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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA

PRIMARY NAME: MICA GIANT

ALTERNATE NAMES:
WAYNE MICA

MOHAVE COUNTY MILS NUMBER: 524A

LOCATION: TOWNSHIP 19 N RANGE 15 W SECTION 10 QUARTER SE
LATITUDE: N 35DEG 02MIN 16SEC LONGITUDE: W 113DEG 51MIN 04SEC
TOPO MAP NAME: DEAN PEAK - 7.5 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
MICA
FELDSPAR

BIBLIOGRAPHY:
USGS DEAN PEAK QUAD
ADMMR FILES
ELEVATORSKI, E.A., ADMMR IND MIN. RPT. 2, P43
ADMMR MICA GIANT MINE FILE
BLM RES. ANALYSIS STEP 3 & 4, HUALAPAI UNIT
MEEVES, H., ET.AL., USBM IC 8298, P. 20
MOORE, R.T., AZBM BULL 180, P. 402
USGS RI 8457, P. 8
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Arizona Department of Mines and Mineral Resources

INFORMATION FROM MINE CARDS IN MUSEUM

ARIZONA . MM-K11l1l Muscovite
K113 Muscovite

Mohave Co. K114 Muscovite

28 mi from Kingman K115 Muscovite

Maynard Mining Dist.
Mica Giant Mine
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MICA GIANT MOHAVE COUNTY

KAP WR 7/26/85: The Mica Giant Deposit (file), Mohave County is located

on Public Lands and held by a single lode claim, the Mica Giant (AMC
#206234) is located in the SEZ, Sec 10, T19N R15W on 9/01/83 by Jerry

Merlo, 908 Via Mirada, Palos Verdes Estat s, California 90274. Mr. Merlo
was contacted by letter in late July of 1985 for information for the

files and for an appointment to meet with him in Southern California to
discuss his plans for development at the property. As of September 12, 1985
there has been no response.




ARIZONA DEPARTMENT OF MINERAL RESOURCES
MINERAL BUILDING, FAIRGROUNDS
PHOENIX, ARIZONA

April 1L, 1958

To the Owner or Operator of the Arizona Mining Property named below:

Mica Giant & Wyane Group (Mohave) Book Mica or white clear muscovite
(Property) (otre)

We have an old listing of the above property which we would like to have

brought up to date.

Please fill out the enclosed Mine Owner's Report form with as complete detail
as possible and attach copies of reports, maps, assay returns, shipment returns
or other data which you have not sent us before and which might interest a
prospective buyer in looking at the property.

W & fnight

FRANK P. KNIGHT,
Director.

Enc: Mine Owner's Report
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Decanber 28,.19A5

\/, -
Mr. Jobn G. Becker \
Box 186

Kingman, Arizona

Dear My, Becker:

Charlie Willis wants & little article
for Pey Dirt on the outlook for our nommetalliec
rining industry and I would like to include a
paragyaph on your oporation.

2 Will you give me the latest on your
gituation, 1nclnding an outline of your plent, grades
'(aizes) produced, and markets and pricest

Trusting you are progressing well.

Yours very trle:

Chas: He Dunning
Director
\

CHD:LP



1 December‘1941
¥
Mr, 7. Mac Smith,
2046 B, Helea,
Tueson, Arizons.
My dear Mr., Smith:
I am todasy mailing the copy of thefReport of

Philip 8. Hoyt, Mining Geologist, on your MICA GIANT property

%o Mr. Fred P. Leaming, 1245 North Vine Street, Los Angeles,
Galifornia.

Prusting that this conbact may be helpful %o
you, and with best wiches, I am

Yours very truely,

Je S:'Ooupal

J50=jol



October 23, 1945

\

Mr. Henry L. Jackson

Box 343
Brawlasy, Californie

Dear Mr. Jackson:
Your letter of'October 18 has been handed to me for
raply.

43 to the Mies Giant property the information that
you included in your lstter is practically correct. This
property 13 considered one of our best mica properties in the
State, however, I think they are a little optimistic in giving
themselves toc large a percentage of book mica., It is my opinion
that 15 to 20 percent mica would cover the totel mica contents
in ths dike. Ths pegmatite dike in which this occurs is from 30
to probably more than 70 fest but would average, I think, easily
50 feet in width.

With reference to your Plumosa property we will keep
that in mind and will pressnt it to any inguiring parties and
should they be interested, we will gladly have them contact
you so that you can make your own arrangements.

Yours very truly,

As C. Nebeker
F%eld Engineer

ACN:ILP



DEPARTMENT OF MINERAL RESOURCES

REPORT TO OPA ON
ACTIVE MINING PROJECT
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2046 Fast Helen,
Tucson, Arizons.e
Nove 28 th 1941,

Mre Sam Coupel,
AeSeMoOo Press
Title Trust Blde,
Phoenix, Arizons.

Dear Sam:-

Supplimenting our conversation of Wednesday night,
I am sending you herewith, a copy of the report on my mica
property, which is located in Mohawve County, end which is
made by Philip S, Hoyt, the most conservetive non-metalic
engineer that I know ofe The report spesks for itself, smd I
trust that you will have the opportunity to give the data
contained in the same to meny mining peoplee

Thanking you for your co-operation, and with regards,
I am,

Yours very truly,

£

N 9?
+ Mac Smith,

2046 East Helen,
Tueson, Arizosns.e



Name of Mine or Prosp t: : Townsh*~ Range Section |Priority
Mica Giant Mine 19N 15W 16a c
Principal Minerals: 1:250,000 Quad ‘7.5' - 15' Quad
Muscovite Mica Williams Dean Peak
Associated Minerals: District Principal Product
Maynard Mica
Type of Operation: County State|Type of Deposit
Mohave Ar Vein

Ownership or Controlling Interest:
Consult current USBLM mining claim records

Access: From Wikieup, Ar. proceed north on U.S. 93 for 18 miles. Turn left on light
duty road for 10.25 miles. Turn left on unimproved road and travel 2.5 miles. Turn
right and proceed on jeep trail 1 mile. Mine is shown on topographical quadrangle.

Structural Control or Geological Association:

"Muscovite books in pegmatite."1

"Past production of sheet and scrap mica; muscovite books in pegmatite."?

"Dikes; in granite."3

Age of Mineralization:

Production History : ' Geochemical Analyses

from: W.H. Crutchfield Jr. Mohave County Prospect Assessment Compilation (post 1982)

Operated 1944-19771

References

1) ABM (1969) Bull. 180, p. 398-403.
2) Elevatorski (1979) p. 43.
3) Meeves & Others (1966) p. 20.




SPECIMEN
Jabinet
section

Shelf

Mi - 4

=

L

Presented by Te Mag: Smith

Collected by Te Mac': Smith

Date received October 9, 1945

Jlass (principal mineral) Electrical Mica

Jther minerals Feldspar
Pegmatite

iangue

Cepth at which specimen taken

Surface to 100 fte

lame of mine or claim Mica Giant

Group Mica Giant
District Maynard Mining District
County Mohave

Location (distance and direction by highway

from what town} 28 miles from Kingman, Sandy
Approximate mineral content {in terms of route
average per ton)
wantity Value $ Mine active or inactive Active
Strategic Mica, U. S,
Gove paid $6 per 1lb. for 1"x1" If inactive, when operated
full trimmed
$8 per pound for 13" Ovmer T+ Mac!Smith
x 2" full trimmed
Operator Great Westerm Mica Coe
Jotes: Only mine in sdixz western states shipping stratedic mica to U. S, government during

Worid War IT

2 ],
J



MINTRAL SPEC. .N FOR DEPARTHENT OF LIBR'RY AN. RCHIVES /< / ) 3

Cd
Specimen Noe , collected by Date /¢Q- ?'%‘5
(Wrap each specimen, or place in a substantial bag, separately, with a number
jdentical with the number on this card)

e _L)gﬂ‘i R e —

Name of ore _SCRAS MICH Name of mine or claim A/ C/7 Grad T Vo 2VAYIIAE
T/

VW e . y I ey~ Sy
Minerals contained NAWECAH W FELRSFPHL Grouy /CR (F/7LT7 V‘)’ij?f‘f}g_»~ G RROUFE

District MEINRLRD LI HNG RLSTRICT

Gangue FEG/IATI/T E county _ /&AL YV.E

Devth at which taken SwR/sgmC L 7d [galts DESLTH Location (distance and direction by highway
_from what town)ZEMurs Fror KIITIG AN SENZTEINTE

Approximate mineral content (in terms of

average per ton): Owner of provertys ZMAC ,b"»?/m \J‘Rﬁa}" 'Vld’ﬂlllé‘lﬂ‘é’b
quantity or % Value Operator éfﬁi’ﬂ'x"" WeEsTERH. LIUCHE Co.
Copper $ i Mine active or inactive _AZLIT YV L
Gold - If inactive, when operated
Silver 'Specimen presented by /. /7#C .,5}‘1?’/7“/"/
SCREF MICH F3oXPrR Tay  Wotes: _LHICEGD rhicr Cos MHavi QremlED
CHIEAGD. [LL. 7o JuY 7:@7#4 Frabcryor or ScrRAL

57??01//'/} M CH Lo HESH ff?t‘/i‘cm?é,/ Gpefiga  GLOUND Llick. @ AAmodT %00 e LSt

; & o O ; ; ,
Do Do Bo Do TEIL_ L, GRoUND . FROM THELE PROPERTIES




Lj 6 MINERAL SPEC. 4N FOR DEPARTLELT Oﬂ LIBR'RY l?* [(RCHUIVES ,KL

Specimen Noe. ___ , collected by ; Date fp- T=gbS
(Wrap each specimen, or nlace in a substantial bag, separately, with a number
identical with the number on this card)

Name. of ore LLECTRICAL, ”"a’ Name of mine or claim A/ AL < ‘;' g T Gt rele
Minerals containeds 4/@7 y I )i::z.pg’/"»vxf,ﬁ Growd _AMrcs? (T it 7
District N7/g 7k (7UTI0G PLSTEICT
Gangue o ZF ‘“,; AT r T County / =7 o AT Y
Depth -ats whichs teken SUB AL 78 /9@ 7~ Location (distance and direction by highway
2&rFr#  from what town) 28 MrLES Fran KIHGM Bl SEHDLRoy7E
Approximate minereal content (in terms of 4 / -
average per tom): Owner of vroperty 7. NMAC IPTI T
Quantity oz % Value Operator j/@/:/{‘f M;&'?;ffﬁ;f/i?/cﬁ Co.,
Copper: $ Mine active or inactive AL 7/ VI
Gold: If inactive, when operated
Silver Specimen presented by 2, et SM/T'#'
STRATE g/¢ M/c ¢ Notes: (e STUE LA Shx )47:.77f/¥//
US.GovERNME 77"‘ PALD Pé% pa K LPodap £ STHATES SHILEIHG STRATEGIC LIISH

1% 1 Fys TR 7O 48 Goyvel/1EL/T DURING AR
2a. 2 2o # 22 ey




Arizona Department of Mines and Mineral Resources

INFORMATION FROM MINE CARDS IN MUSEUM

ARIZONA _ MM-K11ll Muscovite
K113 Muscovite . !

Mohave Co. K114 Muscovite

28 mi from Kingman K115 Muscovite

Maynard Mining Dist.
Mica Giant Mine ‘

s # T4 4

/-4 .
k7}/716/4 @-c/‘};‘,'{'(a{ﬁ(j)




MICA GIANT MOHAVE COUNTY

KAP WR 7/26/85: The Mica Giant Deposit (file), Mohave County is located

on Public Lands and held by a single lode claim, the Mica Giant (AMC
#206234) is located in the SEZ, Sec 10, T19N R15W on 9/01/83 by Jerry

Merlo, 908 Via Mirada, Palos Verdes Estat s, California 90274. Mr. Merlo
was contacted by letter in late July of 1985 for information for the

files and for an appointment to meet with him in Southern California to
discuss his plans for development at the property. As of September 12, 1985
there has been no response.

y



2046 FEast Helen,
Tueson, Arizong.,
Nove 28 th 1941,

Vre Sam Coupel,
AeS ._\E.O. Pres.
Title Trust Blde,
Phoenix, Arizonae

Dear Sam:.-

Supplimenting our conversation of Wednesdaey night,
I am sending you herewith, a copy of the report on my mica
property, which ls loecated in Mohawve County, end whieh is
made by Philip Se. Hoyt, the most conservetive none-metaliec
engineer that I know ofe The report speaks for itself, and I
trust that you will have the opportunity to give the data
conbained in the same to many mining peoplee

Thanking you for your co-operation, and with regards,
T am,

Yours very truly,

f,

N ¥
+ Mac Smith,

2046 Bast Helen,
Tveson, Arizoans.e



Bureau of Mines Report of Investigations/1980

Sec poge p

Pneumatic Concentration of Mica

By C. E. Jordan, G. V. Sullivan, and B. E. Davis
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REPOrt 01 1Nvesutiganions o4o/4

Pneumatic Concentration of Mica

By C. E. Jordan, G. V. Sullivan, and B. E. Davis

UNITED STATES DEPARTMENT OF THE INTERIOR
Cecil D. Andrus, Secretary

BUREAU OF MINES



This publication has been cataloged as follows:

Jordan, C E
Pneumatic concentration of mica.
(Report of investigations » U.,S.Bureau of Mines ; 8457)

Bibliography: p. 24.
Supt, of Docs. no.: I 28.23:8457.

1. Ore~dressing. 2. Mica. 3. Air classifiers. I. Sullivan, G. V., joint

author, II. Davis, Broderick E., joint author. III. Title. IV. Series:
United States. Bureau of Mines. Report of investigations ; 8457.

TN23.U43 [TN933] 622s [622'.36'74] 79-607934
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PNEUMATIC CONCENTRATION OF MICA
by

C. E. Jordan, ' G. V. Sullivan,? and B. E. Davis®

ABSTRACT

The Bureau of Mines is conducting research into the pneumatic recovery
of coarse mica and has used this method to produce mica concentrates that
contain more than 90 percent mica: This research is being carried out pur-
suant to the Bureau's objective to develop technology that will help maintain
an adequate supply of minerals and metals to meet national economic and
strategic needs.

Researchers used a Bureau-designed system of crushers, screens, and zig-
zag air classifiers to concentrate coarse liberated mica particles from mica-
bearing materials. This pneumatic system was used to concentrate four mica
ores from Arizona, North Carolina, and South Dakota and three waste tailings
from Alabama, Georgia, and South Dakota. Using these samples, it was demon-
strated that plus 65-mesh size mica can be effectively recovered by the
pneumatic method. Not only were the concentrates high in mica content; it
was also demonstrated that this method can be used to recover up to 78 percent
of the mica that was originally contained in the samples.

Because it is a dry concentration method, the pneumatic beneficiation
technique may be advantageous in areas where water resources are limited.

INTRODUCTION

As part of the Bureau of Mines program for advancing minerals technology,
the Bureau studied pneumatic processing techniques as a method for concen-
trating coarse mica from mica ores and mica waste tailings. The pneumatic
processing method was investigated as an alternative to methods currently
used for the recovery of both sheet mica and coarse flake mica.

1Metallurgist.
2Supervisory metallurgist.
SMinerals engineer.
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Although there are two major commercial mica minerals, muscovite and
phlogopite, the research described in this report was conducted exclusively
with muscovite. Therefore, unless otherwise stated, mica is used throughout
this report to mean muscovite.

The two primary forms of commercial mica are (1) sheet mica and (2) scrap
and flake mica. Sheet mica is relatively flat and free of structural defects
and is used in the electronics and electrical industries. The American Society
for Testing and Materials (ASTM) has designated 12 quality groups for sheet
mica. These designations are based on the quantity of visible inclusions and
structural imperfections; they range from black- and red-stained to perfectly
clear. ASTM has also designated 12 grades based on the size of the maximum
usable rectangle that can be cut from each piece of sheet mica in the product.
Sizes range from grade 6, with one usable square inch, to grade OOEE special,
with 100 usable square inches (g).“

Scrap and flake mica generally includes any mica of a quality or size
that is not suitable for use as sheet mica (2). Most scrap and flake mica
is recovered from schists and pegmatites; occasionally, it is also recovered
as a secondary product from the beneficiation of feldspar and kaolin. Scrap
and flake mica is generally processed into ground mica for various end uses.
For example, coarse, dry-ground 5-mesh size mica is used in oil well drilling
mud to overcome mud losses when wells are drilled through porous geological
formations. Decorative finishes on concrete, stone, and brick are made with
16-mesh size mica. In the manufacture of roll roofing and shingles, 20- and
30-mesh size mica is used to prevent sticking and for weatherproofing. Wall-
board joint cements contain 100- and 200-mesh size mica to eliminate cracking
and reduce shrinking. Very fine mica is used in paints to improve exterior
durability (6).

The domestic supply of scrap and flake mica is reported to be adequate,
although there is a short supply of high-quality scrap and flake mica for mica
paper production. For its supply of sheet mica, the United States is almost
totally dependent on imports (5). The high cost of skilled labor needed to
mine and beneficiate sheet mica is prohibitive for many U.S. mica deposits.

Current Beneficiation Methods

Sheet mica is selectively mined and beneficiated by hand. Scrap and
flake mica can be recovered by several general methods. The simplest method
is to separate the mica from its host rock by differential crushing and
screening in washer plants. Crushing has little effect on mica because of
its platy, flexible characteristics. This method can effectively recover
plus 0.75-inch size mica . Another method utilizes screens, classifiers, and
Humphreys spirals to concentrate the mica from the ground ore. This method
permits recovery of a finer size mica than is produced by crushing and screen-
ing (6). Flotation methods can be used to recover minus 20-mesh size mica.
Mica recovery by flotation methods ranges from 70 percent to 92 percent (4).

“Underlined numbers in parentheses refer to items in the list of references at
the end of this report.



Pneumatic Concentration Methods

An alternative technique designed by the Bureau uses crushers, screens,
and zigzag air classifiers to concentrate mica. In either sheet or flake
form, mica has two dimensions many times larger than the third dimension.
After screening the ore into close size fractions, the mica sheets or flakes
are significantly lighter than the gangue particles of the same size fraction.
Air classification separates the flat, light mica particles from the heavier
gangue particles. Although air classifiers are fairly common in the minerals
processing industry, the zigzag air classifier is new to this industry. Zig-
zag air classifiers have been successfully used in the seed- and grain-
cleaning industry, and commercial equipment is now being marketed (3).

The pneumatic concentration method has several advantages over present
commercial methods for mica concentration. These advantages are listed below:

Feled

1. Crushing and grinding is
limited to the amount necessary to
liberate the mica from the host rock.

Crusher
2. Process tailings are dry,
i coarse particles that can be easily
handled.
Crusher

3. The method can be used in
areas with limited water resources.

4, Use of this method does not
Crusher result in the water pollution problems
associated with the flotation method.

5. Finally, liberated sheet mica
particles can be recovered without
being subjected to extensive crushing.

KEY
;Eija DESCRIPTION OF EQUIPMENT AND METHOD
~Screen

A generalized flow diagram of the
65- Screen mesh Byreau's pneumatic concentration method
22 ) for mica recovery is shown in figure 1.
-Zigzag

For this study, three types of ore
crushers were employed to liberate
mica: a standard jaw crusher, a roll
crusher, and a hammer mill. The
hammer mill unit was modified by
reducing the number of free-swinging
hammers from 80 to 10; the 10 remain-
Tailings con&ig%me ing hammers We]fe.spaced about 3 inches
. ) apart. In addition, the crushing
FIGURE ]: - Genera|'|zed flow dm‘gram of the screen or grate was removed so that
Bureau’s pneumatic concentration method, particles received a minimum number
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The impact-crushing action of the hammer mill broke and delaminated the mica
particles. (Use of the hammer mill without modification resulted in over-
crushing of both mica and gangue.) The hammer mill was also used to crush
the zigzag tailings from the plus 4-mesh size fractions. Pieces to large to
be fed to the hammer mill were broken with a sledge hammer. Only one two-

Air Air
Cyclone | Cyclone

! Cleaner
Mica zigzag
concentrate

Feed

Rougher 7

zigzagq

)

Tailings
FIGURE 2. - Diagram of two-stage zigzag
air classifier.

stage zigzag unit was available for
this study so that each size fraction
was, of necessity, individually proc-
essed. The minus 65-mesh fraction
could not be effectively treated by
this method and was therefore regarded
as tailings.

The Bureau's pneumatic concentra-
tion method for mica recovery is
designed to process closely sized
particles of mica ore. Two screening
units and a two-stage zigzag air
classifier are used to individually
process each size fraction. The over-
size particles of the first screen
pass through the zigzag air classifier
to separate the liberated mica from
the host rock. A diagram of the two-
stage zigzag air classifier is shown
in figure 2. Figure 3 shows the
classifier separating mica from gangue
minerals, and figure 4 shows a closer
view of the separating action.

The ore enters the rougher zigzag
section through a rotating air lock.
The zigzag sections have a rectangular
cross section 1.75 inches wide by
3.75 inches deep. The channel changes
direction every 2.5 vertical inches,
and the channel sides have a 60° slope
from horizontal. Airflow through the
classifier can be varied according to
the size of the particles being sepa-
rated. The gangue material falls
through the airstream of the rougher
zigzag section and is then discarded
as tailings. The mica flakes are
carried by the airstream to the cyclone
shown on the right side of figure 2,
where they are collected. This
rougher mica concentrate is fed to
the cleaner zigzag section through
another rotating air lock. The mica
particlee are acain carried bv t+he









airstream but they are now collected in the cyclone on the left side of fig-
ure 2. The cleaner concentrate leaves the left-side cyclone through a third
rotating air lock and is rescreened to remove undersize material missed by the
first screening. The airflow through the cleaner zigzag section is set
slightly lower than the airflow through the rougher zigzag section. This
allows most of the gangue particles that are unintentionally carried in the
rougher section's airstream to fall through the cleaner section and rejoin the
feed to the rougher section. The final product of this pneumatic process is
generally a high-grade mica concentrate. Undersize screen products are com-
bined and fed into the screen for the next smaller size fraction and then into
the zigzag classifier.

In the Bureau's tests, the airflow required for pneumatic concentration
in the zigzag air classifier was largely left to the discretion of the oper-
ator. For each size fraction, the operator first used an airflow setting
that recovered most of the mica in the rougher section, regardless of the
amount of gangue carried by the rougher airstream. The airflow in the rougher
section was gradually reduced to minimize the gangue content of the rougher
concentrate without increasing the mica content of the final tailings. Then,
the cleaner section airflow was adjusted until a fairly clean mica concentrate
was produced. After a few minutes of operation, the flow rate of the tailings
from the cleaner section stabilized. If the quantity of the cleaner tailings
did not stabilize, then the airflow to the rougher zigzag section was gradu-
ally decreased to lessen the recirculating load. When it was determined that
airflow was properly adjusted, both the concentrate and the tailings product
were collected, and airflows of both the rougher and cleaner sections were
measured and recorded.

METHODS OF ANALYSIS

The minerals industry has not established a standard method of analysis
to determine the mica content of a sample. For this study, three methods
were used individually and in combination to separate the various products
so that their mica contents could be determined. These methods were (1) hand
sorting, especially of coarse materials; (2) the inclined-plane, or cardboard,
method; and (3) separation in heavy liquids (1). Analyses were made by physi-
cally separating and weighing the products. Analytical products were examined
with a binocular microscope to detect any misplaced particles. Analyses of
the plus 10-mesh products were essentially 100 percent accurate. The preci-
sion of the analyses decreased as particle size decreased. A statistical
analysis of the measured mica contents of the concentrates indicated a
95-percent confidence interval of plus or minus 5 percent. The same con-
fidence interval of the measured mica content of the tailings was plus or
minus 2 percent. It should be understood that all analyses reported in this
study were within these boundaries of error.

EXPERIMENTAL RESULTS

The Bureau tested its pneumatic concentration method with four mica ores
from Arizona, North Carolina, and South Dakota and three waste tailings from
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Arizona Mica Deposit

Description

Two samples of the same mica ore, containing about 22 percent mica, were
obtained from an Arizona mica-bearing pegmatite. Several mica sheets with
surface areas up to approximately 1.5 square inches were found in the samples,
but most of the mica grains had surface areas smaller than 1 square inch. The
first sample (ore sample A) was run-of-mine rock that was up to 12 inches in
diameter. About 60 percent by weight of this first sample was plus 8-inch
size. The second sample (ore sample B) was a rod mill feed already crushed
to minus l-inch size. Table 1 shows the size analysis of this second sample.5
The mica in this second sample was almost completely liberated in the minus
4-mesh material. Although some of the mica was liberated in the plus 4-mesh
material, a significant amount of mica was still locked in particles of the
host rock, which was mostly quartz and plagioclase with minor amounts of
microcline.

TABLE 1. - Size analysis of Arizona mica ore B

Size, mesh Wt-pct | Analysis, pct | Distribution, pct
Plus dsvisssonves 35.6 23 36
Minus 4 plus 10.. 39.1 23 39
Minus 10 plus 20. 5.1 31 7
Minus 20 plus 35. 10.6 26 12
Minus 35 plus 65. 4,2 18 3
Minus 65.ccccccos 5.4 11 3
ComposSiteesssso 100.0 23 100
Procedure

Ore Sample A

The run-of-mine rock sample was crushed with a hammer mill to about l-inch
size. Rocks too large for the hammer mill (plus 6-inch) were broken with a
sledge hammer. The minus l-inch material was fed to the pneumatic concentra-
tion system shown in figure 1. The plus l-inch circuit was not used. A
hammer mill was also used as the crusher in the minus l-inch plus 4-mesh cir-
cuit. The minus 4- plus 10-mesh circuit did not need a crusher because the
mica was already liberated in the minus 4-mesh material.

Ore Sample B

The rod mill feed‘sample was fed as-received into the pneumatic concen-
tration system shown in figure 1. The plus l-inch circuit was not used. A

5Size-analysis tables are not provided for the Arizona mica ore sample A, or
for the South Dakota ore and tailings samples described later in this
report. Because these samples contained significant amounts of large
rocks, and because most of these samples were crushed in the mica recovery
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Jaw crusher was used with the minus l-inch plus 4-mesh circuit. A roll
crusher was used with the minus 4- plus 10-mesh circuit. Although the libera-
tion size was about 4 mesh, this sample was crushed through 10 mesh to deter-
mine if mica recovery could be improved by crushing it to a size slightly
smaller than the liberation size. A two-stage zigzag classifier was not
available for this sample, but the two stages were simulated with a single-
stage zigzag classifier to produce a cleaner concentrate, the rougher mica
concentrate was treated a second time at a lower airflow than was used the
first time. The tailings from the second zigzag operation were mostly gangue
particles that were unintentionally carried into the rougher concentrate. The
reduced airflow of the second pass through the zigzag classifier allowed these
gangue particles to be removed, and also permitted a significant amount of
mica to be dropped into the second zigzag tailings. This tailings product

is called a middlings product and, in a continuous operation, the middlings
product would be recirculated to the rougher zigzag feed.

Pneumatic Concentration Results

A material balance for the concentrates, middlings products, and tailings
produced from both samples of the Arizona mica ore is shown in table 2.
Table 3 shows the rate of airflow that was used in the zigzag section for
each size fraction to obtain the results shown in table 2. For the rod mill
feed (sample B), the "two-product" formula® gives an approximation--but only
a rough approximation--of a continuous operation. In a continuous operation,
the middlings product would be recirculated to the rougher feed. Eventually,
this material would go either to the concentrate or to the tailings.

The actual mica recovered in the sample B concentrate was only 56 percent
of the total mica in the ore; the middlings product contained 25 percent of
the total mica. Sample B yielded a higher grade concentrate and lower grade
tailings than did sample A, the run-of-mine rock, but a realistic comparison
of results for these two samples was difficult. Nonetheless, the results
showed that both ore samples produced high-grade concentrates and that from
both samples a substantial portion of the mica was recovered. Only 2 percent
to 5 percent of the total mica occurred in the untreated minus 65-mesh
material. The mica lost in the plus 65-mesh tailings was mostly '"book" mica
with flakes that were too thick to be carried by the airstream. Like the
gangue particles, these mica books were nearly equal in all three dimensions.

6The "two-product" formula is a method for approximating the distribution of
two final products as they would be made up without a middlings product.
The formula takes into account that in a continuous operation, material
from the middlings product would ultimately go to the concentrate or the
tailings product. The formula is given below, with WP used to represent
weight-percent of concentrate:

100 percent + (percent mica of feed - percent mica of tailings)
(percent mica of concentrate - percent mica of tailings)

WP =



TABLE 2.

= Pneumatlc concentratlon results Irom TwOo Samp.les

of an Arizona mica ore

Product, mesh Wt-pct Analysis, pct Distribution, pct
Sample A | Sample B | Sample A | Sample B | Sample A | Sample B
Concentrate:
Plus Gececennsee 3.8 3.6 100 100 18 16
Minus 4 plus 10. 5.3 6.3 97 99 24 28
Minus 10 plus 20 5.2 27 82 90 20 i
Minus 20 plus 35 1.1 w2 94 91 5 1
Minus 35 plus 65 1.0 ol 78 90 4 <1
Middlings:
Minus 10 plus 20 NAp 4.3 NAp 38 NAp 7
Minus 20 plus 35 NAp 6.4 NAp 52 NAp 15
Minus 35 plus 65 NAp 2.4 NAp 25 NAp 3
Tailings:
Minus 4 plus 10. 40.4 NAp 6.2 NAp 12 NAp
Minus 10 plus 20 20.1 36.4 3.5 7 3 11
Minus 20 plus 35 6.5 17.2 14.0 3 4 2
Minus 35 plus 65 12.3 10.1 13.0 2 8 1
Minus 65..c00c.. 4.3 10.3 11.0 11 2 5
Composite..... 100.0 100.0 22.0 22.0 100 100
Composite mica
concentrate...... 16.4 118.2 92 97 69 78
Composite tailings 83.6 81.8 7.9 6 31 22
Total..... o 100.0 100.0 22 22 100 100

NAp Not applicable.
lyeight-percent calculated from the "two-product'" formula given in text

footnote 6.

TABLE 3. - Airflow through zigzag section for concentration
of Arizona mica ore, cfm

Ore size, mesh Rougher Cleaner
Sample A [ Sample B | Sample A | Sample B
Plus 4...... ot w e 160 120 120 NAp
Minus 4 plus 10... 130 115 110 NAp
Minus 10 plus 20.. 120 110 100 92
Minus 20 plus 35.. 90 105 70 46
Minus 35 plus 65.. 70 80 30 33

NAp Not applicable.

To test the significance of the type of ore crusher used co liberate
the mica, a small sample of the run-of-mine rock was treated with a jaw
This modifica-
tion produced a concentrate containing 82 percent mica, and 50 percent of

crusher taking the place of the hammer mill in the circuit.

the mica was recovered.

The circuit with the hammer mill produced a concen-

trate containing 92 percent mica, and 69 percent of the mica was recovered.

Figure 5 shows typical mica concentrates and tailings from the jaw
NEf +hocas +w1n rriichoare

PESSSNIY, - TSI - PRSP UUICOTNEY. S _ ISR i S, (ssamrepeyenepuuenons L, [ (JEEEL. pEpum—



FIGURE 5, - Comparison of hammer mill products and jaw crusher productss A4, The concentrate from
the hammer mill circuit includes only a few pieces of gangue materials. B, The tailings from this
same circuit include only a few pieces of Mica, C, The concentrate from the jaw crusher circuit has
many pieces of gangue minerals; they are mostly flat particless D, The tailings from the jaw
crusher circuit contain many pieces of book mica,

the jaw crusher tended to produce a greater number of thick mica particles.~
Also, the concentrate produced from the jaw crusher circuit appeared to con-
tain a greater number of flat gangue particles; this was due to the crushing
action of the jaw crusher. These flat particles of gangue cannot be separated
from the mica by the zigzag air classifier. In the jaw crusher tailings,
there were many pieces of book mica that were not delaminated by the crusher
action. Unless this mica is delaminated, it cannot be recovered with the
zigzag classifier.

North Carolina Deposit A

Description

A sample of mica ore containing about 7 percent mica was obtained from a
mica and feldspar deposit in North Carolina. The sample had already been



crushed at the mine and was nearly all minus 20 mesh. The size analysis of the ore
sample is shown in table 4. The mica was completely liberated from the host rock
and was fairly evenly distributed throughout the different size fractions. The
gangue material was primarily quartz, plagioclase, and microcline.

TABLE 4. - Size analysis of North Carolina mica ore A

Ore size, mesh | Wt-pct | Analysis, pct | Distribution, pct
Plus 20.cceeccce 1.6 8 2
Minus 20 plus 35 23.6 8 26
Minus 35 plus 65 53.7 7 52
Minus 65¢cc00eee 21.1 7 20
Compositeessss 100.0 7 100
Procedure

Since the sample was all minus 10-mesh size, only the minus 10-mesh circuit of
the pneumatic concentration system was needed for this sample. No crushing units
were used. Each size fraction was individually separated with the two-stage zigzag
classifier.

Pneumatic Concentration Results

A summary of the pneumatic concentration results for this ore sample is shown
in table 5. Table 6 shows the airflows used in the zigzag section to produce these
results. Only 26 percent of the mica from the sample was recovered in the mica con-
centrate, and the concentrate grade was only 80 percent mica. Examination of the
performance of each size fraction revealed that only 12 percent of the mica in the
minus 35- plus 65-mesh size fraction was recovered by the zigzag classifier. About
21 percent of the mica in the sample was too small to be recovered by this method.

TABLE 5. - Pneumatic concentration results from North Carolina mica ore A

Product, mesh Wt-pct | Analysis, pct | Distribution, pct

Concentrate:
Plus 206 vssmssms ob SilSis JAliarIaTie 1 31 SRSIRLS 8 8 WUSI SRR 0 18 9 0.1 85 1
Minus 20 plus 35..ceescsssssssssssscsans 1.8 76 19
Minus 35 plus 65..ccccccccssssssssssssss .5 91 6

Tailings:

PLus 200 o v v e oo oo oo s o sieion e o essiese 1.5 3.2 1
Minus 20 plus 35.ceeersevecsscscssccccss 21.8 2,6 8
Minus 35 plus 65.cccesscccccccssnnscncos 53.2 5.9 44
Minus 65ccccccccccccncas v 8 &1 31 avaia e s o w9 es e 21.1 7.2 21
CompoSiteeescscocscsscssssoscsensosens 100.0 71+2 100
Composite mica concentrate..essssesscoccss 2.4 80 26
Composite tailingS....... 50 000 o W 9 8 0 97.6 5.4 74
TOEAL 5 6161 676 10 16 10,59, 0: 0 03816 310,10 0 70 w8 10 3 w1 0w 100.0 7.2 100

TABLE 6. - Airflow through zigzag section for concentration
of North Carolina mica ore A, cfm

Ore size, mesh Rougher | Cleaner
Plus 20, s eesvems ¢ B 5 & Feteds B % BaTeYels 5 mR) sreh e 110 110
Minus 20 plus 35.cceccecs & 0o B o8 6 e 80 60
Miniie 2 nluue 65 . 0 . . . 60 30




North Carolina Deposit B

Description

A sample of mica ore was obtained from another mica and feldspar deposit
in North Carolina. The sample was received wet and was air dried prior to any
pneumatic processing. It contained 14 percent mica and was essentially minus
l-inch size. A size analysis is shown in table 7. Complete liberation of the
mica was observed in particles smaller than 4 mesh. Very few plus l-inch mica
particles were present in this ore. The mica was fairly evenly distributed
among the different size fractions. The gangue material was primarily quartz,
plagioclase, and kaolinite.

TABLE 7. - Size analysis of North Carolina mica ore B

Ore size, mesh | Wt-pct | Analysis, pct | Distribution, pct

Plus lesssweinssa 1.2 33 3

Minus 1 plus 4.. 14.4 10 10

Minus 4 plus 10. 17.8 12 15

Minus 10 plus 20 18.3 15 20

Minus 20 plus 35 16.2 20 24

Minus 35 plus 65 13.1 15 14

Minus 65,0000 19.0 10 14
Composite..o.. 100.0 14 100

Procedure

The minus l-inch size circuit of the pneumatic concentration system was
used for this sample. A jaw crusher was used in the plus 4-mesh circuit. No
crushing units were used in the minus 4-mesh circuits.

Pneumatic Concentration Results

This ore sample did not respond well to pneumatic concentration tech-
niques. A summary of the test results is shown in table 8. Table 9 shows
the airflows used in the zigzag section to obtain these results. An
86-percent-mica concentrate was obtained, and only 53 percent of the mica
originally contained in the sample was recovered. About 14 percent of the
mica was lost to the minus 65-mesh material. The remaining mica was distrib-
uted fairly evenly throughout the tailings of the plus 65-mesh size fractionms.
Much of this mica was in book form.

The North Carolina ore sample B was tested before a hammer mill became
available for the study. The results were similar to those obtained when the
jaw crusher was used with the run-of-mine ore sample from Arizona. In that
case, an 82-percent-mica concentrate was produced with only a 50-percent
recovery of mica. However, when a hammer mill was used on that sample, the
grade and recovery were improved. Therefore, because the feed and crusher
products of the North Carolina ore sample B and the Arizona sample were
similar, it would be expected that hammer milling the North Carolina sample B
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TABLE 8., - Pneumatic concentration results from North Carolina mica ore B

Product, mesh Wt-pct | Analysis, pct | Distribution, pct
Concentrate:
Plus 4o evvevsnsnsononasosonnis o 0.3 100 2
Minus 4 plus 10.eceocecosssssossas 1.2 99 9
Minus 10 plus 20..cesssscccoscossss 1.8 9% 12
Minus 20 plus 35.cceeccscscsssssos 2.8 88 18
Minus 35 plus 65.ccccccscsccccncss 2.5 71 12
Tailings:
Minus 4 plus 10..... § RS SR 22.8 5.9 10
Minus 10 plus 20..scesssccccccasss 19.6 7.0 10
Minus 20 plus 35.cececssssscssss s 14 .3 7.2 7
Minus 35 plus 65.cc0cces o000 6 v . 15.7 5.6 6
MInus 65..ceovanssosvssaveosnssssns 19.0 10.4 14
COMPOSIiteesesossssssssssscsnssss 100.0 14.0 100
Composite mica concentrat@....eeesss 8.6 86 53
Composite tailingS.ceeeeeecocsscssss 91.4 7.2 47
Totalisessvvessssssssssassnnes | 1000 14.0 100

TABLE 9. - Airflow through zigzag section for concentration
of North Carolina mica ore B, cfm

Ore size, mesh Rougher Cleaner
PLUS Gorare isainiossmoioiosonnnsnsss v %ies s s lere s 120 120
Minus 4 plus 10..ceceecesssconsscsscnnns 120 90
Minus 10 plus 20.cceceococccosocosssce artel eris 110 70
Minus 20 plus 35.ccescossscossscssssnsss 100 60
Minus 35 plus 65.cceccccscccs Vb e e 60 30

South Dakota Ore Deposit

Description

A sample of mica ore containing about 30 percent mica was obtained from
a pegmatite mica deposit in South Dakota. Many of the sample pieces were as
large as 12 inches in diameter, but most were between 6 and 8 inches in diam-
eter. The sample contained large sheets of mica with surface areas as large
as 6 to 8 square inches. The liberation size of the ore was near 4 mesh.
However, a large portion of the mica was also liberated among the 2-inch
diameter particles. About 1 percent biotite was also present in this ore;
biotite flakes as large as 2 square inches in surface area were observed.
The gangue material was mostly quartz and plagioclase and also included a
minor amount of microcline and a trace of kaolinite.

Procedure

Due to the 1.75-inch channel width of the Bureau's two-stage zigzag
classifier, only the minus 1.5-inch material was treated in the plus l-inch
circuit by the method outlined in figure 1. A hammer mill was used as the

°
- ¥ I, T I 17 T TR R LI



for the hammer mill (plus 6-inch) were broken with a sledge hammer. No crusher was
used in the plus 10-mesh circuit.

The plus 1l.5-inch material was hand sorted rather than separated in the zigzag
classifier, but only liberated mica flakes less than 0.25 inch thick were handpicked
from the plus l.5-inch rocks. (Since the plus 1.5-inch mica constituted only 5 per-
cent of the mica concentrate, the overall effect of this hand sorting was minor.)
The remaining plus 1l.5-inch material was returned to the plus l-inch circuit and
crushed in the hammer mill. This procedure was repeated until all of the ore was
minus 1.5-inch size. The minus 1.5-inch size material was treated by the method
outlined in figure 1.

Pneumatic Concentration Results

A summary of the results of the pneumatic concentration of this ore sample is
shown in table 10. Airflows used in the zigzag section for the South Dakota ore are
shown in table 11. Concentration of this ore produced a 93-percent-mica concen-
trate, and 78 percent of the mica in the ore was recovered. Biotite flakes were
included as mica in the analysis of these products. Figure 6 shows a typical mica
concentrate from the South Dakota ore. As with the previous samples, most of the
mica lost in the tailings was too thick to be concentrated by the airstream. Only
1 percent of the mica was lost in the minus 65-mesh material.

TABLE 10. - Pneumatic concentration results from a South Dakota mica ore

Product, mesh Wt-pct [ Analysis, pct | Distribution, pct

Concentrate:
Plus lseess 0 90 00 6 6 056 5w s " 2.4 100 8
Minus 1 plus 4..... S8 i86 80 e e e e e e e e e e 10.1 100 34
Minus 4 plus 10.cecescsss S o 6.0 95 19
Minus 10 plus 20.cccccsssssoscscnccsccss 5.7 75 14
Minus 20 plus 35.cccccocccs & e e 1.0 86 3
Minus 35 plus 65.ccccccssssccscsccccscss .3 86 1

Tailings:
Minus 4 plus 10..eeseoscssscscsscsoccocsss 37.1 8.3 10
Minus 10 plus 20.ceccoccscconss 318 e A 18.4 8.1 5
Minus 20 plus 35.cccccsossssssssccssscns 6.0 52 1
Minus 35 plus 65.cccccsn 61 o e 10.6 11 4
Minus 65.cccc00 & 6 % MRS I8 08I0 0 00 8 08618 0w 8 e e 8 2.4 ~20 1
CompoSiteeccosocosccsosscnsns Suand e B & havele 100.0 30 100
| ————— e

Composite mica concentrate....ceee. T L 25,5 93 78
Composite tailingS..eecescocscssosssoscnns 74.5 9 22
Total s .o o566 sssessos L T L o e 100.0 30 100

TABLE 11. - Airflow through zigzag section for concentration
of a South Dakota mica ore, cfm

Ore size, mesh Rougher | Cleaner
Plus lesesvssnses o N 8 aYee e e 160 160
Minus 1 plus 4.ceveccccoscons areieis i i wi aga e 160 - 120
Minus 4 Plus 10.cceoooocosscsssscsccsons 140 110
Minus 10 plus 20..ceessccosscoccscssscss 120 110
Minus 20 plus 35..ccceeeccccccnsossannns 80 50
Minus 35 DIUS 65 s e s eivivies oo vssesssensss 60 30
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FIGURE 6. - Coarse mica particles recovered by the pneumatic concentration method.

Alabama and Georgia Waste Mica Tailings

Description

Alabama Tailings

A waste sample of mine tailings was obtained from an abandoned mica mine
in Alabama. Although the sample contained 7.0 percent mica and was nearly all
minus 10-mesh size, the plus 10-mesh size material had a substantially larger
percentage of mica than was found in the other size ranges. A size analysis
of this sample is given in table 12. Complete liberation of the mica parti-
cles was observed throughout the sample. The gangue material was mostly
quartz and kaolinite and also included minor amounts of microcline and traces
of plagioclase and gibbsite.



TABLE 12. - Size analysis of Alabama mica tailings

Tailings size, mesh Wt-pct | Analysis, pct | Distribution, pct
Plus 0. e ssvessmesnesss s 2.9 27 12
Minus 10 plus 20..c0ceeen.. 15.8 11 24
Minus 20 plus 35.cccccccs. 46.7 4 28
Minus 35 plus 65.cceuceccs 22.1 9 29
Minus 65:cssasensnn mansanse 12.5 4 7
CompPOSite.eeoeoocosoooonons 100.0 7 100

Georgia Tailings

tion.

percent mica.

rock

A sample of white quartz sand was obtained from a Georgia mining opera-
The material was nearly all minus 10-mesh size and it contained 7.5

particles.

The mica particles were completely liberated from the host
The size analysis of this sample is shown in table 13.
mica was fairly evenly distributed throughout the plus 65-mesh material.

The
The

gangue material was practically all quartz, but also included minor amounts
of microcline and kaolinite.

TABLE 13. - Size analysis of Georgia mica tailings

Tailings size, mesh Wt=pct | Analysis, pct | Distribution, pct
Plis 10.caseassnnnasssnssa 0.6 11 1
Minus 10 plus 20.cceesccce 15.8 11 23
Minus 20 plus 35.cccccccss 38.1 7 35
Minus 35 plus 65.ccevccccs 21.5 9 25
MINUS 65csanwoniomonsnsesss 24.0 5 16
ComposSite.ceoeosooncossns 100.0 8 100
Procedure

Only the minus 4-mesh circuit of the pneumatic concentration system was
used for the Alabama sample, and only the minus 10-mesh portion was used for
the Georgia tailings. No crushers were used on either sample. Since both
samples were tested before the two-stage zigzag classifier was available, a
single-stage zigzag classifier was used. 1In both tests, the rougher mica
concentrates were reclassified at reduced airflows to produce cleaner concen-
trates. The tailings from the second zigzag separations were middlings prod-
ucts. As with the ore samples, these products would have been recirculated to
the rougher zigzag feed if the operation had been a continuous one.

Alabama Tailings Pneumatic Concentration Results

The results of pneumatic concentration of the Alabama tailings are shown
in table 14. The airflow used in the zigzag section for each size fraction
of these tailings is shown in table 15. A 97-percent-mica concentrate was
produced, and mica recovery was about 30 percent. The middlings product con-
tained 38 percent of the mica in the sample. Using the "two-product" formula,

it was determined that the approximate mica recovery for a continuous system
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be concentrated by the airstream. Only 7 percent of the mica was too small to
separate by this method.

TABLE 14. - Pneumatic concentration results from Alabama mica tailings
Product, mesh Wt-pct [ Analysis, pct | Distribution, pct
Concentrate:
Plus 10ssssssossvssvssssssn novunss 0.5 96 7
Minus 10 plus 20.cceccccccanse S e .8 97 11
Minus 20 plus 35.cccccccsccscnncns .6 98 8
Minus 35 plus 6Dseesvsnssmensmnsns 3 94 4
Middlings:
Plus J0:ssissnpsnnssmnasentnsnsonns .7 36 4
Minus 10 plus 20.ccessccsosssscssse 4.7 16 11
Minus 20 plus 35.ccccecccnssnccsnse 14.9 6 13
Minus 35 plus 65.cccceccccccnnnnns 4.6 16 10
Tailings:
PLUE L0 1000 w0000 000w 08w iy 050w 00w 850 1.7 3.3 1
Minus 10 plus 20:cccvssnsssvuanans 10.3 1.7 2
Minus 20 plus 35..ccccevcencosccncs 31.2 1.6 7
Minus 35 plus 65.cceeccccccscccnan 17.2 6.0 15
Minus 65.ccseccvcscosccncosocsssssns 12.5 4.0 7
Composite.cusssssmions oveswesssis 100.0 7.0 100
Composite mica concentrat@..eeecoocsos 14,2 97 58
Composite tailingS..ceeveeeessscssas 95.8 3.1 42
Totaleeoooeoossosonoss v uTy 15 55 15 508 100.0 7.0 100

lWeight-percent calculated from the "two-product" formula given in text
footnote 6.

TABLE 15. - Airflow through zigzag section for concentration
of Alabama mica tailings, cfm

Ore size, mesh Rougher | Cleaner
Plug 10 isssssssvssnssossnssisssssasssnvs 140 120
Minus 10 plus 20.cesccsoscccosssosssssssss 110 80
Minus 20 plus 35 cescssssncessssnsnsnnnssns 100 70
Minus 35 plus 65.cccosccccosscsssssssssas 60 40

Georgia Tailings Pneumatic Concentration Results

The pneumatic concentration method produced from the Georgia tailings
a mica concentrate that contained 93 percent mica. The results are shown
in table 16; airflows used in the zigzag section are shown in table 17. Only
31 percent of the mica originally contained in the sample was recovered in
this concentrate. The middlings product contained 40 percent of the mica in
the sample. Using the "two-product' formula, the approximate mica recovery
for this ore sample was 67 percent. About 17 percent of the mica in the
sample was in the untreated minus 65-mesh portion.



labLE 10. = Fneumatlc concentration results Ifrom Georgia mica tailings

Product, mesh Wt—pct | Analysis, pct | Distribution, pct
Concentrate:
Plas 20.csaniene snenssnasnsaavense s 0.7 97.5 9
Minus 20 plus 35.ccceccccccccnnnns 1.0 95.5 13
Minus 35 plus 65.cceevecccccncnnss .8 87 ' 9
Middlings:
Plus 20 eswssns sesesesnsessssosses 6.3 14 12
Minus 20 plus 35.cccceeevccccccans 10.8 13 19
Minus 35 plus 65.cccvevcccccccncen 2.0 33 9
Tailings:
Plus 20csesssws soasmanissmesasasiss 9.4 2.0 3
Minus 20 plus 35..cccecvcccccaccns 26.3 .8 3
Minus 35 plus 65.cccccveccccccccacs 18.7 2.5 6
MiInus 65.vsensssosessnssswsevssses 24.0 5.4 17
Composite..cceeveessrerroccssanas 100.0 7.5 100
Composite mica concentrate....eeoeoess 5.4 93 67
Composite tailingS.cscecescococcooss 94 .6 2.6 33
TOLAL o 00 nin siaiwisio s o oo s s ioiosis 100.0 7.5 100

lyeight-percent calculated from the "two-product" formula given in text
footnote 6.

TABLE 17. - Airflow through zigzag section for concentration
of Georgia mica tailings, cfm

Ore size, mesh Rougher Cleaner
Plus 206 s semssmsion oos s sms o5 s 6886 oot 130 90
Minus 20 plus 35.cceecccccsssscnccnannnss 100 60
MIinus 35 plus 65u:e svuvemminmnesennmiosses s 60 40

South Dakota Tailings

Description

A waste sample of mine tailings was obtained from an abandoned mica mine
in South Dakota. The sample contained 18 percent mica and was mostly minus
4-mesh size. Several large pieces of mica-bearing rock were included in this
sample. These pieces, as large as 6 to 8 inches in diameter, amounted to
about 25 percent of the sample's weight. Although these pieces could not have
been previously treated in the mica beneficiation plant, they apparently were
discarded in the tailings disposal area. Several pieces of plus l-inch size
mica were observed, but there were not enough of these pieces to be signifi-
cant. Complete liberation of the mica particles was observed in the minus
4-mesh size fractions. Besides mica, this sample also contained about 3 per-
cent biotite. The gangue material was mostly quartz and plagioclase and also
included traces of kaolinite and gypsum.
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Only the minus l-inch circuit of the pneumatic concentration system shown
in figure 1 was used for this sample. Prior to zigzag separation, a hammer
mill was used to crush the large rocks to minus l-inch. Since the plus l-inch
size mica made up a very small portion of this sample, it was not treated
separately; it too was crushed in the hammer mill. The zigzag tailings were
also crushed by a hammer mill in the 4-mesh circuit.

Pneumatic Concentration Results

The results of pneumatic concentration of the South Dakota tailings are
shown in table 18. Airflows used in the zigzag section for these tailings are
shown in table 19. A 9l-percent-mica concentrate was produced, and 69 percent
of the mica contained in the sample was recovered. As with previous samples,
most of the mica lost in the tailings was too thick to be carried by the air-
stream. Only 7 percent of the mica from this sample was too small to be
recovered by the pneumatic method.

TABLE 18. - Pneumatic concentration results from South Dakota mica tailings
Product, mesh Wt-pct | Analysis, pct | Distribution, pct
Concentrate:
PLUS dessosonnossonnssess s emaEEses 4.6 100 25
Minus 4 plus 10..ccvveeveencnnnnse 4.0 94 21
Minus 10 plus 20...... ¥ T 6 6 3.5 78 15
Minus 20 plus 35..ccececcccccnssns 1.1 82 5
Minus 35 plus 65..ccceecvccaccncnne .6 90 3
Tailings:
Minus 4 plus 10..... S e ¥ W L 33.9 4.9 9
Minus 10 plus 20..ccceves TR Y 21.8 5.4 7
Minus 20 plus 35..ccccess wiins 5 0 v s 5wl 3.6 1
Minus 35 plus 65...... @ 5§ (erBLE 0 18.1 6.8 7
Minus 65.cccosscccccccosss T IE LT 7.2 18.0 7
Composite.eeescesss TITTIT 5 & Bradals 100.0 18.0 100
Composite mica concentrate.cesesss 13.8 91 69
Composite tailingS.eesssssccses “ % ne b 86.2 6.4 31
Total..... 0 B85, 10 58,48 B2 8L 8 sssesss | 100,0 18.0 100

TABLE 19. - Airflow through zigzag section for concentration
of South Dakota mica tailings, cfm

Ore size, mesh Rougher | Cleaner
PIUus Gaccsswnmvivnonsaen sssessmsssssssses 140 120
Minus 4 plus 10.cceevooscsosccsscscnnsns 134 108
Minus 10 plus 20.ceeesss o 5 0 neste cerenee) e 0 117 90
Minus 20 plus 35.cseseevssccscssscscsnsns 90 60
Minus 35 plus 65..cc.. 56686 e S AL 61 33




GENERAL DISCUSSION

Although the mica analyses of the seven concentrates produced by pneu-
matic concentration varied between 80 and 97 percent mica, the chemical anal-
yses of these concentrates compared favorably with commercial mica products
obtained by flotation and with Indian ruby sheet mica, as shown in table 20.
Several of the mica concentrates contained less Fe, 0, (ferric oxide) contami-
nation than the typical contamination found in Indian ruby sheet mica, and all
the concentrates contained less Fe203 than the commercial flotation mica
product.

TABLE 20. - Chemical analyses of pneumatically processed mica
and commercial mica

Mica sample Chemical analyses

S10, | A1,04 [K,0 | Fe,04 [Mg0 [LOI!
Arizona mica ore...eeeeeeceess | 45.6 | 30.5| 9.9 4.2 [0.69]5.9
North Carolina ore A.ceeeessees | 52.6 | 24,9 | 8.0 1.7 .67 | 3.0
North Carolina ore B.eeessowoo | 45.2 3.1 | 7.6 | 3.7 1.00] 7.1
South Dakota mica ore......... | 48.7 | 28.7 | 8.8| 2.6 A4 15,1
Alabama tailingS..ececescocess | 47.7 32.4 | 9.1 | 1.7 .38 5.9
Georgia tailingsS...ceseeeseess [ 62.0] 22,2 | 6.0 1.2 .33 14.1
South Dakota tailingsS...eee... | 54.1 | 25.3 | 6.6 | 2.7 A7 [ 4.1
Commercial flotation mica..... | 46.0| 34.0 | 9.0| 5.0 ND |5.5
Indian ruby sheet mica........ | 45.8] 35.5[10.3| 2.0 .56 |1 4.7

ND Not detected.
1101 Loss on ignition at 1,000° C.

Airflows through the zigzag classifier were set by the operator and
measured for each separation. The airflows ranged from about 160 cubic feet
per minute for the minus 1l-inch plus 4-mesh fractions to 30 cubic feet per
minute for the cleaner zigzag with the minus 35- plus 65-mesh fractions.
Figure 7 graphs the average rougher airflows versus the log of the smallest
particle size of each size fraction. The average difference in airflow
between each size fraction was about 25 cubic feet per minute. For the three
plus 20-mesh separations, the cleaner airflows were generally 75 percent to
85 percent of the rougher airflows. For the two minus 20-mesh separations,
the cleaner section airflows were 50 percent to 70 percent of the rougher
section airflows.

Feed rates to the zigzag classifier were also set by the operator and
ranged from about 20 pounds per hour for the 35- by 65-mesh size fraction to
150 pounds per hour for the l-inch by 4-mesh size fraction.

In reviewing the results from the seven different samples, several gen-
eral trends were noted. It was noted that the amount of minus 65-mesh
material in the system had a negative influence on mica recovery and product
grade. This influence can be seen in table 21, which shows that both mica
recovery and the percent of mica analyzed in the product tended to decline
as the amount of minus 65-mesh material increased. Several trends were noted



200 | | T T
KEY
O Rougher zigzag section
O Cleaner zigzag section
150
=
3
o
et
é‘IOO-—
o
ur}
w
x
<
50 -
0 | | | |
>|50 65 35 20 10 4

SMALLEST PARTICLE SIZE IN EACH SIZE FRACTION, mesh

FIGURE 7. - Plot of airflow through the zigzag section versus

the smallest particle size in each size fraction.

tions between 4 mesh and

65 mesh. Generally, the
concentrate grade for each
size fraction tended to
decrease as particle sizes
decreased. Although this
was not the case with every
sample, the trend was sta-
tistically present. The
metallurgical efficiency’
of the pneumatic concentra-
tion method tended to be
between 80 percent and 85
percent for each of the
three coarse size fractions
between 4 mesh and 35 mesh.
The minus 35- plus 65-mesh
size fraction had a signifi-
cantly lower metallurgical
efficiency of approximately
65 percent.

By limiting ore crush-
ing to the mica liberation
size, the amount of minus
65-mesh material produced by
the crushers can be mini-
mized. Also, limiting the
crushing of ore will mini-
mize energy costs.

TABLE 21. - Comparison of minus 65-mesh materials by product grade,

mica analysis, and mica recovery

Mica sample Minus 65-mesh | Mica analysis, | Mica recovery,

material, pct pet pct
ATIZOoNna. 0T« o6 6 oiaiscssmw e &eseas 4.3 92 69
North Carolina ore Aceececccons 21.1 80 27
North Carolina ore B.eeeovosooos 19.0 86 53
South Dakota OT€..eeoecescasons 2.4 93 78
Alabama tailingS...ececevicssse 12.5 97 l5g
Georgia tailingS...eeeeevcoccss 24,0 93 le7
South Dakota tailingsS....eeecee 7.2 91 69

lApproximated from the "two-product' formula shown below, in which R is used
to represent recovery percent of concentrate:

100 percent e
R =

concentrate

of feed

<percent mica of>. (percent mica -_ percent mica of)

tailings

percent mica
of feed

concentrate

percent mica of

percent mica of
tailings



In tnese tests, the nhammer mlill tended to delaminate the thick mica par-
ticles, thereby increasing the likelihood that these particles would be recov-
ered by the zigzag air classifier.

The pneumatic concentration method is a dry concentration technique that
may be advantageous in areas where water resources are limited or where the
cost of drying a mica concentrate precludes the use of a wet mica-concentrating
process.

CONCLUSIONS

The Bureau's pneumatic concentration method for recovering mica has been
demonstrated as an effective means for coarse mica recovery. Liberated mica
as large as 1l.5-inch size and as small as plus 65-mesh size was recovered by
this method. However, the Bureau's pneumatic concentration system did not
recover minus 65-mesh size mica. Therefore, the crushing circuit for this
type of system must be designed to minimize the amount of minus 65-mesh size
material if the best possible concentration results are to be achieved. When
crusher types were compared, it was found that use of a hammer mill increased
mica recovery by the zigzag classifier because the hammer mill needed to
delaminate the thick mica particles. The pneumatic concentration method
produced mica concentrates that contained 80 percent to 97 percent mica, and
up to 78 percent of the mica originally contained in the samples was recovered.
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WR KP 8-19-77 - Nick Carter, P. O. Box 425, Maricopa, Arizona, 85239 can be
contacted by telephone at Valley Auto Parts, Maricopa, 568-2341. He ex-
hibited a quartz jar of very clean - 3/16 muscovite concentrate he has pro-
duced from pegmatitic ore taken from the Mica Giant mine in the Hualapai
Mountains, Mohave County, He feels he has a market for the material at

$60 per ton, but wants to make ground minus 100 mesh mica. He reported

that Dave Rabb & Sam Rudy have observed or visited his little mill con-
sisting primarily of a jaw crusher, rod mill, screen and Humphrey classifier.
9-23-77 bh

WR KP 9-23-77 - Nick Carter, Maricopa, has staked two claims on the old Mica
Giant property in the Haulapai Mountains south of Kingman, Maynard District,
Mohave County. 9-30-77 bh :

Memo from Glen Walker, dated January 13, 1978 (attached). 2/15/78 sef

WR KP 8/4/78 - The U.S. Bureau of Mines Research Center on the University
Campus at Tuscaloosa, Alabama, has been carrying on milling studies with
his material from the Mica Giant Mine, they are trying to develop a low water
consuming process for mica recovery. 1/4/79 a.p.

~

whz
KP WR 6/7/79 - Discussed mica properties with Jgfﬂe’s‘Carter, Maricopa. He
reported that the U.S. Bureau of Mines has been able to produce a 95% mica
product from material he has sent from the Mica Giant Mine. 7/9/79 a. p.

: )
KAP WR 8/19/77: He(gé ibited very clean 3/16 muscovite concentrate he has
produced from pegmatitic ore taken from the Mica Giant mine in Hualipai Mts.
Mohave County. He feels he has a market at $60 per ton, but wants to make
ground minus 100 mesh mica.

KAP WR 9/23/77: Nich Carter has staked two cfadms on the old Mica Giant
property in the Haulipai Mountains south of Kingman, Maynard Dist., Mohave
Co. He later found out the previous owners had filed three old claims under
the BLM mining claim recordation act and may therefore have an older valid
title. He didn't feel it was worth a court fight over.

KAP WR 11/10/78: Discussed ore reserve estimating with Nick Carter, Maricopa
Co. He 1is continuing to pursue development of mica properties and provide test
Tots of material to the US Bureau of Mines at Tuscaloosa, Ala. :




May 27, 1957

MICA GIANT DEPOSIT ' MOHAVE COUNTY
WALLAPAT DIST.
This property idle.

MARK GEMMILL

Jan. 30, 1959

Visited Merlo Mica properties (including the Mica"Giant) in Maynard Mining
District some 30 miles southeast of Kingman. The trip was made with Edwin
‘White of Kingman in his pick-up. He is the non-resident caretaker of the
property. The mines are idle.

T. P, LANE

ABM Bull. 180, p. 400, 402

IC 8298, p. 20
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“HACERPTS FROM REFORT XiTB8 BY Y. 8. DEPARTMENT oF THE INTERICR, BURGLU OF KIHES."

WAK MINERALS REPORT.
URITED 9PATSS La:?ﬁ}fm%w Ol IIJ‘?E;&IQR, BURZAU OF WINES.
EICs GIANT MINE.
ﬁah&@ Counnty , Ariscas.

w50 S

SUNMARY .

The Bice Glant ¥ine is on the esst sloéa of the Huslipal Hountuins,
about thirty miles by rond snd treil from Eingmn, Arizong.

The eountry 12 underlain by granites ﬁhat sre intruded by pegmutite
dikes which in places, earry muscevite micas snd feldsper. ibout 4% of the
rock mined wmould produce serap, punch amd amzs}ll sheet mica. Of this 45 or
80 pounds, 72 pounds would be sersp mica, 7 pounds punch mica snd one pound
s}l sheet miea. This wuld have a Yotal welue of sbout {4.93. On an es-
timatod cost of {2.50 per $on for overhesd, mining, sorting, rifting and trens-
portetion, i;his w\‘m‘m- leave & net profit of [R.43 per ton of ore mined. In the
betber sres showing this ore. about 100,u00 tons of ors is indicuted, and on
this basis there would be = gross production éf‘ sround $600,000,00.

To resch this property with tmucks will requlre the building of about
2: wiles of road. This is estimated to cost 35,850.00.

48 this mine s indicated to show & gross production of sbout $500,000.00
wlth & net of about 850,000,000, the building of this roed is warrented end it
is recommended. | |

IWEROTUCT IOR.

The Mice Olsnt ¥ine wss brought to the sttention of the Buresu of ¥ines
by the owner. 1% wes examined by the Buremu §f Hines englineer on Januwary 17th
1943. 4n spplication for sn access rosd was file& with the United 3tates Gra-
ging Service on Marsgh 2" 1943 by Harolds Club Miaing Gémpam, 286 Yirgin{a- Street,
fenc, Hewvedse

(Page 1.)



LOCAVIOR ND ACCRSSABI LIYY.

3
5

The Hica Glant Clalms are in Seciion 10; P19 W, R.15 ¥, 25 miles by
treil from the fold Xing Mne, mhia& iz 27 piles sountheact of Eingmen, irizons.
secess from Ringmen is by the Blg Sandy graded road for 1L miles, thence west
for 12 miles owver fuir &n&/ﬁggfgt snd mountsin road to the Gold Einmg ¥ine.

From this point it «wlll be ascessary o build abaﬁt 2+ miles of roud, which
is estimated to cost $Z,500.00.

This propsrty is cened by ¥, Mse 3mith;.1927 B. Hawthorne “treet, Tucson,
'Arizona: It ia st present under lesse to Mr. Hoy Ve Waughtel, Kingmén, hrizons,
who hes in turn interested Barolds Club %iniég Company, of leno, vads.

Holdings consist of four lode mining clsims held by snoual assessment sork,
These cleims sre the ¥ies Giant, ¥ica Clant No.2, Yics Giant_ﬁa.$ snd ¥ics Glant
Noste
HISTORY.

These cleims hove been held by ¥r. T. Muc Smith for tew or more yousrs.
Only & small smount of work has been Gone in the way of open cuts. Some work
hes been done on the extension of the rosd frowm the Uold Hing Hine.

The mine hes no production to date. Under the present nsed for punch and
shest mics, a production of 200 tons per day is warrented snd conld be carried
on for seversl yesys on ore now indicated and probzble. This would produce
14,100 pounds of screp wica, 1400 pounds of punch mice, snd Z00 pounds of sheet
mica per day, or 4,320,000 pounds of secrap mies, 420,000 pounds of punch miecs,
and 60,000 pounds of sheet mice per yaar.

PHYSICAL FEATURES.

The claims sre st zbout 5000 feet wltitude on the eust slope of the Emasli-
pai resge of mountains, which is rugged snd coversd with dense vegitation, mostly
scrub osk. Weter is found in & canyon sbout = mile from the property. The

climete is falr, not extrmely hot in the swmmer or exirvemely cold in the winter.
’ {Page Z)



COST ¢ Ffsr*&iﬁﬁ’ﬂf&ﬁe

1% is estimsted thet aboub 45 of ﬁhe ore mined conld be sorted out as
serap, punck snd sheet mics. Of this B0 1ba, sbout 72 1bs. would be serap. mica,
7 1bs. punch mica and 1 1b. sheet mican in the émﬁller sizes.

This would have the following wnlues on bonrd cars =t ¥ingmen, irizone.

72 lbs. sarap'ﬁicaAat‘ﬁigiﬁ%fper R R e R Y I 50645

7 lbs punch mies at &0 ceirhs Per pound & e - = - £ 10

1 1b. 15x2" sheet mics et §2.40 per pound - = « « = 2,40

Potal vslue per ton of ore mined -~ = -« = 24,95
The cost of production would be ss follows:

| £1.00

Hining, open cat per ton - =~ - o« o .

“orting snd rifting e e e DR SRR SR

Treansportation e o R B L4
Totel cost per ton of sre mined e B0

This would show & net profit of [2.43 per ton of ore mined.

With & well established uperation these costs would bu improved from
18 to 20 per cenl.

(ne the sbove basls the IOG,uu& tons of ore indicated would produce
the following.

800 tons of sorap st $12.00 per tom ¥.0.B. csrs Pingman 43,200.00
700,000 pounds of punch mics et 30 cents per pound. imgmen 210 2000, 00
100,600 pounds of sheet mica {13x2") at 32.40 per pound 240,p00 ¢

Total grose velue « « - « <« = o« 8495,000.00

uf this totnl grous produﬁtivn $450,000,00 of it would be of strategic
grodeg.

Yhe totsl net value 1ndicateé is 8243, 000.90 befarﬁ depletion, smoriiza-
tion etce

CONC LU O¥S.
&3 this wine has s indiented 100,000 toms of ore which will producs
&OO,UGO pounds of micu of strategie grsdes, with an estinmsted grnsa value of
FA8B0,000.00, the tuilding of the road spplied for at a2 cost of 36, 250.00 is warrent-
od and it 1s recormended,
ixnmined Januwery 17th 1943,

{Page 3)



July 20, 1979

Mr. M. H. McKellar

John K. Bice Company Inc.
1319 Boyd Street

Los Angeles, California 20033

Dear Mr. McKellar:

is a sampie of mica produced hy Mr. James Carter from
ha believe was ore from the [ica Giant Mine Jin Mohave County.
As yet I have not been able to get in touch with Mr. Carter.

3

incerely

L R
Ken Phillins

i
M
Mineral Resources Fngineer

KAP 1w

Enclosure



L cPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

; FIELD ENGINEERS REPORT

f

o

Mitie Mica Giant & Wyane Group. Date Jus

District MeConnico, Arizona Engineer i G3l N ebe%fu N 5
At

Subject: R

The Ifica Giant Mica group which is located 50 miles south of Kingman, has been
under Qevéicivment for the past two years by Iir John Becker, who has put on the
property a dry grinding mill with three steps of crushing and sizing with compressed
air, The mill can handle 50 tons per day and is powered by gasoline motors.

There is also a camp of six buildings which furnishes a boarding house as well
as cabins which can accommadébe 25 men. Water is piped into the buildings from
a well dug in the creek and fitted with a small pump.

The property consists of I2 lode locations. The Pegmatite dike a with of 50 feet to I00
feet can be followéd for Iz miles through the property.

It is estimated that the Mica Giant has exposed 100,000 tons and that the |iyane has
300,000 tons. The mica content is claimed to be 20%. /

s

Roy V. Waughtel, Box 186, Kingman Arvizona, on June Is .t 1946 bought out I&i;c' Becker

and will continue with the operations at the property. lir Waughtel informs me that

the dump made from sorting out book mica has by mill tests produced 804 ground mica
" of I00 mesh, and a price of 320,00 per ton is ofifered at *ailhead.



1927 &, Hawthorne,
Tucson, Aeizona.
April 19th 1943.

¥r., Charles F. Willis,
Title Trust Building,
Phoenix, Arizona. /?7/fﬁ$ oA

My dear sir:=-

You mey know that I succeeded in getting the U. S. Bureau
of Mines to go up to Mohave County in Jenuary and meke a survey and re-
port on my mica property. I have not been able to get a copy of their
report, but I have some excerpts from their report, copies of which I
am sending you herewith.

You remember I have been in to see you sbout this mica &
couple of times, but the more engineers that see it, the better it seems
to look. According to this report there is on Mica Gient claim &lone
ebout $450,000.00 in strategic mica. which our Govermment is in dire
need of. I have leased the property to a Mr. Roy V. Waughtel, and he
hes interested people with money to get out the mice. The Buresu of
Mines, (U.S.) heave recommended that the W.P.B. build 2% miles of road
to get the mica out, and the Grazing department of the Department of the
Interior have also o.k!d the road I am told, now it is up to the W.P.B.
to act. ’

1t is my understending that you have a lr. Broadgate
connected with you that can do wonders with metters like this. If so
could you have him get behind this road metter and see what he can do
if anything?g Our Government need the mica, we are anxious to get it to
them, everyfne has passed on the mica and the road and have recommended
that the road be built, so help us get this property to operating at
the the first possible moment, if you please. -

Ir sure you will be interested in the excerpts of the
report mede by the bureau of mines, and I hope that you will think of
ways to rush the road matier to a successful conclusion. Tharking you
for your attention, and with kindest reagrds, I am,
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‘Mica is being pro&'lﬁt?éd
properties of the
the Hualpai range south of Kingman,
Ariz. Production was made possible
by a recently completed access road

_ into the district.

The Mica Giant is owned by T.

MacSmith of Kingman and managed

by Roy C. Waughtel.
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20.

21.

22

v
. Owner 7 Wae Smith

. Production Rate .y virgin property. :
. Power: Amt. & Type

. Operations: Present

. Operat

!
iy \ DEPARTMENT OF MINERAL RESOURCES  ~
’ STATE OF ARIZONA

OWNERS MINE REPORT

Date  yune 2, 1940
4 L

- Mine  yica Giant Deposits

Mining District & County 5114551 Digt., 4. Location 1 mijes west of Gold King
Mohave County Mine eest side of Wallapai Mts., and

Former name yicq Gi?"" i ~ gbout 30 miles south east of Kingman

P

6. Address (Owner) 15\pest Dymfifood St.

Qpsrator 5 8. Address (Operator)Ph(ljer%A’wAjf‘iz'ona
Bt vidont | L sy o i na TR L e

. Mine Supt. S L Ms

. P rincipal Metals 5 I‘I’i{a or White‘clear j / 14. Men Employed

Muscovite. 16. Mill: Type & Cap.

£E S

Tlls deposit is a book mica blowout, in a pegmétite formation, and

is in a real granite country. The main showing is ‘on a sharp knoll, and extends
from about 100 feet on the east side of the hill, on over the %op and to the canyon
on the west side, in.all about 175 feet. The outcrop shows that the deposit is
about 70 feet wide, the books laying criss-cross in the soft seams of ground, and
the harder ground and boulders are impregnated all over with the bokk mica. The
lonsﬁ,workabelng the location .and some of the assessment work, the other assessment
work being done on the road near  CGold King Mine.

Number Claims, Title, etc. The mica giant claim covers the main mica deposit, and on this
claim there are many places of contact on the book mica. The
title is elear, and only one person to deal with--the owner.

Description: Topography & Geography The deposgit is on the east side of the Wallapais, but
up 1n the foothills, the elevation being around four
thousand feet. The elaims could be worked the year round, the climate being ideal
There is fine water in the canyons for camp purposes. The road at cne time
extended on past the Gold King Mine, the Company built two cement dams across the
canyon: for' water storage, which cut off.access up the canyon by auto. During the
last two years we have been doing considerable work on a detour around these dams
Mine Workmgs Amt. & Condition . and. have the road about 50% finished so that a small
) ! truck ‘can get past the dams. Above that point the road
work Wlll be a small matter as the canyon is wide and not steep.

(over)



23.

24.

24-A Vein Width, Length, Value, etc.

200

'26.

o

28.

s

30.

31.

33.

Geology & Mineralization

Ore: Positive & Probable, Ore Dumps, Tailings 0n the dump there arc a good many tons of book
mica, as none has becn shipped from the property, except samples packed out, but
these have been tested by different people and have stocd every test given, I
have been told. ‘ ' :

Col. Rice from Missouri, who was in this country
looking over lead-zinc preoperties loocked over the property
and he told the writer that one could mine one ton of book
mica for every five tons of earth and rock moved, using the
bench method of mining. With every ton of book mics mined

2 : : there would be at least 100 1lbs of mica good for cutting
fhins DAL EySibmeng e e Shee{nto plate mica, different sizes, and one hundred lbs of
~i'mica good for punch mica. The price of the plate and punch
mica; together with the ecrap, all of which is the best
quality of white muscovite, would be about $85,00 per ton,
of course after cutting and punching the €learest books.
Road Conditions Route : This party had operated mica properties in the Carolinas and
seemed to know all about the business of mining and handling
mica deposits. 4,

Water Supialy

Brief History

Special Problems, Reports Filed

Remarks
If property for sale: Price, terms and address to negotiate. This property is for sale at a moderate
. o price, for cash, or will :sell on Bond and
- lease, with certain work to be performed
as will be agreed upon and inserted in the
lease agreement.
32. Signed......... i et e e S
Use additional sheets if necessary.
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20.

24t

22

DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

MINE OWNER’S REPORT

r// Date June 2" 1940,

Mine Miea Giant Deposit. 2, Location aboutv 1-;}5 miles west of Gold King Mine
[ | east side of Wallipai mountains, and about

Mining District & County ] " ! 30 miles south east of Kingman, lMohave, Co.

Former name Mieca Giant.

v ’ : '
. Owner T. Mac Smith, © 6. Address (Owner) 715 West ILynwood Street,
_ Phoenix, Arizona.
. Operator 8. Address (Operator)
President, Owning Co. 9A. President, Operating Co. _
(' [
. Gen. Mgr. 14. Principal Minerals Book Mica,”or white clear
' Musecovite.
. Mine Supt. 15. Production Rate New virgin property.
. Mill Supt. 16. Mill: Type & Cap.
. Men Employed 17. Power: Amt. & Type
. Operations: Present Thie deposit is g book mica blowout, in a pegmetite formation, and
is in a real granite country. The main: showing is on a sharp knoll,
and extends from about 106 feet on the east side of the hill, on over
the top and to the canyon on the west side, in all about 175 feet.
The outerop shows that the deposit is about 70 feet wide, the books
laying eriss=¢ross in the soft seams of ground, and the harder ground
and boulders are impregnated all over with the book mica. The only
. Operations: Planned work being the location work and some of the assessment work, the other

assesament work being done on the road near Gold King mine.

Number Claims, Title, etc. Thg mica giant claim covers the main mica deposit, and on this edaim
there are manfg places of contact on the book mica. The title is eclear,
and only one person to deal with---the onwer.

Description: Topography & Geography = The deposit is on the east side of the Wallipais, but
: up in the foothills, the elevation being around fomr thousand feet.

The claims could be worked the year round, the climate being ideal,
There is fine water in the eanyons for camp pmrposes. The road at one
time extended on past the Hold King up the canyon to within a short
distance of the mica deposit, but at the Gold King Mine, the Company
built two cement dams ascross the capyon for water storage, which

Mine Workings: Amt. & Condition  gutoff access up the canyon by auto. During the last two gears
we have been doing considerable work on a detour around these dams
and have the road about 50% finished so that a small truck can get past |
the dems. Above that point the road work will be a small matter, as
the canyon is wide and not steep.




MM=41 Q)E s.
PARTMENT OF MINERAL RESOURCE
STATE OF ARIZONA
OWNERS MINE REPORT
Date June 2, 1940
Mine Mica Giant Deposit
Mining District & County - Wallapai Dist. Location - 1} miles west of Gold
Mohave County King mine east side of
Former Name - Mica Giant : Wallapai Mts. and about 30
miles southeast of Kingman.
Owner - T. Mac Smith Address - 715 West Lynwo>d Street
Phoenix, Arizona
Operator Address
President Gen. Mgre.
Mine Supt. Mill Supt.
Principal Metals = Book Mica or white Men Employed
clear muscovite,
Production Rate - New virgin property Mill: Type & Cap.

Power: Amt., & Type.

Operations:

Operations:

Present - This deposit is a book mica blowout, in a pegmatite formation

and is in a real granite country. The main showing is on a
sharp knoll and extends . from about 100 ft. on the east side
of the hill on over the top and to the canyon on the west
side, in all about 175 ft. The outcrop shows that the deposit
is about 70 ft. wide, the books laying crisscross in the soft
seams of ground, and the harder ground and boulders are
impregnated all over with the book mica. The only work being
the location and some of the assessment work, the other
assessment work being done on the road near Gold King Mine.

Planned

Number Claims, Title, etc. - The Mice Giant claim covers the main mica deposit, and

on this claim there are many plages of contact on the
book mica, The title is clear, and only one person to
deal with-- the owner,

Descriptlon. Topography & Geography -~ The deposit is on the eas¥ side of the Wallapais

but up in the foothills, the elevation being around 4,000 ft. The
claims could be worked the ysar round, the climate belng ideal, There
is fine water in the canyons for camp purposes. The road at one time
extended on past the Gold King@ Mine, the Company built two cement

dams across the canyon for water storage, which cut off access up the
canyon by auto, During the last two years we have been doing
considerable work on a detour around these dams and have the road
about 50% finished so that a small truck can get past the dams, Above
that point the road work will be a small matter as the canyon is wide
and not stegpe.

Mine Workings: Amt. & Condition



Geology & Mineralization

Ore: Positdve & Probable, Ore Dumps, Tailings - On the dump there are a good many

tons of book mica, as none has been shipped from the
property, except samples packed out, but these have been
tested by different people and have stood every test
given, I have been told,

Vein Width, Length, Value, etcs - Col. Rice from Missouri, who was in this country

looking over lead-zinc properties looked pver the property and he told
the writer that one could mine one ton of book mica for every 5 tons
of earth and rock moved, using the bench method of mining. With every
ton of book mica mined there would be at least 100 lbs. of mica good
for cutting into.plate mica, different sizes, and 100 lbs,. of mica good
for punch mica. The price of the plate and punch miga; together with
the scrap, all of which is the best quality of white muscovite, would
be about $85 per ton, of course after cutting and punching the clearest
books. This party had operated mica properties in the Carolinas and
seemed to know all about the business of mining and handling mica
Depositse.

Mine, Mill Equipment & Flow Sheet

Road Conditions, Route

Water Supply

Brief History

Special Problems, Reports Filed

Remaxks

If property for sale: Price, terms and address to negotiate - This property is for

sale at a moderate price, for cash, or will scll on Bond
and Lease, with certain work to be performed as will be
agreed upon and inserted in the lease agreement.

SIGNED « T, Mac Smith
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A REPORT ON THE GEOLOGY AND
ECONOMIC VALUE OF MICA DEPOSITS
IN MOJAVE COUNTY, ARIZONA

by
Philip 8. Hoyt
Consulting Mining Geolegist
102 8ilver Street
Henderson, Nevada

May 1949
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HISTORY AND
GENERAL DATA

During the lattor part of Septewber, 1941, an exemination was made and &
report prepared and submitted on certain mica deposits in Mojeve County,
Arizona, belemging to Mre Te Mac Smith, of 715 West Lynwood Avenue, Phoenix,
Arizonae Since that investigation, certain additional development work has
been done and some additional ground included in the group of claims, and
another visit te the properby was made and this supplemental report compe
leted, incorporating all of the pertinent date in the originmal report, the
resulte of the work subsequently performed, and ineluding the present
favorable economic situetion with reference te ths production of miea from
this locatione

The property ié held under unpatented lode mining loeations, all annual
assessment work has been performed and preperly recorded to date, or the
substitute "notices of intention to hold" filed as required under the waiver
of anmual assessment work,

To the original group of five olaims, ineluding the Cottonwood Springs
Mill and Campsite olaim, in the Smith group, there has been added the

Waughtel group of eix claims, ineluding the Willow Springs Campsite and



PAGE TWO

Water-right oleim, making a total of nine lode mining claims, and two Campsite
and Millsite elaims in this property.

The group of claims are centiguous, extending sastewo sterly, end to end,
begimning with the Mica Giant on the east and terminating with the Wayne Miea
olaim on the weste The property is in Sections 9 and 10, Twpe 19 N, Range
15 West, and about two and a half miles west of the Gold King mine, intthe
Maynard ¥ining District, on the east side of the Walpai Range, Mojave County,
about 30 miles from Kingman, Arisona, which would be the leading point en the
AT&SF Railroads

During the last war a good aceess road wes built inte the property from the
Gold King mines The Big Sandy road out of Kingwan is followed for about 15
miles and at the forks of this read the right hand road is taken along the
easterly side of the Welpail Rangs into the property. Couinty maintainance
will be done on the road when oparaticns ars conducted on & steady basise

The nemes of the Smith-Waughtel group of slaims covored by this report,

as they are recorded, are as follows:

Neme of Claim Recorded in Book Page
Mlea Glant 3=l 517
Miea Gient Edtension #2 Be=g 532
Hice Clant Bxtension #3 J=8 533
Mica Glent fxtension 4 3=8 531
Cottonwood Springs (Millsite) #4-M111bites 9495
Weayne Miea Claim ey 160
Yayne Mica Extension #1 By 160
Wayne Miea Bxtension 2 3=y 162
Wayne ¥ice Extension #3 3=y 163
Midget Bxtension #1 3=y 225
Willew Springs-Campsite, Millsite HF-iillsites 97

The sbove lode mining elaims are all full size-800x1500-locationse The
millsite and water right eclaims have been located to cover available springs
for domestic water needs and some weter for such mining and motive aquipnent as

may be nsoéssary and should be adequate for all needs,



PAGE THREE

GROLOGY

Th§ pegmatite aréa covered by these olaims is in a region of granitie
roecks and quarbzemion schists, the granites making up the interier of the
Walpai Mountainse The pegmetites are injected inte fault zones and fracbures
in the quartzemion schist aeuntfy reck, the particular zone of pegmatites
soverad by the report consisbing of one major inbrusion exbtending from the
Mien Giant olaim westerly, for a distanocs of about two miles, to the Wayne
Mica olaim, on the west end of the groupe

Both ends of the pegmatite body, as exposed, are narrow, from 50 to 100
feot in width, the dentral portion of the zone widening across the oxposed
surface to approximetely 1000 feet.

Many sills or sillelike peds are present adjacent to, and trending
parallel with, the major fracture £11ling, but these smaller bodies of
pegmatite are seldom of sconomic lmportance.

Both ends of the pegmatite zone contain miea of economic importance,
while the sentral, wide ares, as exposed on the surface, may develop high
mica content adjacent to the large included quartz bodisse The width of this
central zons may be due, in part, to the lower dip of the fracture zone into
which the pegmatite has been intruded.

The pegmatites of economic importénoe are those that cooupy the fracture
or fault zones that oubt soross the trend of the eountry rock. Such pegmatites
are genoetiecally related ﬁo the large granite masses around whioch they form in
a wide fringe in the enclosing schists, It is apperent that the pegmgtitos
formed after the primary granite wes congolidated and "juices" from this

granite mass invaded the fracture and fault zenes. They are, therefor, younger

then the faulting, their orientation, size and shape being directly related to

the fault structures.



PAGE FOUR

A olose genetic relationship ef the quarts bodies with the pegmatites
is sugpested. Foonomio considerations justify slose study of the contact
zones between the larger querts masses and the pegmatites where high wiea
concentrations are apparente

1t is believed that the major pertion of any commeroial Sheet mioa
on these claims will ocome from mioca erystals found in and around the larger
quartz masses, while millable serap mioa ores will be teken from the zones of
pegmatite along one or the other of the walls in contact with the country rocke
MINBRALOGY

The pegmatite in the zone covered by these olaims is simple in its
compesition, belng made up of mica, feldspar and quartz, with e minimum of
asosssory, secondary minerals,

The mica is muscovite, with minor amounts of biotite seen in vary sparse
distribution and confined to definite zones, particularly where undigested
portions of counpry rock are "fleating” in the pegmatite.

The feldspar is of the petash variety, predominately miorocline,. Vory
little albite is present, and no replecement minerals were chserved. Very
minor tourmaline and spessertite garnet and a few beryl orystals were noted.
The muscovite miecs is normally present as primary corystals in the pegmatite,.
At some localities it is pressnt as very fine grained muscovite in the border
zonss and in the country rock that has been invaded and altered by the peg=
matitic solutions and as later veneers in the fractursse The mica of
econemi ¢ importanoe’ipould be found in the narrower enriched zones et and
near the country rosk contacts and surrounding the larger included quartz
bodies.

None of the rare earth minerals were sesn oxeept a few ceryl orystals,
this no doubt being due to the absense of the soda feldspare, particularly

albite.
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PAGE 81X

BCONGMICS

In considering the wmining, milling end marketing of miea in the western
states primary consideration must be given to the economies of marketing
and to fit the type of misca preoduced to the market potential on a basis
of highest priced preduct that can be milled from the scrap miom.

The processing and marketing of wet ground mieca should be considered first,
then the marketing possibilities for adry ground, finer mesh product, for
use in plastie, and then to develop: the warketing of dry ground miea in the
lower priced field.

The markebing and sales of sheet mica should bs considered only as a by-
product item and not caleulated in the ecenomies of s project, because of the
erratio and uncertain nature of 1ts distribution.

Due consideratien and research should bs made on the byw-product material
from the coneentrating plante This material consists of about 50% quartsz,

48% white feldspar and 2% mica. This product will be crushed all thru 6 mesh,
in the process of recovering the larger mica from the ore, and as the type of
milling gives a minimum of fines, a rather coarse aggregate is produced, bsing
all thru 6 mesh with about 20% thru 35 meshe The m;hus 35 mesh ocan be removed
and the resulting coarser produce considered as a roofing granule, peultry

grit material and other uses whore a white and relatively cearse material

ocan be appliede Soﬁo interest is developed in this material as a roofing
granule, both in the natural white color and alse ns a steined gramule, using
the analine dye method. The writer is now doing some research on the marketing
of this product as the sales of this item from a concentrating plant would
greatly improve the economics of mica production here in the wesbern States,
and such a product might be sold in the building materiels market which is now,

and should eontinue to ba, and astive oconsuming market for such rew materialse
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In caloulating the costs and profit possibilities of a miea operation on
this property, ell estimates should be made based upon one operstor doing the
whole job and that no contrasting be done on any of the funcbtions ineluding
truckinge Financing should be arranged so thaﬁ»all needed squipment will be
fully covered te eliminate the need for sontracting any part of the activity
in this way simplify and ocontrol the operstion and figure the profit possibile
ities inte one operating unite.

For this repert all ealeulations and determinations of procedures and
mothed of operation are based upon the requirements for this rarticular
property, first, from the standpoint of ores available, their mice tenor,
and costs of recovery of this miee by dry coneentrating methods, using the
Hoyt type of recovery which has been proven, and Bocond, based upon the
location of the property, distance %o railroad and costs of hauling, etoe,
and third, bssed upon the location of a grinding plant on the railro;d at or
near Kingman, and the marketing territory that ean be reached on a competitive
basie from this point,

In considering the economiocs of marketing it must be emphasized that at
this time no wet ground miss is being produced in the western area, all of this
type of mioa coming inte the growing west ocoast market from presently
established easbern mills. The tonnage eapaoibty of the eastern mills has
seldom been adequate te oversupply the wet ground mioe }equiremsnts in the
United States, and some foreign markets in Jupan and Australia could be
supplied from e wesbtern mill, nltho the tonmage inte this market is relatively
gmelle

The schedule of prices outlined belew are based on present prices being
paid for the several grades of mioa, both wet and dry ground, &ith freight costs

shown from present supply points, particularly as to the wet ground mica from

the eastern millse I am setting down the present selling prices and freight
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en wet ground from the eastern mills snd using a somewhat reduced price es &
basis for caloulating t'e economios of the operation, in order todetermine
the fastors as conservatively as possible and te omleulste the profit
pessibilities on basis of some downward adjustment of all prices in the near
future, ineoluding the ocest of production.

PRESENT VARKET PRICES « in bags, F O B Kingman, Arizonae

Per Ton Froight from Chiecage
Dry Ground - 20 Mesh roofing grade =---$37.50 $16.50
40 Mesh roofing grade ee-- 42,60 16050
10 Mesh Xmas snow ee-ceowe 40,00 1650
80 Meshe-plastic micteesces TH,00 16,60
Wet Ground - 150 Mesh-rubber grade-=ee-$115,00 Freight from Richmond
200 meshepaper and paint $20,00
grade=mmemmann —————— =126 .00 (present selling price on

west coast is 8and8/4g
per 1be plus 1Zfreight)

The Eingmen mice is of » type that is suitable tec make 2ll preducts now
being produced in the miea industry, both wet and dry, the mieca is white,
will delaminate and grind well in a wet milling unit, and it isg the writer's
Judgement thet ne mios should be made from this sorsp mica that will not
bring the highest prioce.

The mioa should net be ground dry as there ars other types of mieca and
mioca schists that wight make a sultable dry ground product and compete with dry
mica made from this excellent serap, henes the eccnomics of the preject should
be set up on basis of menufacturing only wet ground misa; with possibly a small
tonnage of dry ground for the plastic trade. In this way the ground material
can be moved into the west coast markets at considerails sdvanbtage over present
seurces of ‘this preoduet and ocan alse be shipped into the central US area, Chiecago
and the Mississippi Valley and Tedas, on a ccmpetitive basis with eastern
grinders

The ocompetitive situation for a western preducer is that all of the wet
grin@%ng mills are located near the sastern seabeard, as far as.tha wriber

is informed none of the present grinders own or produce their ewn supply of

sorap mica,
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It is purchased from small miners in the eastern states who take a profit out
of the sorap miea before it resches the grinding millse Some of this mies sorap
is préduced diresctly as sorap mica from mines operated as such, while soms
tonnage comes as & byeproduct from the feldspar gquarries, espeecially in the North
Carolina ares,

The pressnt selling priece for sorap in the east is $25,00 per ton at
Yhe minee No operator in the United States as far as the writer is informed
preduces his own sorap miea and mills the mioa from his own mines. Several

profits interveme by way of mining profits, trucking or rail hauls eto.
o grinding mille and in scme omses an erratic and uncertain supply of
gserap mioa is available,

During the last war the writer was a member of the Industrial advisory
Committee, of the WPB, for mica, and during the war period, when the sheet
miocs mining was Weny active and abmormal tonnege of sorap were being
preduced as a byeproduct, no grinder had over a sixby day supply of sorap
mica, and several of the grinders ware eoperating on a "hand-to-mouth®
basise There has never been any prolonged over supply of serap mies, and
during the depressicn of the 1930's sorap mioca was always sctively sought
for by the grinders.

Any western mios operation should be set up on basis of supply of sorep
being prodused by the grinder for his cwn aceount and use.

Po this end, all ecaloulations and praduetion.data have been set up in
this report on a basis of production of serap and milling of this serap inte

finished products by one operator where all of the profit can be figured inte
one projects The supply of serap mica is figured at ccst and the profit
potential based on the serap price and milling costs as against the selling
price of the finished produet, based on making the highest quality ground

produet new being marketed in this specialby fields
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 INVESTMENT REQUIREMENTS POR
DEVELOFMENT OF THE SMITH-WAUGHTEL
WMICA FROPHRTINS,

In considering the development of the Smithiwaughﬁal property, its
expleitation should be acecomplished just as would bs dene with any metael
property being developed by oonéervative‘and practioal mining po&plﬂ.

In the twe miles of exposed pegmatities, losations should be studied
and mapped and selected for devslopuent of "blooks" of ore containing
tomnages of mill grade pegmatite having a content of 16% recoverable mica
in thé ore, és a minimume Such a development should bs set up on the west
end of the group on the Wayne Misa elaim where axposuroé indicate mill
tounage of sufficient tenor and quantitjito Justify this davelopment,

A measured seotion from matural exposures indieates s width offorty feet

a depth eof seventy five feet and an estimated length of 350 feet. The
length and depth can be readily devéleéed with bulldozer and a short oross
cut into the easterly end of the blook. The ore should run abeut 50% of
the content of the block, and the ore ecarry an estimated 20% recoverable
micae This estimated tonnage would aggregate 52,500 tons in plece, an
ostimated one~half of which would be milling ore econtaining 20% wmieca or
about 5000 tons of sorap miocae

The develepment of this bléck is recommended due to its netural exe
posure and location and the faeility of development due to these fastorse

Before a conosntrating'unit was insballed two blecks of ore should be
developed on the property te insure adequate tonnage for milling end large
enough suppiy of sorap from these ores to ligquidate the initisl investment.
One bloek as above mentiqﬁed and another block in the eanyon above the old

Ahberg holdings would be faverabls for concentrating from the same wmgiy'

loeatione
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The conocentrating unit installed should be of a capacity te handle 50

tons per dey of eight hours. This unit would be semi-portable, inasmuch

as its installation and opsration should not be considerod psrmanent in

any one looabion, bubt subject to moving te points near the sources of ore

supplye In the two mile length of these pegmatites, possibly four milling

locations should be considered in the overall production from the property,

beginning with 2 location at or near the above mentioned point on the west

ond of the claimse A good mill site is avallable hors.

The estimated cests of initlating the projeet, inecluding development

work, which should be fone before a mill is instelled, read imprevement,

camp and mining facilities are as follows:

contingencies)

(estimates are asmple for all

the west endecmememen cmamom ““‘“"""*""“'&1500.00

First phase: Road workeeto improve road from Geld King te
Zevelopment

Camp and cook house etgew—wwwwmman o - == 300000
Mining equipment-for development worke«-eceeuceean = §000,00
Bulldozer workeecontractedem=meommewn- 8 e - 100000
EBetimated cost of labor snd mining supplies
: to prove block of Orgec-ceccwoccnnn w7500, 00
Pickup truck for utility usewemeeeecccmmmmmes oo =2 500 ¢ 00
Total for development prior to millewmmewewe wmme  §21500,00
Second phase:
Installation Ore bins and additional mining equipmente----v-- 36500,00
of congentrator Ore crushing and screening plant, baged on '
the Hoyt unit at Van Horn
Jaw c¢rusher-ewith ell acoessorigseweevccncwmas  3000,00
Gyratory #i=for delaminatione~ee—wm-- mumemcmeme 3500400
Three sets rolls«beginning with
16x36 inch sigz@=wceccrcannncn-- e e wmmne 750000
Three lLahey ScreenSew—cemmemcenwenmneecenmesnes  3750,00
Mica soncentrate bins 160000
Power unit for above~-~w- remmnaneenmmmemesee e 500000
(110 HP International with clutch pulley=
all units pulled from main snd line shafts,)
Cost of installatione=-—mewwsww ————— == 500000
Buildingesheet iron and welded pipe framee
ineluding necessary installations around unitse 6000,00
Shafting, pulleys, belting etee-~wvecceccscness 2500,00
T $35780,00

" ¢ ;
124 . %% @@
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Third phase: Trucking equigmsnt to handle serap miea
Instai%a@ion of from mill to Bingmanee-eameemmoe- e v e v e 4000 ¢ 00

wot prinding mill Wet miee grinding plant
Buildings-cement fleor and feur foot
side walls eerc—cececce 1000,00
(20 x 80 feet)
: Quonset covere=-- . 4000600
Tubselaunders-dryor=soreening
equipment and saclking machineee-ee-ewwwe15000,00
Labor-installation of unite-ecemrscecess  5000.00
Power installation including motors==-- 250000
ingidental items wewr—escvsocevcemevesms 1500,00
Total capital requiremsnts for wet

S VLA GO Yomerirmnim e i e 34 000 00
Working capitalecemeececosees e 0 o e weme 25000000
Paymant on property~lst yeare—wemmememmemon e oo oo oo oo .- 10000,00

Total eapital requirements for project, ineluding development
eosts, and first payment on property assuming property

is purchesed on basis of snnual paymerts - cmmmuf104 , 750000
Working CAPitelmemmumnimimswwnumise el e mmans: B, OO0

The botal capital costs and investment, including the development costs
and mill installation will spproximate:

Pirst phose-development WOrke—m=wmmemmeneneemeseees §21500,00

Second phase=instelletion of mille-meemeccewmoncnm e 3250600
(when ore proven)

Third phese~installatioen of wet grinding milleewe- e 54000,00

~§94750,00

The above figures are adequate to cover management and supervision costs

and sll necessary insuranece, social security and payroll cost itemse
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ZETIVATED OPERATING

AHD PRODUCTION

COSTS

Mining Costgw

Milling costge

Mining and ¥illing ocosbs per ton of oreee——ememce.- e

quarry or open oub benching metheds,
depending on width of the ore, ecr by
drawing ore thru raise in crossout.
This item covers some sslectivs mining
and allows 26 cents per ton to amcrtize
development work on the block of oree

including ore te mill binew—wwwocomwommnn

based on fifty tens thru erushing and
sereening plant per eight hours. The
equipment is sslected to sacrifice
eapacity for effieieney-sach crushing
unit to have rated capacity aboub
double the azetual tonnage handled=-

costs besed on Hovt plenteseseeceenmenemnw.

$ 3425 per ton

le25 per ton

450

Mining and Milling oosts on fifty tons per 8 hourseeewermec—w-e$225,00

Cost per ton of miea recoversd from fifty tons of ore

en 8 hour basis, ealeulated on minimum
157 recoverable mioca would be

60 x 16 or £30.00
—2e8

Cost of delivery of one ton of mies serap from consentrator to

wet milling unit on railroad at Kingman

Trusk haul, por tonewsceeceoa. o 0 e

at 8 cents per ton mile using
awn equipment.

wead 2o 50

Cost of sorap=por tonmececccmcseosceaneneesed(e00
Cost of sorap mica at grinding plant at raile
roadececce mmcecncnanas32 00
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ESTIMATED MILLING COSTS TO
PRODUCE WET GROUWD MICA

Jost of raw materialesorap miga=£fob 0ill bifew—ememeowoecneeeces-$ 32 60
Cost of delaminatione--eepar toN=~=rvercoanscncanmnncnanromwensee 5§00
Cost of mulling=labor and power-

6 tub unit at 500§ per tub per 6 hours
6x500x4 or € tons finished preduet per

2000 24 hourse :
3 shifts lebor and power ceste-6 tons-per ton 1000
Drying ocosts, fuel, labor and powsreemececsmcccapgrbioneeceses-es 3,00

Bagging costssbaps in working capitel itemmeemweeper tonee=sceees 5,00
Menagement end overhaad---—-~-~-"—~»~-w—-;---—*—p@r topnee connnes 5,60
Insurance, 88 and auditing oxXpsNng@weme—wmwevmewe POr LoNeeemeeews 2,00

Sales expense=107% of gelling prico-emecercrecce DT LON=mmm—- wme 12600

Total productior costs, rew material
milling and sale8eevecwcmuccwne PAr LOn=wmmw= $73.00

On basis of 76 tons per dey production of serap mion-

13 tons per day can be estimated fer dry grinding inte

minus 80 mesh produet for plastic-~This mioca would bhe

ground during the menth in the unit used for delaminatien

in the wet unit flow~sheet-and bagged and shipped as

dry ground mioas. The estimated costs are:
forty tons monthly-dry grinding end
sereening cofterscecmnmmnmecmnemmn e e cseeenaeapor one«f 15,00
bagging and loading c0stgemwreacsccwmmcnrmnnensepar tonw=- 5000
Total milling cost to storageee—ememmmemweceecceeper tones 2000
Cogt of raw matorislessccccen - o o o e mesnmaw=por bone 32,00

$52,.50
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FRO FORMA P&L STATEMERT
BASED ON FRESENT COSTS AND
SELLING FRICES-MAY, 1940,

Selling price wet ground mica-8&3/47 psr lb.-los Angeles
price April, 1949, but
for this ealoulation-per tone

fob Kingman, Arizong=e-e-- eommnamn=af 125,00
08D OF PPOAUONL I wirion sion insioinsnmas smsor 9 v s e i i - 78400
Kot profiteper tonswet ground mighe—-escccosceeccmnen- wmcmmmmemme  §52400
On production of 6 tons per day & §82,00ewremnmwanax $312400

On production of 1% tons per day of
dry pround-minus 80 meshe
on basis of selling price of §75,00
per ton on cars, Kingman, and
ot cost $52450 psr ton-litons-net profit--—~-$33.&5/

Total net profitewet and dry groundeper dey =e=we $%45475

Amual net profit-before taxes--on
bagis of 300 dayse~mmmens ————————— e -=§ 103,725 ,00

The gale of the granules material from the ecrushing plan® would

add te this profit pessibility. The writer is now doing some

research on markebing of this item, which would add a thirty tons

per day of aggregete. If it can be woved at all it sheuld bring

not less than §2.50 per ton profit tc the oparator. If the materisl
is suitable for roofing granules and to be color treated its msrketing
distribution might be more widespread and profitable.
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CONCLUS LONS

The pegmatite in the Smith-Waughtel property is faverable for applioeation
of mining and miiling wethods applied te other types of mining properties,
and the tonnage of milling ores that may be developed would seem to be
adequete te keep such a mill going for s long peried of tims,

By adopting o method of "blocking" cut sections of the pegmatite and by
eareful sampling of exposed pertions of the ore zones at intervals favorable
for ocenserveiive determinations, Lhe element of hazard can be greatly re=-
duced in ealoulating the recovery of miea from such ore blocks bv milling,

The many exposures of highemiocs bearing pegmatite would indiocate that many
goreg large encugh to furnish ore having a temcr of 20% or better could be
develeped in larfe enocugh blocks of ore to favor low cost mining,

The location of this deposit with reference to the marketing of a finished
proeduet is favorable, Kingman being en & transecontinental railrosd with
direoct lines inte Chicage and Gulf Coast, and te the West Coast where a
growing morkst, ospesially in the berritory north of Los Angeles, is rapidly
developinge

RECOMMENDATIONS

It is recommended that the giroject be hendled as would be done on any metal
mining preperty, develop the ore bedies first, and ther mill the ore on a
bagls consistant with the supply. This will be a pioneer projéct from the
standpeint of applying suech methods te a none-metallic minerale All of the
elements for e successful operation srs present if the first things will be
done first end a plan of operation applied on censsrvative and sound basise

Adaquate financing is essential as this is not a preject that will respond
to linited effort, financlally or othervise.

No consideration hae beon made in the foregoing report to the sheet and punch
mica that will be reccvered and the possibliities for 4he granmule produstion
seam favorables :

Some sheet and punch mlca was produced during the lost war from the Mica
Giant property and tomnages of serap mies will be recoversd frem this
property with a sheot mioa byeproduct,

Detailed flew-sheet for both the wet grinding unit and the dry soncentrating
plant will be supplied when required.

Respootfully submitted,
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A REPORT OR THE GEOLOOY /WD

HOMIC VALUE OF MICA DEPOEITS
I§ _MOJAVE COUNTY, ARTZONA,

by
Phillp 8. Hoyt
Mining Geologlst
Frenkling North Carelima,

September S6rd, 1941,

During the latbter part of September an exsminstion was mede of certein mica
deposite located in Mojave County, Arigone, belonging to T, Mao Smith, of

715 West lynwood Ave,, Phoenix, Avisons,

The property ie held by unpstented lode mining locstions, all sssegsment work
hes been done and properly recorded to datey the claims being held under the
following namess iies Giant, Mica Giant Extension #2, #5 and g4, Most of the
assossment work dome has been applied to the bullding of & read inte the
property, but some openings mede on the several ¢leins, more particularly on the
Mice Glant at one point, which development will be more fully deseribed herew

‘ft”u

The property lies in 30@#3.:%_ 10, PTwps 10W, Range 16 West, shout, 2% miles west
of the Gold King Mine, in the Meymerd Mining Biwbri@, on the sast side of the
Walapl Range, in Mojave County, sbout thirty miles from Kingman, Arivona, The
road Into the property is a good country rosd, with the exception of the last
24 miles which would have to be built or repaired, The Big Sandy rosd out of
Eingman is followed for sbout fifteen miles sad ot the forks on this voad the
loft hand rosd goes on to Big Bandy, the vight hand road following slong the
eagtoriy side of the Walepl Kange into the property. County meintainance is
kept up bo within 24 miles of the claims,



The rowd construction necesssry would mot be diffieult from the standpoint of
steop grades or excessive rock work, bub & read wp the canyon weuld regquire
cutting out the *bmfr ond removing rocks snd filling in low points in gulches
coming imbe the canyon, and several short bridges over the stream, E stimnies
for the cost of the roed will be found in Ex hibit wpe,

The pegmatite aves coversd by these. cleims is in & region of granktie rocks
which meke up the interdér of the Walapl Mountaing, The srea cowersd hy these
elains consists of s stock-works of pegratite some of which is coersely
erystallised while other portions of the pegmatite are so-called graphiec
granites conteining both white mios (muscovite) and in .mm places black mics
(biotite) the black mies being segregated in well defined sones and not generally
distributed, At some points éam hydration of the black mics was ebserved but
nothing approsching the "vermiculites" were seen,

Ho ﬁr& earth, accessory minersls were cbserved and no kaolines ation or hydration
of the feldspar is evident,

The feldspar present in the pegmatite is il of the potesh variety snd in the form
of mierocline,

The ares femerally is deeply eroded by gulches that cut thru the pegmatites
axposing them seross the strike where study of the pegmetites can be readily mede,
At one point particulerly om the Wiecs Giant clainm & good exposure enables some
accurate estimetes to be mude of the width of the intruslons elong the strike, as
well as depth of the intrusions below the higher exposed portions sbove the eanyon
.flow.v More detailed deseription of the appearnece of the pegmatite on this claim
will be made later,
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In consldering the economic value of pegmetite dykes, it is well te

observe particulurly the character of the crystallimation in that only the

very coarsely erystallised zomes sve considered of economic velue, The

area lmmedistely to the enst of the guleh on the Mica Glant c¢laim appesrs

to have the best possibilities for production of mice end feldsper, Therse is

st this poimt & "pipe" or Yehimney® ln the pegmatite vhere the "vein® has
attained o widéh of approximately foet and altho the surface exposures sre
not too plein, belng shdelded by some looge msberisl en the slopes, it appears
that st this polnt th length of the wide sone would approximste 100 feet, and
from the tep portion of the exposed pegmetite to the level of the gulch fleor,
there is a verticel distence of about 200 feet, all indicabing & "block® of
cosrsely crybtellized pegmatite st this point of spproximstely of the
dimension 100x 100x 200 feet, or containing & temnage of npproximately 100,000
tons of “ore®, This portion of the pogmetitde on the thsz ¢lains, is, in

the writers upinion the best pert of the ares for further develepment snd.
aw#atmu \

4 reconnslssance was mede over the other three claims snd particulerly that
érm seross the guleh from the Mies Glant, end inspection of the pegmatite at this
point indicates move of & graphic granite type and relstively low in white umica
and large erystels of feldspar thet might offer commerelel meterial, Thers may be,
at pome local point, some budies of mice snd spar thet could be economiecally
mined which addlitiomal prospecting might uncover,

There is no vessen %o think thet ot depth there will be any better matorial than
surface erybtallizetion would indieute, execept possibly that on te Hice Glant
larger ‘Ybooke® of mica and crystels of feldspsr may be present sround the lerge

anarty mespes pregent,
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GCOMOMICS OF MICA AND PELDSPAR
m_ Tt ARSLT Jia IDIACENT 10

In wnmm the value of & non-metallie mirmfal property it is well te
study first the merkets evallable within equitable freight heul of the
produecing district or pmwrw. The locstlon of your pmpaﬂy nakes it
necessary to consider the lsmediste sres snd the west gouat markets for the
feldspar and serap or ground mies, while aumy sheet or punch mice might well
pe moved leonger -distances into the epst if necessary.

Your property is well locsbed for marketing the serap or ground nies in the

wsept const merkets aud it is th writers oplaion thet wp $o RO00 tons & per of
sither sersp mice, if 1t i determimed %o ship 1% in thie form, or of ground
mice, ¢sn be sold in the west cosst workeb.

The gerap mics should bring $20. or better per ton FOB cars at Kinsam, Arisona,
while ground mivs, particularly for roofing grades should sell for an aversge of
$88, per ton, in bugs, on cars at Kingman.

There is very little mice production on the west cosst, most of the serap mies 1s
now nm from Coloredo and New Mexico, hence your location has & very sdventage-
ous position im this respset, At s price of §16, per ton for sersp in Colovade
and New Mexive, plus freight of sbout §8, per tom, the above estimated sales velue
of $20 per ton for your sersy sdes is mot oub of lime,

On sale of ground mics, there would, of course, be some sdditiomal enpitel
requirensnt for a grinding plent to handle the sorsp mice productien, but it
would be tﬁa uriters recommendstion, that any eperatlon of this property should
gonsider seriously the instsllation of & grindiung plemt and grind all of the serep
into roofing, plastic and other wics grades and sell it ground, for the
particular reason that in ssles of serap wlea your market 16 restricted to Just
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concerns who heve grinding sand serketing faeilities, while to grind your mica
you widen your parket possibilites es thers are msny users of ground miea
among the lorger menufscturing cémpanies proedusing roofing, peper and paints,
This in sddition be the lerger profit possibilites in selling ground mica es

- sguinet sales of serap makes the sdditional eapitel requlresent well justified,
O the pales of sheet snd punch mics, the west cosst hes few outlets for this
type of mios, bub after proper preperstion by knife trimming and grading, this
type of mics will stemd frelght coste into the eastern conguming sreas,

It ie esbimated from eveldencs in th production of wies from the deposit on the
iiioa Glant, thet out of & dow of mine rus wics there should be regoversd $50 in
swell sheet, punch snd washer stock or en estimsted value of §60 per ton of mine
run nica inecluding sheet, punch, washers stock and gerap, the scrap mice being
consideread on & ground mics velustion b&aib.

Out of & ton of rock proken out of the pegmatite bedy on the Mice Glant elaim
it is estimated that there would be & 108 vrecovery of elean, nusber one,

potesh feldsgyer recoverable s shipping quality. The grinding plent at Kingmen
would, no doubt, hendle this feldpper, and the wx':;hw i Informsed that there
are other inguiries for orude lump form me ::rkau on the west condbs This

spar should brisg §8, per tom on cers at Kingwan or st the mill at Kinguan,

It is estimeted that for eny ecomomicel vperation of this property, sfter the
farthor prospecting snd development bas been completed, thet there should be
produced an average of iﬁﬂ) tons o day of ore, out of whieh 10 tens of feldspar
¢an be gorted at thed mine, and that the recovery of mice out of ore from the
Mica Glant loestion should approx imate 4% of the broken ore s sorted ami'

recoverable mica, or 4 tons of mine run wica,
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Using the gbove estimebed velues &8 o basls; it would sppesr thet out of
100 tons of broken ore, there should be & value of 4060, recovered as mine
run mics and feldsper, this walue bumged on deliversd at reilrosd price,

Th breek and sert the ebove 100 tons of ore daily 1% would cost en estimsted

’!5 eents por ton for mining end sorting costs or {78 per day mining, sorting
and londing expense, Cost of hsuling to railroad, based on figures given the
writer by leusl truckers ls §8.50 per tomn, or & totel of §2l. per day, making &
total mining, sorting and losding cost of §88, per day. This figare includes
ecost of administretion, insursnce, tuxes, deprecistion, soclal security,
workmens compensstion, powder, fuse pnd caps snd incidentel mining expense,

That portion of the ore broken th:t conbeing miecs in -au:!.‘mcient guantity but

too small bo heand sort, can be steck-plled for future willing for the recovery
of the mies content, this quentity, howewer, will be smell as the peguatide comteins
& small precentsge of mleos thet cemnot be recovered by hond sorting,

The shove costs are estimates, but sre based upon the writers expsrience in
mining ores of & similer neature, whare open out, vb-mmhing methods con be used,
where dry type sinking can be done o hest aﬁv@t&gm

Tue cost of sorting, sheeting and trimming punch and swall sheet mice from the
daily mica production would require the labor of four rifters st a daily wage of
§5, per man or s tobsl of §00 per dey for clesning wp the mica,

The total estimated gosts of mining sod sorting, heuling snd of sheeting the
wics would be $118, per day, leaving n net estimeted profit of $l84, per day out
of 100 4%ons of mine run ore produced, ‘

On the Maza of 4000 tons of revoversble mice, znd in recovery of this mics to
port as & by-product 10,000 tens of feldspar, both of these products e¢sn be
resdily sbsorbed in the prosent markets without disturbing market supply

or upsetting economic factors perteining to this merket,
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Conelusiongs

1, Thet there is on the group of claims commereisl mics snd feldeper in
quentlty lerge enough %o Justify ite recovery,

2. That the physiesl Cestures, rosd bullding, additionsl prospecting enmd

cost of meiubeinsnce and supply sre mot out of Line with the possibilities,

§. That the location of & mice deposit in that sres is of especisl

vealue inesouch =8 present sources of mice used on the west congl ave largely
ecoming from pointe much more rvemote thod this deposit,

4, Thet special effort snd consideration should be given to the finishing of the
mics dnte o ground product mﬁh;w then to sell it crude snd to get for the
operation «ll of the profit possible, by selling e finighed product. This does
et apply to the fledepor we the cost of Inetelletion of & feldspar plant is net
Juetified in competition with present grinders, but thet these grinders will

no doubt be glad to yet the supply of good grade potush spar,

B¢ Thet the quentity of mica snd feldspar 'mWrma from the depoait ean be
readily sold in the nearby west cosst merket and thet the sorep mies csn be

sold either as serap to the wat or dry 'gﬂm‘éws or grownd snd seld to consumers
of & ground wica product,

8, That anyone inbercsted in mice should investigste this location for the
suell shest ond punch mice it mey furnish, particulsrly with reforence to the
waphor stock thut may be svallables From samples seen on the dump it sppears that
& Lerge proportlos of the mica could be used for meking up washers of verious
siges, this grade reguiring a meterisl that is flat but may be eracked or full of
heir lines and other defects. |
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It ie recomsended thet the felliowiug steps be teken in the further development
and operation of this propertys

13 That & rosd be built of s sufficient type to got in with compressor snd
mining equipment, thet s cemp be located om the ground and the property be
opened and a;fwmm for the recovery of hand sorted blocks of wics and ¢lesn
feldsper, That in such mining opevations thut sny ore of ¢ grade thet curmot
be hand sorted but which contelns apprecieble smounts of mica, be stockpliled for
future milling sud recovery of this mica,

£, 'Thet no consideration be given % thiz time to the erection of & mica
seperation mill, thet is , & plant that will teke the ore and remove the smsll
niea, but that enough btomnage of willing ore of this type be elther mined and
ptockpiled as s bhy-product from hend sorted mioca recovery, or ore of o high

wios tenor be developed to justify the instellation of such = mill,

&. Thot both the mice snd feldapsr be sold in the crude form te start with

and thut » grinding pland for grinding the scrap mies be installed sl e réilroad
a6 soon as the property has been developed sufficiently to insure liquidation of
the cost of such » will snd after sufficient ground mies merkot outlets hove been
srrenged for on Vm west cosat.

4, Thet it iuz the wriﬁw# opinion wt there is & deposit of commereislly
rocoversble mics and feldspar on thig propsrty, particulsrly on the Mica Glant
cledm and thet initisl operstion should be cvonducted ow this cieim in that
portion on the esst side of the guleh where the eriginal locstion work has been

doney
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KANE Hine 40 Whe proporhyeeemmmmmmmc: $2000,00

Cost of compressor equipsent, lneluding
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Total eapitel required for eperating property-
for recovery of hand sorted mics snd
feldpper and putbing the proporty on an
immediote producing basls,



WR KP 8-19-77 - Nick Carter, P. 0. Box 425, Maricopa, Arizona, 85239 can be
contacted by telephone at Valley Auto Parts, Maricopa, 568-2341. He ex-
hibited a quartz jar of very clean - 3/16 muscovite concentrate he has pro-
duced from pegmatitic ore taken from the Mica Giant mine in the Hualapai
Mountains, Mohave County, He feels he has a market for the material at

$60 per ton, but wants to make ground minus 100 mesh mica. He reported
that Dave Rabb & Sam Rudy have observed or visited his little mill con-

sisting primarily of a jaw crusher, rod mill, screen and Humphrey classifier.
9-23-77 bh

WR KP 9-23-77 - Nick Carter, Maricopa, has staked two claims on the old Mica
Giant property in the Haulapai Mountains south of Kingman, Maynard District,
Mohave County. 9-30-77 bh

Memo from Glen Walker, dated January 13, 1978 (attached). 2/15/78 sef

WR KP 8/4/78 - The U.S. Bureau of Mines Research Center on the University
Campus at Tuscaloosa, Alabama, has been carrying on milling studies with
his material from the Mica Giant Mine, they are trying to develop a low water
consuming process for mica recovery. 1/4/79 a.p.

~

Hewehe
KP WR 6/7/79 - Discussed mica properties with -Igﬂﬂ'e?Carter, Maricopa. He
reported that the U.S. Bureau of Mines has been able to produce a 95% mica
product from material he has sent from the Mica Giant Mine. 7/9/79 a.p.

, 4 5
KAP WR 8/19/77: He(gi ibited very clean 3/16 muscovite concentrate he has
produced from pegmatitic ore taken from the Mica Giant mine in Hualipai Mts.
Mohave County. He feels he has a market at $60 per ton, but wants to make
ground minus 100 mesh mica.

KAP WR 9/23/77: Nich Carter has staked two céaﬁms on the old Mica Giant
property in the Haulipai Mountains south of Kingman, Maynard Dist., Mohave
Co. He Tater found out the previous owners had filed three old claims under
the BLM mining claim recordation act and may therefore have an older valid
title. He didn't feel it was worth a court fight over.

KAP WR 11/10/78: Discussed ore reserve estimating with Nick Carter, Maricopa
Co. He is continuing to pursue development of mica properties and provide test
Tots of material to the US Bureau of Mines at Tuscaloosa, Ala.




May 27, 1957

MICA GIANT DEPOSIT g MOHAVE COUNTY
WALLAPAT DIST.
This property idle.

MARK GEMMILL

Jan, 30' 1959

' i
Visited Merlo Mica properties (including the Mica Giant) in Maynard Mining
District some 30 miles southeast of Kingman., The trip was made with Edwin
‘White of Kingman in his pick-up. He is the non-resident caretaker of the
property. The mines are idle.

T. P, LANE

ABM Bull, 180, p. 400, 402

1C 8298, p. 20
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1927 E£. Hawthorne,
Tucson, Aeizona.
April 19th 1943.

¥Mr. Charles F. Willis,
Title Trust Building,

Phoenix, Arizona. /77 y C e AT L E
My dear sir:-

You may know that I succeeded in getting the U. S. Bureau
of Mines to go up to Mohave County in January and make a survey and re-
port on my mica property. I have not been able to get a copy of their
report, but I have some excerpts from their report, copies of which I
am sending you herewith.

You remember I have been in to see you about this mica a
couple of times, but the more engineers that see it, the better it seems
to look. According to this report there is on Mica Giant claim alone
sbout $450,000.00 in strategic mica, which our Govermment is in dire
need of. I have leased the property to a Mr. Roy V. Waughtel, and he
hes interested people with money to get out the mica. The Bureau of
Mines, (U.S.) have recommended that the W.P.B. build 2% piles of road
to get the mica out, and the Grazing department of the Department of tle
Interior have also o0.k!d the road I am told, now it is up to the W.P.B.
to act. ' i

1t is my understanding that you have a lMr. Broadgate
connected with you that can do wonders with matters like this. - If so
could you have him get behind this road matter and see what he can do
if anything?y Our Government need the mica, we are anxious to get it to
them, everyfne hes passed on the mica and the road and have recommended
that the road be built, so help us get this property to operating at
the the first possible moment, if you please.

Im sure you will be interested in the excerpts of the
report mede by the buresu of mines, and I hope that you will think of
ways to rush the road matter to a successful conclusion. Thanking you
for your attention, and with kindest reagrds, I am,

Youfs very trply, o

T, Mac Smit
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