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MINING ENGINEER AND GEOLOGIST

September 4, 1985

Mr. Sam A. Bittner
12076 Jackson Street
Omaha, Nebraska, 68154

Re: Monte Cristo
Dear Mr. Bittner:
Thank you for your letter of August 28, 1985, enclosing your

check #012 to my order as well as the results of the samples you
had analyzed by Princeton Testing Laboratory.

I am however returning your check in as much as it is incompletely

filled out. Even if the bank would accept it, I would not cash
same. Please complete the written portion of the amount and
return to me at your earliest convenience.

As regards the amount of my INVOICE dated July 15, 1985. On

June 27th I advised you requesting an advance to pay for the
required assaying/testing. I requested $200.00. You then asked
me how much you owed me--I replied I would send you a bill when
the work was completed--to which you answered let me pay you now,
so as of that moment--the amount was $600.00--FOR 4 hours on

June 25th and a full day in the field on June 26th. This amounts
to $200.00 for the 25th and $400.00 for the 26th. I also advised
you there would be additional time, but I would not be able to
estimate same. The balance of the time spen was in sample
preparation, sample delivery and preparation of Report and

Maps which you received about mid July.

You will recall we used my transportation to travel to the
property-—for which you were not charged--such as others might

have done.

Return of the completed check would be appreciated.

/ 7
R. E. Miéritz, 4
Mining Comsultan ///
g
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TELEPHONE (602) 2776053 OPERATIGKN

MINING CONSULTANT
ARIZONA REGISTERED
MINING ENGINEER AND GEOLOGIST

July 15, 1985

Mr. Sam Bittner

Monte Cristo Mining Corp.
12076 Jackson Street
Omaha, Nebraska, 68154

INVOICE

For Professional Services Rendered in con-
nection with discussion, property
visit and sample preparation and
preparation of letter Report of
Sample Analysis on the Monte Cristo
Pegmatite property, Yavapai County,
Arizona as authorized by yourself
on June 26, 1985, !

Office time, June 25, Conference, 4 hrs,
July 1, Sample Prep. 2% hrs.
July 8, Report Prep. 4 hrs.
July 13, Report Prep .3 hrs.
July 15, Map Prep. ' 2 hrs.

Total Hours 15% hrs @ $50.00/hr.= § 775.00
Field time, June 26, 1 day @ $400.00/day = $ 400.00
TOTAL FEE : $1,175.00

Out of Pocket Expenses

Iron King Assay Office $ 48.00
Pacific Spectrochemical $ 152.00
Postage Sam Bittner $ 12.85

Pacific Spectro $ 2.40 = $ 15.25
Telephone Iron King $ 3.75
Pacific $ 6.15 = _$ 9.9
$ 225.15
Total Amount due $1,400.15
CREDIT--Your check #001, June 27, 1985 $1,000.00(-)
Balance due. $ 400.15

Please Remit to R. E. Mieritz at above address.

Amount Due is payable upon receipt of Invoice.
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GEOLOGIC EVALUATION

REPORT

on the

Monte Cristo Pegmatite Mine
Weaver Mining District

Yavapai County, Arizona

by

Richard E. Mieritz
Mining Consultant
Phoenix, Arizona

May 22, 1979
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rectangular shape with surface dimensions of 250 feet in length and an
average 100 feet in width. The vertical bank in the pit (See Photo)
is estimated as 40 feet and the surface in the middle of the deposit
about another 10 feet, say an average of 45 feet. To this figure, 15
additional feet should be added for the material below the present pit
floor level. The two inaccessible shafts are reported (Erickson's
Report, 1956) as having penetrated the pegmatite 30 to 50 feet below
their collars.

The "block" thus has dimensions of 250 feet long, 100 feet wide and

60 feet deep or thick. These figures multiplied for volume and divided
by 12 (cubic feet per ton in place) results in 125,000 tons. (See Map
No. 4.)

The lower two inaccessible Adits are also reported as encountering the
pegmatite deposit. It is therefore reasonable to assume by inference
that a "block" of similar dimensions could exist below the above
described "Ore Block" and in the amount of a similar tonnage - 125,000
tons. (See Map No. 5)

The writer thus credits the present pegmatite deposit with:

Measured - Indicated - 125,000 tonms
Inferred - 125,000 tons

The pegmatite zone is in surface evidence for some 500 feet in a south-
west direction but has not been explored, thus opening the way for
additional potentials.

The pegmatite is composed of four recoverable, marketable minerals,
namely, feldspars, quartz (silica), mica and beryl. The percentage of
these minerals in pegmatites varies considerably deposit to deposit AND
within any specific deposit. Based on the evidence observed by the
writer during the visual examination of same, it is the opinion of the
writer that the deposit will have the following mineral content average
percentages.

Feldspars 70.0%
Silica 25.0%
Mica 3.5%
Beryl 1.5%

100.0%

In the 'Measured - Indicated" ore block there could be - in

Feldspars 87,500 tons
Silica 31,250 tons
Mica 4,375 tons
Beryl 1,875 tons
Pegmatite 125,000 tons

MINE OPERATION:

Mr. Cheatwood states his objective is the production of feldspar =Tto
mine, transport, mill in Kingman, Arizona and bag, marketing the final

-4 -
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PHOTO:

Lookine northeast towards face or bank
of Open Pit. Some of the Silica pods
are outlined on the Photo. The position
of the idit is indicated - being about

? feet above the present Pit floor..

The most northeastern Cut is also in-
dicated. The start of this Cut is also

about 2 feet above the Pit floor.
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MINING CONSULTANT
ARIZONA REGISTERED
MINING ENGINEER AND GEOLOGIST

July 15, 1985

Mr. Sam Bittner

Monte Cristo Mining Co.’
12076 Jackson Street
Omaha, Nebraska, 68154

Re: Monte Cristo Pegmatite

During a June 25th conference with yourself and contractor Don
Kenton in my office, we planned, among other things, a visit to
the Monte Cristo pegmatite property, Yavapai County, Arizona

for the purpose of obtaining some samples which would represent
the '"general character'of the pegmatite outcrop which is primarily
located on Monte Cristo No. 1 and Monte Cristo No. 9 claims.

The specific visit to the property was completed on June 26th--—
yourself, Mr. Kenton and the writer. Much time was consumed
"walking in and out" (2.1 miles each way) due to the fact that
both gates have five locks on each. This situation must be cor-
rected before any future work can be commenced on the property.

On arrival at the property, the writer observed considerable
physical changes as to relief and outline of the pegmatite out-
crop and immediate area. These changes occurred since the writer's
last visit to the property in May, 1982, The changes resulted

from "hap-hazard" type of mining and rock moving operations. The
writer has attempted to indicate these changes on the included

Map, the initial map being prepared in May, 1979 when a report on
the property was prepared for a Mr. Cheatwood.

During the field visit, the writer took four general 'chip" samples
of various lengths at strategic locations which could be tested

by analysis various metal/mineral contents within the pegmatite.
These samples were fire assayed for gold and silver. The same
samples were Spectrochemical analyzed for other metals such as

rare earths, the more common elements as silica, calcium, sodium,
etc as well as for silver.

This "first step" analysis is necessary to justify further ex-
penditures for the more expensive individual chemical analysis
of metal/metals contained in the rocks--the samples.

The four samples taken by the writer were taken to the Iron King
Assay Office, Humboldt, Arizona for sample crushing/pulverizing,
rolling (for thorough mixing) and fire assayed for gold and
silver. Balance of the total pulverized sample not used by Iron
King Assay Office was taken to Phoenix by the writer where it

OPEAATIOHN




Sam Bittner July 15, 1985

Page Two

was again rolled. The writer then took two portions of each sample,
sending one group of four samples to Pacific Spectrochemical Labor-
atory, Los Angeles, California, for a spectrochemical analysis of
each sample. The second portion of each of the four samples was sent
to Mr. Sam Bittner, Omaha, Nebraska, so he could forward some of the
samples to a laboratory of his choice to have each of the samples
analyzed for various metals by the Atomic Absorbtion method--
quantitatively.

The four samples taken by the writer are:
#2980 - Chip sample of 20 feet horizontally across a new northeast face

of the "Pit" (See attached Map) which contains quartz (SiOz),
feldspar and some mica.

#2981 - Chip sample of 40 feet horizontally across new southeast upper
bench face containing approximately 50% quartz and 50% feld-
spar with fair mieca.

#2982 - Chip sample of 10 feet horizontally along northeast wall of the
Adit (underground) beyond the caved portion of the Portal and
quite close to the large cave just northwest of same. (See Map)

#2983 - Chip sample of 30 feet horizontally along the northwest wall
of outcrop starting near Adit portal. Part of this face is
newly exposed, the other part more or less undisturbed having
weathered the unorthodoxed blasting of a previous operation.
Most of the sample is quartz with little mica.

The included Sample Analysis Results lists the samples in columns,
side by side horizontally and the contents of the various constituents
vertically to provide and easy summary and comparison one sample with
another.

The primary major minerals of the pegmatite are quartz (8105), feld-
spars [(K, Na) AlSix0,] and mica [(K, Na, Mg, Fe) A1Si O,]. The
elements here mentioned are the first six on the Spectrochemical
Analysis. These minerals are visually observable in the pegmatite.

The low value of the Beryllium content definitely rules out the
possibility of a homogenous disseminated distribution throughout the
pegmatite of this metal. It is known however, that beryl/phenacite?
does exist in the pegmatite but in small localized, isolated areas.
This criteria indicates that a tedious hand sorting method to recover
the beryllium values would be required in any future operation.

The indicated sprectrographic contents of some of the rare earth
metals such as Gallium, Columbian, Tantalum and Yttrium are so low

in value that it is difficult to generate an interest in such metals.
As noted on the included Semiquantitative Analysis Sheet received

from Pacific Spectrochemical Laboratory, the rare earth metal Selenium,
is NOT DETERMINABLE by spectrographic methods.






SEMIQUANTITATIVE ANALYSIS

Si
K

Na
Al
Fe
Mg
Mn
Pb
Ga
Ca
Cu
Ag
Ti
Ni
Cr
Be
Cb
Ta
Y

FIRE

Silica
Potassium
Sodium
Aluminum
Iron
Magnesium
Manganese
Lead
Gallium
Calcium
Copper
Silver
Titanium
Nickel
Chromium
Beryllium
Columbium
Tantalum
Yttrium

ASSAY

Au
Ag

Gold
Silver

NOTE:

8888

SAMPLE ANALYSIS REPORT SUMMARY

Pacific Spectrochemical Laboratory

0.00013
0.021
0.00063
0.0097
0.0003
0.02
0.06
0.009

Nil
Nil

Iron King Assay Office

2981 2982
34.07% 29.0%
4.6 20.0
3.0 7.7
8.4 1.2 (?)
1.0 0.77
0.0055 0.0066
0.28 (7) 0.024
0.019 0.047
0.003 0.011
0.15 0.034
0.0061 0.0064
0.0019 Tr 0.0001
0.013 ND 0.002
0.0011 0.0023
0.016 0.027
same same
same same
same same
same same
Nil Nil
Nil Nil

2983

Tr

30.0%
5.3
5.3

11.0
0.65
0.0086
0.026
0.01
0.0058
0.024
0.0046
0.0001
0.011
0.0019
0.021
same
same
same
same

Nil
Nil

The Aluminum content of sample 2982 is questioned because that sample is 80% feldspar. It probably
is a typographic error--should be 12.0%
The Manganese content of sample 2981 is questioned--again, a possible typographic error.
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RICHARD MIERITZ

2940 N.
Phoenix,

Casa Tomas

PURCHASE ORDER NO.

Si
K

Na
Al
Fe
Mg
Mn
Pb
Ga
Ca
Cu
Ag
Ti
Ni
Cr
Be
Cb
Ta
Y

Other rare earths
Other elements

(213) 838-5939

(213) 870-3749

Pacific Spectrochemical Laboratory, Inc.

Arizona 85016 Chemical and Spectrographic Analysis
2558 Overland Avenue
Los Angeles, California 90064
July 1985
SEMIQUANTITATIVE ANALYSIS
2980 2981 2982 2983
30.% 34.% 29.% 30.%
4.9 4.6 20. 5.3
4.3 3.0 7.7 5.3
11. 8.4 1.2 11.
0.64 1.0 0.77 0.65
0.069 0.0055 0.0066 0.0086
0.039 0.28 0.024 0.026
0.023 0.019 0.047 TR<0.01
0.0037 ND<0.003 0.011 0.0058
0.091 0.15 0.034 0.24
0.0033 0.0061 0.0064 0.0046
0.00013 0.0019 TR<0.0001 ND<0.0001
0.021 0.013 ND<0.002 0.011
0.00063 0.0011 0.0023 0.0019
0.0097 0.016 0.027 0.021
NDK0.0003 <===ce-ccececccccmeccrcrcceer e e
NDKQ0.02 ~===-==-emrecececcccccccccnr e ee e s e s e s e
NDC0.06 ------=---ccccemcmcccncmcccnmrmer e m
NDK0.009 <~=-==---emcececcceccrceccecrcerr e e s
nil-------c--c---ceccccrctttcmrsccs s m e >
nil---=---cc-ccccccccrcccnrcnrsses s s s m >

Selenium is not determinable by spectrographic methods.

Respectfully submitted,
;/%2;(5(9,;C}2742&£7V1_

PACIFIC SPECTROCHEMICAL LABORATORY, INC.

THIS REPORT IS SUBMITTED TO THE ADDRESSED CLIENT FOR HIS EXCLUSIVE USE. AS A PROTECTION TO THE CLIENT, THE PUBLIC AND THIS LABORATORY, THIS
REPORT MAY NOT BE USED IN WHOLE OR IN PART FOR ADVERTISING, PUBLICITY OR PROMOTION WITHOUT WRITTEN AUTHORIZATION.



IRON KING ASSAY, INC.
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Dear Sam,

The mica sample you had analysed indicated niobium at a 0.078%
concentration . This quantity may be a recoverable resource. Using ion
exchange techniques low concentrations of metallic ions can be recovered

and concentrated.

lon exchange is a commercially predominant process for water purification

and metal recovery from plating wastes. Nickel metal for example can be re-
covered down to a concentration less than | milligram per liter,(mg/1). lon
exchange is presently being used by Wyoming Fuels in western Nebraska to
recover uranium. The aqueous source has a concentration of 50 mg/|.

In ion exchange a free liquid phase is passed through a rigid durable
particulate phase, referred to as a resin ped._Tpe resin contains bound ionic
charges, either positive or negitive, in con juncfion with “free” ions of the
opposite charge. These free ions can b:,e exchangéd_ for ions of like charge in
the liquid passed through the resin be&. The resinv takes many forms, most of-
ten though, these are synthetic resins. Usually these resins are polystyrene
copolymerized with other compounds. As the resin bed fills with recovered
ions , free ions are displaced until all have been replaced. This point is called
break-through. At break-though the bed must be recharged to replenish the
free ions and recover the metallic resource. The recharge is generally acc-
omplished by passing either strong acid or strong based through the resin
to remove the metallic ions. This solution is called the regenerant, and

is the concentrated metallic resource.



The steps necessary to determine the feasibility of recovering the niobium

source would be as follows;
1) determine a method to dissolve the niobium into a aqueous solution,

2) testing availible ion exchange resins for their selectivity toward
niobium,

3) testing regenerant solutions of niobium for concentration and quality,

4) locating an end user and fixing a price on the regenerant,

5) preparing a cost feaseability study.

| am presently researching literature on the subject of niobium re-
covery. | will notify you when | locate past work in this area. Finally,
if sufficent interest to pursue this is generated, | can either arrange to
have more specific investigations initiated, or direct you to organizations
specializing in this field.
Sincerely,

oo 704,

Howard T. Ortiz
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10: (213) 838-5939 (213) 870-3749

RICHARD MIERITZ - .
2040 N. Casa Tomas Pacific Spectrochemical Laboratory, Inc.

Phoenix, Arizona 85016 Chemical and Spectrographic Analysis
2558 Overland Avenue

Los Angeles, California 90064
PURCHASE ORDER NO.

July 11, 1985

SEMIQUANTITATIVE ANALYSIS

2980 2981 2982 2983
51 ﬁ%jfb 30.% 36.% 29.% 30.%

X 2R YBrv 4.9 4.6 20. 5.3
Na MW 4.3 3'0 7-7 5-3
NG ) 11. 8.4 1.27 11.

Fe Awn | 0.64 1.0 0.77 0.65
Mg 2l ideirrrv 0.069 0.0055 0.0066 0.0086
Mo Wrganidt 0.039 0.28 4 0.024 0.026
Pb %ﬂ 0.023 0.019 ° 0.047 TR<0.01
Ga 0.0037 ND<0.003 0.011 0.0058
Ca Lultium 0.091 0.15 0.034 0.24
Cu ahbil 0.0033 0.0061 0.0064 0.0046
Ag .m 0.00013 0.0019 TR<0.0001 ND<0.0001
Ti TLmnpnt 0.021 0.013 ND<0.002 0.011
Ni 2l 0.00063 0.0011 o.oogs g.gg:g»
Cr Zinppis 0.0097 0.016 0.02 .

Be ”WW ND<0.0003 <=ecevemmmeessccccacee-—ceamco- mme——- cmmmmeead
cb % ND<0,02 ======e=mememca-cccmcc-ce- cmeemcesammcccmsanaa)
Ta Tplidun ND<0.06 =---=--- femmeecmeemece—caan-- cmemmmm——a- cmmmmaaed
Y ? NDL0.009 <=ww==- Teeememceo .- crsrm———- mEmm e --—- R LY e
Oth¢r rare earths pil ~=erercomacnoncocceran= wemeswew "‘""""'""'"""‘"">
Other elements nilecec-eccncnceaa ceememm—cece= ceereecscccca- o=

Selenium is &deteruinable by spectrographic methods.

Respectfully submitted,

PACIFIC SPECTROCHEMICAL LABORATORY, INC,

THIS REPORT IS SUBMITTED TO THE ADDRESSED CLIENT FOR HIS EXCLUSIVE USE. AS A PROTECTION TO THE CLIENT, THE PUBLIC AND THIS LABORATORY, THIS
REPORT MAY NOT BE USED IN WHOLE OR IN PART FOR ADVERTISING, PUBLICITY OR PROMOTION WITHOUT WRITTEN AUTHORIZATION.







June 27, 1985

Monte Cristo Mining Co.
Z Mr, Sam Bittner

Omaha, Nebrasﬁa, 68355;%5%/’¢2é2;¢é

INVOIGE

For Professicnal Services rendered in con-~
nection with discussion and property
visits of the Mente Cristo Pegmatite
claims, Yavapai County, Arizona.

June 25~—0ffice time, Conference,
4 houss @ $50.00/hr, § 200,00

June 26--Field time, visit to property
1 day @ $400.00/day $ 400,00
Total Fas $ 606,60

Cut-of-Pocket Expenses

June 26~-Telephone call to Uumboldt, &z.
(Assayer) $ . 2.75

Total Fee and Exp $5.:602575

%?ﬂ/’f/ M@XM/Q’W@ ;?,/ﬁw«—
A Ay ez, /Z%%bé% N, é@ | ,97%25 X

Aoz %v%% A - oI

Amount due 1s payable upon Receipt of Invoilce. :f 25 , /%§£é§yzé%;
Please Remit to R. E. Mieritz at above address. / 5 /“ ‘é/p %&7 y % é&

& o0




Jukg 1, 1965

Pacific Spectrochem
2558 Overland Ave.
Los Angeles, California, 90064

Att: Mr. Hal Johuson:

Thenk you for tellking to me this morming regarding your Spectro
wethod and chomges.

Herewith four samples—-ilos 2980 through 2983 which are samples
of Pegmatite kbat have been ground down to approximately 40
mesh, After being pulverized, the sample was rolled 30 cimas
from each corner--go it should be quite throughhly mixed.

My intervest is primarily the Rare Earth minerals imcludine bt
not limited to Be, columbian, tantalum, Yrittium, Ceasium,
8elenium, etc.

Waen you bave finished with the analysis, plezse send the vriginal
and one copy of the results to me at the above address,

I enclose my check No. 652 to the ovder of Pacific Spectrechem in
the amount of $152.00--4 times the guoted price of $33.00 per
sampla.

I am sure the amount of sample I hove sent will be sufficient for
your ‘purpose. g

Can you recomnend a LAB in @alifornia or else whaere which can

do chemical analyeis on the above mentioned metala——er perhaps
Atomic &bsorbtion analysis. I would perfer Chemical analysis,

Sincerely,

Richard B, Mieritz
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JOB #:
Client name:

Billing address:

Phone number:

Client ID
MSCO00005
2980
2981
2982

2983

P.O.

IRON KING ASSAY INC.

MSC00005

Richard E. Mieritz No. Samples:
Date Received:

2940 N. Casa Thomas Submitted by:

Phoenix, AZ 85016
(602) 277-6053
ANALYTICAL REPORT

Fire Assay

Lab ID Au Ag
oz/ton oz/ton
06-28- 1 <.001 <.01
06-28- 2 <.001 <.01
06-28- 3 <.001 <.01
06-28- 4 <.001 <.01
Box 56, Humboldt, AZ 86329 (602) 632-7410
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GEOLOGIC EVALUATION

REPORT

on the

Monte Cristo Pegmatite Mine

Weaver Mining District

Yavapai County, Arizona

Richard E. Mieritz
Mining Consultant
Phoenix, Arizona

May 22, 1979




INTRODUCTION:

At the request of and authorization by Mr. Chet Cheatwood, President

of Verde Products, Inc., an Arizona corporation with offlces in Phoenix,
the writer personally visited and examined the Monte Cristo Mine (Monte
Cristo claims) in Yavapai County, Arizona, on May 19, 1979 for the
purpose of observing the pegmatite mineralization within the claimed
boundary.

This report is based on the writer's field observations and the
writer's knowledge of pegmatite mineralization within a recognized
geologic pegmatic zone extending from Morristown to Kingman, A

and beyond. The writer has examined several pegmatite prope
within this zone. The writer also had access to earlier ref

PROPERTY, LOCATION and ACCESSIBILITY:

The property consists of fifteen (15) standard lode mining & a i
Monte Cristo #1 through #15, which are mostly located in the Swy
half of Sec. 34, T. 12 N. R. 5 W. and the northern quarter of St
T. 11 N., R. 5 W., G, & S R. B. & M., Yavapai County, Arizona. Mr.
Cheatwood advises these claims have been filed with the U.S. Bureau of
Land Management, Phoenix, Arizona, as required by Federal law. This
action plus the observed development and assessment work completed on
the property should establish the claims as a legal entity. (Map No. 3)

The property is accessible by passenger automobile. From Phoenix,
travel northwesterly to Wickenburg, turn northerly on U.S. Highways

89 and 93, following Route 89 to Yarnell. (Route 93 heads northwesterly
to Kingman, Arizona.) From the Ranch House Cafe in Yarmell, travel
northeasterly on Route 89 to a gravel road junction 6.7 miles distant.
Turn north, or left, onto the ranch type road and travel 1.6 miles to

a "Y". At this point, bear left and continue for 1.7 miles to another
"Y". Here, bear right and continue for 1.5 miles to a locked gate,
through gate and 0.2 miles to third "Y" at which point, bear right for
0.2 miles to the pit. (See Maps No. 1 and 2.)

HISTORY, DEVELOPMENT and PRODUCTION:

The property dates back to 1917, when the pegmatites were mined for

the beryl content. 1In the early 20's, the property produced mica.

In the late 20's, more beryl and some euxenite (a mineral containing
yttrium, erbium, cerium and uranium) were mined. After a long idleness,
a mica mill was erected in 1947 and mica produced. This development
consisted of a vertical shaft, an adit and some surface mining. Renewed
beryl activity in the early - mid seventies saw a drilling exploration
program completed. The results of this work appear to be difficult to
obtain.

In 1975, Mr. Chet Cheatwood relocated the then "Dixie Queen" claims

to the present Monte Cristo claims. Since then, 300 tons of mica have
been mined and sold to Buckeye Mica Mill, Buckeye, Arizonma. Feldspar
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has also been mined for test work (100 pound to 1/4 ton lots). This
test work by Westwood Ceramics, Hiway Ceramics, Bice, etc. has shown
the feldspar to be of high quality and purity, more so than the North
Carolina feldspar currently supplying the California market.

Mr. Cheatwood has domre much pre-mine work to prepare the available
feldspar "ore" for mining and production on a scale to make the venture
profitable. To further enhance the operation, negotiations are under
way to purchase the now idle '"feldspar" crushing and pulverizing mill
at Kingman, Arizona.

CLIMATE and FACILITIES:

Except for a few days during the 'rainy'" period and the winter season,
year round operation of the mine can be expected.

The mine workings are at an elevation of 5,000 feet. /

No gas or electricity are available at the property. A rancher'/
stock watering well is a short distance from the workings.

GENERAL GEOLOGY:

Arizona has a northwest trending zome of 50 to 70 miles in width’
has many occurrences of pegmatite structures as veins, blobs, pipes
and irregular masses. All these can be of small, medium or large
volumes. This zone extends from Morristown - about 40 miles northwest
of Phoenix - to Kingman and beyond towards Hoover Dam. (See Map No. 2.)

Pegmatites, in general, geologically are considered the "trash can" of
mineralization because pegmatites usually are composed of high temper-
ature minerals and elements not commonly associating themselves with
the more common base and precious metals of lead, zinc, capper, gold,
silver, etc.

Pegmatites are usually composed of, but not limited to, silica (quartz),
feldspars (sodium and/or potassium), beryllium minerals, mica (biotite
and/or muscovite), columbium, tantalum, titanium and many rare earth
metals - minerals. The size, shape, geographic location nor the struc-
tural mode have any great influence on the composition or the constituent
quality and/or quantities of any particular pegmatite deposit.

LOCAL GEOLOGY and MINERALIZATION:

The claimed area hosts the widespread pre-Cambrian granite which is
part of the Bradshaw Complex common to the area. Most of the granite
is "fresh" rock, however, some decomposition has occurred in local
areas. Isolated islands of Yavapai schist are also present. (See
Map No. 2.)

Here, within the claimed area, a moderate size pegmatite deposit has
been moderately explored and developed. This deposit is located on

t\
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Monte Cristo #1 and #9 claims. (See Map No. 3.)

The major constituents of this pegmatite deposit are pota
feldspars, silica (white-gray, sometimes tan quartz), mi
usually silvery of small to quite large plates) and bery
most frequently in large crystal form.

DEVELOPMENT:

The deposit is developed by an Adit, several surface pits and tré
and more recently by surface excavation resulting in a vertical face
exposure of 40-45 feet in height and some 300 feet in length. (See
Photo.) The owner states two other Adits and two vertical shafts exist
but are not accessible now.

The writer has surface mapped the deposit (Map No. 4) and checked the
geological underground mapping as completed by R. Raabe (Map No. 5).

The shaft shown on this map is not accessible - being filled by the
recent work. A second shaft to the north also is not accessible., The
depths are reported as 50 and 30 feet respectively. The two inaccessible
Adits are located some 40 feet vertically below the present "bench" - |
flat area in the pit - and to the north - being driven to the south. |
It is reported that the pegmatite was intersected with these Adits. |

ORE RESERVES:

Pegmatites, unlike base or precious metal deposits, where samples can
be taken and assay cqntents or values obtained, must be visually
examined and estimated. The mineral contents (quartz, feldspars, micas,
beryl, etc.) must be visually estimated. Such estimates will vary from
engineer-geologist to engineer-geologist, dependent on his knowledge
and experience with pegmatites. The end result is that an .ore reserve
estimate is that - an estimate. However - the more the pegmatite is
"opened' for visual examination, the more accurate the estimate will be.

Fortunately, the contained minerals in this deposit are very clearly
distinguishable and identifiable by sight. Then too, the development
thus far has exposed many faces for the "appraiser” to examine.

Ore Reserve classifications are defined as "Proven or Measured' (posi-
tive information in all directions), "Indicated" (positive information
in some directions) and "Inferred" (geologic projections based on
geologic evidence of the '"known' mineralization).

The degree of development at the Monte Cristo deposit does not have
sufficient "evidence'" to classify an ore reserve into 'Measured”
except in a small, meaningless way. The degree of development at the
deposit is more than required for "Indicated" ore. Thus, a situation
exists which is midway between the two classifications and this reserve
the writer designates as 'Measured - Indicated". The second classifi-
cation used here is "Inferred."

Map No. 4 (Surface Geology of the Deposit) suggests a deposit of near
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rectangular shape with surface dimensions of 250 feet in length and an
average 100 feet in width. The vertical bank in the pit (See Photo)
is estimated as 40 feet and the surface in the middle of the deposit
about another 10 feet, say an average of 45 feet. To this figure, 15
additional feet should be added for the material below the present pit
floor level. The two inaccessible shafts are reported (Erickson's
Report, 1956) as having penetrated the pegmatite 30 to 50 feet below
their collars.

The "block" thus has dimensions of 250 feet long, 100 feet wide and

60 feet deep or thick. These figures multiplied for volume and divided
by 12 (cubic feet per ton in place) results in 125,000 tons. (See Map
No. 4.)

The lower two inaccessible Adits are also reported as encountering the
pegmatite deposit. It is therefore reasonable to assume by inference
that a "block" of similar dimensions could exist below the above
described "Ore Block'" and in the amount of a similar tonnage - 125,000
tons. (See Map No. 5)

The writer thus credits the present pegmatite deposit with:

Measured - Indicated - 125,000 tons
Inferred - 125,000 tons

The pegmatite zone is in surface evidence for some 500 feet in a south-
west direction but has not been explored, thus opening the way for
additional potentials.,

The pegmatite is composed of four recoverable, marketable minerals,
namely, feldspars, quartz (silica), mica and beryl. The percentage of
these minerals in pegmatites varies considerably deposit to deposit AND
within any specific deposit. Based on the evidence observed by the
writer during the visual examination of same, it is the opinion of the
writer that the deposit will have the following mineral content average
percentages.

Feldspars 70.0%

Silica 25.0%

Mica 3.5%

Beryl 1.5% /
100.0%

Feldspars 87,500 tons 2N
Silica 31,250 tons
Mica 4,375 tons
Beryl 1,875 tons
Pegmatite 125,000 tons

MINE OPERATION:

Mr. Cheatwood states his objective is the production of fé&ldspar =Tto
mine, transport, mill in Kingman, Arizona and bag, marketing the final
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product for $90.00 per ton.

Simultaneous mining of the silica, mica and beryl would provide stock-
piles of these minerals for future milling and marketing of a saleable
product.

Mr. Cheatwood also states he is assured of a feldspar mining contract
by experienced feldspar miners at $6.00/ton, mined and loaded into
trucks. Other minerals would be mined and stockpiled for $3.00/ton.

A trucking charge contract to Kingman is indicated as being $13.00/ton
- 10¢ a ton mile.

The milling cost at the Kingman plant has not been determined but the

writer would estimate a $20.00/ton actual cost, not including capital
cost writeoff.

VALUE in PLACE:

It has been estimated that 87,500 tons of feldspar exist. With an
85% mining efficiency projected, there should be 74,375 tons of re-
coverable feldspar. With a market price of $90.00/ton (Kingman), the
"in place" value is $6,600.000. -.

The E.&M.J. April quotes for the other mineral commodities (minimum
figures, specifications and price in each case) are:

Silica: $35 - 46.00/ton, 50 1lb. bags i
Mica: $30 - 35.00/ton, scrap
Beryl Ore: $50 - 55.00/STU (1%), for 10-12%

The above "by products'" could further enhance the "in place'" value
$2,160,000.- or a total of $8,800,000.- for the 'Measured - Indicated"
ore block.

Phoenix, Arizona

May 22, 1979
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Two reports. by Einar C. Erickson, Geologist, one
datevaovember’6,”1956; and the other dated Feb-

ruary, 1966 describe a major Beryllium find in

”2Yavapai County, Arizona at the 6000 foot level.

"Erickson reports after 7 drill holes made in 1966

" that there is a "total reserve of 160,000 tons that

will average more than .26% BeO" and that '"Utilizing

a multivariate statistical approach would state that

"the probability of a reserve of ore in excess of

1,000,000 tons is better than 80%"

‘The reserves of mica, also bearing commercial
beryllium, is about equal to the deposit of beryl.
Bismuth-gold with some rare earths are also found in

.the deposit.

According to the writer, there would be 66% in
profit if the ore were made into beryllium metal
~which now sells at $150 per pound. 5% of the deposit

‘consists of beryl crystal which would average over
5% beryllium, and some of it up to 20% beryllium.

The geologist recommends a 250 ton per day mill.
 Available reports indicate there 1is only one
beryllium mine in the United States at this point,

and the reserves in this deposit will last less than
20 years at the present rate of consumption. A
Perhaps the most important aspect of the deposit
is the fact that the uses of beryllium have been
greatly extended in the past five years. The newest
uses include beryllium as mountings for microelec-
tronic chips in the rapidly expanding computer
market. It is also used for brake linings for large
trucks as high heat has little effect on the metal.

beryllium
down-to-earthuses are soaring

Y

Canman o
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. July 16, 1981 .

.- These claims are wunder exclusive option to
CUSHIONRAIL until August 5, 1981. Originally,
Cushionrail obtained an option in 1977 for the total
“price of $250,000, but the property became entangled

~with adverse claims to the ownership by Dr. Robert
L. Ross. This was resclved only in 1981.

The corporation has been interested in obtaining

these claims since 1970, but there has been no
- market for the materials until recently when the

expansion of the computer business using beryllium
as the holder for the chips became prevalent. This
coupled with the new space vehicle using the metal
for brakes and for the windshield, plus other uses
has caused beryllium to become extremely expensive.

There are two items which make the property
attractive:

1. There are no other known beryllium deposits in
the United States according to Fortune Magazine,
June 15, 1981.

2. There is a current shortage of the ore.

THE ECONOMIC GECLOGY OF THE MONTE CRISTO
CLAIMS YAVAPAI COUNTY, ARIZONA

By Einar C. Erickson
SECTION 1 '

En%%géuc%i@ﬂ

1.1 GENERAL

This report is a revised summary of a series of reports of
reports of investigations conducted by the writer on the bery-
llium mineralization occurring on the Monte Cristo Claims
gince 1956, This present revision and summary was request-
ed by Mr. Arnold Gilliam, Chairman of the Board, Associa-
ted Petroleum and Mining Co,

Certain areas of the investigations not completed during
the earlier work because of lack of finances are discussed in
only the detail permitted by the amount of information avail-
able at this writing,

Fasentially, the contents of two major reports, one gub-
mitted to Mr. J. Phillips of Phoenix, Arizona in 1836, and
a second submitted to Dr. R, Ross in 1960, have been drawn
upon to prepare thig revision, The first report was geologl-
eal in character, the second report had as its continuing ob-~
jectives the following eleven {ields of inquiry and study:




MAJOR B

_ 1. The identification of host rock types into which the
" beryllium mineralization has been introduced.
.. 2, To initiate a study of the structural control of the
‘‘mineralizatiorn.
‘. . 3. A study of the temperatures of mineralization to
- establish geochemical parameters for the beryllium (BeO?
~mineralization. and from which inferences might be made
- as to the extension of mineralization below the present
. surface. Important for drilling. -
. 4. To identifv the beryllium minerals previous sampling
ndicat ed may also contribute BeQ, other than beryl im-
. portant for mining and beneficiation,
5, To set up a preliminary drilling program of at least
four holes to explore the subsurface of the immediate min-
eralized area., These were drilled, but the data was not
fully studied because of lack of finances.

6. To begin a mapping project of the mineralized area,
as well as the altered area. Important for the overall in-
:erpretation of the mineralization, and to guide the future
_..exploration drilling.

7. To study the alteration phenomenon associated with the
beryllium mineralization and to determine its possible use
.. In exploration and subsurface formation evaluation that might
"lead to extensions of tonnages of ore.
2+ 8. To initiate an analysis of the ore for possible by-p:-oduct

" recovery of other values besides beryllium.
9, To establish topographic and elevational control for stru-
ctural cross sections to be prepared for use in the evaluation

RVES IN ARIZONA
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of subsurface data obtained during drilling activities.

10, To select samples from various areas for analysis both
petrologically and petrographically.

11. To continue research on possible methods of beneficia-
tion of the ores, and to develop a method and program of ex-
ploitation preparatory to the establishment of a mining and
milling installation,

The total results achieved and the degree to which. each of
the above objectives were completed depended on the time al-
lotted to each phase and objective and the available finances.
In one aspect or another each of the above object ives are dis-
cussed in this report and areas that were incomple te will be
obvious and will provide a series of recommendations to con-
tinue and complete the original program.

gcap@

1.2 This report therefore assembles the results of the var-
ious studies and investigations entered into to resolve and ac-
complish the program intended.

Under separate sections of this report the results of each
area of investigation will be reported and recommendations
as to completing the important aspects will be made so the
ultimate accumulation of data, important for a successiul

operation, can be acquired and utilized.
Originally only limited field time was allotted to accomplish

the geological work, geochemical investigations, structural
work and mapping. Mapping is in various stages of comple-
tion and needs to be completed.
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MAJOR BERYLLIUM R

Exanmrations were made of the surface niineralization
“and underyground investigations were accomphished 1 the limit-
‘g¢d workings that were on the property in 1656, Alanv ¢f these
‘workings have been ovliterated by further worx since that time
nd are now not accessible. At the time 2f the criginal examin-
"ation there were two shafts and many open cuts which had expos-
dthe beryllium zone of mineralization very well, |
Samples taken durin: the field investigatirns ars compiled
nd reported herein, -~ - - - R o
“ Drilling accomplished on the property is the subject of a
section revised for this report, with a set of sunimary drill

T New maps. availat.e from the State and Federal Agencies

all prepared since these investigations staried, have been
‘added to this report, A new claim map has also been preparec
cand a new compilation of the old maps has been made. incomp -

lete as it is,

Hi?*&@"m

SECTION 2

2.1 GENERAL BACKGROUND

Mr. Regan is reported to have first worked the bull quartz
cuteropping which capped beryl-mica and bismuth-gold complex
‘ore, This was prior to 1817, W, Young came into the area in
1917, taking up much of the land for cattle and agricultural pur-
_poses, Inthe early 1920's mica was first mined from the pro-
- perty which the writer understands consisted, then, of less than
_one haif of a claim (10 acres). In 1928 Mr. A, Flagg first
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examined the propertv from an enginecring stendpoint, Two
of the Regan boys removed some 400 sacks of Leryl soon after
and during this period. They are reported to have mined the
Not long after this the property became
idle and remained so until Mr. Westover relocated the property
_during the early 1940's. In 1947 Mr. H, G. Smith bought half
a claim, installed a mill for the reccvery of mica. and may have 7 7
recovered some beryl. Some attempt was also made at the re-
covery of bismuth-gold ore through gravity methods, The suc-
cess of this activity is not known,
Mr. Flovd Kent leased the claims from Smith and located
zdditional claims which made up the group examined in 1856.
at which time it was called the Dixie Queen Mine,
Prior to 1956 Mr. Kent leased the property to Mr., B. Doo-
lin who did not perform and consequently the claim, in 1836,
was put into the hands of the Dixie Queen Mine under the man-
agement of J. Phillips. Upon the death of Mr. Phillips the
writer understands he claims reverted back to Floyd Kent, and
subsequently they were leased to R. Toss and ALBERCQO.
Thereafter through circumstances little known to the writer,
they were acquired by Associated Petroleum and Mining Co.
whose management has initiated the present work and
vctivity, (Note: R. Ross re-acquired the claims and has
ziven an option to Cushionrail International.)
Except for an official claim mapping activity and work re-
wvired to cstablish coordinate and elevational control of the .
2w claims with the old drilling results, no field work or new
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MAJOR BERYLLIUM RESERVES IN ARIZONA |

Geographically. the claims are located in the center portion

of the Mountain Region or Mexican Highland, the southeastern
area of the Great Rasin Province, The claims are west of the
large San Francisco Volcanic fields and southwest of the extr-

eme edge of the Colorado Plateau,
Drainage in the area is east and northeast to northwest into

‘work other than revisional and computation anc¢ associated re-
search to accomplish the revision was undert.ken,

The above history is based on the informatic: the writer has
_available, and as this and other sections are treated as inde-
- pendent units, further revision and detail may be desired.and

~an be added to this section without interruptinig the balance of ,
report.. . . .. o an intricate system that circles the Weaver Mountains and o %
R T M IR e © . eventually drains into the Sonoran Desert. The draining %
L_OCatﬁOn system outline the Weaver uplift very well. _
A In general, accessibility is not a problem, practically any 4
- SECTION 3 vehicle can be driven right to the mining site. However, ex- 3
- 3.1 GENERAL plitation activities may require some road improvements. ;
The eight Monte Crisco Lode Claims. unpaternted, are lo- The geomorphic location of the claims can be observed ﬁj
cated in Section 34. of Township 12 North, Range 5 west, and on the maps. ’
Section 3, of Township 11 North, Range 3 West. in Yavapai The clairas are well located for all year round mining and b
County, Arizona. milling activities. !
The Monte Cristo claims are located in the east central part CE & \/ .
of Arizona about 35 miles southwest of Prescott, Arizona, in imate egetation
the Weaver Mountains, just a short distance from Lounce Lock- SECTION 4
out, The claimas are at an elevation of about 4900 feet above 4.1 GENERAL .
- 8ea level, e The climate is one that would favor an all year round min-,
The claims are on the east side of the Weaver Mountains . ing and milling activity.

which form an arcuate pattern of peaks and indented structural A mean temperature is not avallable for this area, but

- and geomorphic features embracing Peeples Valley. there is less than 50 days of freeze and thaw annually, and
A fair dirt road junctions 3 miles north of Yarnell with High- about 20 days in which there may be a thunderstorm. There
~way 89, and leads five and a half miles or so to the property. is varied rainfall, precipitation is 8~12 inches annually., The

The claims are 22 miles north of Wickenburg. Arizona, and area is part of the semi-arid desert climatic zone and part
several hours drive from Phoenix, Arizona, of the transition zone between the desert and Pine biome.
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~ The vegetation would not provide anv timber resvurces such
“as might be required for certain mining activities,

The claims are at an elevation of avoui 3000 feet. again

' suggesting an equable climate. Vegetation is therefore limit-
ed because of lack of water and the type of ignecus terrain,
Some pinion and juniper survive as well as nineieen varieties
of desert shrubs, none of which have any economic importance.

KDOJWS‘P 6--@ M‘ateﬁ

SECTION 5

5.1 GENERAL
- Arizona Bureau of Mines puts out a map showing all of the
~transportation facilities and power lines in the State of Ariz-
ona. These can be obtained by writing to the Arizone Bureau
of Mines, University of Arizona, Tucson, Arizona.

Dr. R. Ross initiated a power study in 1961 which was not
completed, but preliminary information suggested that com-
mercial power could be available for a deposit at that time
of $35,000, from which a certain percentage of usage would
be deducted on a2 monthly basis over a given period of time,
and would threfore constitute an advance deposit. However,
this may have to be researched again, depending on the pro-
gram that may be planned for the property.

For an installation of less than 200 tons per day beneficia-
- tion plant, commercial power would not be recommended,

" Should the original installation exceed 206 tons per day-capa-
~ city, commercial power would be recommended, Since the
- potential of the property, in the opinion of the writer, is

CRVES IN ARIZONA

such to justify at least a 250 ton per day plant, it is recom-
mended that commercial power be investigated, An exist-
ing power line from which transformer facilities could be
taken is only about 7 miles from the property.

250 Ton per Jaq Ms“ Qecommencﬁeé

A 250 ton per day plant would have a water requirement,

Shallow wells have been drilled in the ficinity of the claims
for stock purposes and indicate the water table is within 100
feet of the general surface., However, water requirements
sufficient to operate a minimum processing plant of 250 tons
per day capacity would require at least one well or series
of wells capable of producing up to 250 gallons of water per
minute, For general purposes one might consider as a
rough tool that for each ton of daily capacity the water re-
gquirements will be one gallon per minute,

" Such a well or series of wells would have to be about a 1%
inch diameter hole, cased to at least 9 inches, and probably
about 400 feet deep. A well this deep would take advantage
of the structural acquifers in the area. Some waler would
be available through dewatering processes in connecting
with a possible open pit exploitation program as indicated
by the cccurrence of water in several of the exploratory drill
holes.

A submersible pump wired for 220-440--20 hp with pipe
and wiring-would cost between $1600 and $2000. The well
would cost about $12,00 per fant to drill and case, or less
if a rotary rig was utilizea, or apout $5,000 maximum.

&
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2. This would include site work and access, as well as location
of the site. 7
- To develop water it is recommended that a rotary drilling
‘rig be emploved, which can explore the water zone with a 54
.inch hole and once acceptable water has been found and test-
-ed, the required depth established, then casing and pump in-
tallation can proceed through a series of reaming activities
and casing. The same type drilling rig could be utilized for
~exploration of the subsurface to further block out and deline-
- ate the beryllium mineralization. Considerable money could
be saved in this type of combined activity, ‘

The use of z rotarv 1vpe combination drilling riz of which
~there are several types (hoth Failing and Mavhew models)
available through certain contractors could save more than
50% of the watcr well desvclopment cost as well as the drill-
~~ing, based on the experience of drilling the property when the

first series of holes were drilled,

It is therefore recommended that should a beneficiation pro-
gram calling for the installation of more than 200 tons per
day be planned, then water wells capable of producing at least

~one gallon per minute per ton capacity would have to be drill-
ed near or on the claim area.

Commercial power would then be recommended,

'T?@ngpowtmtign
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SECTION 6

6.1 GENERAL

Rail and air facilities are located fourteen miles south at
Congress Junction; at Wickenburg, 33 miles south, and at
Prescott, Arizona, 35 miles north, all on Highwayv 89.

Heavy aircraft facilities are located at Prescott and
Phoenix which would be the main centers of equipment,
supply and labor,

Light aircraft facilities are available in the area, the
writer is a licensed Pilot and has landed aircraft near the
propertv. An excellent facility for such light aircraft as that
of a Cessna 180, could be prepared a short distance {rom the
claim area. Emergency parts and supplies could then be
flown in as required,

The writer is acquainted with, and in some instances has.
equipment, houses and accounts in the Phoenix and Prescott
areas.,

Thus, the property is well situated in regard to various
supply centers, transportation and rail facilities, and high-
way transportation which would be demanded for any contem-
plated mining and milling operation.

Fﬁ@%ko%g

SECTION 7
7.1 GENERAL
The claims were first examined in reconnaissance fashion
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and then more detailed work was started in each agrea that
needed investigating. Not all of this work was completed. but
what was is compiled into the reports accompanying this re-
port and into the various sections that {ollow.
Map APM-1 essentially compiles the results of plane table
‘work, location of drill holes, some sampling, and the general
features of the mineralized area, but it is not completed and
should be in order to further provide data for guiding the drill-
ing activities which will be required to block out the mineraliz-
ation and extend the known tonnages of bervilium ore,
A new map of the claims was prepared by Barkdull. land sur-
eyor, and has been refined intoc maps APM - and APM-3
- New techniques of geochemistry and structural geology were
employed, and their valuable and important evidences are com-
piled to the degree this work has been accomplished.

Samples for petrographic and petrological work were taken
but because of lack of finances the laboratory work on these

sgmples, to obtain important rock type data, was not complet-
ed,

Cawmg

- SECTION 8

Aae 1 CLAMS ! R

Mr, Thomas H, Barkdull, Registered Land Surveyor, com-
pleted a survey of the claims in December 1966. Further re-

visions were made of the claim map in January 1966, A
photographic reproduction was obtained on a 3 x 4 inch slide
of Mr. Barkdull's survey and the final revision was assemb-

- led as map APM-2 which accompanies this report.

A section of the original claim survey was also utilized to

prepare a base map for the additional work that will be re-

quired to complete the geological and mineralogical study of
the claims, and this has been prepared as map APM-3, also
included with this report. .

8.2 UNPATENTED CLAIMS

The present claim group held by Associated Petroleum and
Mining Co. is made up of eight (8) unpatented lode mining
claims all of the regular size of 1500 feet by 600 feet, 20
acres each. They consist of the following:

Monte Cristo 1 through 8, inclusive,

Essentially, mineralization so far exploited and explored
occurs on the Monte Cristo claims No, € and 5, These claims
are located in Section 34, Township 12 North, Range 5 West
and Section 3, Township 11 North, Range 5 West.

G@@!egq

SECTION 9

9.1 GENERAL

During the ten years that have elapsed since the geological
work was first initiated on the Monte Cristo claim area, more
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geological data has become available including the Resume of
he Geology of Arizona by E. D. Wilson (Bulletin 171-4) and
new geological maps of Yavapai County have been prepared., A
opy of the new countv map is included. -
Extremely new technical treatment of data has also been dev-
oped, such as the MULTIVARIATE STATISTICAL ANALYSIS
.=A DECISION TOOL FOR MINERAL EXPLORATION, described
by D. P. Harris in the 1965 Symposium on Systems Engineering
“held at the University of Arizona, and available in a three vol-
.ume set on Computer and Computer Applications from the coll-
"ege of Mines, 3uch a new approach to field geology reguires an
.exhaustive treatment of field data and demands a more profound
~treatment of geological data. It is with some satisfaction that
the writer in revising the earlier reports finds that much of thig
had been anticipated,

Successful exploration for mineral deposits depends now on
examining as many facets of potential information in the field
43 one can conjure up in the mind, though keeping in mind the
ever limiting factors of finances and ultimate objectives,

) 9.2 HISTORICAL GEOLOGY

- Palectectonic studies throughout the state of Arizona show
that large parts of Arizona were covered with seaways during
the early periods of earth history, and a more particular record
~has been left for the Cambrian, Devonian, Mississippian, Pen-
usylvanian and Permian periods of the Paleozoic Era. Every-

where deposition of sediments were thin. In many areas in the
more elevated portions of the land masses south of the present
Colorado Plateau there were no sedimentarygrocks deposited:
or if they were they were removed during some subsequent
period of time, perhaps during the Mesozuoic or even Cenozoic
Eras.

Sigmificant activities in the development of the continental
land masses which originated on the distant geological past
bear upon the present land configuration and possible mineral
deposits, and are linked with the genetical history of each de-
posit. Much of Arizona in Devonian time had been depicted as
being above water until subsurface work revealed the presence
of Devonian beds in the eastern parts of the state and Tertiary
conglomerates suggested the former presence of Devonian beds
in the western part. Evidently the later Cretaceous and Ter-
tiary structures that were developed were little influenced by
these widespread and thin sediments,

In Triassic time a broad peninsula projected northwestward
through central Arizona, obliquely from Cananea, Mexico to
Mesquite, Nevada, Nearly all berylliurmn occurrences in Ariz-
ona and southeastern Nevada are found within the outlines of
this peninsula, R is within this area that prospecting for bHery-
llium is being concentrated, and where future discoveries may
be made and in the central portion of this peninsula the Monte
Cristo claims are located, .

Where the Sonoran Desert is now there was a trough of sed-~
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- imentation that continued to sink into Jurassic time. This

~ peninsula and trough presaged the direction and position of
the later: orogenic belt and cyclic metallization that occurred
including many of the large copper deposits, The area em-
bracing the claims had an eventful history, with periodic up-
lift, faulting, volcanic activity and tectonic and palingenetic
‘episodes. Orogenic activities finally resulted in such up-
1ift and subsequent erosion that for most of the area of the
claims only very ancient Archean rocks were exposed of un-
(Edﬁﬁeremia’ted granites, schists, granite gneisses.

“ Iptrusives and dynamic metamorphism of the Nevadan
Orogeny are assignable. The Larmide Orogeny introduced
additional igneous activity and considerable deformation,

~ folding, thrusting and faulting, especially in southeastern
Arizona, Large stocks were introduced into the central part
of the State accompanied by other tectonic activities. Much
of this lgneous activity still remains to be dated.

High angle faults cut and offset the bedrock in the region
of the claims, These structures form a regmatic pattern
which exerts control over mineralization in the adjacent min-
ing districts. Some of these structures predate the Larmide
- Qrogeny, some are part of it, and the majority are middle or
late Tertiary. Mild volcanic activity accompanied the sed-
imentation and lava flows are locally present in and on top of
young formations, To the west of the Weaver Mouniains ex-

tensive basaltic flows exist. . ... .

“RVES IN ARIZONA

8.3 STRATIGRAPHY
Since there are no sedimentary rocks on the claim area, and

only limited occurrences of metamorphic rocks, there is little
or no data around which to formulate a discussion of this topic.

9.4 IGNEQUS GEOLOGY -

The area to which mineralization is confined as far as it is
presently known, is one of undifferentiated igneous rocks. ®
is important, for future exploration to be effective, to differ-
entiate these igneous rocks into thelr early and late units, and
to pursue to completion the petrographically oriented program
which was not completed in earlier programs because of the
lack of finances.

The Weaver Mountains appear to be part of a regional ex-
posure of pre- Cambrian Granitic rocks associated with a

porphyry and gabrro complex.
Essentially the beryllium ores of the claim area occur in

siructural controls that developed during Laramide times and
which were pressure outlets during Tertiary metalization act-
jvities. A detailed paragenetic sequence for the episodes of
mineralization would e one of the important aspects of in-
formation that would materialize from a quantitative mineralo-
logical investigation, !
The one significant fact in the area is that the beryllium ores
a1l seem to be delimited to and by the granitic host rocks. Only
as the granitic units were able to adjust themselves to multiple
yector forces and finally under the exerted pressures actually
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“weakened to provide fracture systems into which the ore mat-
ix was emplaced have they importance,
ECTION 10
+10,1 GENERAL
mvestigations in the fleld were initiated to study and to es-
Blish the structural contrel of the beryllium mineralization,
Since there are no stratigraphic units to deal with, the igneous
rrain alone must be studied to cbtain structural information,
d the methods employed to do this are those usually called
ranitic Tectonics,
.10, 2 GRANITIC TECTONICS
important structural information has materialized from the
mployment of this method., Several hundred feet south of the
ain area of mineralization, an area was selected in the host
granitic rocks to make a special study of the orientation of
crystals, essentially the feldspars, to obtain fine-structure
and ore controls of the area, At least four more studies
should be completed in and near the deposit to fully exhaust
the idea that is possible from this approach, three in the oth-
2r directions near the ore body, and at least one at some
digtance from the mineralization in unaltered rock to ascert- -
&in the continuity or uniqueness of the structural control; in-
formation extremely useful for further exploration in the area,
There are two groups of orientations which have to be separ-
ated from each other, The first group is the regional linea-
ment tectonic fabric or direction of preferred orientation,

CS
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These directions are North-South, North 45° West, and East-
West., These structures will be found throughout the region and
will have only a small role to play in mineralization, When
these regional or lineament directions are removed, the pre-
ferred orientations are easily seen, as it is these directions
which can be found geologically to be the main influence on ore
localization of the beryllium mineralization and the develop-
ment of the near surface type of bull quartz-beryl-mica de-
posit, something similar to pegmatitic deposits,

The preferred directions are North 20° East, North 40°
East, and North 80° East. For all practical purposes, the
mineralization should be controlled by these preferred dir-
ections, and fauiting, dilational development will be found to
correspond essentially to these directions. In areas of igneous
rocks, the crystal orientation methed is the only way to deduce
what may be at depth and in time would have been consequent,
or finally imposed upon the nearer surface rocks,

It will be noted that the regional direction of orientation of
the Weaver Mountaing is North 45° West, so this direction is
expected to modify in part and control or influence in part, the
structural features assoclated with the beryllium mineraliza=
tion and mineral emplacement,

These features, then, when fully mapped in the area, will

- permit one to control and pin point subsurface drilling,

As further-field work is completed a dimensional picture
of the structural features of the deposit will emerge, The
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significance will then be seen, especially since mineraliza-
tton at depth will be essentially confined by the structural
features of the host rock and the confining altered zone,

'”_eocg‘aemsst?’g
SECTION 11

11.1 GENERAL
Ur. Ho W, Yoder and Dr, H, E. Eugster of the Geophical
laboratory, Carnegie Instituticon of Washington, studied the
temperature composition relationships of the muscovite-
paragonite join, Their work demonstrated that the amount
- of sodium which can substitute for potassium in the mus-
" covite (mica) structure in the mica minerals is directly pro-
. portional to the temperature, They analyzed muscovites from
various geological environments and found that the socium-
© potassium ratio did vary in 2 manner that one would expect,
, ﬁ”i@zmidermg the environments from which the samples came,
Fressure has 2 secondary although significant influence on
the Na-K substitution in muscovite, Thus a method for the
determixtion of the temperatures at which the muscovite form-
ed could be developed, this would provide the mineral invest-
igator with a good useful method of quantitative geothermomet-
Ty and perhaps lead to important exploratory functions and

CRV.
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contributions. Assuming the mica from the deposit would make
a good useful geothermometer, samples were taken for this
purpose,

In 1860, C. Hedge, associated with the writer at the Univer-
sity of Arizona Geochemical Laboratory, conducted similar
experi mental studies, Since there was an abundance of mus-
covite associated with the beryllium mineralization at the
Monte Cristo claims, analytical studies were performed on
samples from the deposit, Beryllium in the area under invest-
igation is associated with the higher temperatures. The results
will provide a contrel on subsurface drilling resuits if micas are
brought hack to the surface during the course of drilling which
should vary from the limits of mineralization,

11.2 MUSCOVITE TEMPERATURE RESULTS

The mica for a sample was removed from a large bery crystal
on the west side of the deposit. The sample yielded a Sodium
contest = atomic % 6,37, Temperature 410° C, The temperature
of mineralization must have been of about 410°C because of the
intricate association of the mica within the beryl.

On anocther sample away from bery crystals, but within the

confined structural area the sample ylelded a Soclum Content
=% 8.85, Temperature 415°C,

Other samples led to tentative conclusions,

11,3 CONCLUSIONS :

Tentative conclusions based on the above results permit one
to establish a trend which is extremely useful. Bery crystials
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have formed at a temperature somewhat lower than the ex-
tremely altered rock variety which contains a great deal of
mieca but no visible beryl, At temperatures lower than 415°
C berjl crystals seem to have formed in abundance, Where
the temperature in the deposit exceeded 415°C it appears
‘that no beryl crystallized, at least in large crystals or ec-
onomic deposits. The elemental suite which crystallized
“into mica seems to have crystallized at a higher tempera-
.. ture and then as cooling took place, beryl at somewhat
shallow depths compared with the cther were formed.

~ Perhaps it may be that at even greater depth beryllium

" minerals of lower temperature may be found to occur in
greater abundance, Bertrandite, an important high grade
mineral of beryllium seems to form at 3100C, Thus the
temperature data is most important, Micas found at the
surface upon analysis may provide information on the pos-
sibilities of subsurface beryllium mineralization if their
temperatures are found to exceed 415°C,

On the north side of the mineralization zone where the
third sample was taken, there is no visible beryl, but
there is considerable muscovite and different red and
white minerals which are suspected of containing bery-
lium in a mineral form other than beryl. Mineralogical
analysis for BeQ content should be made.

The higher temperatures seemed to have prevailed during
the early phases of emplacement of the micas, alkalic

altered feldspars, and intense quartz bodies, As the temper-
ature dropped beryllium minerals of the silicate variety, beryl
in particular, formed and with plentiful beryllium in the en-
vironment, exceedingly large crysials were formed, some more
than twelve inches across and several feet long., I these tem-
peratures prevdled to any depth, and if the beryllium source
continued to supply beryllia in sufficient amounts, there could
be a large continuous zone of mineralization rich in beryllium
and perhaps going at considerable depth, Other minerals
might replace beryl, however, as temperatures changed, such
as chrysoberyl, as indicated in hole DH-7 at a depth of 150
feet, '

B@mﬁ at 150 gaot agept%x

With such proof of mineralization at the surface areas and
at that depth, there should be further drilling to explore the
area and to block ocut additional tonnages,

Other sampled areas indicate a transition zone between the
high temperature upper portion of the mineralizéed mass
through a zone where beryllum minerals other than beryl
may occur in the lower temperature zone where the import-
ant beryl minerals were fully developed, crystallographic- -
ally and of uousually large size.

The delinedtion of temperature gradients for the deposit
and 2 construction of 2 dimensional model of the deposit

Lo i2
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will germiﬁ'a,n evaluation of the mineralization perhaps not It is not an expensive nor a difficult thing to do or have done

“gtherwise cbtainable. Quantitative analysis will also be de- to have mica analyses made and sodium potassium contents de-
“aired for beryllia content on such samples as may show a termined. The value of the information is apparent, and future
temperature of 410°C or so where no visible beryl can be work in the area should utilize this new approach,

_geen,

' The significance of the association of high temperature
~micas with 2 red disseminated mineral (pelieved to be
beryllian-garnet) will be Imown as soon as the red min-
+eral has been fuil identified. SECTION .12

" %n@?&@gizaﬂ@n

It will also be noted that the micas having the 10% 12,1 GENERAL t
" sodium, generally are located physically above the beryl A paper dealing with Unified Field Geology by the writer ghows -3
zone and do not have the red mineral asuite, data for considering deposits of beryllium that had been emplaced i%

We have three criteria that will be useful for directing at temgewmres greater than the critical temperature of water.

and evaluating fu.ure drilling, {(375.5°C as pneumatolytic deposits, Those for which a temperature
1. High sodium content on the upper mica zone, no red of less than 375.59C js-established would be called or considered as
minerals, therefore, barren, but associated above good hydrothermal. The Monte Cristo deposit as shown from the tem-

zones or near them, peratures obtained from the analvsis of the micas show the deposit
3, Intermediate or lower sodium content, red minerals to be in the pneumatolytic category.
in association, no visible beryl. Economic beryllium 12,2 PNEUMATOLYTIC MIN ERALIZATION
deposit. S —TonTs Cristo berylliume mineralization nas been verified as
3. Lower low sodium zone, visible beryl, no apparent taking place above the critical temperature of water, above 375. 59
red minerals, lower temperature, rich ore, high beryl- ‘The pressure of mineralization would have been up to 3500 Atms.
lfum content, and probably took place originalily at some depth. Probably the . .
- Ancther item of importance, The high temperature micas - mineralization took place originally at a depth of up to 50,000 feet,
... are those restricted to the large "'bock" micas, those that Erosion has exposed the present deposit at its upper iimits only. X

“might be of economic importance as a by-product, This means that the mincralization has been barely exposed and
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_that nearly 100% of the original mineralization must exist in

- the area. '

- There must exist in all probability a large beryllium depos-
t, most likely the greater tonnages will be found at shallow

- depths (the top of which is suggested by the drilling results to
« be about 100 to 150 feet below the present surface) so open

- pit mining methods can be employed.

- 12.3 QUANTITATIVE ANALYSES

- Bulk samples were taken from three places on the property.
~Sample No, D-10 was taken from a 14 foot wide exposed zone
 of soft white altered rock. It assayed 0.35% BeO, or about

- 4% beryl equivalent, This assay represents material more

to get an idea of mining in the northern area.

Sample No, D-12 was taken from a zone of mineralizatim
where the red (beryllian garnet ?) mineral was abundant and
which is located on the southern end of a highly berylliferous
zone. Sample D-12 assayed 1,187Be0 or about 11% beryl or
equivalent, This is high grade ore.

Sample D-10 and D-12 were taken about 250 feet apart and
this becomes an indication of the extent of the deposit, and
- perhaps its subsurface expression, since the two areas sam-
pled are continucusly connected for the entire distance with
-visible beryl mineralization,

Recall, that this is in the intermediate temperature zone
-above the lower temperature zone. Richer beryllia mineral-

than 25 {eet wide. This provides a minimum grade from which

ization is expected just below this zone,

By linear intercept methods of measurement and analysis
it is estimated that the main beryl zone, the 410°C zone,
would yield about 5% of its total mass as large bery crystals
based also in examination of the central shaft down to a dep-
th of 38 feet, all that was accessible in 1956.

It is suggested by the assays obtained to date that the de-
posit will provide 2 milling grade better than . 268% BAO, or
more than 2% Beryl equivalent. It could easily approach a
1% BeO grade or tenor,

The U.S. bureau of Mines has developed a process, highly
economic for the extraction of low grade berylilum deposits.

Hig% . Ma“ Gwaée Mat@‘aﬂim%

The cut off grade in 1956 Bureau of Mines process was .10
percent BeQ, This indicates 2 superior deposit at the Monte
Cristo claims of more than double the Bureau of Mines cut off

ore,
From sampling it would indicate the ores should be checked
for molybdenum, bismuth, copper, silver, vanadium and

eadmium for possible by-product recovery.

ISP,
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"SECTION 13
13.1 GENERAL
.. This section reports the results from only limited work
which is most important for beneficiation purposes and for
mining and future exploration activity,
- 13,2 BERYLLIUM MINERALS
- While there are many beryilium minerals (more than 60)
conly a few of these occur in the Monte Cristo deposit. These
however, are the most important of the many berylliwm min-
erals and have been demonsirated by commercial as well as
- U, S8, Bureau Agencies to be the most easily processed and
recovered,
The most imporiant and abundant beryllium mineral on the
Monte Cristo claims 1 s beryl:
BERYL: 3BeO, AlgC,.

It containg about 12% BeD
This mineral occurrs on elongate hexagonal crystals up to
3 feet long, but also as small irregular shaped crystals as
well, It will be the most important mineral in the deposit
unless future drilling finds more important quantities of
other minerals at depth,

: PHENACTITY: 2BeQ. Si0O
. It contains up to 42% BeO,

6810,

2
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This mineral occurs as a small white crystal. It is not
abundant and should have only 2 minor role in the upper
parts of the deposit,

CHRYSOBERYL: BeQ, ‘MZOB

This contains up to 20% BeC

This mineral is found occurring in small amounts in the
upper zone but increasing in quantity in the vicinity of drill
hole No. 7 where the mineral was found at a depth of 108 feet
and appears to represent the main constituent of that area
along with at least one other unidentified beryilium mineral.

Large Beryl crystals were cbserved throughout the more
than 300 feet of open cut workongs, irregular spaced, but
often making up to 50% of the mass, but estimated to make
up about 5% of the total, down to at least 50 feet as deter-
mined by the shaft that penetrated to this depth, It might be
expected that the main beryl zone wiil extend to a depth be-"

tween 50 to 100 feet. Below this the chrysoberyl zone wiil
predominate,

D‘Piﬁin@

SECTION 14
14.1 GENERAL ‘
. K Total of eight holes were pin pointed, of these finances
only permitted the sites for five of them to be prepared.
The holes that were drilled were: D-1, D-2, D-4, D-5 and

oot s vorc
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Samples from each drill hole for each two feet were
“taken, but limited finances only permitted 2 minimum of
- agsaying. The results that are available are included in

_ this report,

_ The elevation of Hol
elevation for the area.
14.2 DRILL RESULTS
 Priil Hole No. &: This hole was aborted at a depth of 48
gect because of hard rock. A rotary drill rig was utilized
but the rock was too hard for it, New drill rigs are now

¢ easily drilling this hard type forma-

available capable ©
tion, Rigs by George F, Failing of Enid, Oklahoma and

by Mayhew of Dallas, Texas are capable of this type of
drilling.
Large beryl cr

e D-4 is 4900 feet, and establishes the

ystals and yellow crystals of beryl along
with much mica was observed in this hole. The drill hole
penetrated granodiorite material in the upper 20 feet, then

entered the quartz monzonite transition zone of red-

beryllian garnet zone, and then into the quartz monzonitic

beryl zone. A new off set hole should be drilled to a depth
of at least 400 feet,

DRILL HOLE 2: This hole was drilied to a depth if 150
fect where water was encountered and the recovery was im-
possible because of insuffclent air pressure. DE-2 passed

through upper gmn@aﬁte rock which did assay .044% BeO

 indieating DH-2 is more centrally located for deeper drill-

SERVES IN ARIZONA

ing purposes since the normally barren host rock is carry-
ing values in this spot. This was encountered to a depth of
about 42 feet, Ata depth of 120 feet visible mineralization
was observed and gamples sent for analysis gave a value of
_50% BeO for the interval toa depth of 156 feet, It is as-
sumed the mineralization persists to greater depth.
his grill hole therefore did appreclable increase the
total tonnage potential of the deposit considerably.
Drill Hole No. T: Only one other hole need be discussed
here in view of the incomplete nature of the data., Drill
hole No. 7 wasdrilled on the north side of the deposit. Mic-
rometric work on gsamples from this deposit were made be-
cause of the small green mineral observed ot this drill hole
from about 104 feet deep to the termination of the hole at 172
feet. - - :
Finances did not permit 2 full analysis of the drill hole, but
it was determined pety@graphicany that the upper portion of
the hole passed through granodiorite rock, 64 feet thick, which
was being altered over fo quartz monzonithic rock, The green
mineral was jdentified by Dr. Williams as chrysoberyl. The
total chrysoberyl content for the quartz monzonitic zone from

104 feet to 172 feet was _40%. Further deilling i8 recommend-

~ed for this area. A hole at least 500 feet may be required,

-8
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