2 to + feet in thickness and are oxidized down to
water level, which lies at about 80 feet below the surface.

The gangue is mainly kaolin, with some quartz. It is hard in the
oxidized zone, but soft below waterdevel. The ore usually favors the
hanging wall and is said to occur in a near. - continuous shoot, aliout
18 inches in width. Tt contains silver, gul(l, non. and lead. In the
oxidized zone it contains principally soft horn silver and gold, with
a little oxide of iron and carbonate of lead. the silver in pl'u'o~. averag-
ing about 500 ounces to the ton.  Below water level the ore is chiefly
sulphide. the lead occurring in the form of galena and the iron as
pyrite. and there is reported to be an inerease in the amount of silver.
with little or no decrease in the amount of gold.

OTIHIER MINES.

The Climax mine is located on rough ground in the eastern part or
head of Union Basin. It formerly belonged to James Dundon. of
Cerbat. who recently sold it to a stock company of Denver. Tt ix de-
veloped by several shallow shafts and drifts.  The vein dips steeply
southwest or is nearly vertical.  The sulphide ore contains gold, xil-
ver, pyrite, chalcopyrite, and galena. The values are chiefly in gold
and silver.

v The Silver, Eddy. and Tub mines are said to be located on the same
vein or lode, which in the Silver mine attains a width of about 100
feet. The Silver mine, owned by James Mulligan. is said to be de-
} veloped mainly by shallow shafts and several hundred feet of drift.
The ore is of low grade. containing principally gold and silver values,
and is said to concentrate well.

€
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According to reports the Tuly mine is developed priy Av by

shafts and crosseuts.  Iere the vein varies from 30 to SO o in
width and widens downward. It is reported to show at a depth of 1
feet a 4-foot streak of walena. containing values in gold and <ilye.,
and at 60 feet helow the surface sn ore hody about 20 feet in wid,
which averages about $10 in gold and 20 ounees in silver to the ton,
and containi zine, copper, and lead. The mine is known to haye
produeced =everal hundred tons of lead carbonate ore. most of whiel,
averaged about 40 per cent of lead.

The Big Bethel mine is reported to be situated on a Large vein eop.
taining a <hoot of high-grade ore and is eredited with « production
of 210,000,

The Goleonda mine. owned by E. I. Thompszon and E. B. Smith. i
opened by shaft, tunnel.and adit dreift. It is reported to have pro.
duced from essentially <urface workings several hundred tons of rich
ore containing chietly gold. silver, and lead values, with come copper
and zine.  Some of the ore was treated at the olid Empire mill iy
Todd Basin with good results. Recently the 300-foot level is re.
ported to have heen driven 200 feet on a 4-foot ore shoot that
30 per cent of zine,

The Green Linnet mine is said to be opened principally by a 100-
foot shaft and about 500 feet of drift and to have a good showing of
ore.

Some of the mines of Union Basin are now =aid to be shipping
ore to Tola, Kans. and Oklahoma for treatment.  The ore is reported
to average about 50 per cent of zine. and to contain zood values in
gold and <ilver,

MINES IN TODD BASIN.

Todd Basin, a valley about 2 miles long, is situated immediately
north of Union Basin and. like it. drains westward into Long Wash.
The topography is generally rugeed. The mines described in the
following notes ave the most important in this locality.

OROPLATA MINE,

The Oro Plata mine, one of the heaviest and most continnons pro-
dueers, is located in the eastern part of the distriet near the axis of
the range and the head of the main gulch, at an elevation of abont
4300 feet. It is reached by wagon voad. The mine was first located
and owned by Mexicans, under whom it began to be worked early
in the seventies. It was next owned by JJ. . Lane. whom the tailings
are said to have netted S70,000, hut. who, in 1892, sold it to a party of
ranchers under the lead of 11 Wilson. These men worked it and
shipped ore to the smelters in Colordo. s finally =old the mine
to LWL Gavret in 1805, In 1897 and 1898 (he mine produeed
S150.000. Recently it has heen purchased by the Oro Plata Mining
Company. of St. Louis.

ALy ah Apder
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#The mine i developed to a depth 0 feet, princip )by <hafts.
drift<. adit drift=. tunnels, and stopes, agaregating, it i= said, abont
7,000 feet of undergronnd work distributed on three levels.  The
mine produces conziderable water, ample for all milling purpo-es
The principal surface equipments are a 20-horsepower steam hoist
and an air compressor, At the time of visit ground was being broken
for a new mill.

#The country rock is the pre-Cambrian gneiss, extensively intruded
By coarse granite porphyry. a laree dike of which crosses the culeh
just below the mine.  In the mine the granite porphyry scems to be
associated with the vein, as does also a large 10-foot dike of finer-
grained granite porphyry.

The vein.about + feet in width. N 50;{
normally dip= about 80 N[, Iy ,
is locally enriched by intersection °

Z,

with another vein.  (See fig. 14.)
The ore. which ocenrs chiefly
in a banded quartz gangue, con-
tains principally gold and silver.
There are small amounts of chal-
copyrite, zine blende, pyrite, and
galena.  The ore shoots are =aid -
to be richer and more regular
in the deeper part of the mine
than ncar the surface. The ore
averages in gold 3 ounces and in
silver 25 ounces to the ton. and in
lead about G per cent. There' is
said to be good ore in the bottom
of the mine. which earries abont.
7 per cent of lead. The value of
the output of the mine from July
14, 1896, to February 18, 1901, as <hown by the sheets of the Arizona
Sampler Company. which bought the ore at Kingman. was approxi-
mately £206.000 (2527 tons of ore. averaging $50 to the ton). of
Which about 75 per cent was in gold and the balance in silver and
lead. The price paid in the recent purchase of the mine was based
on the assumption that the ore on the whole averages ¥37 to the ton.
‘inchulin_-_' the Targe bodies of moderate-grade ore left in the mine
above the 280-foot level during earlier work.
3 The total production is reported to be about $300.000. and about
5,000 tons of second-class ore, said to average about $20 a ton, lie
on the dump.
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< PROSPERITY MINE,

The Pro=perity mine adjoins the Oro Plata mine. being located oy
the same vein where it ascends the mountain <lope on the southenst,
3 71 > + » ‘\‘ .
It was formerly owned by Cal. Wright and J. P. Lane, but is now
owned by Owen MeNally, It is said to be developed by about 7o
feet of drift, mostly adit. The ore contains principally silver. Neap
the surface an ore body 9 feet in width is reported to have been g
large producer and to have vielded considerable ere, which averaeed
$220 to the ton.
PRIMROSE MINFK,

The Primrose mine almost adjoins the Prosperity mine on the
southeast. It is owned by G. M. Bowers and T. E. Pollock. Tt is
developed mainly by an adit drift, the breast of which is .\':I'i(] to he
in good ore. containing gold. silver, and copper. The mine pro-
duces much water and will require the installation of machinery for
deep sinking.

BIACKFOOT MINE,

The Blackfoot mine, =aid to have been a good producer, is south-
east of the Primrose mine, near the head of the gulch. Tt is owned
by Byron Collins and Owen MeNally. It is said to be developed
p'rinc‘ipnll.\' by tunnels and shafts to the depth of several hundred
feet. .\ proposed lower tunnel would cut the ore bodies at about 100

feet below the present workings. The vein is said to pinch in places,

but in general inereases in width with depth. and the ore shoot varies
from 6 to 24 inches in width. The ore is reported to contain wold,
silver, and copper, some of it running 1850 ounces of silver and 3
ounces of gold to the ton and about 15 per cent of copper.

SUCCESS MINE,

The Sueceess mine, located near the Oro Plata, is said to be opened
by tunnels, drifts, and shafts on the vein.  The ore is said to bhe sul-
p'hi(lc and contains gold, silver, and lead. A lot treated years ago in
the old mill in Todd Basin is said to have netted $27 a ton.

o MEXICAN MINE.

The Mexican mine, located in the eastern part of the basin. is
reported to have produced considerable ove that averaged about ¢
ounces of gold and 312 ounces of silver to the ton,

MINES IN LANE SPRINGS BASIN.

Lane Springs Basin is a short, deeply cut side valley situated north-
east of Todd Basin, from which it is separated by a prominent =pur-
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like ridge extending northwestwi.  from the axis ot o range.  The
basin contains six or eight mines. of which those described below are
the most important.

ALPH A MINFE.

The Alpha mine is located in the eastern part of the basin, at an
elevation of about 5,000 feet. It ‘is owned by Peter Cooper. O=car
F. Dennis, and Mrs. Smith. It is developed principally by two
drifts, the upper one 400 feet and the lower one 200 feet in length.

“both of which trend about S, 30° E. along the vein, almost directly
across the strike of the pre-Cambrian gneiss complex.  The eroppings
are a prominent reef of black. iron and manganese stained quartz,
The vein varies from + to nearly 20 feet in width, and consists prin-
cipally of a gangue of imperfeetly banded. fine-grained. sulphide-
bearing quartz, in which the ore occurs. The ore contains silver
sulphide, pyrite, galena, zine blende, and chaleopyrite.

The mine is reported to have been a good producer. A consign-
ment of 400 tons of ore is reported to have netted %123 a ton.

' '
NIGHT HAWK AND RIP VAN WINKLE MINES, o

~ The Night ITawk and Rip Van Winkle. two adjoining mines. are
-situated about half a mile southeast of the Alpha mine, botlpon the
same vein in the steep northwest slope of the mountain, at an elevation
of about 5,000 feet.  The country rock is pre-Cambrian gneiss. The
.vein strikes northwesterly.  In the Night Hawk it is reportéd to be
developed principally by a drift 1,400 feet in length, whose face is
located about 700 feet beneath the apex of the vein. The vein is said
“to be large and to contain a** pay streak ™ of sulphide ore ranging
from 6 to 1S inches in width. The ore shoot in two localities has
feathered out, and in both has been recovered with its usual values
by cross-cutting into the foot wall. Much of the ore is rich; some of
it is reported to have averaged $2.000 a ton in carload lots.  Accord-
ing to record sheets of the Sampler Company, who bought most of
"the output from April, 1887, to January 20, 1900, the ore averages
about 3 ounces of gold and 300 ounces of silver to the ton; the produe-
tion during this period was 164 tons, containing values of about %244
a ton, amounting to about $113.000. The total output of the mine
is reported to be $150.000, and was produced at intervals during the
last seventeen years.

¥

), MINES SOUTH OF CERBAT WASH.

5

.

The principal mines situated south of Cerbat Wash are the Cham-
‘Plon, New London, St. Louis, and Twins. As stated elsewhere, they
,eontain chiefly silver and lead.

*.
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CIEAMPION MINE.

The Champion mine i~ 1] miles ~outhwest of (‘m:l»:nl. on the west
front of the range, 600 feet above and about .lln'w--.hnurlhs of a I.mh-
di=tant from Sacramento Valleyoat an elevation of :|!nn|t 4.100 feot,
near ‘the hiead of a =hort wash that leads= \\'o-'}\\::lrtl.nm.) the \':l.”('.\'_
It is reached by wagon road from the west. This mine is one of the
early discoveries, Tt was fromerly Workc.(l .b‘\' J:mu‘f ])Ill.l(|()ll.‘l)l|t
i< now owneld by the Arizona-Mexican Mining and Smelting ('u‘|n~
pany. of Needles, Cal. Tt i< producing at a moderate .l‘:lll".‘ I'he
lll'ln.t' 1= (lv\'n'luln‘t] lll:lilll)' l)_\' .-h:lfl.-'. and about 60O feet of drift toa
depth of 70 feet, and it produces a h[lh.‘ water. S

The country rock is the pre-Cambrian gnei=<. and it i mlnfulml
near the mine by granite porphyry and by diabase and minette dikes,

sw

10 15 feet

== |
L

Freren 15 —Neetion of Champion vein,  Soe toxt for explanation of letters,

One or more dikes ave associated with the vein. which is :llu.nll 12
feet in width and «ip= steeply to the northea-t. \ cross section of
the vein. as sketched at the mine near the .-lu'f:u.-«-.. i shown in figure
15, In this figure \ represents country wk. con-i=ting of :1!(vrn:ulvl_\'
dark and light streaked wranitic schi-t forming lho. I}unmn;_r \\':'l”.:
B i gouge consi-ting principally of ern=hed eranitie l'm:l{: ( I..~
brown. iron-stained ore: D is dark. carth-colored, fresh dike rock,
which =eems to be minette and vontains biotite, augite, m:lluwlu-l'.
and andesine: E i= a stringer of quartz and brown. iron-stained ear-
bonate ore material. which widens at abont 60 feet back .fl'(m{ the
face and iz reported to have carriel an ore shoot 1 fl.mt in \\'1-l.l|.lj
which. in the deeper part of the mine. becomes the main vein: I l;‘
reddish. coarse granite, or pegmatite, compo-ed mainly of feld-pars

&

«pany a= the Campion mine. deseribed above.

CERBAT DISTRICT.

and toward D is sheared and ent v, "|)nn':|llvl lines pr’ :,l:('v«l by move-
ment: A7 s dark geanitoid schist, about the same as . forming the
foot wall.  The ore is composed mainly of sulphides and contain-
principally lead. wold. and silver. the gold in some of it running
- about an ounce to the ton.
The mine has produced a large amount of ore, a considerable por-
tion of which was In:lj_rh-,«_rr:ulc surface ore. It now produces about 6
~tons of ore a day. four-fifths of which is shipping ore.  Only the hest
ore is mined. .\ large amount of milling ore is left in the mine and
a considerable amount also lies on the dump.

NEW LONDON MINI, -~

The New Lowdon mine is located at the west base of the range.
about. one-fourth mile southwest of the Champion mine, at an eleva-
tion of about 3500 feet, in an open wash, but little above the level of
the neighborine Sacramento Valley.  The mine was worked during

the middle eighities. at which period it produced much ;_fm)&l ore. It
“was closed abont 18593 and is now dismantled of all surface equip-
~ments, but i~ rezarded as a good property.
Brothers. of =anta Monica. Cal.
The mine 1= reported to be developed prineipally by two inclined
_shafts, drifts. and stopes. Though the deepest shaft is 150 deet in
depth, the work i~ nearly all comprised between the T5-foot level aud
the surface and in a horizontal extent of 400 feet.
o The vein cortatning the deposits is said to be similar to that of the
Champion wiie but stronger, and to contain large bodies of ore. It
strikes about Nooo® Woand dips 557 NE.
high in <ilver and gold, as wéll as in lead.

<

The owners are Skee

The ore is said to average

: TWINS MINE,

3 ]

S The Twins siine i< about one-fourth of a mile east of the Champion
mine, in Twin cralel, which trends northward and joins Cerbat Wash
below the rw i of Charcoal Canyon. It is owned by the same com-

It ix opened by shafts
“and drifts to a2 moderate extent. It may develop into a zine mine, for

#in the bottez: of the mine the vein contains a shoot of zine blende
~about 5 feet o width, which also contains from $7 to 88 a ton in wold.
i’_The mine i~ =orted to have produced 300 tons of ore, aggregating a
value of Il

ST. LOUIS MINE,

e}

% The St. L ziz mine is about half a mile east of Cerbat and the
Gem i sz @ the same distance southeast of Cerbat Wash and sev-
* . i g ‘ > ¥ pres
ceral hunin-i Zeet above it. It is accessible by wagon road. The
:mine was __=wovered about 1863. It has been a producer on a

o

B3



e e A e

o et . A

, 106

MINERAL DEPOSITS OF MOHAVE COUNTY, AKIZUNA.

moderate scale, and is now producing under the present own. the
St. Louis Consolidated Mining and Milling Company. with head-
quarters at Los Angeles.  This company acquired it in 1905, The
property comprises 19 claims, but the developments ave chiefly on
the St. Louis Claim.

The mine is developed principally by adit drifts and tunnels,
mostly within a vertical range of 340 feet, and contains about 1.000
feet of underground work. The shaft on the Knocker claim, how-
ever, is reported to be 110 feet deep.

Five distinct veins are reported to occur in pre-Cambrian gneiss,
Several of the veins are said to converge near the southeast end of
the St. Louis claim. Three of the veins trend northwest and dip
507 NE.. and two trend about north and south and dip 85> & The
hanging wall of all the veins is said to be gneiss.  The north-south
veins are reported to have in most places a * porphyry ™ foot wall.
These veins average about 5 feet in width and are said to be richer
than the northwest-southeast veins and to contain more silver. The
richest ore they contain is said to be steel galena. The ore occurs
in shoots or bunches varying from 2 to 16 inches in width. It con-
tains about =3 in gold and 12 ounces of silver to the ton and 355 to
75 per cent of lead.

The northwest-southeast veins are said to have a dark rock on the
foot wall. with gneiss occurring locally on each wall.  The largest of
these veins is said to be 4 feet in average width, but it carries less ore
than the smallet veins.

The two veins now being worked are known as Nos, 2 and 3. They
are about 3 feet wide and the ore varies from 4 to 16 inches in width.
In carload lot= the ore is said to average about 60 per cent of lead and
22 in gold and 14 ounces in silver to the ton. Most of the ore thus far
produced has been obtained within 40 feet of the surface.  The
management is now taking out shipping ore only and doing develop-
ment work.

BLANKET VEIN PROPERTY.

The Blanket Vein property is about half a mile southwest of the
Gem mine, just below the mouth of Charcoal Canyon. It is prin-
cipally owned by the Golden Star Mining and Milling Company.
The deposit is a gold-bearing quartz vein, resting on pre-Cambrian
granite. It dips northeasterly at the low angle of about 302, and is
unique in being now bared. the granite having been completely re-
moved from the upper surface by erosion over a nearly equidimen-
sional area of about 500,000 square feet.

The vein is about 1 foot in average thickness and is said to contain
about $8 in gold to the ton, or a total value of more than $90,000 for
the area of the deposit thought to be in sight. Hornings and assays

] STOCKTON HILL DISTRICT.

? show portions of the deposit to co ain as high as $5_m gold to the
 ton. The gold is mostly free milling. The quartz alzo contains some

iron, principally hematite and limonite, derived from pyrite by
' oxidation.

1oy

STOCKTON [ILILL, DISTRICT.

GENERAL OUTLINE.
LOCATION AND HISTORY.

The Stockton ITill district joins the Cerbat district on the east, and
~is about parallel and coextensive with it north and south, being situ-
ated on the opposite slope of the mountains. It is about + miles in
width and but little more in length. It ranges in elevation from 3.500
feet at the edge of Tlualpai Valley on the east to 5,500 feet at the crest
of the range. ‘
he principal and oldest camp is Stockton IIill, situated in the
foothills in the eastern part of the district, 10 miles north of King-
man, at an elevation of about 4,800 feet. It dates from edrly in the
sixties, when the principal veins were first discovered and began to
produce. In former days much of the ore was shipped to Swansea,
Wales, but later it was treated in the Mineral Park and Cerbat mills
and shipped to the smelters in San Francisco and to New Mexico.
At present the ore ix hauled by-wagon to Barry or Kingman,whence
it is shipped, mostly to Needles, The district is reported to have
produced many million dollars’ worth of orve.

TOPOGRAPIY AND GEOLOGY.

The topography. shown in part in the sketch map (fig. 16). is
*. generally rough. but the mines are nearly all accessible by wagon
roads, mostly of easy grade. The drainage issues eastward into
- Hualpai Valley, mainly through several =hort side valleys or trans-
verse washes—the Canyvon Station, C. O. D., I. X, L. (known as
L X. L. Basin from the width and open character of its middle
part), Cupel, Treasure I1ill, and Maywell.  In their upper parts most
“, of the washes contract into V-shaped gulches.
“  The country rock is the pre-Cambrian gmeiss and schist complex.
It is reddish brown and iron stained and is intruded by dikes of
. granite porphyry. diabase, and other rocks, mostly of basic character.
““The schistosity trends about N. 30° E. and dips usually vertically or
. at steep angles to the northwest. The dominant jointing or sheeting
_. strikes northwest.

E. ORE DEPOSITS AND MINES.

g

% The deposits occur in pre-Cambrian gneiss or schist, intruded in
2!

%place:'. by a later aplitic granite or by basic dikes. They are fissure
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l{‘ & veins., which in general strike northwesterly and ave verticconr dip ‘ ,

i h

at steep angles to the northeast. The gangue i quartz and the ores
contain chiefly silver. with =ome gold, lead. and copper. Prinary
sulphide minerals are galena, zine blende. chaleopyrite, and pyrite,
but the district owes its reputation to the rich sthver ore<, such as
Il' 'i native silver. cerargyrite, argentite, and by silver, \\'Ili("ll were

E found in large quantities in the upper levels. The water level i< abowt ;
Wi 100 foet below the surface. Galena is often found above it while :

i vich silver minerals de=cend to a considerable distance below it The g e SO
| .

A}

(0 o 3 . a1 » .\- i wt. 1
greatest depth attained is 400 feet "‘
!
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‘;‘ ! Contour interval approzimately 100 foer =
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i LIST OF MINES TUNNEL
I'i | Alesander 4 Climax 7 Dela Fontaine 10 Cupel
I il 2 Flores S Cerbat 8 St Louis 11 Prince George
L 3 Gem 6 Bunker Hi'l 9 Banner 12 Treasure Hut
LR 13 New York _
R | 0 ' 2miles 7
X 5] L L B § i
i 3
' f ! Iicree 16.—SKeteh map of Stockion 1l district and adjoininz part of Cerbat district.
R | ) s
!" The district contains about 10 mines, of which the principal ave the -
S | Banner Group. Treasure Iill, Little Chief, Cupel. Prince George ¥
[ | De La Fontaine. C. O. D., and Sixty-three. Their general distribu- H
| tion is shown on the accompanying sketch map (fig. 16). The princt 3
¥ pal locations made in the district are indieated on the claim wap 2

il (PL VIID).

MINES ON STOCKTON HILL WASH.

The principal mines on or near Stockton TTill Wash are the Danner
Group. Cupel. and De La Fontaine. Their situation in alignment
on a nearly east-west line about 114 miles in extent has led to the

o
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: current belief that they are all on the same vein. I are perhaps
d in a general way in the same mineral zone, but as the strike of the
fl veins at the different mines does not coincide with the trend of the
i Bk mines and the veins have not been traced and do not scem to connect
1 ':5 from miie to mine the single-vein theory remains to be proved.
{ ;;:
i f1“i BANNER GROUD" MINE, 7~
I} . o o e .
i B Location—"The Banner Group mine (PL VIL /) is about half a

mile west of Stockton 1L near the center of the district. toward
the upper or guleh part of Cupel Wash at a point where it widens
into a =small basin at about +.800 feet clevation. The property is =aid
to comprise xix adjoining claims, of which the most important are the
Infallible (formerly Indian Boy) and the Star Spangled Banner.
The principal mine openings are on the former, whenee the workings
extend northwestward into the latter.  The property is owned and
operated by the Arizona-Mexican Mining and Smelting Company. of
Needles, Cal.. where the large smelter owned and operadd by this
company is located. ;

Developments—The mine is developed principally by adit drifts,
stopes, winzes, and shafts, aggregating about 2,500 feet of under-

- ground work. including the tunnel or adit drift. 1.600 feet in length.,
on the vein. This drift has a”greatest depth of 230 feet below the
surface. Several shafts, mostly shallow ones. are loeated up to 1050

, feet from the mouth of the drift. At 800 feet from the mouth of the
drift is a gasoline hoist and a 60-foot winze. reported to bessunk all
the way in good ore. The property is equipped with a nearly new
40-ton mill supplicd with concentrating tablex.

The production is reportéd to be many thousand dollars in gold,
silver, and lead, the zine thus far being culled and left on the dump.
The dumps also contain much sccond-class ore. which is =aid to be
suitable for concentration.  The mine now works about 20 men and
produces about 30 tram-car loads of ore a day, of which one-fourth
is shipping ore and three-fourths milling ore. The ore is shipped
to the Needles smelter.

Geology and ore deposits—"The country rock is light to iron-gray
fine-grained gneiss, in which the strueture trends about N, 30° k.
and dips steeply to the north-northwest.  Toward the veins on the

- foot-wall side the rock is red from oxidized pyrite.

The fissure vein strikes N. 407 Woand dips about 80° NE. The
croppings consist principally of leached reddizh-brown quartz.  The

= vein averages about 7 or 8 feet in width: the ore varies from about

! "1 foot to 3 feet in width-and usnally oceurs on the foot-wall side of

the vein. In the face of the drift at the time of visit it was 2} feet -

_‘s. =
£
{ N

\
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wide. and associated with it on the hanging-wall side was a foot or
more of soft cangue composed principally of crushed and altered
granitic material. which, on being removed by blasting. leaves the
intact ore bared in fine condition for loading on the cars. The shoot
contains parallel seams of light-colored material. which emphasizes
the roughly handed character of the ore.

The ore consizt< in places of pure galena. but usually it contains
also zine blende. pyrite. and chaleopyrite.  The oold in some of it
amonnts to soveral ounces a ton. The silver occurs in part as sul-
phide and native, as masses and wire silver, which loeally interlaces
adjacent parts of the ore shoot.  The amount of zine inereases in the
deeper. northern portion of the mine.  Toward the northwest end of
the surface workings occeurs a large amount of reddizh quartz ore,
which seems to contain chiefly gold values.  This probably represents
the body of rich gold ore reported to have been found in the surface
openings of the mine. .\ short distance north of thix locality galena
and zine-blende ore with comb quartz and chalcopyrite seem  to
prevail.

CUPEL MINE.

The Cupel mine is sitnated in the foothills at Stockton ITill camp.
on the south side of Cupel Wash.  This mine is regarded as probably
the oldest on Stockton ITill It was located about 1863, and was
worked intermittently from that date to 1891 heing constantly
heavy producer. "It is said to have vielded handsome returns to les-
<oos in the =eventies, and in the eighties it was opened up by an in-
clined shaft to the 400-foot level by Spruance. Stanley & Co.. of San
Francisco. From this shaft nearly half a million dollars in silver
and gold ore i< reported to have been talen.

The principal equipments are a steam hoist and an excellent 200-
ton mill and plant of the Joplin type. recently installed.  The mine
is owned by the Stockton TTill Mining Company. with hea aartérs
at Topeka. Kanx. The mine is developed prineipally by a shaft 400
foet deep. a three-compartment shaft 150 feot deep. drifts, and stopes
to a depth of about 400 feet. the workings being nearly all situated
within 300 feet of the main shaft. The mine is said to produce about
25,000 gallons of water a day.

The production of the mine is conservatively reported to exceed
©500.000. and is variously estimated at one to one and a half million
dollars.  From September 3, 1885, to May 1. 1890, according to the
amelter <heets. the output was $131.405, and averaged approximately
150 ounces of silver to the ton and 20 per cent of lead. silver at that
time being worth abont $1 an ounce. It is stated that the mine con-
tains much ore in sight and that the dumps contain about 2.000 ton=
of ore that is estimated to mill $6 or $7 net per ton.

-

“pally in the eighties.  After the in- proce

.-‘-;1:—7‘&,,_}:, e
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The country rock is the pre-Cambrian gneiss and-.<hist complex.
Three veins., which strike northwesterly but are not quite parallel.
contain the ore.  They are known as the Cupel. Edward Everett. and
Tiger veinz. Several diagonal or cross veins or stringers are also

“present.  (See fig. 17))

The ore contains ruby silver and horn silver, together with argen-
tite, but in places is rich in high-grade galena and carries about 25
ton in gold. The bulk of the ore produced contains ruby silver. and
some of it is =ald to have averaged 3.000 ounces of silver to the ton
and gave to Stockton ITill and the Cerbat Mountains their early repn-
tation.  Most of the rich ore thus far produced is said to have been
taken out within a horizontal dis-

tance of about 230 feet, extending !
principally from the shaft north- I
westward and from the surface to / i

the bottom of the mine. Bevond
this portion of the mine to the
northwest the ore is said to contain
principally galena and some gold.

PRINCE GEORGE MINE,

Location  and  history.—The
Prince George Mine is located at copec aee w y
Stockton Iill, about one-fourth MJW"\!‘
mile southeast of the Cupel mine, "
at an clevation of about 1600 feet. \
It is situated on steeply westward-
sloping ground. near the head of
a deep guleh that trends south-
ward into Trea=ure TTill Wash.

The mine was worked prinei- )

[ -

e L

! X 17.—S8koteh showinz relations of
stallation of machinery the mine veins on Cupel claim.
was operated by Mr. McKay. who soon suspended operations. zince

which time but little work has been done. It is now owned by the

“Stockton TIill Mining Company.

Production—The production is reported to be £100.000. of which
$90,000 was taken out in about ninety days, mostly from the large

“ore chamber.

Developments—The principal developments are a 180-foot <haft
and about 250 feet of drifts and stopes. The principal equipments
are a coal or oil fuel hoist and pnmps. The mine is said to produce

‘about 20.000 gallons of water per day.

(
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cology.—The country rock is'the pl'o-'L';unl)riu‘u complex, topre-
vailing phase being a medium-grained light gneiss, Imt. next to the
vein the rock is a coarse granite or pegmatite, some of which resembles
graphic granite. The schistosity trends N :.';()’ Io. and is paralleled
by many =mall quartz stringers, none of which, however. are lill(r\\‘lz
to earry ore.  Slickensiding in the mine indicates a nearly vertical
movenient. '

Veins and ores—The principal vein strikes N. 652 Wooand dip~
abont S0° NE.  As shown in the mine at about 60 feet in from the
month of the adit drift. the main vein i joined from the northwest
by a second vein. which near the junction is 12 or 15 feet thick. .\t
their junction the two veins seem to have formed an ore body 60 1o
<0 feet in diameter and extending to a depth of at least 50 or 60 feet
below the surface.  The npper portion of this ore body. particularly
that in the oxidized zone, has been mined, leaving a large chamber
where the ore has been removed.

The gangue is quartz and altered rock. and the ore in the lmn'xi-
dized zone or lower part of the mine contains chiefly ,‘_":lll‘ll:l: argentite,
and pyrite.  The bulk of the ore mined from the ('ll:lllll)-t'l'-ls‘ reported
to have averaged 60 per cent of lead and 300 ounees of silver to the
ton. and the remainder 20 per cent of lead and 20 ounces of silver to
the ton.  The ore as a whole is reported to have averaged about =200
per carload, and most of the richest to have come from an ore =hoot
13 feet wide. | .

The walls of the main vein are. as a rule. ragged. but the hanging
wall of the second vein is well defined and smooth and contains a
streak of ore tto 6 inches wide, reported to average about 8600 a ton.
on which the operators are now sinking. .\ rich 1-foot ore .~l'mnt is
also reported to oceur on the hanging-wall =ide of the main vein.

LITTLE CHILE MINE,

The Little Chief mine iz located about one-fourth mile southwest
of Stockton THIL eamp and about 80 fret above it, close to the main
road.  The mine has been worked oi a small scale since the middle
seventies. and has produced only high-grade ~hipping ore from the
curface down. It is owned by the C. O. D Mining Company.  The
production is reported to he more than $25.000. ‘

The mine is developed to a depth of about 100 feet and contain-
about 1.000 feet of underground work. which includes a 400-foot
crossent tnnnel, two S0-foot shafts, and 300 feet of drifting, the drift
extending about 75 feet on either side of the two main =hafts.

The country rock ix the pre-Cambrian complex.  To judge from
talus débris on the surface at the mine. it seems to be intruded by
diabase near by, and portions of a light-colored altered rock, which

STOCKTON 113
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seems to be the intrusive granite porphyry. are ass_ated with the
vein.

The vein trends N, 407 W, and dips steeply northeast. It is about
6 feet in width and is suppos=ed to be the Banner vein of the Treasure
1L mine, described later. The gangue is quartz and crushed and
altered silicified rock.  The ore shoot locally coineides in width with
the vein and is stained throughout with copper carbonate.  The ore
contains principally green horn silver. galena. and gold, is all of
shipping grade. and is =aid to average about as follows: Silver. 350
ounces to the ton: gold, 35 to 310 a ton: and lead. S to 40 per cent.

DE LA FONTAINE MINE,

The De La Fontaine mine ix situated at the west side of the dis-
trict on the narrow crest of the range, at about 5.100 feet elevation,
where the surface falls off steeply into Cerbat Wash on the west and
Stockton TTill Wash on the east, the mouth of the adit drift er tunnel
and shaft being located on the Cerbat side.  The mine is owned by
the Stockton Il Mining Company. - It ix developed principally by
a shaft 400 feet in depth and two levels comprizing about 1,400 feet
of drifts,

The country rock is principally a reddish fine-grained gneiss,
Black amphibolite schist outerops near by and ix also present “w the
mine, particularly in the foot wall near the shaft on the 100-foot
level.  Back of the superintendent’s honse, a few hundred feet, ~outh
of the vein. are prominent croppings of dark speckled medium-
grained diorite from which the amphibolite schist has probably been
derived. R

The vein, which strikes N. 70- W. and dip= about 80° NNE.. is
about 7 to 10 feet in width. The gangue is principally quartz. with
some partly altered coarse granitic rock. but locally the fissure is oc-
cupied by greenizh or reddish slickensiding gouge.  The croppings
consists of a 6-foot reef of quartz, stained by iron and manganese,
and rising boldly 10 or 12 feet above the surface. The ore shoot is
from 1 to about 4 feet in width. Good ore bodies of this width and
of considerable extent are blocked out in the lower 300 feet of the
mine.

* The ore contains principally galena and zine blende and a very
little pyrite; it contains locally about $2 to the ton in gold. but the
ore recently blocked out in the lower part of the mine is probably of
a somewhat higher grade. The ore in sight in the mine is said to con-
tain good values.

The company plans to treat such part of the ore as may be suitable
In its mill recently installed at the Cupel mine and <hip the balance
to smelters.

.~ 88171—DBull. 397—09—S8
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MINES ON TREASURE HILL WASH.
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TREASURE HILL MINE.
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open ground at about 4.700 feet
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hanging wall and are associated witl, clay gouge. The ore contains
galenas with some pyrite and a little chalcopyrite,

No zine has yet
been found on the property.

The ore, =0 far as the experience of
the present management goes, is said to average about 100 onnces of
sthver and S5 to $16 in gold to the ton. amnd from 7 to 10 per cent of
lead in both the oxidized and unoxidized zones,

According to reports of later (1908) work. 8
the lower part of the mine, contains
it~ extent and width, and an unbroker

5 feet of drift run in

good milling values throughont

vsmall streak of high-grade ore,
SINTY-THREE MINE, p

The Sixty-three mine is loeated in the

southern part of the district.
about half a

mile southwest of the Treasure 1il] nmine
hundred feet above it, in the stee)
southward into Mavwell Wash,

discoveries, was found in 1

and several
vsouth side of a guleh whieh drain<
The mine, which is one of the firet
863, from which date it is named.

[t a
once became a heavy producer of very rich ~ilve

After working
San Franeisco
and =till owns it. Later
Subsequently the decline
agreement in the ownin® com-
tance of work, The production

1" Ore,
the mine a few years, the first owners sold it to a
company. which worked it with good results
it was also profitably worked by lesseces,
in the market value of silver and dis
pany are ~aid to have led to disconting

. is reported to be $500.000. .

* The mine is developed prineipally by adit drifts and tunnels to
a depth of about 200 feet below the apex of the vein. The deposit
is a nearly vertical fissure vein, abo

i3 feet in average width, in
which the ore streaks averagoe

about 15 inches in width. The ore
contains principally silver chloride and is mostly of high grade.
Much of it is =aid to have averaged 3.000 ounces of silver to the ton.
A considerable portion of the or
Cerbat and Mineral Park
Francisco,

‘e is said to have been treated in the
mills and the rest was shipped to
As there are no base mota
to have extracted the

5
?

Nan
Is in the ore, the mills are =aid
‘alues to a very high degree without roasting,
MINES IN L X. L. BASIN.

* L X. L. Basin is an open basin-like are:
part of I. X. L. Wash. about 1} mile
contains several <mall mines
situated on the same vein or
and the J, . T,

vsituated in the upper
s north of Stockton IHill. I
and prospeets, about all of which are
lode. The principal mines are the I P.

K. P. MINE,
The K. P. mine is located in the southern part of the basin on
clevation.  The mine is w. It

e

et
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\: is owned by Mes=r=. Kimberly and Pottz, of Kingman. As the er
Jevel is at about 40 feet below the surface, the developments consist
principally of shallow <hafts and surface npcnin;rf. X

The country rock is the pre-Cambrian gneiss complex. The
deposit forms a vein or lode about 65 feet in width, \\'hi(.'h dips
about T5° NE.. and ix reported to have a horizontal extent of nearly
9 mile<. many locations being made on it.  The gangue or filling of
the fissure consists essentially of crushed or breeciated vein quartz
and crnshed and altered coarse granitic quartz and feldspar. The
croppings consist of <imilar material, loeally silicified and stained
reddizh brown and black by iron and manganese oxides.  The lode
carries a width of about 7 feet of concentrating ore.

The ore is of low grade. Tt contains principally galena and is
said to average about 60 per cent of lead. It contains also =ome ;_rqtlnl.
silver. and copper. the copper oceurring as bornite and chalcopyrite.

.J. F. T. MINE.

The .J. . T. mine. located in the upper or northwestern part of the
basin. is =aid to be developed to a depth of about 200 feet. It i~
reported to have been a good producer. and its ore is said to contain
copper. =ilver. and gold.

MINES IN C. O. D. WASH.

C. O. D. Wash is located about a mile north of I. X. L. Basin.  Its
principal mine iz the C. O. D. mine.

C. 0. D, MINE.

Location and history—The C. O. D. mine is about 2} miles north
of Stockton Hill. in the upper or guleh part of C. O. D. Wash. at
about 4000 feet elevation. Tt is easily reached by a cood wagon
rond. The mine was loeated about 1878 and was worked in a desul-
tory manner until 1885, when active work was begun on the property.
Abont +.000 tons of ore was produced in the next seven years. Aetivi-
ties were renewed about 1900, with an output of =everal hundred tons
of concentrates.  In 1902 machinery and a mill were installed. e
diately after which the min- nd mill were operated for a period of
«ix months. when. owing to decline in the market value of =ilver
and. it is said. mismanagement and lack of proper machinery. the
plant wax closed.  Later the Fletcher Mining Company leased the
mine under bond and worked it for a short time. shipping the ore to
Needles. but is said to have soon stopped operations for want of fundx.
The mine was closed again November 19, 1904, and operations have
not vet been resumed.
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The property is reported to comprize eight el ks Tr ix now
owned by the Taggart Mereantile and Mining Company. of King-
man. The mine is filled with water up to the first level.

Developments—The mine ix developed principally by a main =haft
(No. 1) about 400 feet deep and by drifts and stopes on and between
two main and two subordinate levels, aggregating about 2.500 feet
of underground work.

From the second or 300-foot level to the surface the ore. except
some of low grade, has been mostly stoped out for a distance of about
400 feet on either side of the shaft, expecially on the east side. beyond
which good ore is reported.  The second level extends to a point #00
foet west of the main shaft. where conneetion with the surface is
contemplated by a new double-compartment shaft (No. 2). which
is now 96 feet in depth and on completion is to be used as a main
working shaft of the mine. .\t about 1.200 feet west of this shaft
a third shaft (No. 3) is sunk to the depth of 60 feet.

The principal surface equipments are a 50-ton concentrating mill
containing rolls and three Bartlett concentrating tables, a 50-horse-
power engine and boiler. and two rock ernshers: a steam hoi<t with
a H0-horsepower engine: a ga=oline fan with a 10-horsepower vnoine.
and a pump. The principal source of the power used is fuel oil.
The mine is reported to yvield Suflicient water for operating the plant.

Geology.—The conntry rock is mainly dark-gray coavsely porphy-
vitic gneissoid microcline granite. It is the dominant rock from
Stockton ITill to a point bevond C. O. D. Guleh.  Locally 1t i asso-
ciated with dark fine-grained chlorite schist. in which the v0-foot
shaft on the west is located, The rocks are cut by dikes of a green-
stone or altered basalt.  Sehistosity and jointing strike N, 207 W
with vertical dip. .\ secondary system of joints trend N. 707 W,
and dips about 807 8. and seems to be parallel with the C. O. D.
vein, whose fissure probably helongs to the system.

Teins and ores—The vein is well known as the * C. O. D.” vein:
it strikes N. 85° W and dips about 80° N.. and is reported to be more
than a mile in length and about 6 feet in average width. The gangue
is mainly quartz. in which the ore oceurs in shoots and lenses which
ary from 1 to 7 feet in width and are mostly of considerable extent.
The narrow shoots are said to be usually rich. and the wider ones
contain large bodies of milling and concentrating ore. At the 250-
foot level the ore <hoot is reported to vary from 3 to T feet in width
and its ore to have averaged about $250 to the ton.

The ore contains principally silver sulphide and gold. with some
galena, zine blende, and below the 250-foot level a little chalcopy-
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Jritest Tt is said to be less rich in the sulphide zone in the lower—part

of the mine than in the oxide zone near the surface. It< run of mine,
roughly computed from a record of the output from October 10,
ISSS. to March 6, 1901, is about as follows: Silver 160 onnces and
gold 2 ounces to the ton: lead, 12 to 20 per cent.

Production —The production is reported to be $1.300,000, that of
silver alone amounting to about $1,000,000; and several thou=and
dollars” worth of medium-grade ore are said to now lie on the dump.
The output was mostly made between the autumns of 1583 and 1892,
During this period 3.657 tons of ore are reported, according to smel-
ter return sheets. to have contained about 402,000 ounces of silver.
LINO ounees of gold, and 515,760 pounds of lead. Later. about 1900
to 1902, about 17550 ounces of silver. 150 ounces of old. and 114,360
pounds of lead are =aid to have been obtained from 330 tons of con-
centrates,

MINES OF CANYON STATION WASH.

In Canyon Station Wa=h, about a mile north of C. O. D. Wash,
there are veported to be several small mines. of which the most in-
portant scem to be the Baden-Baden, King., and Queen mines,
to be owned by Lewis Davidson. of Kingman.

said

MINES IN “TOP OF STOCKTON HILL" AREA.

The ~top of Stockton Hill ™ is situated in the northwestern part
of the district. at the crest of the range, between the northern part
of the Cerbat district on the west and the heads of I. X. L. and
C. 0. D. wazhes on the east. The mines include the Cincinnati,
Miner’s Tope. Blue Bell. Fountain ead. Brown, and others, the
most important of which =eems to be the Cincinnati. It i situated
near the crest of the range about midway between Lane Springs and
L X. L. basins. It has not been worked for many yvears, but is
regarded as a good property, :

GOLD BASIN DINTRICT,
GENERAL FEATURES,

The Gold Basin mining distriet, of which Basin is the post-office,
ix situated in the eastern part of the White Iills (fig. 18). It ex-
tends over a hilly area about 6 miles in diameter. sloping to Hualpai
Wash on the east. and ranges from 2.900 to 5.000 feet in elevation.
The northeastern portion. where most of the mines are situated, is
rugged. being marked by longitudinal fault

“The mine is said to contain no copper above the 200 foot level, but in
about half a mile west of the mine and about 500 feet above it, on what Is thouzht to be
the same . 0. D). vein, the ore, which here occurs in a milk-white quartz gangue, con-

tains chietly bhornite and chalcopyrite, with some zinc blende, and about $20 in Kold to
the ton.
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The deposits occur mainly il.l fissure veins in tllm p}'(;-(?atll‘l\]‘l’l"lll:.l‘lll
ervstalline rocks. The veins dip smlllu-ust\\":\nl 0|'n(.nl ]:L‘.‘.. \.\-'m;
. mainly at angles of 407 or 70°. The gangue 1 rl‘nfu't/..lm bp. .lt.lf ke
“siderite. and the metal is gold, mostly tr?u m}lllng. mll it it ..‘lt"‘(m
ciated with lead or copper ores. copper stain being a :_'u(.)l« ll‘m.tu.,.l .:m|
“of the gold values. Pyrite, clnllc.opyl'ltv. gnh:n:.l. mn]l_\ ‘)« (n: ....]:,“.1
" wolframite are found. but the ore is largely oxidized. the water.

“not havine been reached.  Among the oxidized products are limonite
aving

“malachite, cerusite, and vanadinite.
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been of great help to us and was similarly helpful to Dr. Ransome.

During 1936-37 the Eagle Picher Lead Company made an exam-

ination of the area under the direction of George M. Fowler and

generously contributed to the data collected. Acknowledgment

gm madekof the contribution of Dr. C. A. Rasor, who assisted in
e work.
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CERBAT MOUNTAINS®*

By RoBERT M. HERNON®®

INTRODUCTION

Geography.—The Cerbat Mountains, in Mohave County, Ari-
zona, extend for about 30 miles northward from Kingman, a town
about 70 miles southeast of Boulder Dam. It is a desert range
that attains altitudes of 5,000 to 7,000 feet and rises sharply for
1,500 to 3,500 feet above detritus-filled desert valleys. The erosion
forms in this range are typical of granite and gneiss masses,
except where remnants of lava flows cap mesas of the familiar
southwestern type.

Water supply.—Water is not abundant in either the mountains
or valleys. Some springs and wells are in volecanic rocks as at
Kingman. The crystalline complex of the mountains has little
primary porosity, and the small amounts of water generally
found in it occur in fault fractures and joints. According to re-
ports, wells in the detrital valley fills have yielded little water.

Literature.—The most extensive publication that deals with the
Cerbat Mountains is by Schrader.¢¢

Bastin®’ studied some of the rich silver ores during the secondary

64 Paper prepared for, and originally presented at, the regional meeting of
the A.ILM.&M.E. held at Tucson, Arizona, November 1—5% 1938. x

¢5 Assistant Professor of Geology, University of Arizona.

66 F. C. Schrader, Mineral Deposits of the Cerbat Range, Black Mountains
gg';l 1Gg1“)cgr;d Wash Cliffs, Mohave County, Arizona (U.S. Geol. Surv. Bull,

67 E. S. Bastin, Origin of Certain Rich Silver Ores Near Chloride an
Kingman, Arizona (U.S. Geol. Surv. Bull. 750, 1924), pp. 17-39. ’
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sulphide-enrichment investigations. Brief summaries of the
geology and ore deposits have been given by others.*®

Production.—The production®® of the Cerbat Range through
1930 is given as follows:

Copper (lbs.) Zinc (Ibs.) Lead (lbs.) Gold Silver Total
2,900,000 95,587,344 55,350,000 $2,339,000 $5,038,000 $20,270,000

To this should be added approximately $170,000 for 1931-36, in-
clusive, and an unknown amount for some early production
which, because of marketing conditions, was not credited to the
Cerbat Range. The value of the total production is estimated at
$21,000,000 to $25,000,000. Nolan™ records that the mines of the
Wallapai district produced 548,035 tons of ore valued at $13,955,473
during 1902-32. A )

The largest past producers by far have been the Tennessee and
Golconda mines. The important producers at present are the
Tennessee-Schuylkill and the Arizona-Magma mines near Chlor-
ide, and Keystone, Inc., which operates in Mineral Park and in
and near the “Top of Stockton Hill” area. Some custom milling
ore was produced in 1937-38 by the Minnesota-Connor Mine.
Numerous other mines are yielding shipping ore and custom mill
ore to small operators and lessees.

The larger mills include those of the previously mentioned
main active operations, besides the Oro Plata mill (now idle),
and the General Ores Reduction custom mill. .

History.—Most of the mines of the Cerbat Mountains were dis-
covered between 1863 and 1900. The metals sought in the earlier
days were gold, silver;, and lead. Rich silver chloride, silver sul-
phide, and native gold ores were exploited first. With cheaper
transportation, base-metal ores: were mined -for lead with low
silver. Subsequent improvement in milling methods led to ex-
ploitation of complex lead-zinc ores. The later history of the
area is essentially the history of the Golconda and Tennessee
mines, as they were affected by metal prices and marketing con-
ditions and by milling methods.

The area reached its peak production in the years 1915-17, when
the annual yield averaged nearly $3,000,000. This peak coincided
with high metal prices. After the World War, production was
small until 1936 when the Tennessee-Schuylkill Corperation be-
gan operatlons. . i: i o ugmn e h C
6.R. T. Mason, Mining in Northwestern Atizona (Min: and Sci. Press,

1917), pp. 627-28. .- . - e y

N. H. Darton, A Résumé of Arizona Geéology” {Univ. of Ariz,, Ariz. Bur.

of Mines Bull. 119, 1925), p. 180. Lo T

W. Lindgren, Mineral Deposits (4th ed., 1933), pp. 578-79.

E. T. McKnight, Mesothermal Silver-Lead-Zinc Deposits (Am. Inst.

Min. Eng., Lindgren Volume, 1933).

T. B. Nolan and others, Mineral Resources of the Region around Boulder ;

Dam (U.S. Geol. Surv. Bull. 871, 1936), pp. 18-19.
69 Morris J. Elsing and Robert E. S. Heineman, Arizona Metal Production
(Univ. of Ariz., Ariz. Bureau of Mines Bull. 140, 1936), pp. 73, 95.

70 Op. cit.
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The Tennessee Mine had a small production in the early nine-
ties. Schrader™ states that for some time during the period 1897-
1903, it yielded thirty to fifty carloads of concentrates per month,
besides high-grade ores. In 1910 a new shaft was sunk. The
Needles Mining and Smelting Company operated the property
until 1916 and produced a considerable tonnage of excellent grade
ores. Restricted, intermittent operations characterize the years
1917-36.

The Golconda Mine, which was developed later than the Tennes-
see, made a small production early in this century. A good zinc
ore shoot was reported developed about 1907. From 1908 to 1917
the Golconda was exploited to the 1,100-foot level and reached its
maximum production in the years 1915-17, a period that coincided
with the greatest production from the Tennessee Mine. Attempts
have been made to reopen the Golconda since the World War,
but it has produced only from shallow workings.

GEoOLOGY AND ORE DEPOSITS

The facts concerning the geology were derived from published
data, information supplied by geologists who have worked in the
district, and the writer’s observations made mainly in the east-
central part of the mineralized area. No detailed geologic map
of the range exists.

Rocks.—The rocks of the Cerbat Range consist of pre-Cambrian
crystalline rocks, later crystalline rocks of unknown age, and
volcanic rocks of probable Tertiary and Quaternary age. Some
of the Paleozoic and Mesozoic sedimentary rocks of the Colorado
Plateau probably extended over the Cerbat area but were removed
by erosion before the Tertiary volcanic activity.

The crystalline rocks of the Cerbat Range form a complex
predominantly of granite with diorite and gabbro, all generally
somewhat gneissic and intruded by pegmatite, medium-grained
granite, diabase, granite porphyry, and lamprophyric dikes.
Small- to medium-sized blocks of very dark schist (amphibolite)
are locally common. All these rocks show various degrees of
schistosity and represent two or more eras.

The rocks as classified by Schrader™ are here summarized.

Quaternary.................. olivine basalt flows and detritus

Tertiary thick volcanics

(? Mineralization)

Mesozoic (?) ceeeeeennens | granite porphyry, diabase, minette and
vogesite dikes

Pre-Cambrian............ coarse-grained, porphyritic, gneissoid gran-

ites, granite altered to schist, diorite, am-
phibolite, graphite schist, pegmatite
Granitic rocks greatly predominate in the range. The lam-
prophyric dike rocks are locally termed ‘“diabase,” and much of
the granite porphyry of local usage is actually porphyritic granite.

71 Op. cit., p. 54.
72 Op. cit., pp. 27-42, 49-118.
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The pre-Cambrian rocks are slightly to strongly schistose, and
the schistosity generally strikes northeasterly but locally north or
northwesterly. Pegmatite commonly occurs in tabular masses
along the pre-existing schistosity. Large masses of pegmatite
crop out north of Kingman; one such mass is being exploited for
feldspar.

The Mesozoic (?) rocks are of undetermined age. According to
Schrader™ they cut pre-Cambrian rocks and are older than the
Tertiary volcanic rocks. The ore deposits are associated with
rocks of this group in space and time. The vein faults cut across
the members of the pre-Cambrian group of rocks and probably
across the diabase, but monzonitic dikes and highly altered dikes
with quartz phenocrysts intrude along the faults and are cut by
the mineralized fissures. The lamprophyric dikes also intrude
the vein faults and are mineralized. The diabase has been seen
to form one wall of veins and appeared to be older than the vein
faults. It closely resembles the diabase sills in the Grand Canyon
series and in the Apache group of southeastern Arizona. All the
rocks grouped as pre-Cambrian and Mesozoic (?) may show north
to northwest sheeting that appears to pass into true schistosity
where most intense; this sheeting and schistosity appears to be
related to the northwest system of faults.

The prominent felsitic Broncho dike of the Cerbat mining
district is said to cut off and offset northwest-striking faults and
their vein filling. This dike may be related to the Tertiary rhyo-
litic volcanic rocks. A small, similar dike crops out in lower
Cerbat Wash.

The Tertiary volcanics are limited to remnants around the
margins of the Cerbat Range and to the crest in the extreme
north and south parts of the range. According to Darton™ they
are principally rhyolite flows, tuffs, and agglomerates. The
absence of veins of the Cerbat type in the volcanics and the
presence of felsitic dikes cutting across the veins are evidence
that the mineralization is of pre-Tertiary age. The volcanics are
absent over the main mineralized area, however, and the strike
of the veins is the same as in Oatman district, where the veins
are younger than volcanics probably contemporaneous with the
rhyolitic series of the Cerbat Range. :

A considerable thickness of detritus occupies the valleys. Some
of the older detritus is covered by Quaternary olivine-basalt lava
which laps over on older bedrock. _

Structure.—Pre-Cambrian and later structures are not well
known because of the small amount of detailed mapping in the
range. The older rocks and structures are cut by faults of north-
west strike. These faults are of two directions at any one place
and appear to represent relief by shearing. Striations generally
indicate that movement along steeply dipping faults had a larger
horizontal than vertical component. Some minor faults of about

73 Op. cit., p. 30.
74 Op. cit. . ‘




114 ARIZONA BUREAU OF MINES

50 degrees dip are striated parallel with the dip. That the rocks
now visible were faulted under deep-seated conditions is indicated
by clay gouge and finely crushed rock along the tight fissures; no
open breccia is present except postmineralization breccia in the
quartz veins. Tear fractures in the wall of the faults, attitude
of striations, tightness of the faults, and the development of two
directions of breaks, indicate stresses were mostly compressive
and that the yield was mainly by shearing.

At least four main periods of movement are discernible along
the vein faults. The initial break and one period of reopening
were premineral in age; one main reopening occurred during
mineralization; and movement occurred after mineralization was
complete.

The most prominent direction of jointing and sheeting is north-
westerly. Postmineralization cross faults are known at several
places in the range.

Veins.—The veins were formed by solutions rising along the
system of northwest fault fissures. It is estimated that the
mappable veins would aggregate a total length of 100 miles and
perhaps twice that length within the main mineralized area.
Much of the vein matter is barren or of very low grade but locally
is ore; narrow, noncommercial stringers of the valuable minerals
may persist for long distances along or in barren vein filling.

The veins consist mainly of fine-grained quartz with pyrite,
galena, sphalerite, and other minerals. Lindgren™ classes them
as mesothermal, pyritic galena-quartz veins of the Freiberg type,
although they contain some gold. The veins generally do not
exceed 5 to 10 feetin width, although locally, some are as much as
25 or 30 feet wide. Their ore shoots as a rule are 0.5 to 4 feet in
width, though lenses attain widths of 6 to 14 feet in the largest
ore shoots. The veins locally show a rough banding.

Mineralogy.—The minerals ordinarily seen in hand specimens
of sulphide ore are quartz of three ages, pyrite of two or more
ages, galena, and sphalerite. Bastin™ records the following
minerals in the rich silver ores; those marked with an asterisk are
rare under the conditions indicated. '

Oxidation products: cerargyrite, native silver,* copper pitch
ore,* malachite,* native copper.

Secondary sulphide enrichment products: argentite,* proustite
(very rare),* covellite,* chalcocite.

Primary (hypogene) minerals: quartz (generally gray and
finely crystalline), manganiferous siderite,* calcite (white), pyrite,
arsenopyrite, sphalerite, galena, chalcopyrite, tennantite,* argen-
tite, proustite, pearceite,* polybasite.

Bastin emphasizes the arsenical nature of the high-grade silver
ores. He notes that proustite is abundant in such ores and tends
to occur with tennantite.

78 Op. cit., p. 578.
76 Op. cit., p. 35.
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Bastin™ found native silver near fractures and vugs showing
oxidation. He notes that native silver ores grade directly into
rich sulphide ores below and appear to be somewhat below the
silver chloride ores.

Character of ores.—The unoxidized ore shoots are generally
complex assemblages of galena, sphalerite, and gangue minerals,
which carry gold, silver, and a small amount of copper. Indium
is reported in some ores of the range. A few unoxidized ores are
essentially gold-silver ores with normally low percentages of
base metal. The greatest production, however, has been of lead-
zinc ores with some gold and silver. Production statistics seem

to indicate that ores with high-grade zinc carry the most gold and -

ores with high-grade lead the most silver, but the association does
not appear to be a close one. Gold occurs with a bronzy pyrite
according to Garrett,”® geologist at the Tennessee Mine. Some
gold may be associated with arsenopyrite. Silver occurs as argen-
tite and sulpho salts in unoxidized ores, as previously described.

Mineralization.—The sequence of mineralization has not been
determined in detail. Main stages are as follows: Some vein faults
or parts of vein faults were intruded by dikes before mineraliza-
tion began. Reopening followed with introduction of quartz along
most of the length of faults, whether or not intruded by dikes.
This produced quartz veins or lodes in places as much as 30 feet
wide. Some pyrite crystals appear to be associated with this
early quartz. Mineralization had probably largely’ceased when
reopening of the fault fissures occurred. Solutions brought in
the valuable constituents of the veins, and quartz was reworked
with apparently little further addition of silica. A weak reopen-
ing followed, with introduction of a little quartz as veinlets that
cut the sulphides. Later reopenings produced quartz breccias and
more gouge, but mineralization seems to have completely ceased.

Vertical or concentric zoning does not appear to be striking.
Zinc is said to increase with depth, but high-grade lead is found in
considerable amount in depth. Copper is said to increase slightly
with depth. A type of horizontal zoning is found in some ore
shoots: more or less vertical or steeply raking sections of a single
ore shoot are characterized by high gold, high lead, or high zinec.
These horizontal variations appear to be due to changes in stabil-
ity of minerals with time, as acted upon by successive intermineral
reopenings. Either sphalerite or galena may occur without the
other; sphalerite appears to be the earlier mineral.

Wall-rock alteration is not extensive except where strong silici-
fication of sheeted zones occurred in the early quartz stage. The
granitic rocks appear to have silicified more readily than basic
dikes or schist masses. Microscopic study of the wall rocks might
show more extensive alteration than is apparent to the eye.

Localization of ore shoots.—In the main mineralized sections
of the Cerbat Range the 100 or more miles of vein outcrops are

77 Op. cit., p. 36.
78 S, K. Garrett, personal communication, 1938.
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composed mainly of barren or very low-grade material. Accord-
ing to available production records, only two mines, the Tennes-
see and the Golconda, exceeded a total production of $1,000,000.
While a great many mines have made appreciable productions,
the geological conditions favorable for ore bodies of the size of
the Tennessee and Golconda are rare. These two ore shoots were
explored for vertical distances of 1,600 and 1,400 feet, respectively.
Schrader™ noted that some ore shoots coincide with intersections
or forking of veins. Many vein intersections, however, do not
show ore shoots. :
- Ore shoots appear to be localized where changes of strike or dip
of the vein faults gave rise to open spaces due to the reopening
" movements that occurred just before and during mineralization.
Open space filling seems to have beeén most important as far as
valuable vein minerals are concerned. Areas of faults choked by
either clay gouge or greatly erushed rock were too tight for big
ore shoots. No striking control of ore shoots by wall rock is
known. One small shoot was seen to pinch out where the vein
passed from granitic rock to dense black schist.
Oxidation.—Weathering of the veins is incomplete where the
filling is highly siliceous, except along open fractures or where
_the vein is brecciated. High-grade sphalerite ore shoots or heavy
pyrite streaks were more or less completely oxidized and leached.
Galena, however, is often seen on natural outcrops. Water level
is ordinarily at depths of 25 to 250 feet, but oxidation does not
tend to be prominent for more than 30 to 100 feet, except along
open fissures. Ground water is rich in chlorine, according to
Bastin,*® who found 80 parts per million in a stream near the town
of Chloride. * '

Secondary enrichment.—Bastin®* does not believe that secon-

dary sulphide enrichment of silver and copper is important in

rich silver ores. His microscopic studies indicate argentite, occur-

ring in funguslike patches, to be the main secondary silver min-
eral.  He found pearceite and abundant proustite intimately
associated with primary sulphides to be probably primary.
Several veins, however, may have undergone considerable
secondary enrichment. An exploited vein in Mineral Park shows
small base-metal shoots with good silver content that dropped out

. below the third level. The narrow Alpha vein in the Cerbat

. district has a strong gossan at the outcrop. Schrader®* noted
silver sulphide, pyrite, galena, zinc blende, and chalcopyrite in
. Alpha ore. Chalcocite can be seen in some specimens. Ores
- mined recently had high copper and silver content and appeared
to be secondarily enriched.

 Regardless of whether the veins have been enriched primarily
" or secondarily in silver, available evidence does not indicate that

- 1% Op. cit., p. 51.
s Op.-cit., p. 18:
&1 Qp. cit.,.pp. 36-37. - ! /
"‘Op. cit., P. 103. ) L eI %
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high-grade silver can be expected to extend downward more thane
a very few hundred feet. :

Gold has been enriched residually by leaching of zinc and iron
from heavy sulphide ore shoots carrying relatively low primary
gold. A thin zone of very rich gold ore is reported near the
bottom of the oxidized zone in several veins. This may be secon-

dary gold. Nature of gangue, ground-water chloride ion, common - :

presence of pyrite, and persistent though only locally abundant
manganese oxides are all favorable for gold enrichment. Some
gold enrichment has occurred, but how much residual and how
much chemical is' unknown. Such gold ore shoots have been
small, but some were spectacular. Many sections of veins that
are very low grade in the sulphide zone have yielded small bodies
of gold ore of shipping grade from the oxidized zone.
Summary.—The Cerbat Range is an area of numerous veins

with mostly small ore shoots. The excellent grade ores and fair- = 1

sized shoots of several mines indicate the area to be important
and worthy of study. The great need of the present is for a good

topographic map of adequate scale and for a sufficiently detailed i

geologic map to bring out essential features. Many problems of
structure, petrology, ore occurrence, and mineralogy are unsolved.
Microscopic study of ordinary sulphide ores is needed. The exact
manner of occurrence of gold and silver in ores of ordinary grade
should be determined. : . :
Acknowledgments.—The writer is indebted to G. M. Fowler, of
Joplin, Missouri, for direction and for the opfportunity to study
part of the Cerbat area. Many local people
work and gave information.

TENNESSEE-SCHUYLKILL Mmﬁ“ -

By S. K. GARRETT*

LOCATION

The Tennessee-Schuylkill Mine is at the western foot of
Cerbat Range, about 1 mile east of Chloride, in the '
mining district, Mohave County, Arizona. ; R

‘v"y‘ ] Rocxs 3 ‘ ’..“ Lt : V ;

The rocks of the Wallapai mining district can be grouped as
diorite gneiss, granite, quartz monzonite porphyry, rhyolite, and
diabase. The oldest rock, diorite gneiss, has been intruded
granite, and both the diorite gneiss and the granite have been

uded by quartz monzonite porphyry. The rhyolite and ;

f oy d . ud i ; the . ;v
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*occur as dikes, some of which are in the same fissures as veins. In
one place a diabase dike has been intruded along an earlier
rhyolite dike. ;

VEINS

The fissure veins near Chloride can be grouped according to
. strike. One set strikes nearly north and the other about N. 25
degrees W.; the dip ranges from 35 degrees E. at the western foot
of the range to 85 degrees W. near the crest. The progressive
steepening toward the crest of the range may indicate over-
‘thrusting stresses as the cause of the fissuring.
The Tennessee-Schuylkill fissure vein, which can be traced for
nearly 2 miles, strikes N. 5 degrees W. and dips 85 degrees NE.
Strong goufe is present on both the hanging and footwalls of
the vein. There was some movement on the fissure after the
‘. formation of the vein. : g
At abrupt changes in strike, there is some horse tailing of the
fissure, but there are no cross fissures.

ORE DEPOSITS

The Tennessee-Schuylkill deposits occur as a vein filling a

- fissure in the complex of diorite gneiss, granite, and quartz mon-

. zonite porphyry. The ore is in shoots which, above the 800-foot

level, rake northward and between the 900- and '1,400-foot levels

are nearly vertical (Pl. XXX). o :

& Most of the ore shoots range from 35 to 300 feet in length and
.. average about 5 feet in width. :

o ORE CONTROLS

. The different wall rocks have not influenced the deposits; the
. ore filling is as wide in diorite gneiss as in quartz monzonite por-
- phyry. The only recognized control is that of strike and dip of
the fissure. ' g : '
.. The four ore shoots in the Tennesee-Schuylkill Mine (Pl. XXX)
occur where the vein has changed to a more than average north-
";:;'fﬁrly strike. The ore filling is wider on steep dips than on
‘, S. : ;
-Thepcombination of strike and dip control the rake of the ore
.shoots. A change to a northwesterly strike on a flat dip gives a
pronounced northward rake, and a change in strike on a steep dip
‘ gives a rake that varies from slightly southward to vertical.

B ; !

- ZONING

There is marked horizental zoning of the ore minerals in two of
the ore shoots above the 900-foot level. The north limits of these
two shoots contain principally galena and %c;ig-bearing pyrite with
practically no sphalerite. As the south limits of the shoots are
approached, the galena and gold-bearing pyrite decrease, and
sphalerite increases until, at the southern limits of the shoots,
‘sphalerite is the only ore mineral present (Pl. XXX).

~MONTANA MINE, RUBY 119

Little is known of the zoning below the 900-foot level other
than a general decrease of galena and increase in sphalerite and
crystalline pyrite with increased depth. On the 1,600-foot level
a small amount of development along one of the ore shoots shows
no galena but considerable sphalerite and crystalline pyrite.

; MINERALOGY y
The hypogene ore minerals are galena, fine-grained gold-bear-
ing pyrit}:es,J a%md sphalerite. The gangue minerals are quartz,
fine-grained chalcedonic quartz, crystalline pyrite, and arsen-

ite.
* fll rgene ore minerals, found to a depth of about 80 feet are:
plumbojarosite, anglesite, cerussite, bromyrite, cerargyrite, native
gold, and, rarely, native silver. The supergene ores are of little
importance. ' ™ : i
m'IEhe paragenesis, determined megas_copxcally, is milky quartz,
sphalerite, galena, pyrite, and fine-grained c}'.xalcedomc qua‘x"tz. :
The sphalerite occurs as older “black-jack,” and younger rosin-
jack.” Some galena shows a flow structure suggstmg movement :
of the walls of the fissure after deposition. gentite may ac-
count for the small amount of silver that the ore contains. i
The pyrite is of two varieties. One variety occurs as well-
crystallized cubes and pyritehedrons with no gold; the other is
somewhat massive and fine grained and contains 0.3 to-15.0 ounces
of gold per ton in the pure specimens. The old in the pyrite is
so finely divided that colors cannot be pan from a nghggrad,e
ite concentrate. =
Py'f'he fine-grained chalcedonic quartz occurs as fracture ﬂllinga in
the sulphide ore. =~ b A S

MonTANA MINE, RuBy® =
By Gronoe M. Fowizs* =
i INTRODUCTION S

. 3 : s d th‘

A brief description of the geology of a limited area aroun
Montana Mine is presented ?n this paper. During th:;’m fe
years a much larger area was studied in an attem&t to find new ore ;
bodies that could be worked in conjunction with this operation. -
At a later date it is hoped to present the results of this investiga~
tion as well as to give further details about the Montana Mine

he Montana Mine is in the Oro Blanco mining district, Santa ;
Cr’flzeCounty, Arizona, 5 miles north of the Mexican boumigry md
about 30 miles west of Nogales, Arizona. bR g :
: inally presented at, the regional meeting
e e hela at Tocson. Arizons, November 1-5, 1038,
ss Consulting geologist, Joplin, Missouri. pislats b Dt
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