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PHOTO:

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

2 feet above the present Pit floor..

The most northeastern Cut is also in-
dicated. The start of this Cut is also
about 8 feet above the Pit floor.
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INTRODUCTION:

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

of Verde Products, Inc., an Arizona corporation with offices in Phoenix,
the writer personally visited and examined the Monte Cristo Mine (Monte
Cristo claims) in Yavapai County, Arizoma, 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,
and beyond. The writer has examined several pegmatite prope
within this zone. The writer also had access to earlier r
the property by Einar C. Erickson and Robert Raabe.

Qg"

Regisré/

PROPERTY, LOCATION and ACCESSIBILITY:

The property consists of fifteen (15) standard lode mining
Monte Cristo #1 through #15, which are mostly located in the

half of Sec. 34, T. 12 N., R. 5 W. and the northern quarter of S&
T. 11 N., R. 5W., 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 Yarnmell. (Route 93 heads northwesterly
to Kingman, Arizona.) From the Ranch House Cafe in Yarnell, 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. In the early 20's, the property produced mica.

In the late 20's, more beryl and scme 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 Mente Cristo claims. Since then, 300 tons of mica have
been mined and sold to Buckeye Mica Mill, Buckeye, Arizona. Feldspar



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 dome 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 comstituent
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
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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

most frequently in large crystal form.

DEVELOPMENT :

The deposit is developed by an Adit, several surface pits and tre
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 cantents 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 opiniom of the
writer that the deposit will have the following mineral content average
percentages.

Feldspars 70.0% y,
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 =to
mine, transport, mill in Kingman, Arizona and bag, marketing the final

=& -



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
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.

dnsultant
Phoenix, Arizona

May 22, 1979
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lMr. Daniel C Jacobs
Vice-President

Arizona Beryllium Corporation

Box 53, Congress, Arizona, U.S.A.

Dear sir:

As requested by you, and Mr. Melvin H Jones, I hereby
submit my Preliminary Evaluation Report on the Monte Christe .
mine at Peeples Valley, Arizona. As you will recall, I made e
my examination of the mine in the company of you and Jones on 0 ..
May 8, 1965, I also visited the mine several times previous te w8
this on a reconnaissance basis and garnered much information on wég
these visits, in addition to perusing a previous geology study.
I apologize for the delay in submitting this report, but, as iz
you know, I was engaged as a mining engineer with Compania Minera -
Los Angeles, S.A. and left shortly after my last examinatiom of
the Monte Christo,for Honduras. have made this report from the fx
notes I have,and have had the ore samples assgyed in our laboratory.
This latter action has saved you some expenses, as BeQ assays
come rather high in the States,

L

-

There are twelve(l2) lode mining claims that are owned by
Arizona Beryllium Corporation, and are now understood to be
under lease to Allied Beryllium Company of Galifornia. It is
also understood that the latter company drilled five(5) holes
on the property for testing pruposes and supposedly found chryso-
beryl at lower levels, although the drill logs and other data
confirming this information have not been made available to Arizona
Beryllium Corporation, nor to the writer.

The mine is on a "U" shaped heterogenous(non-lithium)
berylliferous pegmatite formation located in a granite batholith
in the Weaver mountains. It is about five(5) miles Westerly from
U.S. highway 89, in Peeples Valley, North of Yarnell, Arizona
(Yavapal COuntyj. The highway is a first class paved road, and the
five?5) miles to the mine (off the highway) is a good and well
maintained county dirt road. The Monte Christo mine waw formerly
called the Dixie Queen and in the past was operated for mica and
possibly some "hand cobbed" beryl was taken out.

GROLOGY. This mine, as I mentioned before, is in the Weaver
mountains located in the Mountain region of the Basin and Range
province, The mountains in the vicinity of the mine are an
extension of the Yavapai series, which dates prior to the Mazatzal
revolution and compares with the Vishnu formation of the Archean
era ( 1 and 1/2 billion years). The pegmatic formation is plutonie
of hypergene origin and was formed at magmatic temperatures (highey
than hypothermal). Near the lonte Christo is an old diggings of :
~which the writer was told contains scheelite, that was mined to

a small extent during WWII. Tungsten is another element that

commonly occurs in granitics., I have also been told that there .
are some old gold prospect holes in the vicinity, while pegmatit@%fﬁ;

et : s
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v lens shaped, the extent of this deposit{that
ect im length] cannot be determined without drill
pther geophysical research, )
. This is one phase of this examinatién in which I

Ter from the previous results of my colleggues. In fact one
previous investigator says the beryllifercus formation is no®

" a pegmatite and that the big hexegonal chrystals in sight are

in evidence in the open cut facies on & sparse sporatic bagls
Some of these chrystals are twelve inches{12?) in diamcier and &8
of the heliodor({yellow) category, but none were seen thal arg
gem quality. Large wugs of muscovite mica (OH) KAl (ALSi 040
can be seen in some portions of the formation, "~ Some of tRid migs
~ is in books of about eight imehes (8') diameter, but the mentd
- vugs are scaree, 1 do not want to present an over optimisiig
picture of these minerals, am they are like sparse raisens in.
a loaf of raisen bread, im other scarce pockets, There are =
beryl chrystals in a matrix of perthite and sericite. :
The fangue of the pegmatite is basically quartz and pexrth
“(and not albite as identified by others). On the contacts of th
pegmatite there is a finsecrystalline phase that has the appes

not beryl ??? The obviously beryl (Be AL%asiD3}g chrystals are
and

s of, but is not, aplite. Im the vicinity of the Southwestarly

end of the formation is a brown material intermixed with quares &
that is garnet, It is reported that there is a small velnm of =
- Bismuthite in the North zone that purportedly contains rare eaPhy

and is radio-active, As this area is in & pit filled with waté

;-&the alleged vein was not examined by ths writer.

‘ NG, No samples were taken from the malm pepmatitlic facls
' p -

. as this would have taken several days of labor to clean off the

“ formation so that channel cuts could be taken, and I did not |
time to do this., Further, this type of sampling from the gurfd
would still be of limited value, However, In order to get soue
idea of the values, three{(3) samples were taken from equally
gpaced intervals on the rather extensive tallings pile that is
a residue from former mics recovery operations and it is to be
understood that the larger pleces of beryl v Phapnd cobbed®
removed durlngz the orocesslng. The samples 1 1
sampl ¢ Cebout tent{l0) pounds each. Prid
I caref .| iy nixed sach of Lhe respeciive
: same ¢oran e suarters with me for
aeample 4 1o from the soubhwesterly aong

from | e » genber, and ple
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seolovist or Mining Engineer. The data obtained, along with
careifull sampling and testing will indicate the values and probable
reserves in tonnage, It may also reveal that the property is
extremely marginal and that expenditure of time and funds for
further development is not justified under present economics,

The writer considers that the alleged deposit of chrysoberyl at
depths of 116 to 152 feet, with a thickness of 36 feet, is question-
ale In lieu of the su~rgested drilling, it would be an excellent
zamble to drive an adit into the hottom layer of the deposit from
the lower level of one of the ravines below the present "opem cut®,
This would enter the mineralized zone in excess of one hundred
(100) feet belew the old workings and a cross cut could be made

at right angle. for further exploratory purposes and for easy
removal of the ore., The cost of this would compare very favorably
with drilling costs, and the finished facility would be most
advantageous for the imuediate removal of ore (in the event a good
grade of ore is found) and would save tunneling costs that would
follow successfull drilling. Assuming an efficient operation of
this type, the adit will cost about thirty dollars ($30,00) per
foot, including track and pipe,

ECONOMIC CONSIDERATIONS, A% this stage of the study, it should be

thoroughly understood that we have no firm information on the ore
values and the amount of available ore. No one with a sound mind
would seriously consider putting a mill on the property, or to
commence mining operations based on the meager data available. Noxr
should anyone spend money on the property for other than explorat-
ory and testing work, '

decent mining journals show that BeO concentrates with BeO
content of 10 to 12 » is worth $45.00 per unit,. Scrap mica is
vorth 7 to 12 dents a pound, Present indications reveal that
the BeO content of the lonte Christo ore will be in the neighbor-
hood of a fraction of 1 % per ton and the mica might reach 100
pounds in each ton. The stockholders should realize that the mine
is no bonanza although there is a strong possibility that it may
be able to operate at a profit at sometime in the future. The
following factors are submitted for consideration and should have
a bearing on managerial action:

& There is one Canadian mine that is operating with ore that
averazes ,25% BeO and this means that at the present day price of
BeU, the ore brings ;11.25 Iross, per ton, from which has to be
deductéd the mining, milling and transportation costs, Thusly,
the profit from this mine must be small, if any. It is not knowm
at the present time as to whether the Monte Christo ore will average
the mentioned .25% .

b If the mica in the konte Christo deposit averages 5% of the
total ore, then 10C pounds will be obtained from each ton of ore
processed, And this will have a gross value of $7.00 to $12.00
per ton from which a proportionate portion of mining and milling
costs will nave to be deducted,

¢ iae total sross profit of beryl and mica will be between
wl8+25 to $23.25 per ton., while I do not have any firm costs
of mining and milling this ore, I will make a conservative
estimate of $5.00 per ton for these activities, Thusly, the
overall profit will be small and insufficient to interest large
investors to put up the necessary capital., Milling equipment will
be expensive and there are no large auantities of reserve tonnage
in sight that might make a larje investment feasible in considering
many years of operation,

L
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d The cost of a mill to process the beryl and mica will
probably be in excess of §2000,00 per ton day. Therefore, a
comparatively small 50 ton a day mill will cost $100,000,00 or
more., This makes for a must costly operation, It is now reported
that the Russians have developed a method of floating beryl by
treating it with caustic soda, which renders beryl amenable to
floatation by altering the crystal surfaces, This may somewhat
cut the costs of future beryl processing in the U,S.

& A market can be readily found for the mica, But the matter
of developing a market for the BeQ presents another serious problem.
dhile I have missplaced the exact referende in my notes, that I have,
there is a Bureau of liines report entitled "{eport on beryllium
Production - 1904", that was published in 1965, and this report
reveals that during the full year 1964, there was only one(l) tom
of BeO concentrates mined and sold in the entire country. This
indicates that Brush Beryllium, Bepyllium Corporation of the UsSe,
and other major »rocessors and users of BeQ are not buying their
requirements on the oven market. In most cases. they have their
own mines and/or buying additional requirements from the U.S,
sovernment. This same mentioned report reveals that the U.S,.
government traded several willions of dollars in surplus food
nroduced by farmers, for beryllium concentrates produced in
foreign countries, thusly negating the opportunity for privately
owned mines in the U.3. to operate and find a market for their
BeU. In other words, the U.3. governiient is putting beryl mine
owmers out of business with surplus food exchanges. I have not
received word on how the situation is today, but this is a matter
for serious consideration by the stockholders,

L If the konte Christo mine is to be asain c¢perated on the
past open pit basis, it should be understood that thiw will mean
rrohibitively high stripping ratios, In the sugsested operation
(under Bevelopment ,above) the adit cutting the ore body at right
anlesu should be 7 feet by 8 fest for ease of operation and low

;
cost wmining,

SLabLuSION, It is hoped by me,thet it is realized by all readers

of this report,thet I spent only a short period of time in examining
bLhe ronte Christo property and tnat some of my opinions amd observw
ations «rec based on this rather cursory investizstion, I hope that

I ecan be nroved wrons on some of the pessimistic findings, as I

voule we Jreatly pleased to sec tLhe mine oreratinz at a wrofit for
Liie oenet'lt of scire of uy friends, who are stockholders anmd officers
of the Arizona sSeryllium Corporation. This report is meant to be

a prelinminary ovaluation report, and this is what it is. If drilling
énu olner ex-loratory acvion reveals an abundant and hisher grade

of ore, ilen an jsconomic study should be made, and this report
should give detailed information on mining and metallurgy actions
and costs, cutline all marketing opoortunities, and give full
information on reserves of ore.

deond ha 'I08,  In the opinion of the undersigned, the lionte Christe
minings claims are marcinal under Present economic and marketing
conditions. They may prove to be Very valuable (or worthless
following furtiher exploration and development action. For the
present, the claims should be retained and the reouired annual

i



.

(856 ment work should bensist of test drilling under the direct:
of a qualified mining engineer or seologist, geophysical testing
and/or drivine an exploratory adit into the orebody,

RéSpeqtfuJ_ ly submitted s

(\/ , : “/ s _/M—/

W. dg7 SALISBURY

hining Engineer S
ATME i
o8
r;’;'_'_:
":‘k.
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THE ECONOMIC GEOLOGY OF THE
DIXTE QUEEN CLAIMS
YAVAPAT COUNTY

ARIZONA

by
Einar C. Erickson, Geologist

INTRODUCTION

General Statement: The Dixie Queen Claims, 1 through 15 inclusive, examined

by the writer consist of 15 unpatented claims generally considered to be the
Smith & Kent Mining Claims. The claims were examined on October 23, 1956 at

the request of Mr. J. Phillips of Phoenix, Arizona. Essentially the claims
examined appear to have been properly staked in accordance with the mining re-
gulations of the state of Arizona. Open cuts had been made for necessary dis-
covery holes. For the purpose of this report the field examination was confined
to the Dixie Claims No. 1, 2, 9 and 5.

History of the Properties: A Mr. Regan had worked the Bull Quarts outcropping

which capped beryl-mica and bismuth-gold complex ores, prior to 1917. Mr. W. Young
came into the area in 1917 taking up much of the land for cattle and agricultural
purposes. In the early 1920's mica was mined from the property which the writer
understands consisted of less than half of a normal claim. In 1928 Mr. A. Flagg
first examined the property. Two of the Regan boys removed some L0O sacks of
beryl soon after and during this period as well, mined the property for Euxenite.
Not long after this the property became idle and remained so until 19L7. A Mr.
Westover had relocated the property during the 1940's and in 1947 Mr. H. G. Smith
bought half a claim, installed a mill for the recovery of mica. Some attempt was
also made at recovery of the bismuth-gold ores. Mr. Kent leased the claims from
Smith and located the additional claims which comprise the present group in 1953.

The property was lease to a Mr. B. Dollin who did not perform and consequently the
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in 1956 the propertieg were put into the hande of the bir.i: ‘Queen Mining Yorpor.tion.

¥r. C.A. Tognoni'prepared the only maf® of the clzims the writer is 'ware of, Cther

t.m the above and exoept for the writer's own exuminatioh at two different occasion:

in 1956 there lppea!‘z to bt no other ad.itional work performed on the propertics.
d Ac : The Dixie Queen }.ining cldu are loco’ed in ths
east ea!ntraf part of uia‘m, in Yavapai coun‘»y atout t 1rty-f1vc nilol southwest
of Pn&ott. The claims are arproxira ely eleven miles out o Yarme 1, Acigona ' n
the Hemr ‘fmrtnim, Just a stort dutmo from Lounoo A okout. at an elevation of
about 6,000 feet. : f
The claims are 1ocnud ip Section 3 und A of Tolmship 10 North, and a.ct!ou
34 of 'romuhip 11 North, Punge 5 dest. Goolocscmy the claims are located 1n .
tﬁe center port.ion of t.hn Mountain ’hgiou or ! axicun Highlud, souﬂunurn area
of the Creat Basin Province. The clam are west of the larce San anchco

Volcanic field and southwest or the extronn edge of the coloudo Pleatean, The .

| drainege in the area is to t.he southvut t-ovardo the Smun Dnuh

. The Dixie Queen claims are aooouibh from the eut vie cood cra&d roads
from Highway 89 six miles from t.he propertiea. A oauibﬂlty is not c probhl

" Practically any vehicle can be driven right to t.ho mining du proper,

Climate and Vegdtation; The elimste is omsamq to be mtamﬁﬁ arid
with the procipiuuon qonnt.:ln. to lecs than 11. mchu ‘per year 1n the area of
the claims. There are upproumuly 90 days of tma and thav in the pn, ttouph
all year op-utions m uinhin.blc. 'ﬂnm is lse: ‘than 30 dqa of thtmdontoma
in the m;, but t is fact does ouusut. trat naq pnvoatiw work ohould be | done .
on roads md considcuuon .hould te .hm to phnt mat“n‘umu 80 t!tt. n\ddnn y

flood washes wil) do little damage. The el mu is excellent for uorung, however,

'
&

with cool nights all year and Oq\ublr d..n no:t. d‘ the tiu. :

I
b
?
|
]
4




in 1956 the properﬂu were put into the hends of the Dixde Nen Klnin( “orpot'uuou
¥r. C,A. Tognond: pnpmd the only maf of the c...in the Hriur is ware d‘. Uther
t.han the above and cxupt for the writer's own emamtioﬁ Qt two diﬂ‘orﬂl’t occasion:
in 1936 there nppenr: t.o be no othrr sdniuom] work pert‘omd “ t.h mrtiu.

Lecation and Acceesibility® The Dixie Queen !’Anw eldu are. ,;.i_';;f'f
east ceptral part of Ariréna, in Yavepai Coumy stout L h'ty—l‘in dh’i stuthwest

dlnthl

of Pﬂmtt. The claims are nrproxin ely eleven m,‘uu out ui" Yarme 11, Arisona n
the Uu'nr wuim, just s short distence from !m 1. okput. at en ohuﬁm of
about 6,000 fest. ' : A
The cmiu are located in Swtim 3 and .'; of . Tolmship 10 lorth;' eni &Cﬁu
34 of 'rmmhip 1 lort.h, Pange 5 dest. cooloeauny the claims are lmm n
,ﬁo asnter poruon of the Mountain \htion or ¥ Mcun Highm, mmun area
,'d th Creat Buin Provinee. The o}um are woet of the lam Sm‘ ?moim
Volecanic {iels md southws 6t of tiw cxtnp edge of the Oohrnda Pleatean, The .
drainege in t.he area iz to the southnlt mm the Samoren hunti
The Dixie Queen claime are accessible from the weot via good gmhd roedn
frw Nm 89 eix miles from t.h- ‘properties, A nulib!ilﬁ' 1s not 8 pr‘bll-.
s Pruﬁuny any vehicle can be driven right Lo W tiniﬂ tﬂa m
| Glisste snd Verotations e elimste in ccnsidered oty eewiw
 with the pmiplhtion mtin' to lece than 16 hu!h»l
‘ﬂn mm There are approximately 90 days 01' tm- nﬂ ﬁw,u thlt mt, MP
$11 gear operations are maintaingble. Thers u ee m» » ém of sl
in the ares, but t i+ fact doos mnt that oq mmﬂﬂ writ chould be éom
: on roads and congideration ma te um t-o plm mmqm n tws sudden :
£100d. vashes will do nmo e-u- e o) mu u f"ff.’f;’,j__{ et for weekl ng,’ hoveve,
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""'?' of outéropping rock, Relatively Jitule bmmummf':

The vegetation 1s Mmited hpma of the hok of vater a® Uoll.d

mueh life, umr some pinion pine and juniper man (] wn a5 uu\un \
varjeties of Mn shrubs, None of the local nauua oamo are munid
st present to be of economic importance or of ues, except for tom 112 Wd 1againg
materials for certain types of mining wetivitjes, ‘ -,
m_gt_mt The eco-¢ of this. report is u-.ud to the nvonl claims
examined, and there fore to m time mt in ﬂu tic-ld by the writers A su. rtounuy

‘eompiete investigation vae udn to pmlt the mur to uluh the um.m

minera.isation, to dul with u- na-ul (odou of the mn and to comnu the

ccochnlcd study ntouury to analise tb Mutor) and- mtum and merit oﬁ‘ the

ore body under investigation. The investigations were oondmhd in tln Wtu
thut had been put in by Fexican miners, and which vere typi.«lay -uouu too

the two .hnfu on the pmpertuo uad toethe larger open- .outs and bench mining
exposures that had been made on the cldu ‘The objective of the 1resent
investization vas prizarly to orovib & geologic revort on the area being exploited,
and to initiate the etailed etudy moonu'y for pi‘oﬂding nm data for the

ountul Matnnluon ol' a mill to handle . tlu excellent ores that exist anc deternine
. 0ir complex’ chnucur, history and origin and qmtity.

I
ML!W! A toul of three luys b“o been spent by the writer

in the area prior to the sutmittal ot‘ thia roport. The claixs were «xam. ned first

in reconinaiscnce fashion, and then detadled work vas done vhexc the ore area had

the gnateat ex. osure and wheu mining was be ding done and from where a future mill
reserve would te obu.ned. A map of the vorkinca vas made by !-runton compasg and
pacing And there!ore is of nr'\rmriuu necux-acy onl;, tut aufric.ent to aid in

the uctivities to be unde rtnkou. The geologic cont.actc and nt.ructum,i WE e .hlimited
and the contr:cle of the ores dcllmaud. °n-p‘e- we re ta)(u\ vo providt minimum ;
u'ado and max Leum tonor uuyl for the d‘fi‘.mnt laberida— consi ered of cconoric

ilpol'tllwe .

i
%
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"mun. m some pinion pime udfdprminuunummt :

v varfetics of “ﬂ. shrube. Nome of e losal mﬁn tmeies are Whnd
at h«m to b of coonomic lmportence oF of Bse, exeept o6 ke @u lagping
Ilhﬂuln for certain typn of mining ucusm«. ' | :

W: The #00 ¢ wtitdtnporthul‘udtoﬁt m claime
examined, and thevefors teo ttc timn mt fa m l‘.‘wld Yy tls u!m. 4 sun. fielently

oomiiete investigation vas meds o wnﬂ tlu wﬁ-r 0 veluate the msm

miners.isetion, to deal with the psaerel ;ooxm of the area sy to nqmm the
poohnicd study meosssary to enalise the Mator} lad'l;utun and meris d“tb
ore bedy umder inwestijation, The 1mnst£nthn vere oanducted in the &m-
.mt M besn put in by Kexican miners, and vhich were Wnlw -ndm; t«
'thr o M on the prooriles uad toethe lerger opon-cuts and beneh mining
exXposuUTe s um had teen mads on the elm. The objeetive of e ;um

mnm..u'ou vas prizarly to amuh & geclogie revort oa ﬁo aree being exploited,
~and to initiate the etailed zhd; m-msmy for providing um data for the
QMM instailation of e mill to handle uﬂ exovlisnt ores that exist anc deternire
: tbu' somplex ’ chsuour, history and origin and qmuty.

Prasznt Work snd Methois: A total of tare uys have lxen speat bty the writer
in the area prior to the submitts) of Nﬁ:a npmrt. 'n- elaixy were « xam. ned riret
” L
M‘t ex osure and mro u:.w wag tuing dm end !‘m whrw 8 future mill
Md te cb\tmd. A map of the vorkings mmh tgr &mwn compass wnd
Wl‘! ‘ore is of sryroxinete securaqy mly, bﬂt mxma'. M ud in

sance fashion, ani then detadled work m dome whe:e the ore ares had

and m nonmla or the mn d-lauwl. 'Sqnp.u wun ukca wmvih lﬁdm
u'm i mﬁu tenor assays for uu d‘mnnt murs.,» mi md ataemtu .
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GECTOCY i

W Plhohctauto studies ohiv that large p.rta ot Arho%

were covered vith seavays mring parts of c.-hﬂm, Davonm, muinipphn

Pennsylvanian and Ponhn.tin. !vorﬂhou the bpooiu wore thing and 1n uny

places in the mountain and desert regicns south of the Colorado Phhm they
vere never deposited of were removed in Mesosoic and Cenosoic time,

Much of Arisona in Devonian time had been depicted above uctar untdl
subsurface work revealed the presence of bvonun beds in the ecaslerr parts of
t.ho luu and Tertiary conglomerates wnuhd the former pnunc- of Dnenhn
beds in the western part,. Evidently the later Cretacebus and Twrtiary strictures
that were developed were little influenced by these widespread. ».nd thin eedimnte,

In Trigssic time a bread penimsula projuhd uorthuot\nrd w onntru
Ari sona, ob‘.lqtnly from Cananea, u-um to Mesquite, evada, Hlm\ the saipm
Duort is now there vas a trough ot sedimentation that oonunud to link hto
Jmssic ti- This peninsula and’ trough pnupd the dincttcn and ﬂouition
of the later orogenic belt and the cyclic metalisations that oceurred, The ares
of the claims vas very eventful as far ss giologfic hiotoiy goes with periodic
uplifts, faulting, volcaniem and tectonieactivities, @'op'li.c activities finally
resulted in such juplift .nd nuboequent.erooion that Archun rocks vou' i:poud.
Intrusives and dynamie -awnornhi- of the budn Orogeny are uoimble. The

Larmide Orogency intrudeced udditiond 1.!&. activity and oo« siderable folding and

thrulting. especinlly in southeastern Arizona. 'lnemndoul stocks were iatruded
ioto the e.nu--.l part of the state accom uued ty other tectonic activities,

' H.cgh-lnele fnnlts cut end offset the be-drock in the region. They! trend 1n.
many dinctionA.' They pr-duﬁ the uruido orogeny, some ln‘p:ert of 4t, and
the lajorit.y are liddle and tnte Tertiary., Because of bloc;.k favlting,

gionnl warmping and porhnpa othr factors, the eontui and southern part of

URGRER 1 AN, e ' e o bR b S5 i
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vmlmm end Permian tise. !mm:n tha a.ponu were thin; u‘ n-nv

thrusting, esvecinlly in southeastern Arisova. Treres 0

-mo in the mountain and desert regichs south of the Colorado ruw they

nﬂ sever dlpouiud or were removed in Hesosoic and Cenosoic time.

Maoh of Arisons im Devcnien time had been depicted above water WAl
Mm vork revesled the presence of Dsvonian beds in the cas'sarc parts of
tbe state and Tertiary songlessraies suggested the former presence of Deventas
beds ia tht‘vuurn part. Evidently the later Cretacebus 'ud furtiary otricture!
that wers developed were littls influenced ty timee widespreed wocl thin sediments,

Lu Trigssic tine s broad peaiasils projcma wmmm W uutm
Ariscns »hthrra-c.m..wmu Mosquite, favada. mumsm
Desert ia now there was a trough of sedimentation that comtimud to qlk hto
Juressic time, This penineuls snd trough pressged the direction amd position
of the later orogenic belt end the cyolle metalisations that oceurred. The ares
of the claims was very eveatful as far as geclogie history goes vith nfiodh ‘
up.utu. faulting, voloanies and tectonte sotivities, Drsgunie utmtmu finally
n‘dbd in such uplift and subsequent.ercaion that mmh were otpoud
Intrusives and dynamic metemorthiss. of the ‘Mevedsn Orogeny m mimbh The
Larnide Orogency intrudesed aiditional igneoue sctivity ..t

iate the eﬂm-al part of the state ascom anied W mv

: mgmh faulte cut and offect the hm in tb m
seny dincum. They predete the laremide ""ﬂ”v
the n,:ority are middle and tate Tertiary. Because of M hultin‘.

g

.ugioml varmping and porh-ps other factare, the nuqd uﬁ mmn part of
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Arizona becume an urca of ufgrudation in lute ;ertiury tise, . }ild Vololnic
activity accompan:ed the ndiuntauon and lava flows are loculy pnu# in and on
'.op of young formmtions, U 1ift and oubo.d.noo of inter: ontans tmb pnn
eonhmd interzittently. into Cmumw time, Proded materisl from the' trenched
areas -uﬂp] jed t.he uutivoly thin vencer of c,-u.um.ry hrmou and nnu ‘alluvium,

‘Ibrtnry volcanic rocks are nurly ¢veryvhere, and in one plun ropreu-.nt
continuing voicanic nctivity do-m to the Pueblo liudian c..:lt.m'm times,

in general the uneu wrend northtrly in mthnnu»m Arizona and narthwesterly

. in central und’ southwourn Aruona. 'nu- alignment ‘s ?rohhl; due to
i late ¢ rtiary l‘nults. Considerable time hu elapsed since the last major

movements, because ¢xiensive pedi—nto have formed acro.s many faulte and true.
{amt Seras are few,

giratigraphyy No nd:unwy rocks were obumd on the cluiu examined,
Luentially the claims were com.osed ot igneous rocks. :

ng.mmmmm_m_n_mm The Weaver Mountains appear to
be part of & mgioml apoouro of Pre-Cumbiran Cunita auochhd vith a porphyry
and r-H:ro conmu. Tertiury volcanie forn mcloom moonx'omhh relations ip.
to ‘the nortn and oast of the area, As the part‘culnr guniuc complex acts on.ly‘
@8 a host to a much later mineruliation epoch they are not di:cu.sed in Jetail,
Thes apiear to have contrituted no.chemical factors to loecslization of. the ores,
Essentially the ores of the claims océur in ’s‘@h;ctura] contrals thaf‘. developed
during Ia*mido tires und which were pressure outlets during 1 rt:mry metallzation
uctivit.ﬂ_g. ”

The ‘on¢ s.gnifeant vfact. 1n'the‘ 'nren is thal the ores will all be delimited
by the granitic host rocks, Unly as the pranites were 'ahle; to adjust themselves
to multiple. vector forcee and finally un;lar the exerted pnosure'a actau.ly weake ne d

to pr.vide tuct.ure Systems into wvtieh the ore matrix was eéxpelled h.w t.hcy
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Arizona luem an arca of uwigrudetion in lute m t4a

- 8tivity secompanied th sedizentation pnd lave F1ie
up of ym formstions, U 11ft end m-xm of tllhr ‘ Pl:n;
onhn-d interzittently into Cuateruery time, Proded -mrm m trenche ¢
areas nwlied the resatively thin vemer of uuumn tarrace and st nu alluviux,

| R

hmw volcanie rockc are mearly ¢« wryvhers, and in one place represent
continuing voicanic uctivity down to the Pusblo ludian e lturs: timss.

Io general the ranges :rend norﬂ:rly.u southe astern Arizona and mrim-url;:
. 38 eenmtral und’ southwestern Arisons, This alignmnt 's _jrotebly dus to
m ‘l‘trtiury tnu.ltl. Considerable time hes elupeed since the last me jor
nomnt.u, becauee ¢ x.enaive pcdiuuta have formed acro. o meny faulte and trﬁ.

4auwit gerace are few,

B ralifraphys Yo sedizentary rosks were observed on the cluims examined,

besentially the claims vere com. osd of ipoeous rocks,

gt The Weaves Hountaine appear to
e pgrt of a regional xposure of Pre-Cumbirep Crmna Mhd lllth a mry
and r:l‘tro compiex, Tertiary volesnie form hulooin( mm NIQM l;»
to the nortn snd east of the ares, As t.he part‘culnr grwtu m acts anly
a8 a “c:t to a suct later alrerullntion eposh thzy are not di.cu.eed in Jetail,

Thes ap. car to have contritited no chemical factors Lo ieeslisation of the ores.

ly the ores of te elsims occur in sTr. tural contrale thuﬂ develope &

Uises and whick were pressuce outlets during

Aw.y metall ution

Lpsitfeant -{-’qct in the ar-a ;llt‘hab the unvu plinited

to aultiple bor foroes and finaelly unar the euﬁt& muuno .oﬁm y wmmd
Lo nr.vide fnctuu Systems into whieh the ore matrix vus amlled l!"t t.hey

u.por'.wcc.
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. ECONOMIC MINERAL TEPOSITS

* Geperal Stutements The writer is mot avare of what production has been A
M fm the claims examined, He is aware that recently hand cobbed beryllium
crystdil brought $500,00 per ton, and that mica shipments have been made that Y
have brought current prices, Bismuth had been ccncentrated pnviously uodc
gold and colubiul-'runtnln- ores. To vhat cxunt is not lmown. A map of the N
vorkings conducted to date showing the position of shafts .nd drifts aecon

this report in the back pncbt.
Mineraligation: A geochemical ntw of the mineralization and the relationship

of the mineral deposits on the claims to the adjoining add host 1¢nopua rocks

10 stnl under vay, Untii such time that it li. completed the w.r:ltor cms‘i-”clorl

thn area to hsve probably followed the pattern given bnlom :

" Vith the exertion of stress during late Mevadan ind early Laramide orogenic

activities on the pre-cambrian rocks of the area a fracture system of an yorke

vest trend was developed. This set was cnuhnily dmud by a uortb-.duth

facture set which becams an incroui.nqu vuhr BOR o At d.pt.h, hlw the

pre-cambrian complex, pnlinfcmoh 14 ecusidered to have taken p].ac‘. This .

is to say that a melting-in-place dus to,nlnao,wd provision for pn gutht,

of preesure took ;lace as the near surface facture sets developed. A rele:ss

in pressure caused Lhe subsurface rocks to liquify. This Palingenesis; or

granitisetion as some call it, may have been accompenied by con. iderable heat
and release of liquidé and faseous, At any rate, the :emi-licquid rock mase

began to a"cend in the direction of pressure relcase. In doing so it thrust

aside lhe invaded formation along t.he lima of t.hé facture sy. tems, lifted then
in some quee, assimllated portions of the adJJc.ent host rock and melted p

of the overlying materials, Sinee the only dirt ction ur yieldint ves t.cwm 1
surfece the differentiating mtnrial undergoing eomplex chemical reacticn: wua

cooling migrated upward, As it .id 80 Lhe cold ud acent r%ke ereated convection

currents, di”’n‘vn ial crystalization of,mrtions of the ma*erial took plece
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ECONOMIC MINERAL DEPOSITS

General Statement: The writer is not aware of what production has been

had from the claims examined. He is aware that recently hand cobbed beryllium
crystals brought $500.00 per ton, and that mica shipments have been made that
have brought current prices. Bismuth had been concentrated previously among
gold and Columbium-Tantalum ores. To what extent is not known. A map of the
workings conducted to date showing the position of shafts and drifts accompanies
this report in the back packet.

Mineralization: A geochemical study of the mineralization and the relation-

ship of the mineral deposits on the claims to the adjoining and host igneous rocks
is still under way. Until such time that it is completed the writer considers the
area to have probably followed the pattern given'below:

With the exertion of stress during late Nevadan and early Laramide orogenic
activities on the pre-cambrian rocks of the area a fracture system of an east-
west trend was developed. This set was eventually dominated by a north-south
facture set which became an increasingly weaker zone. At depth, below the pre-
cambrian complex, palingenesis is considered to have taken place. This is to
say that a melting-in-place due to release, and provision for an outlet, of pres-
sure took place as the near surface facture sets developed. A release in pressure
caused the subsurface rocks to liquify. This Palingenesis, or granitization as
some call it, may have been accompanied by considerable heat and release of liquids
and gaseous. At any rate, the semi-liquid rock mass began to ascend in the direction
of pressure release. In doing so it thrust aside the invaded formation along the
lines of the facture systems, lifted them in some degree, assimilated portions of
the adjacent host rock and melted portions of the overlying materials. Since the
only direction of yielding was towards the surface the differentiating material
undergoing complex chemical reactions and cooling migrated upward. As it did so
the cold adjacent rocks created convection currents, differential crystalization

of portions of the material took place. ~4f%(w oV g

< ho pev:
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end gravitative npmtuof uquu- and loudo took place in mh a manner t.hat

 a 8ilfcate :mnt accumulated near the top of the uoondin( 71T} with tuppod gaseous

and separated liquids i-dhtoly below which escaped as opening fracture pernitted,
Auhilatiou, which is a process of chem’cal dissolution, rather than melting, and
which depends for its ofrcctinmu largely upon the gas content of thn uconding
mass, is most pronounced ut the roof of the mass, vhere, by the process of
"stoping" tongues of the ult insinuate th-nulvn along Jointo, cncka. fissures
and weaker lines of the adjacent rocks, gradually prying loose blocks of thuo rocks
called xenoliths, which sink into and . m engulfe.i in the aseending mass., Such
evidences seemed to oxiut in the open ﬂtl exanined with m of the xenoliths te ing
nurly digested or melted as well, Pdiuecnuio also ecoured h the immediate
rocks enclosing the asocending meass. This umlhd in a lon u'nhlnn gmit.io
rock separating the ore emplacement amd tb Moundiu aunih mnl.
Through chemical interactions, gnvihun npcr.tion and tnctioul
cryetal ization, the ascending nags, vhich wae oruim.uy rich in borylliu and
the necessary con.tituends of mioca, separated into thoi‘r various component parts
differing in character from the orig.nal melt by the increased local oouco-nltntion
and accumulation of the materials having an affinity for one an other. The muss
cooled cuite slowly as the melt and iis host rock were poor conAuctora of heat |
and a# & consecuenoce larger crystals ch\elomd during thio congealing action, i

The emplacement-is not pemtitic, but rather a ao!it‘ified mass of an oriy .nal
w

S e

silicate melt rich in the aluninataa and *aving an abunianoa of beryllia, L;smut
some gold, rare earths, and micn e]emntu which now ednstitute an ore: tody o(‘

suffiei- nt prorortions and conoantrutim to be of economic importan e worthy

of serious e xplqitatiou.
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ECONOMIC MINERAL DEPOSITS

General Statement: The writer is not aware of what production has been

had from the claims examined. He is aware that recently hand cobbed beryllium
crystals brought $500.00 per ton, and that mica shipments have been made that
have brought current prices. Bismuth had been concentrated previously among
gold and Columbium-Tantalum ores. To what extent is not known. A map of the
workings conducted to date showing the position of shafts and drifts accompanies
this report in the back packet.

Mineralization: A geochemical study of the mineralization and the relation-

ship of the mineral deposits on the claims to the adjoining and host igneous rocks
is still under way. Until such time that it is completed the writer considers the
area to have probably followed the pattern given below:

With the exertion of stress during late Nevadan and early Laramide orogenic
activities on the pre-cambrian rocks of the area a fracture system of an east-
west trend was developed. This set was eventually dominated by a north-south
facture set which became an increasingly weaker zone. At depth, below the pre-
cambrian complex, palingenesis is considered to have taken place. This is to
say that a melting-in-place due to release, and provision for an outlet, of pres-
sure took place as the near surface facture sets developed. A release in pressure
caused the subsurface rocks to liquify. This Palingenesis, or granitization as
some call it, may have been accompanied by considerable heat and release of liquids
and gaseous. At any rate, the semi-liquid rock mass began to ascend in the direction
of pressure release. In doing so it thrust aside the invaded formation along the
lines of the facture systems, lifted them in some degree, assimilated portions of
the adjacent host rock and melted portions of the overlying materials. Since the
only direction of yielding was towards the surface the differentiating material
undergoing complex chemical reactions and cooling migrated upward. As it did so
the cold adjacent rocks created convection currents, differential crystalization

of portions of the material took place.
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Main open cut face isexposed which

er oree in immediately
telow it, The exéellent loeation is
easily wewn h’ this ricture,
‘!; H

Mmmthwnml.dw“mnqnim lquu
mwummwm-ﬁuammmurmbm
recogniseds ' Beryl (Mngo,&wg)mma—nowu erystals
or-umb-mm. Mh(M)thn-thqﬂm
umuum-mnmmu.nwmmmumamamt.

The Phenacite oceurs more sbundantely in the material high fn alusimates. 'Hovever

the Phenasite is nov only considbred of minor imyertene. 1t is the ehrysoberyl
(Be0-A1203) that oscurs n large orystals viich oan be band cobbed, A secondary
mineral, hm.rmuu, 3‘81207((')3. oscurs on these large cumh ‘also.

_ m-n*u rurioses 1t is the smali bery) erjstals What vill ecmprise \*p
bulk of the lﬂl feed. And becaves mﬁo. mica, oppom tobe o mtomil
host for beryllium the seattered mica vill meosscarily bave to te pronu.a The

_uumtbnbnmnﬁﬁmhkuulvm

mmurummmdmn-ﬁuuwum-m

) dmmmnq. Mcnummmpwawm?am
ore deposit, n-sum nature dhql.tuaaum slewsnt pcnma it

to be admitted fnto the mmeuumomotddu-m
silicon reqncunly. 8. vhile the W of the hrllr sises can be removed
by hand or nechuieuuy, an oxullut ail) fecd m.m bohind in the o;lhm-
aluminium copp'ex. AT i |

? :

. View of the Dixie Queen
Mine looking East at the approach.
The white appearance of the ares
is noted because the charu:teristic
color of the ore matrix is ‘white,
The old workings| are eviient, The

is mainly of quarts with the higher
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ainerel, bemtrandite, BoySig07(Ci)g, coturs en thess lerge eryetals aleo,
_mm%m...uuumwmmwm*
bulk of the mill feed. thmuc.dmmhbumbml
Mtwmnt.thmthnd“ml-uuurn:hnhhm The
dnmhnhnmﬂnmbhuabm W
M:MQrMMdenMuﬁthum
mm fout Long, stashed Like cord wwed 10 e wper dpesed iroqp of the
e . n-i-mm- -tm.tn &*imm .-mw "
: '!-:“wmu-mmmmo) setures of sluminlen snd
" slade reopstsvely. amamawwmﬁum
UM' or meoranitally, on encellent adll feed m mn o 52 Lose
dmam

Viev df tb Dixie Queen
Klm 10:&1'53 M at the approaeh,
The vhite appeeremce of the ares
- 44 noted because the chary :teristie’
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: . i0¢8!are ovijent, The

e

g
i




~orystals near tho hotte- indicate that an approximate 70 feot can be oonnid.ud

1t 48 in this ares that other nlun wi]l b found besides h-ryl.

. @aterial proper, Bench uining

.onbody

! ;
Imediately belov the quarts oapping the largs erystals of mj’; and |
Chxv.obcri begin to sppear. Creen beryl 'ocours in magses in the clu&ts iteelf
but the uin oceurrances are in the. materials below, The large crystals have
an irregular -puinj, but are often found in collected, accu.ulations and often
oonpriu in excess of rmy per cent of the m.nu. unowntds Were examined
in place thrcuchout [ dhf-nm of thno llllllrod tut in’ @ gons ut.iutad to be
more than twanty feet wide. m- vidth 1. the pru.ntly opened width only, the
true width may be nqy_thu thu vbn the ore derosit is fully delineated. 1,
the ‘old workings where onesha‘t had pemetrated ta a depth of more than 50 feet,
the ooutham shaft, and vhere another M hed penstrated into the lttorhl '
ap; roximgtely 30 feet, the crystals were oml observed in plaoo. |

The mth.rn M visible on ths above photograrh where th- head tnn-
stanis, is nnr the central portion of the deposit as it is now opcud up., The

the proven thpﬁh extension of the ore tody. The probahh depth from .11 indi ptions
is golfig to himh more than this. ‘nu probhl of reserves is not gom( to be

e major one, The northerrn most -hnrt., or emaller dimn.iou .ppun 0 e east
of the main rnotm 8¢t which provided the d-poo:luonl area for the ore hpoait.

. This view is looking morth . 3 | ;
east parallel the open tench A : ;
outy, The writer in taking the . . A G W '
picture is standing nearly on the Wb o cade b0 " 5
¢ranite contact, The -main ore :
"vein" is to the right., The
oliff face is quartz hulf way
down then goes into the ore

vill be the best and cheapest -
approach to this pnrticuhr




otduhunmthyoﬂuomhmnt %hahmnr -mcr,nm..
l'bym.uny aamwwu.hm.rmu mu“nuovtomonuh
'ool.u-.'; ¥ica is also .mzwmmm.

'l'hs tnctmc eo visible h.re are those ceused h mr.mtm pn-luru
near th surface, rno.. thav, ete, “ hmﬂ o ectual’ ‘Gontrol, The wpiter
s owuuu on tho -ulphu. sone just west ot tb grani té-ore oouuct. The,
mlphib luudmmqwmnd-rmmm“md?umuth
m pnncnt ore dlpu“. The lulm ON“ hﬂ been m %t a much earlier
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Pieture

Tae taree puotos above saow the southern part ol the ewst beneh cut. Ta e

cawracteristic waite of the wltered ore matrix is visible. fhe grey,broken and
Tactured capping is essentially all quartz. At the base of the wall the large
beryl cerystuls are comimg in. Seldom are they scparated by more than a few feet
of distanece and they oftem oceur in musses of three to a Dozem or more crystals
They are easily distinguishable because of their hordmess and yellow to greem~
ish color. Mice is also abundant through out the mass.

The Iractures so visible here are thaose caused by differential pressures
near the suriace,ireeze, thaw, ete, and reflect no actual comtrol. the writer
is stending on the sulpaide zone just west of the granite—ore coantaet. The
sulphide zome is of no consegquence and may heve not been connected im anywey with
the presemt ore deposit. The sulphides could have beem introduced st & much

earlier per.od whien some loewl gold deposits were emplaced .
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Tae, wre easily distinguisihsble becuiuse o tacir Awrdness and yellow to greem—
ish color. Micw 18 wlso wbundunt through out the muss,

Tae riectures so visible here woe tuose ceused by differential pressures
nesr the suriuce,ireeze, tLiaaw, etc, wnd reileet 20 azetual eomtrol. the writer
15 sbenciny on tae sulpuide zone just west o the granite-sre contwect, The
sulparue z.ne is 1 no co.asejucace wud wky aeve 2ot been connected im anyway with
tee preseat ore dessit., Thae sulpiasdes could nuve been iniroduced wi & mueh

extlier per.od waen noue loewl gold depusivs were cupleced .
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BERYLLTUM RESERVES

The following assays have been received by the writer:

Beryllium .52% (Sample No. 2, taken from the open bench cut)

Beryllium .26% (Sample taken from the sides of the northern
shaft)

Beryllium 1% (Sample taken from the waste material disposed

by previous workings for mica.)

Beryllium 11.L0% (Sample of large crystal, high grade variety)

The samples were assayed by Minerals Refining Co. of Salt Lake City, Utah,
and Murry White Laboratories of Salt Lake City (Garfield), Utah.

The high assay illustrates the grade of the crystals that can be hand cobbed
from the ore deposit. The writer by measurement grid techniques calculates that
the ore deposit will yield not less than 5 per cent of its mass as large crystals.
As much as 50 per cent locally, can be expected, but a conservative average could
be considered as 1l per cent. This figure then means that an average of 280 pounds
of beryl and chrysoberyl crystals can be expected per ton of the ore material, but
not less than 100 pounds. Beryllia, or BeO, runs, as a rule of thumb, about 10
per cent of the crystal and would therefore yield between 10 and 28 pounds of the
BeO, for which on the November 1, 1956 market quotes brings $46.00 - $48.00 per
twenty pound unit, or $2.30 per pound. The hand cobb matterial is therefore valued
between $23.00 to $6L.LO per ton, minimum.

Remaining in the ore material is an ore of .52 per cent BeO, in the southern
half of the ore deposit, and .26 per cent BeO in the northern half with 300 feet
of linear extent so far delinented. It is this material that will be utilized as
a mill feed.

The U. S. Bureau of Mines has developed a process, high economic, for the
extraction of low grade beryllium deposits. The minimum profitable mill feed
for their process is not less than .15 per cent, and .25 per cent is considered

excellent. As the range of the ore material after the extraction of the BeO
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BERYILIUM RESERVES

Thae following assays aave been received by the writers

Beryllium .52% (Sample No.2, taken from the opem tremeh eut).
Beryllium <26% (Sggg%%)?aken from the sides of the Northern
Beryllium .11% {Semple tuken from the waste material disposed

by previous workings for miea}).

Beryllium 11.40 % fmmple of large crystal,high grade variety).

The samples were assayed by Minerals llefining Co.of Salt Lake City,Utah
and Marry ihite Luboreatories of Salt Lake City {Gerfield),Utah.

The high assay illustrates the grade of the crystals thatl can be hand cobbed
from the ore deposits.Tae writew by measurment grid techmiques calculates that
th e ore deposit will yield not less tham 9% per cemt of its mess as large Xtals
As much us 50 percent loeally, cam be expedted, but a comservative average could
be comsidered as 14 per cemt. This figure then means that an average of 28 lbs
of beryl and earysoberyl erystals cum be expected per tom of the ore material,b@ét
ot less thsm 100 poumds. Beryllis,or BeQ,rums, w8 & rule of thumb,about. 10
pereent of the erystal wnd would thercfore yield between 10 and 28 pounds of
the Be( for which oa thke November 1, 1956 market quotes brings $46.00 to $#48.00
per twenty poumd unit, or $2.30 per poumd. The hand cobk material is therefore
valued between $83.00 to $64.40 per tLon,minimam.

Remeining in the ore material is am ore of .52 per eent Bel, in the Souithern
half of the ore deposit, and .26 percent BeO im the Northernm heli with 500 feet
0oi limear extent so far delimeated. It is this material that will be utilized
a5 o mill feed.

Ta e U.S.Bureau of lines has developed a process,highlyeconomic,for the
extruetion of low grade beryllium deposits. The minimum profitable mill feed
for their proecess is not less them .15 per cent, and .25 percent is considered

excellent. 4s lhe ramge of the ore material after the extractiom of the Bel
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BERYILLIUM LESERVES

The fullowing assays awve been received by the writersg

Beryllium .52% (Sﬁmplt Nb.z, taken from the openm tremch cnt).
Beryllium .26 (bgﬂﬁf%)f“ke“ irom the sides of the Northern
Beryllium L11% {sample takem from the weste material disposed

: by previous workimgs for miea).

Beryllium 11.40 /% slmplé 01 large erystu1,high grade variety).

The samples were assayed by Minerals lefining Co.of Salt Lake City,Utah
and Marry White Laboratories of Salt Leke City {Gariield),Utakh.

Tae aigh sssay illustrates the grade of the crystals thet ean be hand cobbed
from the ore deposits.Tae writew by measurient grid techmiques calculates that
th e ore deuusit will yield not less than 9% per ceat of its muss «8 large Xtals
A8 much as 50 percent locally, cam be expedted, but a conservative average eould
ve comsidered «s 14 per cemt. Tais figure tuen means that an average of 28 lbs
of beryl wnd emrysoberyl erystuls ewm be expected per tom o: the ore material,bét
ot less tham 100 poumds. Beryllia,or BeO,rums, «s & rule of thumb,zbout 10
pereemt of the erystal wnd woulc thereiore yield betweem 10 and 28 pounds of
the BeQ for which om tae November 1, 1956 market quotes brings $46.00 to $48.00
per twenty poundvnnit, or $2.30 per poumd. The hamd cobb maierial is therefore
valued between 323.00 to 364.40 per tom,minimum. | .

Remwining im the ore muterial 18 wm ore of‘.52 per cent Be0, im tke Souiherm
mnali of (ke ore dep.sit, wnd .26 pereent Bed inm the Northeri Ruli with 500 feet
0i I}near extent s0 fur delimeated. It is this materiel that will be utilized
as a mill feed.

Tia e U.S.Burewu of Mines kas aeveléped & process,highlyeeonomie,for the
extraetion of low grade beryllium deposits. The minimum profitable mill feed
for taeir process 1s not less tham .15 per ecent, and .25 percanmt is comsidered

excellent. As the rimge of the ore muterial after the extraetiom of the Be(

g
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im th e hand cobbed erystals is between .26 und .B2 per cent, the ore deposit
i8 considered excellent for & milling operaition.

In sempling the cre for oblaiming &« mill feed grade assay, the writer
deliberately refrained from teking obviously higher grade materials in the channel
area waere the ove was ssmpled. A4S & result when the future mill tests are
completed they will reileet a higher assay than tuat above beeause oi the
concentration of beryllium in the mine and jrom smelle. erystuls which will
be left im the ore material, and from erystals that mey fragmemt or break during
the first mechamical sepuration.

in actual mining, the ore deposit will be expected to yield nearly twenty
per cent of its mass asrecoverable erystals, and then give for a millimg operation
a mill fead of .50 to 1.00 per cent Bel.

For Reserve purposes tae writer, irom measurements made im the field
estimates the iollowing ore guantitiess

Proven reservess 30,000 tons

Probable reservess 30,000 tonms for eachzone 20 §8e§eg%daée300 feet long

Pe
Inferred reservess 160,000 tons.

For th e Imnferred reserves the writer cen measure a width on the
surface of 20 feet. Taab forty feet is eusily assumed because o! the additiomal
surface exposures and extent of tine quartz and mica outeropimgs, and that the
Linewr extént is at least 300 feet,would give four times the volume when the
material ecan be assumed to go twice the provem 70 feet depth.is eaech unit volume
will eonteinm 30,000 touns tiaen four sueh units would contain 120,000 tons.Additional
reserves oi an inferred order ame assumed beeause the altered zone has an extemsion
of 80?fecet at least which could ewsily double the reserves of 120,000 tonms, but
only &« 50% figure is eonsidered o give that degree of comservation.As mentioned

above, the problem of reserves is mot grest, they appear to exist in quantity,
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im A e humd cobbed erystuls is betweem .26 und .32 per cent, the ore deposit
is eomsidered excellent ifor a milling vpera.ionm.

In sampling the ore jor obtaining & mill feed griade assay, the writer
deliberately refrained from taking obviously ﬁigher grude materials in the chammel
wirew waere bhe ore was swmpled. As & result when the future mill tests waire
completed taey will reileet & higher ussay taam teat above because oi the
esncentration of beryllium im the mine and irom amolle c:ystuls which will
be lelt in the ore materiel, amd t.rom erystals thsi miy iregment or break during
the iirst mechemical Sepurationm.

in actusl mining, the ore deposit will be expected to yield nearly twemty
per eent of its mass asrecoverable erystals, und tiaen give for a milling operatiom
a will feed of .50 to 1.00 per cent Bel.

T'or Reservé purposes tae writer, irom measuremsnts made im the field
estimates tae iollowimg ore guantitiess

Proven reservess 30,000 tons

pProbable reservessg 30,000 tous for euchzonelﬁg ?6.¥33¥d3éo%90 feet long

Inferrec reservess 160,000 tous.

For ta e Inferred reserves tae writer can neasure 2 widtia on the
surface of 20 feet. Taub forty ieel 1s e;sily nssumed beeause o! the additiomal
suriace ex.osures w.ad extent of tme quirtz snd mica outeropimgs, and that the
Lineur extent is at least 300 feet,would give jour times the volume wihen the
material can be assumed 10 go twice tihe provea 70 feet depth. As eaeh unit volume
will eontaim 30,000 toms taem ifour sueh.units would comtaim 120,000 toms.Additional
reserves oi &n inferred order ame a.suumed beeause the altered zome has am extemsion
oi 807feet at lewst whick could eusily double the reserves of 120,000 toms, but
only & 50% ligure is econsidered to give taat degree of conservation. As mentioned

above, the problem oi reserves is not greet, they appear to exist in quanti ty.
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18.
MICA RESE.VES

By weigmt tae miea contemrt of the ore deposit is approxim.tely 12 per cent.
Por every tom of remwvuble ore mateciul taere would ot be less than 100 pounds
of mica, as o minimum, with an expected yield of awhout 200 pounds. Mine:rals
Leiiming Co. oi Seltl Like escimeied the extend of Uhe miea {rom the casnnel samples
buiken in Lhe soullern wad mortherm parts oi vhe ore deposit 40 rum betweem lo and
12 per cent., Dut ure micu docs oeur irregulurly, but not to thae detriment of
the ore, ior usuilly wiaem it does become extremely irregular it does so in
lerge masses waicih cun be minced direetly. But beeasuse the beryllium conteat is
of mill teec grode, it can be processec first wmd recovered, clean, as « by-
product im large yuamtities which will bring premium priees.

A Jserap mica brings f{com 320. 0 wo 330,00 per tom, but a series of tests

ot &8 yet compleded wre being mede on Lhis mica ior its diaeleetrical?characteristics
and other features hecuuse there exisis an. excellent market ior wieus of eertaim
types waich bring up to 5140.00 per ton.

For veluwtion purposes, however, aud wumial (he reguired tests have been
completed wnd the results are im, lhe wicu comtent is expected to Yield approximetely
#4.00° per tom. Tais cu.ld be comsidercd a minimum, wnd is for the ore material
in generul «md not lor the larg e masscs.

A polenticl exists in tie miea of this deposit thaicannot now be calculated
but ume should be uware tawt it is there and in the inmediste future its true valume
will be obtainmed.

The tonnuge of weteriel conteining mice is the same &s thet caleulated sbove

for the beryl ores.
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MICA RESELVES

By weight the mica contemnt of the ore deposit is epproxim.tely 12 per cent.
For every tom of removable ore material there would not be less them 100 pounds
of miea, as & minimum, with an expected yield of about 200 pounds. Minerals
hefiming Co. of Sult Luke estimated the extend of the mica from the channel samples
taken in the southerm und northern parts of the ore deposit to run between lo and
12 per ecemt. But the mica does ocur irvegularly, but not to the detriment of
the ore, for usually whem it does beecome extremely irreguler it does so in
large masses waich cun be mined direetly. But because the beryllium content is
of mill feed grade, it can be processed first amd recovered, clean, as a by-
product in lerge guantities which will bring premium prices.

Serap mica brings from $25. 0 to $30.00 per tom, but a series of tests
not as yet compleded are being made om bthis mica for its diaeleetrical?eharacteristics
and other features because there exists am exeellent market. for micas of certaim
types which bring up to $140.,00 per tom.

For valuation purposes, however, and until the required tests have been
completed and the results are im, the mica comtent is expected to yield approximately
$4.00 per tom. This eould be considered a minimum, end is for the ore material
in generwal amd not for the large masses,

A potenticl exists in the mica of this deposit thatecannot now be calculated
but one should be sware that it is there and in the immedicte future its true value
will be obtained.

The tomnage of materisl containing mice is the same as bhet calculuted whove

for the beryl ores,
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FPictures

Lie whove paotos ein be atbuched Lo tae previ us set of three to yive a
complete picture vi itae southe:rn hall oi ihe ore deposit wrew which irncludes the

opern bench cut.

Pieture,

Tais pioso is tiken lookimg to the south «ligned on the north-south fraetmte

set e:mbooling the ore deposit Tae duwmp is irom the n,rlhern shaft, Again il is

easily obsevved tawl ithe deposit lemds iiseli 1o om opem pit operation with ample
Space 1ov removal wnd Cisposcl of waste.



Pigtures

Ta e above photos can be attueched to the previous set of three to give a
complete pieture of the southern hali of the ore deposit area which includes the

open: bench cut,

Picture.

Tais photo is tuken lookimg to the South aligned on the north-south fracimbe
set eombroling the ore deposit., The dump is from the northern shaft, Again il is
easily observed that the deposit lends itsel? to &m open pit operatiom with ample

space for removal and disposal of waste,
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OTHER ORE RESERVES

Complete geochemical tests on the ore material is yet to be completed, but
in the preliminary examination several additional by-products are certainly to
be considered.

Bismuth: Ore assays from the altered zone in the northern half of the
ore deposit yielded a variable content of bismuth. The assays obtained from
the White Laboratories varied from .0l per cent Bismuth to 3.L2 per cent. These
are anomalies and indicate that a later phase of gaseous mineralization may have
taken place in some of the material less pervious to emanations. This resulted
in zones that will be of high grade bismuth, and of some that will be barren or
of low grade. In processing the material for the beryllium the bismuth can be
extracted as a by-product, however, and can be expected to yield a considerable
amount. Additional sampling will be necessary to estimate just how much average
contest can be expected. The metal prices quoted on November 1, 1956 lists
bismuth at $2.25 per pound. It is to be expected that on the final analysis
bismuth will yield a profit as an extracted by-product from beryllia milling.

Strontium: Strontium occurs in amounts from 2 to 20 pounds, and average of
8 pounds per ton is considered probable. Strontium has been recently quoted at
$11.00 per pound as a concentrate. A concentrated by-product could be prepared
in the milling process, and should be considered seriously. Only concentrates are
marketable. Strontium only occurs in the altered northern half of the deposit,
trace amounts occur in the southern half.

Zinc: S5ix pounds of this metal occurs per ton in the ore material.

Yttrium: The sudden recent demand for the element at prices nearly $100.00
per pound might motivate consideration to be given to the half a pound per ton

of this element in the ore.
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OTHER ORE RESERVES

Complete geochemical tests on the ore material is yet to be completed, but
in the preliminary examination several additional by-products are certainly to
be considered.

Bismuth: Ore assays from the altered zone in the northern half of the
ore deposit yielded a variable content of bismuth. The assays obtained from
the White Laboratories varied from .0l per cent Bismuth to 3.L2 per cent. These
are anomalies and indicate that a later phase of gaseous mineralization may have
taken place in some of the material less pervious to emanations. This resulted
in zones that will be of high grade bismuth, and of some that will be barren or
of low grade. In processing the material for the beryllium the bismuth can be
extracted as a by-product, however, and can be expected to yield a considerable
amount. Additional sampling will be necessary to estimate just how much average
contest can be expected. The metal prices quoted on November 1, 1956 lists
bismuth at $2.25 per pound. It is to be expected that on the final analysis
bismuth will yield a profit as an extracted by-product from beryllia milling.

Strontium: Strontium occurs in amounts from 2 to 20 pounds, and average of
8 pounds per ton is considered probable. Strontium has been recently quoted at
$11.00 per pound as a concentrate. A concentrated by-product could be prepared
in the milling process, and should be considered seriously. Only concentrates are
marketable. Strontium only occurs in the altered northern half of the deposit,
trace amounts occur in the southern half.

Zinc: Six pounds of this metal occurs per ton in the ore material.

Yttrium: The sudden recent demand for the element at prices nearly $100.00
per pound might motivate consideration to be given to the half a pound per ton

of this element in the ore.
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Except for minor amounts of columbium and tantalum there appears to be no
other ore recoverable materials in the ore. However, additional tests are being
made to exhaust every possibility and the final report will be submitted as an
addenda to this report.

In addition to the above research being conducted tests are being made to
determine what use if any the altered aluminate matrix material can be put to.

In considering the above quantities of the elements mentioned, and in testing

the matrix it is made increasingly clear that in milling every extractable and
recoverable mineral or element that can be removed will bring additional profit,
provide for a long range milling operation, and make for clean and thorough mining
and milling.

Besides the matrix material the quartz capping can be removed and sold for a
small profit as industrial rock, ballast and silicon mixes for mills. I believe

an offer has already been received to purchase the quartz that exists on the claim.

A view looking southwest on the level of the road and open bench cut. The
topography is illustrated somewhat, and the open pit activities that can be con-

ducted become apparent.
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Except for minor amounts of columbium and tantalum there appears to be no
other ore recoverable materials in the ore. However, additional tests are being
made to exhaust every possibility and the final report will be submitted as an
addenda to this report.

In addition to the above research being conducted tests are being made to
determine what use if any the altered aluminate matrix material can be put to.

In considering the above quantities of the elements mentioned, and in testing

the matrix it is made increasingly clear that in milling every extractable and
recoverable mineral or element that can be removed will bring additional profit,
provide for a long range milling operation, and make for clean and thorough mining
and milling.

Besides the matrix material the quartz capping can be removed and sold for a
small profit as industrial rock, ballast and silicon mixes for mills. I believe

an offer has already been received to purchase the quartz that exists on the claim.

A view looking southwest on the level of the road and open bench cut. The

topography is illustrated somewhat, and the open pit activities that can be con-

ducted become apparent.
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The field imvestigutions and assaying to date prove this ore deposi€ to be

an excellent mining opportunity for high grading hryl cryeuh and uu Bacsed,

But more important is tho milling posaibilitice that exist, m num ‘are
adequate for a mill upahlo of handling not less than 100 wc e day. l'ho mll
fu»d__ ma terial dfbr removal of the larger oryetals wul m between $27,00 per ;bon'
to miny times that d-p.'whg on‘m heny extractable bty ‘wt.m ramoved. '
A4, Runke of the U.W. Bureau of Mincs at Rapid City, South Dukote, will
be oantuctod.- g has run previous beryl)ium tuta in the nev flctation’ prooou
that he donlopod. for the writer. Bumn min; the bcryl'iun tegre he will
analise tho ore materiel for the other ulbl -nd hil final nport. will include
the recoverble quantitice of each mine 11 nnd clount. 1r.volvcd. When his
researsh is complete his data will be oe-w-d with the gmmzcu date what.
the writer will have obtained on- the ore W nd a final submitted mill l"opor'

At thic nr].y uuu of -t.ud: the writer eonmbu un ‘costs on III uunhd
basis as fonovn i

M!.niug the¢ ore per tons ] ol2

saylng controls per tepp. . . - «02
Beryllium flatation costs 4e50

per ton, 1nclud1ng wica f i L
recovery, : ;

lnstallation of, other units,
for recovery processss on by :
' products; per tong : 50 .

Present total estimated costss $  Sel4 por ton,

e Th'u figure will be found ‘o be quite ol&u'to the un.i figure Uhan 411 of
the data ie 1n'. The mill cost Md not eveeed 8100.0(‘!\.00 l‘or & 100 tons per day
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MILLING

The Field investigations and assaying to date prove this ore deposit to be
an excellent mining opportunity for high grading beryl crystals and mica masses.
But more important is the milling possibilities that exist. The reserves are
‘adequate for a mill capable of handling not less than 100 tons a day. The mill
feed material after removal of the larger crystals will run between $27.00 per ton
to may times that depending on how many extractable by-products are removed.

A. W. Runke of the U. S. Bureau of Mines at Rapiid City, South Dakota, will
be contacted. He has run previous beryllium tests in the new flotation process
that he developed, for the writer. Besides running the beryllium tests he will
analize the ore material for the other values and his final report will include
the recoverable quantities of each mineral and element involved. When his
research is complete his data will be combined with the geochemical data what
the writer will have obtained on the ore body and a final submitted mill report
with recommendation and costs will be submitted.

At this early state of study the writer considers the costs on an estimated

basis as follows:

Mining the ore per ton $ .12
Assaying controls per ton .02
Beryllium flotation costs .50

per ton, including mica recovery
Installation of other units for
recovery processes on by products per ton .50

Present total estimated costs $ 5.1l per ton

This figure will be found to be quite close to the final figure when all of
the data is in. The mill cost should not exceed $100,000.00 for a 100 tons per day
mill. This will include cost of water development, which is not a great problem
because at depths from 70 feet down adequate water appears to exist, and this only

a short distance from the mine proper.
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MARKETS AND USES OF ORLS

Beryllium; The berylium industry has nm;ud‘u sise about 24 times in the
past 18 years, The price of beryl ore to the industry has also increased in about’
the same propertion. At present it is on thre approved list for DMEA and other .
goverment loan aid programs. It is assured  price market until 1962, It is
increasing in demand and is listed as ons of the liutcgio materials,

The domestic resources are small, so far, with most of the reserves coming

from Brasil and Unijon of Sout}- Africc.

Ite ductility , x-ray penetrability, high meiting point, low dclltty and
high modulus, give it meny and varjed uses in this era of complex power, huh
speeds and radiation eomtrols, Boryni\-. is :xaed in the x-ray m&uctry, in the
acoustical injustry and in the commercial indusiry. In the later it is needed
as an agent producing precipitation hudoniu 1n corper and nioh).._ Expoéhlly
in the nuclear energy field has it as use as a lov nedtro absorber and 1t_n ability
to moderate the veloeity of neutrons, .

It e naed in Beryllium-copper dloyn as a huh otroncth-hi‘h hnrdmu alloy.
It 1s an aﬁoy inducing. high ruiataneo tv t‘aticue and inp.ct 1n the aircraft
manufactoring industry and there qu.ovor 70 applications in mliury cquip.nt
and mlr-d devices, It is used in nsul ‘alloys of many kinds. And tuturo uses
are at‘l‘ being developod.

The price and outlook for the horylliun future is eioolhl.lt m ore Je.r'oait:
exaxined lenie it.elf to a good sised op ration with a profitable futm ahead,

.Mx Mica has uscs depend ng on its grude; clum-aa, diaelect.rac constant
slze, and other factors, The se are. being tested for to determine the best market
possibliity, It has comme rcinl uée in the bmilding trades, electri al industry,
and in:ue‘.ricl rock proce.ses, It can dways be sold as scrap mica, btut as other

marke's do exist they will te so exrlored,
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MARKETS AND USES OF ORES

Beryllium: The beryllium industry has increased in size about 2l times in
the past 18 years. The price of beryl ore to the industry has also increase in
about the same proportion. At present it is on the approved list for DMEA and
other government loan aid programs. It is assured a price market until 1962. It
is increasing in demand and is listed as one of the strategic materials.

The domestic resources are small, so far, with most of the reserves coming
from Brazil and Union of South Africa.

Its ductility, x-ray penetrability, high melting point, low density and
high modulus, give it many and varied uses in this era of complex power, high
speeds and radiation controls. Beryllium is used in the x-ray industry, in the
acoustical industry and in the commerical industry. In the later it is needed
as an agent producing precipitation hardening in copper and nickel. Especially
in the nuclear energy field has it as use as a low neutro absorber and its ability
to moderate the velocity of neutrons.

It is used in Beryllium-copper alloys as a high strength-high hardness alloy.
It is an alloy inducing high resistance to fatigue and impact in the aircraft
manufactoring industry and there are over 70 applications in military equipment
and related devices. It is used in metal alloys of many kinds. And future uses
are still being developed.

The price and outlook for the beryllium future is excellent. The ore deposit
examined lends itself to a good sized operation with a profitable future ahead.

Mica: Mica has uses depending on its grade, cleaness, diaelectric constant
size, and other factors. These are being tested for to determine the best market
possibility. It has commerical use in the building trades, electrical industry,
and industrial rock processes. It can always be sold as scrap mica, but as other

markets do exist they will be so explored.
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Mt_.h_; Bismuth production has been essentially as a by product, it s
be coming more important in the &nloﬁnnt of nuclear’ energy., 1ts abaofptiotx

cross section for thermal neutrons is very low, sccond only to beryllium, The

~ alloys of bismuth are boing' inveitig ted as coolants for the nuclear energy producti.:

pile. Five tons of the metal, it is estimated, would be recuired for an enriched
reactor of 100,000 kw output, When indusiry begins the full scale use of nuclear

power the increased gemand bor bismuth is going to make this element an excellent

_1-em, As & by product from beryllium milling it has an excellent future,

Thirty-five per cent of the ptlf--bimth pMuctim hes been used in the
pharmaceuticel businees. About sixty per cent was us¢d in the !‘abricatiné alicy
industry and the remaining five per cent was used in other type s of alloys, Fut
more in the 'future will .rind ite vay into the nuclear g‘:eid. ) '

it is eﬁ:pectcd, but not as y'et.d_efinatoly proved, that scme gecld can also
be ncovero.d with the bismuth, The installation of sutomatie Ynnnersiin the ta,ilirp‘jr
circuit will remove what ever Valuci nay exist..

The markets for the other ertractable materials are eurrent and st ble.
The cutlets themselves are excel.ent for 1‘311 ccncentra.tnl. The narke.ts for
hand cobbed bt.ry}liun mﬁ good, Arvnd.a, Colorudo is a purchasing poit for
Beryl'ium, High grude mill conoentgaws can be shipped p!‘e;cl.ic.a]ly ANy NECen ary

distance to the several markets that wil) exlst,
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Bismuth: Bismuth production has been essentially as a by-product. It is
becoming more important in the development of nuclear energy. Its absorption
cross section for thermal neutrons is very low second only to beryllium. The
alloys of bismuth are being investigated as coolants for the nuclear energy pro-
duction pile. Five tons of the metal, it is estimated, would be required for an
enriched reactor of 100,000 kw output. When industry begins the full scale use of
nuclear power the increased demand for bismuth is going to make this element an
excellent item. As a by-product from beryllium milling it has an excellent future.

Thirty-five percent of the past bismuth productions has been used in the
pharmaceutical business. About sixty per cent was used in the fabricating alloy
industry and the remaining five per cent was used in other types of alloys. But
more in the future will find its way into the nuclear field.

It is suspected; but not as yet definately proved, that some gold can also
be recovered with the bismuth. The installation of automatic panners in the tailings
circuit will remove what ever values may exist.

The markets for the other extractable materials are current and stable.

The Outlets themselves are excellent for mill concentrates. The markets for hand
cobbed beryllium are good. Arvada, Colorado is a purchasing point for Beryllium.
High grade mill concentrates can be shipped practically any necessary distance to

the several markets that will exist.
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The mill location will probably be to the morth or west of the mini: ,;x-q;krty.

The topography will permit gruity feed to the mill, probably by conveyer bolﬁ
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. an uound th’ gr.nitic RaBEES, t.b mntclhl can probably be worked u:th mthoi

thet will uon frumut the largs crys Lal lnvina them 1nt.a t for remqval. ‘h:n
altred muix uur‘d , once a fece 1e developed, can probably be nenovod b,y
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MINING OPERATIONS

The mill location will probably be to the north or west of the mining property.
The topography will permit gravity feed to the mill, probably by conveyer belt
systems. Water exists in the bottom of the drainage area just below the mine, and
will control the mill site.

Mining itself will proceed as an open pit operation with benches being deve-
loped until approximately 100 feet is attained, in depth, then probably an open cut
can be made to go down on the ore further. The probably final widith of the open
pit will exceed 100 feet and be nearly 500 feet long, depending on the linear and
lateral extensions of the ores.

After the removal of the quartz and when the workings have developed in an
around the granitic masses, the material can probably be worked with methods that
will not fragment the large crystal leaving them.intact for removal. The altered
matrix material, once a face is developed, can probably be removed by shovel
apparatus and ripping equipment; The problems to be solved are not great nor
difficult. For low eventual cost full mechanization of the operation will probably
be aimed for.

It might even be wise to conduct a very limited drilling program to fully de-
lineate the full reserve potantial and grade of the material at depth. This would
not be costly. Some considerations as to where drilling would best yield useful
information and detail will be given and a recommendation made at a later date if
so desired. It is not necessary to core the ore deposit, but churn drilling while
being inexpensive, would also give the required minimum of recovery necessary to
valuate the subsurface data. Ore reserves to a depth of 100 feet do not appear to
be a problem. The writer considers that ore deposit to have a possibility of 500
feet depth extension or more. Mining operations should be conducted to insure that
as expansion and depth is attained little dead work will be required, such as the
removal of waste that might have been ill deposited over the ore body extension.

A more through regional geology mapping might be considered valuable to this end.
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CONCLUSTIONS

The writer concludes that the ore deposit examined has ore reserves that
will exceed one hundred thousand tons containing recoverable amounts of beryllium,
mica, bismuth and a number of other profitable elements and materials. It lends
itself to inexpensive open pit mining, all year round operations, and will provide
necessary water resources and mill feed grade to create an excellent milling in-
stallation.

The writer is still working on milling data and geochemical data that will
contribute to the operation as a whole and provide the necessary data for setting
up the flotation processes and preparing for the mining operation that will be re-
quired to exploit fully the ore deposit..

If additional information is required which does not appear in the above

report the writer will be glad to furnish the same.

Respectfully submitted,

Einar C. Erickson
Geologist

771 West Sunny Lane

Orem, Utah

Nov. 6, 1956
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mmuun npauh.of liquide and solide took phu h: m & manne Lh‘t
a B9 fonte mlt socumulated near the top of the uondin uu with toepped gaseous

and sepa-ated liquids immediately below which escaped as opening frastuie permitted,
Aseimilation, which is e process of chem’ cal dissolution, rather ﬂln hltinc, am

vhich depends for its effectiveness largely uron the €e8 oontent of f-h um.u(
Bass, 1s most promounced at the roof of the mass, vhere, by the process of
"stoping" tonguss of the melt insinuate themselwes aleng joints, cracks, fissures

and woaker lines of the adjacent rocks, gradually mh‘ loocss blocks of these rg
called menoliths, which sink into sod are engulfe i in the aseending mass,

evidences seemed to exist in the open oute txamined vith some of the xenoliths lag
nearly digested or melied as well, Palinjenssis slse sceured in the immediate

rocks enclosing the asoending mess. This nmlhd in a more erystaline granitio

rock separating the ore emplacemsnt end the lurl‘oundin. grenite masses.

: ‘Through chemical interactions, gravitative separation and fractionsal

: eryetal Jgation, the ascending mass, whish vas oruhdl,y rieh ia boryllil. and
the necessary con tituends of miea, separated into thuir various campossat parte
differinmg in orars. t.ar from the orig nal melt by the incuand local oonultnuoa |
and mmntrm of the materials having wi affinity for ons an other, The musg
coomd tuito slowly as the melt snd iis host rock were poor eonductors ot heat

and a® & conna. wenae lurger crystals ‘hwmwd during thh comdin; sction,

Tha erylacement {a Dot e m‘.&t"tia but ratiep a l#]“'l ; Siamiar
'\Q;—_t—-——_:;:*-_——*—-w:; ,‘1 ;

sllicate melt riecr in (he alum'u!tea sad “aving an mfhno-

28 of an orio_ ual

$rylita, b:smxt‘z,

#ode gold, rare earths, and mice w}ennu which now ¢ &n ore body et'

au! t'fed. M,a*mmrtimo and eonoent.raum to be of 0 Mo ‘tan @ worthy
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