Minerai Report MR81-6

UPDATED REPORT ON THE TWIN BUTTES FELDSPAR-LIMESTONE-

FLAGSTONE PROPERTY, ALBANY COUNTY, WYOMING

by
W. Dan Hausel

July 6, 1981



UPDATED REPORT ON THE TWIN BUTTES FELDSPAR-LIMESTONE-

FLAGSTONE PROPERTY, ALBANY COUNTY, WYOMING

INTRODUCTION

The Twin Buttes Corporation's property lies immediately south of
Sybille Canyon in the central portion of the Laramie Range. This property
contains substantial resources of flagstone, limestone, potassium and
sodium-rich feldspar-bearing rock. Potential mining markets for this
property would be for flagstone production for commercial building material,
and feldspar production for use as a fluxing agent for the manufacture of
glass. The use of the anorthositic rocks as a source of alumina has been
discussed by Hagner (1951), Harrer (1954), and Osterwald and others (1966),
but as long as low-cost aluminum-rich bauxites are available to the United
States, the aluminum potential of the anorthosites would be essentially non-
existent.

The potential development of a glass industry in this region of Wyoming
was previously discussed by Hausel (1981). This region in Albany County not
only contains resources of feldspar-rich rock, but resources of nearby lime-
stone and glass sands are also available.

Location and accessibility

The property lies on the Baldy Mountain 7} minute quadrangle and on the
western flank of the central Laramie Range. Baldy Mountain located within
Sec. 8, T. 18 N., R. 72 W., is covered by ten lode claims and four placer
claims all owned by the Twin Buttes Corporation (Figure 1).

The property is accessible by unimproved dirt road which intersects
Albany County 11 about 2 miles east of the property. Albany County 11 trends
north for 6 miles where it intersects Albany County Road no. 12. From Albany
County 12, State Route 34 lies 6 miles to the west. At this junction, the
Union Pacific railroad lies about 8 miles to the west, and Laramie lies approx-
imately 26 road miles to the south.

Additionally, a four-wheel drive road runs directly west of the Twin
Buttes property. From this road, the Union Pacific railroad is located with-
in eleven miles of the feldspar deposit (Figure 2). This road would require
grading and widening if chosen as haulage access.

GEOLOGY

Introduction

Baldy Mountain (the Twin Buttes property in section 8) is capped by
Paleozoic sediments of the Casper Formation (Figure 3). The sediments are
formed predominantly of marine carbonates that were deposited in a Pennsylvan-
ian-age shallow sea. The upper section of the limestone is jointed parallel
to the surface. This produces an attractive flagstone.
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The limestones are underlain by two different types of feldspar-
bearing rock. A red to pink porphyritic potash feldspar rock forms dikes
and sill-like bodies that intrude a black to gray sodium-rich feldspar-
bearing rock (anorthosite). The anorthositic rocks are part of a batholith
which intruded metasedimentary rock sequences of the Laramie Range about 1.5
billion years ago. The reddish granitic (potash-feldspar) rocks probably .in-
truded the anorthosite complex during the emplacement of the Sherman Granite
batholith at about 1.4 billion years ago.

Paleozoic sediments (limestone-flagstone)

The cap rocks of Baldy Mountain (Figure 3) are cabonate rocks of the
Casper Formation. These rocks are limestones. The estimated average
calcium carbonate content of these rocks is 80% (Exhibit A). Near the top
of the sediments, the limestone contains parallel joints that are responsible
for the formation of flat sheets and blocks of flagstone. This flagstone
is attractive because of its unique sponge-like texture (Exhibit B).

The limestone is underlain by a thin basal conglomerate. In hand speci-
men, samples of this conglomerate contain rounded sand-sized to cobble-sized
pebbles of quartz, feldspar, and limestone cemented by a carbonate matrix.
This conglomerate was examined by scintillometer surveys for radioactivity,
but only one small localized zone on the northeastern edge of the sediments
contained above background radioactivity (radioactivity of this localized
area was only about two times that of background and is not considered anom-
alous).

The thickness of the limestone has not been determined by drilling.
However, field mapping suggests that the limestone may obtain a maximum thick-
ness of 125 feet (see cross-section A-A', figure 3). One estimate reported
in Exhibit A suggests that at least 60,000 cubic yards of limestone cap
Baldy Mountain. This figure is undoubtedly greatly underestimated as
suggested by Figure 3.

Potassium feldspar porphyry

These rocks form sill-like bodies and dikes of red to pink granitic
rocks that are intrusive to the anorthosite. Along the base of the eastern
flank of Baldy Mountain, one potash-rich sill forms a ridge of reddish rock
which is readily observable on the property, and on aerial photography. The
dip of the two north trending sills (Figure 3) that crop out on the eastern
flank of Baldy Mountain is approximately conformable to the base of the over-
lying limestone. Dips of the other dikes and sills were not determined. It
should be noted that the dip of the upper sill shown in cross-section A-A'
(Figure 3) is interpreted to parallel the base of the limestone and should
thus lie under the anorthosite on the western edge of Twin Buttes property.
However, if the average dip of this sill is less than that of the limestone,
it could pinch out under the limestone on the western flank of the hill. Only
drilling could prove the presence of the potash-feldspar-bearing sill under the
anorthosite in the southwestern corner of the property.

The feldspar-porphyry sills contain associated granitic rocks similar
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in composition to the Sherman Granite batholith. Apparently the granitic
rocks were intruded along the same passageways as were the feldspar porphyr
sills and dikes. C

In hand specimen, samples of the red feldspar porphyry rock consist of-
80 to 90 percent orthoclase (potash) feldspar phenocrysts set in a finer
grained matrix of minor mafic minerals (5 to 10%) and quartz (less than 5%).
The mafic minerals (amphibole) show some alteration to chlorite and epidote.
Localized stains of hematite and limonite suggest the presence of accessory
magnetite and possible ilmenite (less than 1% of the rock).

It is estimated by Shutt (1970) that approximately 10.6 million tons of
this rock underlies the property. This rock according to Shutt should
yield at least 9 million tons of potash feldspar.

Anorthosite (sodium feldspar)

The entire Twin Buttes property is underlain by anorthosite; a rock
that is enriched in andesine (soda) feldspar (Exhibits Cl1 and C2). The depth
that the anorthosite obtains under the property is not known, but it should
be considerable in that the Twin Buttes' anorthosite is part of an extensive
batholith.

During field examination, two anorthosite types were recognized. Much
of Baldy Mountain is underlain by fairly pure gray to black anorthosite con-
taining better than 90% sodium feldspar (andesine plagioclase) by volume, with
less than 10% mafics (pyroxene) and accessory ilmenite. In many grab samples,
the mafic and accessory minerals comprised less than 2% of the total volume
of the rock.

In the flat area of the eastern edge of the Twin Buttes property, the
anorthosite is more noritic in composition, and commonly contains about 10%
or greater mafic minerals. The composition of the feldspar ranges from
andesine to labradorite and are therefore slightly more enriched in CaO
than are the feldspars of the more pure anorthosite found on Baldy Mountain
(i.e. the labradorite feldspar chemically contains greater CaO:Na,O ratios
than the andesine feldspar). These two phases of anorthosite wereé not
differentiated during mapping.

An analysis of the heavy minerals contained in the anorthosite is
presented in Exhibit D, and the iron-bearing heavy minerals in Exhibit E.
Floatation tests are summarized in Exhibit F. The more important iron-bearing
heavy minerals are ilmenite, and this should be expected in that ilmenite is
common throughout the Laramie anorthosite complex. In places, such as in the
Iron Mountain District several miles west of Baldy Mountain, rich pods and
lenses of titaniferous ilmenite were found in minable tonnages in the anor-
thosite (Hagner, 1968).

Shutt (1970) estimates that the tonnage of exposed anorthosite at Baldy
Mountain is 19.8 million tons containing 17.8 million tons of andesine (soda
feldspar).

Summary

The Baldy Mountain area, in section 8, T. 18 N., R. 72 W., contains large
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resources of flagstone, limestone, potash and soda feldspar. These resources
are extensive and could supply a good-sized operation with minable ore

for more than a decade. Essentially all of the materials necessary to
support a glass industry are found in southeastern Wyoming (Hausel, 1981)
which should make the Twin Buttes property all the more attractive to
industry.

Market conditions were not examined for this report, but are briefly
discussed by Shutt (1970).
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GE0LOGY

Casper Formation
The limestones of the Casper Formation are marine in nature,
formed éuring Pennsylvanian-Permian time by a sea transgressing

-

from the nortﬁeast. Transzressive and regressive cycleé'were
most likely influenced by subsidence and uplift of areas to
the south and west, i.e., the Ancestral Rockies. The regres-—-
sions are reflected in the distribution and amount of the sands,
silts and clays derived from the emerging highlands.

After the deposition of the sands, silts and claysAand at

f a itransgression, “terrigenous material contin-

ued to be fed to the encroaching sea in decreasing amounts as

the subsidence continuesd, hence the basal contact of each lime-
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It appears that Baldy Mountain itself is a block; faulted

downward from ths main rim of the Casper Formation. However,
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REPORT OF ANALYSIS
Request No. 22 Lab No. 127 -152 Date June 19, 1978
Material Rock .
Submitted by Twin Buttes Co. J
Address 1515 Park .

Laramie, Wyoming 82070

Lab.-No.Saﬁg%e VDepth %Ca 'ZCaCo3 Lab.# Saﬁg}e Depth| %Ca kCaCo3v
127 | 1-1 {2 to &4} 32.9 82.2 144 »6—4 {10-12'| 32.0 {80.1
128 1-2 14 to 6Y 32.5 81.2 145 7-2 {2 to 4] 37.0 |92.6
129 1-4. 18-10" 8.75 21.9 146 7-3 |4 to 6 3656 g91.5
‘130 1-5 10-12']1 0.3 0.8 147 7-5a 16 to 8] 19.2 |48.1
131 2-4_|8-10" | 20,0 | 50.1 § 148 | 7-5b|8-10' | 6.8 |17.0 |
132 3-1 12 to &1 29.0 | 72.4 1 149 7-6 {10-12'| 14.1 |35.2
133 3-2 |4 to 61 20.9 | 52.2 150 8-1 |2 to 4] 28.7 [|71.9
134 3-3 6 to 8% 12.9 | 32.4 151 8-2 |4 to 6| 18.6 |46.5
135 3-4 18-10' | 14.4 | 36.1 ] 152 8-5 |10-12'| 38.5 ;96.3
136 | 3-5 10-12° 25.0 | 62.4
i37 4L-4 10-12'} 32.9 82.2
138 5-1 12 to 41 26,2 65.4
139 5-2 4 to 61 16.8 42.0
140 5-3 16 to 81 2.2 | 5.5
141 5-4 {8-10' 13.8 34.5
142 5-5 110-12'}| 33.0 82.4
143 6-3 [8-10' | 29.4 | 73.5

Analyzed by - Jane V. Thomas

Signedi 2 e LN gt m #E S
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Y October 2, 1978
¥Mr. Mike Bintner
1515 Park Avenus
Laramie, VWyoming )
Dear Mr. Bintners:
The Flagstone samples received by this office recently are
intezresting. The crystal-like composition on one side is
quite vnigue and had there been more space between the fis-
sures, -small stalazmites may have been developed. -
This is no% a common flagstone. ; i
‘Because of the distinguishing featurss this stone could be .
= - prozoted in the home and commercial building business, X

-Yours truly - : - - : SR
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NATURAL RESOURCES RESEARCH INSTITUTE
P. O. BOX 3038, UNIVERSITY STATION

LARAMIE, WYOMING 82071
REPORT OF ANALYSIS OR TEST

Sample No 4609 Date Apri] 21, 1977
Lab. No 22035 Material rock | )
Submittad by Mike Bintner - DateRec'd.__April 11, 1977
Twin Buttes Corp. 2dc helo
. Address___1515_Park, laramie, Hyo. . 82070...... Analyzed for il
original crushed ore
are 60-140
AY.0, 20.9 7.5 -
(AR
Si 0, 63.0 56.2 .
Fe,0, 4 1.8
Cal 3 8.4
Mg0 5 +6
Na20 4.1 5.1
K0 0.5 .12
Ti0, 0.28 <05
Cu 0.11
specific gravity _&.72
V. Thomas . Analysis Ccnmplefed,.“../.!‘pr'i.l 21 19 77

Analyzed by ____. Jan?‘ /
Slgnedgmll\ag’/m "R Analysis Reported. _.____. AP"”-@ ................. e 19--221.

o
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THE UNIVERSITY OF WYOMING

COLLEGE OF ENGINEERING

NATURAL RESOURCES RESEARCH INSTITUTE
P. O. BOX 3038, UNIVERSITY STATION

LARAMIE, WYOMING 82071
REPORT OF ANALYSIS OR TEST

Sample No 4598 S Date_._November 4, 1976
Lab. No 21953 Material ___rock
Submitted by Mike Bintner Date Rec'd_November. 3, .1976.
Address_______Twin Buttes Corpa . e s heelty ek Analyzed for Alumina, Iron
1515 Park
Laramie, WY 82070
Al_0s Fe,0a
28.8% 2.1%
Analyzed by__.__. JVI ; Analysis Comple#edNovember 4 ; \91?._,
. s Mo G A , RIS -
Signed.. . 22 L) AL Letrick o Analysis Reported. ovember L 19

d (Er‘xh;b it c-2)
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NATURAL RESOURCES RESEARCH INSTITUTE
P. O. BOX 3038, UMIVERSITY STATION

- LARAMIE, WYOMING 82071
REPORT OF ANALYSIS OR TEST

4609

V_Samp!a No

Lab. No

22033 :

SubmwhdbyW_Mike Bintner
Twin Buctes Corporati

Material_Anorthosite..

L ‘Ll

Date._May. 26

ot 311

Date Rec'd._April 11,1977

Address 1515 Park Ave. b Analyzed for Heavy Minerals in
-__- . laramle, WY_82070. __ 60 .}f«.l.‘f.(_)_.f?_";_sf‘_?f_?fh‘c‘:
Float on .95 851.2 gr | 97.01
Sink 1in 2.95 26.2 gr 2.99 say 3.0%
- 877.4 gr 100.00 R
’ The sample tL%at“d vas noL free of fine% which migrated so slowly in the
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heavy liquid that ¢

he sink proJL

ct, as filter

hd, carried a+ appreclable
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HAZEN RESEARCH, INC.

4601 INDIANA STREET
GOLDEN, COLORADO - 80401 -
TELEPHONE 303/279-4501 -

September 22, 1977

Mr. LaVerne W. Bintner
3700 South Roslyn Way
Denver, CO 80237

Re: HRI Project 4314
Removal of Impurities from Feldspar Ore

Dear Mr. Bintner:

A mineralogical examination of your feldspar ore was made
in order to determine the mode of occurrence of the iron. This examina-
tion was made upon your request following our meeting in August in
which the resulis of screening and flotation tests were reviewed as
per my August 19, 1977, letter.

As you may recall, the results given in the August 19, 1977,
letter indicated that a feldspar concentrate produced by flotation
would be expected to contain approximately 0.6% FepO3. The purpose
of the present mineralogical examination was to determine how this
iron was occurring in the concentrate.

For the mineralogical examination a portion of the first cleaner
concentrate from flotation test A-4 was examined under the microscope.
It was found that there were three types of iron occurrences: (1) as
relatively coarse grained attached particles of ilmenite, (2) as surface
coatings of hematite and limonite, and (3) as very small lamella of
tentatively identified ilmenite occurring as oriented inclusions within
the feldspar crystals. It is believed that the majority of the iron
occurs as these lamella and due to their fineness, their liberation,
and removal would require extremely fine grinding.

The first two forms of iron are potentially removable. To
determine to what extent they could be removed, a sample of the

(Exhibit E)

RESEARCH AND DEVELOPMENT FOR THE CHEMICAL AND MINERAL INDUSTRIES



Mr. LaVerne W. Bintner -2 - September 22, 1977

concentrate was leached in a 1:1 HCI acid solution at 75°C for one
hour. The results of this test gave a "clean" feldspar concentrate
containing 0.337% FepO3. This is a 43.6% reduction in the iron based
on a feed of 0.598% FepO3. We believe this to be indicative of the
practical minimum level of iron that could be attained.

This practical iron limit was further substantiated by hand
picking under the microscope crystals of feldspar which had clean
surfaces and contained only the lamella of ilmenite. An assay of
this hand-picked fraction gave an iron level of 0.387% Fe203.

During the foregoing examinations, it was noted that the
feldspar crystals that were abundant in the ilmenite lamella were
slightly magnetic. Therefore, a high intensity magnetic separation
was made on the plus 48-mesh fraction of the concentrate sample.
The magnetic separation resulted in three products: (1) a strongly
magnetic product containing feldspar crystals that contained large
amounts of the ilmenite lamella, (2) a weakly magnetic fraction in
which the feldspar crystals contained a lesser amount of ilmenite
lamella, and (3) @ nonmagnetic fraction which contained relatively
clean feldspar crystals having a low level of ilmenite lamella. The
weight distribution and assays of the three products are given below,
Please bear in mind that this separation was done only on plus 48-mesh
material and a similar separation on the entire concentrate may give
somewhat different results.

Table 1

Results of Magnetic Separation
on Plus 48-mesh Materiall/

% Iron Level
Fraction Wt % Fe203
Strongly magnetic 26.8 0.615
Weakly magnetic 48,5 0.302
Nonmagnetic 24,7 0.292

1/ First cleaner concentrate, flotation
test A-4,

HAZEN RESEARCH, INC.



Mr, LaVerne W. Bintner -3 - September 22, 1977

An acid leach of the nonmagnetic fraction in 1:1 HCI at 80°C
for one hour gave a product assaying 0.236% Fe203. This is a 19.2%
reduction in the iron level. This would appear to be the absolute
minimum level of iron that could be achieved; however, it would probably
not be practical to obtain.

I hope the foregoing information will prove helpful. It is
extremely valuable since it identifies the mode of occurrence for
the iron and defines the limit to which the iron can be removed. If
you should have any questions, please feel free to contact us.

Sincerely,

J. C. Gathje
Project Engineer

JCG:mk

HAZEN RESEARCH, INC.
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HAZEN RESEARTCH, INC.

4801 INDIANA STREET
GOLDEN, COLORADO - 80407
TELEPHONE 303/279-4501

‘Augqust 19, 1977

Mr. LaVerne W. Bintner
3700 South Roslyn Way
Denver, Colorado 80237

Re: HRI Project 4314 ,
Removal of Impurities from Feldspar Ore

Dear Mr., Bintner:

The purpose of this letter is to s¥mmarize the results of the work
to date.

Four flotation tests have been run on the ore. A metallurgical
balance has been made on only three. A metallurgical balance on the
fourth test is not planned at this time. A screen analysis of the ore
and an analyses of the fractions are also attached.

Results of the flotation tests are tabulated in Table 2, and screen
analysis is given in Table 3. As you review the flotation data please
keep in mind that the conditions have not been optimized. These results
are only indicative of the ore's amenability to treatment. '

The results of the flotation tests show the lowest iron for Test A-4
with a level of 0.598% Fe_O., in the feldspar concentrate. This accounted
for a rejection of approximately 90% of the total iron in the ore feed. The
flowsheet for Test A-4 is similar to those used commercially to treat feld-
spar ores. It should, therefore, be the most indicative of what to expect
from the ore.

The results of the screen analysis and fraction assays of Table 3
indicate that there may be a locking problem with the iron. This point
should be investigated further by mineralogical examination to best deter-
mine the iron's mode of occurrence and its size.

(Exhibil F)

RESEARCH AND DEVELOPMENT FOR THI CHEMICAL AND MINERAL INDUSTRIES
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Table 1

Analysis of Ore

August 19, 1977

HRI 11802
Analysis
1-"e203 Mn A1203 VZOS
% % % %
2,25 0.025  R26.0  <0.01
Note: Fluorescent X-ray spectrographic

analysis of ore is attached with

letter.

HAZEN RESEARCH. INC.



Mr. LaVerne W. Bintner -2- August 19, 1977

‘ Should you have any questions regarding the enclosed data, please
feel free to contact me. Mr. Carrasco and I are looking forward to meeting
with you on Tuesday, August 23, 1977,

Best regards.

Yours very truly,

HAZEN RESEARCH, INC.

—_—
J. C. Gathje
Project Engineer

JCG:mgp
Enclosures

HAZEN RESEARCH, INC.



Attachment to Letter
Mr. LaVernue W. Bintner

-2- August 19, 1977

Table 2 ’.

Summary of Flotation Tests

Feldspar Concentrate

Assays
Feed Size Weight % Fe, O Mn Al,O V,O. 8iO, Na,O
23 273 275 2 2
Test No. Tyler Mesh of Feed % % % % % %
A-1 -200 57. 60 0.768 0.008 25.0 <0.01 Y
A-3 35 x 150 85.91 1.45 0.015 26.6 0.01 R V4
A-4 35 x 400 48.52  0.598 0.004  26.5 Y/ 450 4.59

1/ Not assayed.

HAZEN RESEARCH, INC.
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Table 3

Size Analysis and Chemical Analysis -of Size Fractions

-3- August 19, 19'77

HRI 11802
_ _Assay ' Distribution
. =

Feed Size Weight Pe203 A1203 Mn VZOS li‘ezO3 1-\‘1203 Mn VZOS
Tyler Mesh % % % % % % % % %
20 x 60 71.71 1.82 26.0 0.017 <0.01 62.3 72.6 50.0 -
60 x 150 14,48 217 25.0 0.023: <0.01 15.0 14.1 13.6 -
150 x 200 3.50 2.30 24.0 0.030 <0.01 e . P 4.3 -
-200 10.31 3.82 25.0 0.076 <0.01 18.8 10.0 32.1 -
Calculated 100.00 2.09 25.7 0.024 - 100.0 100.0 100.0 -
head

Assay head

= 2.25 26.0 0.025 <0.01 - -

HAZEN RESEARCH, INC.
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Table 4 .

Screen Analysis of Feldspar Cleaner 1 Concentrate from
Flotation Test A-4

Feed Size

Tyler Mesh Weight % Cumulative % Retained
0 x 48 3.19 3.19

48 x 65 16.01 o 19.20

65 x 100 25.88 45.08

100 x 150 20.98 66.06

-150 33.94 100.00

Total 100.00

HAZEN RESEARCH. INC.
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Mr. LaVerne W. Bintner
F1.UJO RESCENT

x RAY
SPEC TROGRAPHIC

Analytical Laboratory %
XXX QUALITATIVE

XXX SEMI-QUANTITATIVE
— _QUANTITATIVE

ANALYTICAL REPORT

Hazen Research, Inc

TO:

EOTE: Tha valuas te.cw ara esimg

718 Shermuaa Steeet (cear)

Denver, Colozado 80203
Phone (303) 837-1396 -

Merlyn L. Salmeon, Manager

Job Number.%?ﬂqq_

Page | N 9 Pages

Date.

‘ad parceniagas (>

o mstal equivalant of the indicoted elerments. My

SAMPLE: HRI 11802 ’ check was made for elemenis wib clomic numbes
e = an 22 (ceiow thanium) Ren 1 s

Copper 0,010 . Iron 1.5

Silver Cobalt

Gold : Nickel 0.005

Zinc 0.013 Cesium

Cadmium Rubidium 0.00%

Mercury Barium. 0.072
allium Strontiuth 0.090

Indium Titanium 0.13

Thallium. Zirconium 0.024

Germanium _ Hafnium

Tin _. Thorium

Lead 0.012 Vanadium

Arsenic 0.005 Columbiuvm

Antimony Tantalum

Bismuth Chromium 0.005

Selenium. Molybdeaum

Tellurium Tungsten

Bromine ~ Uraniam

Iodine £ Manganese 0.057

s

Lanthanum

Cerium

Praseodymium___

Neodymium

Samarium

Europium

Gadolinium

Terbium. —

Dysprosium

Holmium

Erbium
Thulinvm

Ytterbium

Lutetium

Yttrium 0,005

: = ﬂ{]’_\;\_ﬁ_xyg}ég@w

NOTE: A FORTION OF THE REPORTFO SAMPLES WILL BE RETAINTD ON FILE FOR A PERIOD OF FIVE YEARS FROM THE ADOVE DATE. THE
REMAINOEN OF THE SAMPLE VWILL EBE PETAINED FOR THIRTY DAYS PENDING RECEIPT OF WRITTEN INSTRUCTIONS FOR DISFOSAL FROM THE

ADDKESSZE ABOVK.
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Mr_ IoVerpe W, Bintner
FLUD wI5cEnT

X LAY
SPEC TROGRAPHIC
Analytical Laboratory

TO:
Hazen Research,

SAMNPLE:

0.005

Test-A-1, Feldspar concentrate

Copper

Silver

Gold_

Zinc 0.003

" Cadmium

Mercury

Gallium

Indiuvm

Thallium__

Germanium

Tin__

Lead.. 0.009

Arsenic

Antimony

Bismuth

Sclenium

Tellurium

romine

Iodine

ADDRESSET AUBOVE.

-6- August 19, 1977

XXXX _QUALITATIVE
XXX SEMI-QUANTITATIVE
QUANTITATIVE

ANALYTICAL REPOR

718 She_rmm Street (rear)
Denver, Colorado 80203
Phone (3023) 837-13398

Merlyn L. Salmon, Manager

Job Nu mber__Mo___

2 9

Pages = of Pages

Date. S Aug 1977

[OTE: Tha valtad Galow nrs estimaiad parcantagss e

tha maal equivalent of the indiccted eleamemts. Hp
cbeck was made for elements with atomic numbers b=

than 22 (below tiianium)

Iron 0.52 Lanthanum

Cobalt_ Cerium

Nickel 0.004 Praseodymivm
Cesium. Neodymium

Rubidium Samarium

Barium,. 0.0L9 Europium

Strontium______ 0,094 Gadolinium

Titanium_ 0.032 Terbium -
Zirconium 0.025 Dysprosium
Hafnium Holmium

Thorium_ Erbium

Vanadium 0.007 Thulium

Columbium Ytterbium

Tantalum Lutetium

.bChromium Yitrium 0. 001 __
Molybdeaum

Tungsten

Uranium.

Manganese 0.018

'B>’~—33’1’ﬁﬂm/,_2gjﬂw(m/'

HOTE: A PORTION OF THE REPORTCD SAMPLES WILL BE REFAIMED OGN TILE FOR A PEAIOD OF FIVE YEARS FROM THE ABOVE DATE. THZ
REMAINDER OF THE SAMPLT WILL BE RETAINFD FOIW THIRTY DAYS PEMDING RECEIPT OF WRITTEN INSTRUCTION3 FOW DISPOSAL FROM THE
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1c..LaVerne W. Bintner -7- August 19, 1977
%L & I{ISCENT 718 Sherman Street (rear)
X RAY ] . Denver,-Colorado 80203
A Phone (303) 837-1396
Spiib TI‘\OGRAPI‘I {C Merlyn L. Salmon, Manager
Analytical Laboratory
: _XOOX QUALITATIVE
XXX SEMI-QUANTITATIVE
—  QUANTITATIVE
it . . 21780
: ANALYTICAL REPORT i
TO! - Page 3 of. 9 Pages

‘Hazen Research, Inc %5 Aug 1977

Date

BOTE:! TEa valuas Enlow are estirzalad parcantagay i
ths melal equivalent of the incicatad elaxems. N3
chect was mcda for elemenis with closic Rumbery laxs
thon 22 (below tirgnium)

SAMPLE: Test A-1, Heavy minerals concentrate

Copper 0.014 Iron 2.8 Lanthanum
Silver Cobalt Cerium
Gold ' Nickel 0.00% Praseodymium
Zinc_ 0.009 Cesium " Neodymium
Cadmium. Rubidium Samarium )
Mercury Barium 0.074 Europium
Gallium Stronsinas 0.080 Gadolinium
Indium Titanium 0.50 Terbium
Thallium Zirconium 0.024 Dysprosium N
Germanium Hafnium_ Holmium
Tin Thorium Erbium
Lead 0.016 Vanadium 0.022 . Thulium
Arsenic Columbium___ ~ Ytterbium
Antimony Tantalum Lutetium
Bismuth ~ Chromium Yttrium 0.004%
Selenium Molybdenum
Tellurium Tungsten
Bromine - Urani;un_ 0.003 _
Todine : Manganese. 0.058
s

' | B )_q/lhvov»;/,ﬁﬁaw‘”\/

NOTE: A POKTION OF THE RLPORTED SAMPLES WILL BE RETAINED ON FILE FOR A PERIOD OF FIVE YEARS FROM THZ ANOVE DATE. THE
REMAINDER OF THE SAMPLE WILL CE PLTAINGD FOR THIRTY OAY3 PrHDING RECEIPT OF WRITTEN INSTRUCTIONS FOR DISPOSAL FROM THE
ADDHEFSSEE AUOVE.
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FLUO RESCENT

xr
A

RAY

SPEL TROGRAPHIC
Analytical Laboratory

TO:

SAMPLE:

ANALYTICAL REPORT

Hazen Research, Inc

Test A-1, Slimes

Copper 0.022

Silver

Gold
Zine 0.011

" Cadmium

Mercury
Gallium
Indium
Thallium_
ermanium
Tin
Lead

Arsenic

Antimony

Bismuth

Selenium

Tellurium

Bromine

Iodine

ADDRESSER ANOVE.

XXX QUALITATIVE

XXXX SEMI-QUANTITATIVE

— QUANTITATIVE

August 19, 1977

718 Sherman Street (rear)
Denver, Colorado 80203

- Phone (303) 837-1396
Merlyn L. Salinon, Manager

Job Number. 21780

Page_ b of. g Pages
Pate. 5 Aug 1977

BOTE: Tha vahuas below ors esiimated percemagas I

the mstal equivalent of the indicated

slamema Ny

chack wos mads for elamsnts with calomic puxbery
!a tomic pi:
Bon 22 (Oelowm tReahum), -

Iron 2.4
Cobalt

Nickel 0.009
Cesium

Rubidium

Barium 0.080

S tronéunL____O.LO.&L_

Titanium______0.13
Zirconium 0.016
Hafnivm

Thorium.

Vanadium 0.008
Columbium

Tantalum

Chromium 0.007
Molybdenum

Tungsten

Uraniuvm 0.009
I\Ianganese_M_

Lanthanum

Cerium

Praseodymium

Neodymium_

Samarium_

Europium

Gadolinium_
Terbium

Dysprostum___

Holmium

Erbium
Thulium

Yteechium

Lutetium ~

Yttrium

NOTit A PORTION OF THE PEPORTED SAMPLES WILL BC REFAINFD ON FILE FOR A PFRIOD OF FIVE YCTARS FROM THE ABOVE DATL. THE
REMAINDER OF THRE SAMPLE WILL BE RLTAINCD FOP THIRTY DAYS FPENDING RECEIPT OF WRITTEN INSTRUCTIONS FOR DISPOSAL TROM TiIS
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Mr._ LaVerne W, Bintner
FLUG RESCENT

X  RAY
SPEC TROGRAPHIC
Analydcal Laboratory

SAMPLE:

Copper. 0.008

XXX QUALITATIVE

August 19, 1977

718 Sherman Street (rear)
Denver, Colorado 80203
Phone (303) 837-1396
MerlynﬂL. Salmon, Manager

Test A- 3, Feldspar concentrate

Silver__

Gold

Zinc 0,004

Cadmium

Mercury

Gallium

Indium

Thallium

Germanium _

Tin_

Lead

Arsenic_

Antimony

Bismuth

Selenivm_

Tellurium

Bromine

Iodine.

- QUANTITATIVE

ANALYTICAL REPORT

Hazen Research, Inc

XXXX SEMI-QUANTITATIVE

. Job Numbcr._._zl‘.z_s_g_.
Pﬂt!L": S of. 9 Pages

Do 5 Aug 1977

EOTE: Tha volues Beiow are estimatad patcentages toy
the mtal equivalent of the indiccisd elsmerts. - Ha

oheck was mads for elements with clomic numbery leoy

tlica 22 (below titanium)

Iron 0.80
Cabalt.

Nickel 0.005
Cesium

Rubidium

Bariums 0.070
Strontium 0.078
Titanium 0.065
Zirconium 0.020
Bafaium

‘Thorium

Vanadium_ 0.023
Columbium

Tantalum

Chromium 0.002
Molybdenum
Tungsten

Uranivm

Manganese 0,015

Lanthanum

Cerium :
Praseodymium ___
Neodymium

Samarium___-

Europium

Gadolinium

Terbium

Dysprosium
Y

Holmium

Erbium

Thulium_

Yteerbium

Lutetium

Yttriom__ 0,001

HOTE: A FORTION OF THE REFPORTED SAMPLES WILL BE RETAINCD OM FILL FOR A PERIOD OF FIVE YEARS FROM THE ABOVE DATE. THE
REOMAINDER OF THE SAMPLE WILL DE RETAINED FOR THIRTY DAYS FENDING RCCEIPT OF WRITTEN INSTRUCTIONS FOR DISPOSAL FROM THE

ADDRESSEL AUOVE,
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FLYJO RESCENT
X RAY
SPEC TROGRAPHIC
Analytical Laboratory

TO:

SAMPLE:

Copper

Test A-3, Heavy minerals concentrate

0.007

Silver

Gold

Zinc 0.008

" Cadmium

Mercury.

Gallium_

Indium

Thallium

Germanium

Tin

fead 0.010

Arsenic

Antimony

Bismuth

Selenium

Tellurivm

romine

Jodine

ALDDRESSER ANDVE,

-10-

XXX QUALITATIVE

Angust

XXEXSEMI-QUANTITATIVE

— QUANTITATIVE

ANALYTICAL REPORT

“Hazen Research,. Inc

19, 1977

718 Shennan Street (rear)
Denver, Colorado 80203
.FPhone (303) 837-1396

Merlyn L. Salmon, Manager

Job Nu mber__z.l;z_Si_

6 9

Page =~ of < . Pages

Dt 5 Aug 1977

HOTE: Tba vciuad Bslow are estimatad paroentcges Ix
tha meial equivelent of ths Indicaled elemams. MHa

check was macz lor elamanis whh ciomic nuxhers sy
than 22 (celow ti:aniuml

Iron 3.8 Lanthanum

Cobalt Cerium

Nickel 0.011 Praseodymium___

Cesium_ Neodymium

Rubidium 0.005 Samarium_

Barium 0.14 Europium_

Strontium __0.083 Gadolinium

Titanium 0.81 Terbium_ .

Zirconium 0.0256 Dysprosium

Hafnium Holmium

Thorium Ecbium

Vanadium 0.032 Thulium

Columbium. 0.092 Ytterbium.

Tantalum Lutetium_ _
- Chromium 0.005 Yeteium 0,002

Molybdenum

Tungsten

Uradium 0.009

Manganese 0.069

B),‘V;Q/l,’ hv(/),a\))ﬂxg/:@l% _

NOTE: A PORTION OF THEZ REPORTED SAMPLES WILL BE PETAINED ON FILE FOR A FCRiOD OF FIVE YEAR3S FROM THE ABOVE DATE. THE
REMAINDER OF THZ BAMPLE WILL BE RETAINCD FOR THIRTY DAY3 PUONDING RECEIPT OF WRITTEN INSTRUCTIONS FOH DISPOSAL I'MOM THE
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HRI FLOTATION TEST

August 19, 1977

TITLE: Twin Buttes Mining Corporation TEST NO.: A=1
OBJECTIVE: Initial flotation test using minus 200-mesh oro. PROJECT: 4314
REMARKS : SAMPLE: HRI 11802, minus 200-mesh, 1,000 g DATE Julv 14, 1577

PAGE !l __of i
WATER: _Delonized MACHINE: Agitair, LA-500 BY: CcG
TEST _CONDITIONS Heavy Mica
“OPERATION Deslime /] Cond Ro Float | Cond Ro Float

CELL 1000 1000 1000 1000 1000
TIME, MINUTES - 2 2 2 S
pH - 2,30 2,30 2,20 2.25
_TEMPERATURE, °C - 20 20 20 20
SOLIDS, % - ~ 50 - - -

P COIR - _ 0,40 - - - |
Z( AP 815 - 0.40 - - = e
280y - 4.40 - 2,00 2,00

)

- |—floechst 1940 N = = = = . =
1 AP a4s - - - - 0,18 §
5 0.28 |

H i
w
@
: R
1/Uscd Daxad 30 for dispersion
TEST DRY WEIGHT ASSAYS, % UNITS DISTRIBUTION, %
& WEIGHT ' . M
PROOUCT o % FezO3 1\1203 Mn VZOS Fezo A1703 Mn

Head (assay) - - 2.25 26.0 0.025 «<0.01 - - -

Feidspar conc 572.81 57.60 0.768 25,0 0.008 <0.,01 208 57.6 20.6

Heavy min, conc | 246.71 | 24.81 4.96 24,0 .050 0.02 57.0 23,8 55.6 A

Slires 174,87 17.59 2.76 26,5 0.030 <0.01 225 18.6 23.8 1

1

Hoad (cale) 654,39 | 100.00 2.16 25.0 0.022 - 100.0 100.0 100.0
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HRI FLOTATION TEST

TITLE: Twin Buttes Mintng Corporation ' TEST NO.: A3
csvecTive: _Elotation of 35 x 150-megh ore ) PROJECT: 4314
REMARKS : . SAMPLE: HRI 11802, 35 x 150-mesh DATE ! July 15, 1377
‘ PAGE: S
WATER: Deionized MACHINE: Agitair, LA-500 BY: ICG
TEST CONDITIONS 50 No.l Heavy No,.2 Heavy
OPERATION Cond Mica Float |Dewater | Cond Float Cond Float
CELL 1060 1000 = 1000 10Q0 _-.1000 1000
TIME, 'MINUTES 2 2 - 3 2 3 | /
oH 2.8 3.0 = 2.40 2.60 2,60 1_ 2 80 !
TEMPEZRATURE, °C | 2 20 - 20 20 20 20 i
SCLIDS, % - - - = = = =
2504 2,22 = - 3.32 - - - !
Z1 Ammac T 0.66 - - - = TP, IS
= DF-250 0.14 0.071 - - - 0.071 0.177
n
AP EOI1R - - - 1,66 - - -
£ AP 825 - - 1,11 -
< [ AP 845 = - - - A 0.65 :
P
3
\\
TEST ORY WEIGHT ASSAYS, % UNITS ODISTRIBUTISH , %
WEIGHT : sy
PRODUCT - % Fe,03  [A,0, o v,0¢ Fe,05  |AlyO4 Ma
Hazd (rezay) = - 2425 26.0 0.025 <0.01 | - - -
Talderar canc 309,99 85.91 1.45 26.6 0.015 <0.01 61,7 87.6 51,1
Hesin s loons 50.83 | 14.09 5.49 23.0 0.058 0,03 L 38.3 .4 38.9
Hzad (calc) 360,82 1100.00 2,02 26,1 0.021 - 100.0 100.0 100,90
hri



wir, Laverne W, Bintner ‘ g - 13 - August 19, 1977

. HRI_FLOTATION TEST
TITLE: Twin Buttes Mining Cerporation TEST NO.: A=4

B ST -

osJecTIve: _Production of clean feldspar concentrate, PROJECT: 4314
REMARKS: __Use of mica float followed by {ron float and then a feldspar float. SAMPLE HRI 11802, minus 6-mesh, 1,000 g DATE: August 4, 1977
: ' PAGE: ..} o
WATER: __DPelonized MACHINE: Aqitafr, T.A-500 BY: ca

TEST _CONDITIONS xe ' Heavy Feld- Feld-
OFERATION Grind 1/ [ Deslime Cond __ |Mica Float| Dewater | Cond Float Dewater Cond spar Float| Dewater | Cond spar Flcat
CELL Fod (G) |400-mesh | 1060 ] 1000 1000|1000 1000 1060 1000 1000 1000 1600 1600
TIME, MINUTES 5 and 4 - 16 5 - 10 7 - 5 3 - 5 1-1/2

pH - = 2,25 3.05 - 1:75 1,95 - 2,00 2.40 - 2.3 2.45
_TEMPLRATURE, °C - - - - - - . = - P i “ -
SOLIDS, % 50 - - - - < = = - = ° = =

= = 2,63 = - 4,05 ~2.02 B P _ = -

z - - 0,28 - - - - - 0.81 - - 0.61 -

3 = - 0,275 5 g 5 = s i 2 e 0 14 2

2 - - 0.323 - - - 0.259 - " 0.13 - - -

| Morco M=70 = = = = - 3.04 1,01 - - - - - -

2| _HE = E - - - - - - 8.50 - - 8.10 -

t.JJ

L4

g v’

1 A%

1/ 3tage ground and sized to 35 x 400,

TEST DRY WEIGHT ASSAYS, % UNITS DISTRIBUTION, %
WEIGHT S ' . o e

PRODUCT q % - I’e?_O3 Mn NaZO 810, P\.9u3 I\uZO
tzad (assay) = = - = - & = s
Fold,_clnr 1conc 473,19 48,52 0.598 0.004 4.59 45.0 9.9 ~64.8
[ Feld. clnr 1 tails 31.01 3. 14 1.50 = 4.27 = 1.5 = 3.9
Fzald. ro tails 268.96 27,23 3,75 - 3.95 - 34.9 31.3
Iren conc 84.78 8.58 10.84 - - - 31.9 .
\Mica conc 12.49 1,27 5.45 - s - - 2.4 =
Slimes 111,23 11,26 5.00 - - - 19.3 =
Heac (cale) ._987.66 [100.00 2,92 - 4.4 -
Feld. ro cone - - - - - -

hri
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FLOTATION TEST

August 19, 1977

TITLE: Twin Buttes Mining Corporation TEST NO.: A-4
OBJECTIVE: PROJECT: 4314
REMARKS: SAMPLE: HRI 11802, minus 6~mesh, 1,000 g DATE: Aucust 4, 1977
| PAGE ! e s 01 G
WATER: DPelonized Agitair, TA=-500 BY: 176
TEST COMDITIONS Feldspar
OPERATION Cond Clkancr 1
CELL 1000 1000
TIME, MINUTES 5 2
oH 2,35 2,60
TEMPERATURE, °C - -
SOLIDS, % - -
Armac 1 - -
= | ruel oil 2 - -
= EY 2.16 - R TSI RN N i
e )
-
=
«
-
&
TEST DRY WEIGHT JISTRISUTION, %
PRODUCT WEIBHT %
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Flowsheet for Flotation Test A-4

Ore

l

Stage Grind to 35 x 400-mesh

| ,

Mica Flotation » Mica concentrate

}

Heavy minerals flotation —_ §Heavy minerals

|

Feldspar flotation »Silica residue

Final feldspar concentrate
7

Figure 1

HAZEN RESEARCH, INC. =

G-
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