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RESUME

JOHN 0. RUD
GEOLOGIST, M. SC.

PERSONAL DATA Date of Birth: November 23, 1938

Marital Status Divorced
Health Good
EDUCATION 1970 - Bachelor of Science (Geology)

University of Oregon
1971 - Master of Science (Geolugy)
University of Oregon

EXPERIENCE General Partner and Manager of Southwest (vlor Supply
Located a source of red iron oxide to be used as a color
pigment in the paint and concrete industry. Designed
and constructed the processing facility. Southwest Color
Supply is presently mining, processing, and selling
a red iron oxide pigment

Geological Censultant

Completed reserve studies and pit design for Sunwalker

Devel:opment Inc. on the Cherokee Rock Quarry. Quarry
presently under production producing decorative rock

aggregate.
Geolvgrcal Qpsultaat

Economic evaluation of the San Francisco Volcanic Field
to determine its potential as a source of {ightweight
aggregate.

Gevlogical Consullapnt

Compleled a2 underground evaluation of the Bearup Mine,
Glenwond. New Mexico. Presently supervising rehab of
underground workings.
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Swological Coasultar

Completed Geolngical evaluations on 40 gold mines in
Yavapai and Maricopa Counties for a Canadian firm to
determine the economic potential of placing the Redtail
Mill into a custom milling facility.

Gevlogical tonsultan(
Ron Lewis Construction. Located and evaluated rock
formations in northern Gila County for utilization as road
base material. Quarry presently in production for AB&
MA road hase on Arizona state highway 260 road

improvement profects.

1989 - 1990

Leased the RedTail gravity/flotation/cyanide mill near
Congress AZ. Currently processing gold eres {rom the
Gearge Washington mine, Clementine mine and Pikes
Peak mine. Mill is operating as a custom milling facility.

Formed a Public Company, (HIGHLAND RESOURCES INC.
Director, Sec. Tres) Highland Resources Inc. leases

the George Washington Gold mine near Wickeaburg,
Arizona. Raised initial funding to place the mine into
production. Gold ore is being transported to the RedTail
fintation/cyanide mill for processing.

1987-1988

Geologrcal (onsultant for a private company.

Located and assisted in the development of a 30 to 50 ton-
per-day gold mine near Congress, Arizona. Consulted on
the design, location of equipment and construction of the
150 TPD RedTail flotation/cyanide mifl.

1987 - 1988

Geological Consultant for Real Estate Firm.

Conducted geological evaluation and detail feasibility
studies on granite property near Apache Junction.
Property is presently in production selling granite

for landscaping purposes.

Conducted geological evalvation on a Gila River
sand deposit. Property suld for development.

John Q. Kud
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1986-1987

Greological Copsuitan! for a privale company.

Conducted evaluations ap placer gold property near
Congress, Arizons. 7

Leased agitation cyanide equipment to conduct tests

on the gold potential of the mines in the Congress Area.
Conducted extensive studies on the economic potential of
magnetite, iron oxides. specularite, vermiculite, and
perlite for industrial use. Developed pitot mill for initial
processing of the above minerals. .

Consulted on construction of processing plant for the iron
oxide material. Plant is on standby waiting resulis from
weathering tests heing conducted by paint and roof tile
manufacturers.

Geological Consulfant for private company to develop
the Crater sulphur-gypsum deposit near Big Pine,
California.Market studies completed for foreign and
domestic markets. Crater mine is in production.

1981-1985

Director and Vice President of exploration

A public corporation with holdings in 2 lead-silver mine
in Yuma, County, Arizona and Cattle feeding operations in
Jowa. The Lead-Silver mine hasbheen developed to the 300
ft level is on & standby status due to low sifver prices.
Extensive cyanide leach tests were completed. Leach

pads instailed and operated for the recovery of sifver

and gold.

1977 to 1983

Geological Copsuliant

Project included the geological evalvation of the
Butterfield Placer deposit near Yuma, Arizona.

Geological evaluation of the Castle Dome mining district
near Yuma, Arizona. Negotiated the purchase of all
mining claims in the district. Retained all personnel for
the development of the Hull Mine. Hull mine was
developed to the 300 level and placed into production at
150 tons-per-day and operated at full capacity until the
severe drop in silver prices in 1983.

John O. Rud Geological Consultant



Purchased and rehabilitated a 75 TPD portable gravity mill
which was leased out to pumerous mining companies for
bulk sampling. Mill sold to focal mining company and is
presently operating in Mezico. Designed and supervised
heap leach operation near Corborca, Mexico fora
Canadian public company.

Consulted and supervised the Brick Mine decline
development near Arivaca, Arizona for a public company
listed on the Vancouver Exchange.

Geological Evaluation of the Little Jessie Mine near
Humbelt, Arizona. Supervised rehabilitation of
vnderground workings. Leased portable gravity mill for
bulk sampling of dumps.

Geological evaluation of the open pit gold mine in Valley
County, Idaho. Project was financed and placed intoa
production status.

Gealogical evafuation of the George Washington mine
near Wickenburg, Arizona. Mine placed in production.

Geological evaluations of the fluorspar deposits in the
Tonto Pasin area of Arizopa.

Initiated a fluorspar dump reclamation program.
Purchased trucks and transported material for processing
at the Tonto Fluorspar Mill. Acid grade flvorspar was sold
to Allied Chemical.

1976-1977

Geojogical Consyllapt
Conducted geological evaluations in the Central City area,
Coforado.

Geological evaluations of Uranivm denosits near Green
River, Utah.

Consulled and supervised the development of the Quito
Mine, shipped gold-copper ore to the Central City Mill, at
Central City, Colorado.

Consulted on the rehabilitation of the Black Hawk
{lotation mill near Idaho Springs, Colorado.

Purchascd and shipped the Lamartine mine dumps to the
Central City flotation mill.

e S e RS
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1973 - 1976

Geologrcal Copsyltant :

Geological evaluation of limestone deposits for sources of
agricultural lime and decorative stone. Open two quarries
near Medford, Oregon, and sofd agricultural and
decorative products. Operation was sold to major producer
of agricuitural products.

Gealogical evaluation of pumice deposit near Mt. Shasta
California. Mine was open and material soid to the
northern Cafifornia block manufacturers. US.
Gavernment initiated action and purchased mine claims
which were included in a new wilderness area.

Leased several mine dumps in central Nevada and
conducted heap leaching operations.

Consultant for Pacific Power & Light Co. Supervised
drilling program on the Spring Creek Coal project near
Decker, Montana.

1971 - 1973

Geological Lonsyltant

Consultant for numerous public companies trading on the
Vancouver and Calgary exchanges. Extensive geological
evaluations, geochemical, and geophysical surveys
completed in the Highland Valley area near Kamloops, B.C.

1961 - 1967

{Indergrovad Miner

Worked as a underground miner in numerous mines and
diversion tunoels for dam construction in Washington,
Idaho.and Montana area.

John Q. Rud Geological Consultant
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METRLLUBRGICAL TESTING FOR THE
PRECIOUS METALS CONTENT WITRIN
THE PYRBCLASTIC MATERIALS LGCATED
IN THE NORTHERN ARIZONR FOLCANIC FIELDS

For

MARIAH-GUILDMARK INDUST 0 )
Phoenix, Arizona

by

John O. Rud
Geologist, M.Sc.
February 12, 1992




CONCENTRATION AND EXTRACTION OF PRECIOUS METALS
FROM VOLCANIC MATERIAL

SAMPLING PROGRAM

A program to sample and evaluate various cinder cones for Mariah
International and Guildmark Industries Joint Venture was undertaken
during November, 1991. A total of 7 cones was sampled in the Coconino and
Kaibab National Forest Service area. The samples ranged in size from 150 to
3.400 pounds each and were taken in a manner to be representative of the
material exposed in the exisling quarries. The pyroclastic deposits sampled
are listed below. (See location maps)

Camel Pit Township 23 North, Range 4 East, Section 16
Ebert Mountain Township 25 North, Range 4 East, Section 11
Cadillac Pit Township 25 North, Range 5 East, Section 17
House Pit Township 25 North, Range 5 East, Section 7
Slate Mountain Township 25 North, Range 5 East, Section 35
Merriam Mountain Township 23 North, Range 10 East, Section 24
Merrill Mountain Township 21 North, Range 1 East, Section 7

The samples were then transported to a facility owned by Sunwalker
Development Inc., which is located on Castle Hot Spring Road near
Wickenburg, Arizona. The facility is equipped with Allis Chalmers 151 8
Vibratory ball mill, a micro gold concentrating table, drying ovens, Rotap
screen system. fire assay lab, and related equipment required 10 process the
volcanic material.

John O. Rud Geological Consultant
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PRIOR TESTING

A report, "ANALYSIS OF CINDER CONE MATERIALS" by Professor Baki
Yarar. Department of Metallurgical Engineering, Colorado School of Mines,
Golden Colorado, dated September 1, 1987 states “Results of AR (atomic
absorption spectrophotometry) analyses of all products are shown in
Exhibits 1, 2, 3, and 4. Brief examination of the data indicates that all
samples contain gold. Quarry A (House pit) contains the highest average
of gold (7.7 ppm = 7.7 grams/m.t.) whereas Quarry D (Slate Mountain)
contains the lowest average of gold (3.9 ppm = 3.9 grams/m.t.)"

The Summary of Observations and Conclusions state:

1. We have collected 42 samples of material from the locations
shown on the accompanying maps.

2. We studied these samples by SEM, EDH, fire assay and AA analysis.

3. We found that all samples contain gold and silver in the
concentration range............. ppm = (g/t) to ppm = (g/t)

4. While panning of the original material does not show gold flakes,
table concentrates invariably show goid and silver bearing flakes
in the heavy fraction, which also contains sulphides of Fe, Cy, 2n,

and Pb.

A report, CONCENTRATION AND EXTRACTION OF VALUE ELEMENTS
OF THE MERRIL AND MERRIAM PROPERTIES OF WMR'BY
FLOTATION by B. Yarar, Ph.D. Proféssor of Metallurgical Engineering,
Colorado School of Mines, Golden, Colorado, dated July 1, 1987

2
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states that a 17 metric tons sample was removed from the Merriam
Crator. AA analysis indicated the sample averaged .0651 oz/ton gold
and .0075 02z/ton silver.

The report also states in the Conclusion gnd Recommengations, that:

1. Rll our enperimental findings are based on a 1? metric ton sample
taken from the Merriam property of WUMR.

2.  We found that this sample contains native gold, silver and copper
as well as sulfide minereals such as Fe$S2, PbS and Z2ns.

3.  These materials are highly disseminated in the matriu and are
much lower grade than conventional complex-sulfide-gold-silver
" ore bodies. We stress that our studies did not aim at the
discovery of any ore-bedy nor do we know if an ore-body exrists
in the area sampled. Therefore all economic calculations, or
entrapolations to other regions of the area we sampled, need to
be documented independently of our work.

4. The fact that the values in the sample, we studied are highly
unconventional in grade and mode of occurrence notwithstanding,
we found that a gravity pre-concentration produces a higher
grade material.

S. We found that table concentrates can be ground and subjected to
froth flotation, which gives concentrates assaying up to 84.28
grams of gold plus silver per ton of flotation concentrate.

(V3]

Geological Consultant
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10.

1.

12.

6rinding of table concentrates to about 80%-150 mesh gives
acceptable liberation.

The Bond work index for 150 mesh grind of this material is 44.5
which indicates a very hard ore, requiring about 36 to 44 klDh per
metric ton to be able to grind to liberation size.

We find that desliming is essential for a successful flotation-
concentration of the value components by conventional flotation

reagents.

We also found that a low pH and a frother which can withstand
low pH pulps are favorable for obtaining high-grade flotation
concentrates. '

Our leaching studies indicated that a conventional cyanide tank °
leaching leads to the passage of up to 20% of gold and silver into

“solution; if, the head ore is used, while 95% of gold and 85% of

silver solubilization occurs when roasted table concentrates are
subjected to leaching by cyanide.

Our studies also indicates that higher leaching efficiencies are
achieved if the material leached is finely ground i.e., 100%-200
mesh, roasted and then leached by cyanide.

our smelting experiments indicates that flotation concentrates
can be smelted, giving a dore product containing 92.67% Au and
7.33% Rg; after, they have been roasted at 9p02C. .

John O. Rud

Geological Consultant




13. We recommend that if any plant based on our findings is
contemplated by the sponsors, it should first aim at
demonstrating the process at pilot size and not as @ profit-
making installation.

14. We also recommend that any economic calculations on the part of
the sponsors require a knowledge of the size and average grades
of the ore-body by appropriate geological and engineering
methods.

1S. We visualize a potential recovery process for which economics
have not been worked out, as given in Exhibit 54.

CONCENTRATION PROCEDURE

Previous testing has indicated that the cinder material must be ground to a
80 percent passing -325 mesh to achieve 96 %+ liberation. (Liberation means
the separation of the mineral constituents of arock)

To achieve the necessary grind the material was hand fed into a Allis
Chalmers model 1518 vibratory mill at a 1,000 pounds per hour rate. The
oversize material was then screened off and re-ground in the mill until 100%
of the material passed a 200 mesh screen.

Geological Consultant
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Screen analysis was then conducted on the material with the following

results.
PRODUCT PARTICLE SIZE ANALYSIS

(Cumulative Passing)

(Tyler) Mesh Weight %
100 100.0
200 100.0
250 95.5
325 80.2
400 60.9

Two head ore samples were then taken from each deposit and submitted to
Alpine Assay of Twin Falls, Idaho for fire assay. The material was then hand
Ied onto two types of micro gold concentrating tables to compare recovery
and concentrating efficiencies. The feed rate was approximately 500 Ibs per
hour with the heavy concentrate removed on a 10 minute interval.

TESTING RESULTS

TEST 1

A 540 pound of sample was removed {rom the Camel pit, ground in the AC
vibratory mill, and sampled for fire assay. The material averaged .767
oz/ton gold and 1.43 oz/ton silver. The high gold content may be due to a
nugget effect or a layer of material that has concentrated the gold over a
long period of time. Continuing sampling of the Camel Pit to determine its
average gold content is strongly recommended.

6
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The ground material was then fed onto a micro gold table which produced 10
pounds of concentrates. (approximately 50 to | concentration ratio)

The concentrate was then smelted in a electric furnace utilizing a siliceous
flux formulation from the Manual of Fire Assaying and Determination
of Noble Metals (U.S.G.S. Publ. No 1445 (1977) The process produced
4.5 grams (.145 troy ounces) of Dore which indicates a recovery rate of
approximately 70% was achieved on this test. '

TEST 2

A 500 pound sample from the Ebert Mountain pit was ground in the AC
vibratory mill and sampled for fire assay. The results indicated a gold
content of .104 oz/ton and silver content of 1.135 oz/ton. The material was
concentrated on a micro gold table producing 7.8 pounds of heavy
concentrate. (Concentration ratio of 70 to 1) The concentrate was then

smelted into a Dore bead that weighted .5 grams or .016 troy ounces. A
recovery rate of 62% was realized on this test run.

o -

TEST 3

A composite sample of 3,400 pounds was removed from the Merrill Crator
and processed and sampled by the above procedure. The head ore assayed
.228 oz/ton gold and 2.38 oz/ton silver. The tabling of the material produced
52 pounds of concentrate that was reduced to 14 pounds by additional
concentration by tabling. The concentrate was then smelted and produced a
9 gram (.289 troy ounce) Dore bead. A 73% recovery was achieved by
controlling the feed rate and using a head tank to control the water pressure

to the table.

John O. Rud Geological Consultant




[

o .-.'-n,p..i(iu; ¢

: AP e TR
PRETYL N S o m'm-?.-&tqu 2,

s

s e

v - -

weiBoid 3s9] Bupung paoanposd speag 8Jioqg

.. -
)
.
..
L]
3
9 .
3
.
: ¢
o mmcmeem - _
L d
. - .
[

T
-
P

- .
'
e b ,-
i . . .
v . .
' ~e 9
m ) . @emem =t e =
® ==
T - llo .
P

o C e ——TTT

' ) FoR m-

R Vs ey

e o m———

“swed

———— o e

R PAY B AL
\

L 4

——

P

- B

T : t

-
-
Lt Al et 2Rt o ol 4
i

.o
P -
T ' Sy st
- < e PO : C il i
L .
T Su50 e e 2l
s 'l‘l‘l‘l‘l".l“‘l“’l‘li - —
P el D ¢ v 3@
. i _ )
i T s e eyl
* L ' - .
L 3 T it
!

- v —

N se o8
NTITC D g
. SRR
. NOILII¥WIS3Ia
- |.I.n“"u“"“.
CT TTaN T di TNZAY
cyieg v Celen
' s ce "3y Ave] e
. .. D, 2t AT v
- PP " peieney (Y
AV ESY 40 2LVIITATLHID
) ° LI Ve

- L]

[ I} )

fe s e

SRSV 0l

Ml ¥

hi



B

The remaining samples from the various pits were then ground and sampled
for fire assay with the following results:

Deposit Ave old content e silver co t
Cadillac Pit ' .030 oz/ton gold .07 oz/ton silver
Merriam Crator .171 oz/ton gold .07 oz/ton silver
Slate Mountain Pit .088 oz/ton gold 1.04 oz/ton silver
House Pit 095 oz/ton gold 1.17 oz/ton silver

The material was then used to determine optimum feed rates and
concentrate removal times to maximize recovery and feed rates. The
material was processed 4 times and then smelted to produce a 25.5 gram
(.819 troy ounce) Dore product. The objective of this test was to determine
optimum pilot mill size to be constructed and general processing data for

future testing.
CONCLUSIONS and RECOMMENDATIONS

l. The completed testing program corroborates the data presented
in the two Colorado School of Mines reports by Professor Yarar,
Namely, that the pyroclastic material contains precious metals;
the precious metals can be concentrated by gravity methods;
the concentrates can be smelted into dore by standard flux
formulations.

!’J

The testing program indicates a 60% to 70% range of recovery
was achieved. Recommendations are hereby made to test and
evaluate different micro-gold concentrators to determine if the
recovery rate can be increased to the 80% range.

John O. Rud

Geological Consultant




The results from the gravity concentrating process in

L

type of process in the milling circuit.

Recommendations are hereby made to determine the

the concentration ratio thereby, producing a high gra
which would be shipped to established gold refiners.

processing of this pyroclastic material. The pilot mill
testing, determine the optimum concentration circuit

feasibility of constructing a concentrating facility wit
exceeding 1,000 tons-per-day.

Respectfully submitted,

John O. Rud
Geologist, M.Sc.
February 12, 1992

significant portion of the gold re mains in the Tails.-Recom mendations
are hereby made to determine if a Carbon-in-Pulp cyanide system can
recover this gold and if it would be economically feasible to install this

4. The metallurgical gvaluation completed by the Colorado School of
Mines indicates that the flotation process can increase the
concentration ratio of the milling process substantially.

feasibility of utilizing this process in the final mill circuit to increase

5. Strong recommendations are hereby made to construct a 50 tons-per-
day pilot mill to determine the optimum milling circuit for the

establish the overall grade of the selected cinder cones by bulk

percentage of precious metal recovery, and determine the economic

dicates a

economic

de gold product

process would
with the highest

h a capacity

John O. Rud
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PROGRESS /4

TEST PROGRAM

During April, 1992 the Merrill Crator was bulk sampled by removing 10 ton
truck loads of material from four separate areas which included the vent
area and the northern side of the crator. Approximately 150 tons of material
was stockpiled in an area accessible 10 highway tractor-trailer trucks with
one 21 ton truck load transported to Phoenix for the initial testing program.

The testing program consisted of grinding the materialina 1S inch by 18
inch Allis Chalmers Vibratory Mill. Classification of the material was
completed by utilizing a 2 inch Krebs hydrocone. The minus 250 mesh .
undersized material was then fed to a micro gold table developed by
Advance Mining Company. Feed rates varied from S00 to 1500 pounds per

hour.

The testing program encountered several difficulties which affected the
recovery of gold present in the material. Namely, the first portion of the test
was conducted with no classification of the grinding mill, therefore, the total
liberation of the gold was not attained. With the installation of the Krebs
Hydrocone the grinding became more efficient and higher liberation was
achieved. Blockage of the hydrocone also occurred on numerous occasions.
The principal reason for the blockage was the presence of fibrous material
from vegetation. This problem was solved by screening the material before it
was discharged into the mill sump.

Upon solving the above problems a loiton'test run was completed. Head,
1ails, and concentrate samples were taken in 15 minute intervals. The
samples were compiled and sub mitted for analysis to Alpine Assay. Results

John O. Rud Geological Consultant
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indicate that the head ore averaged 264 oz/ton gold with the tails containing
.118 oz/ton gold. The concentrate averaged 1.336 oz/ton gold and .56 oz/ton
silver which was upgraded by hand feeding onto the micro table for
reconcentration. This resulted in the concentrate containing 11.820 oz/ton
gold and 1.17 oz/ton silver. The recovery rate achieved during this test run

was approximately 55 percent.

A short one ton test was also completed to determine if the recovery rate
could be increased by grinding the ore finer and slowing the feed rate to the
table 1o 200 pounds per hour. The hand selected head ore contained 544
oz/ton gold and .32 oz/ton silver. The material was then discharged 10 the
table at a very slow rate with samples of the tails taken on a | hour interval.
Analysis of the tail indicated a gold content of .006 oz/ton. The results
indicate the recovery rate increased into the high 90's percentile. This also
indicated gravity concentration of this type of material may not be
economically feasible due to the fine particle size of the gold which creates a
very slow rate of feed onto concentrating table to attain acceptable recovery

rates.

A decision was then made to submit 2 sample of this material t0 the Diester
Concentrating Company testing { acility located in Tucson Arizona for column
flotation testing. Approximately, 100 pounds of hand selected material with
visible sulphide mineralization was compiled and transported to the Tucson
testing facility. Diester Concentrator Company personnel divided the material
into two portions and completed two test runs on their 3 inch column

" flotation test cell. Test one indicated 4 head ore gold content of 2.18 oz/ton
gold and .80 oz/ton silver. The tail assay indicted a gold content of .104
oz/ton gold and .05 oz/ton silver. The flotation concentrate produced
contained 184.63 oz/ton gold and 30.0 oz/ton silver. The second column test
indicated a head assay of 2.44 oz/ton gold and .75 oz/ton silver. The tail

John O. Rud Geological Consultant




sample contained .378' oz/ton gold and .25 oz/ton silver. The flotation
concentrate contained 270.36 oz/ton gold and 48.5 oz/ton silver.

CONCLUSIONS

The preliminary results from the column flotation tests indicate additional
column flotation work should continue. The column flotation method of
concentration indicates a very high grade concentrate can be produced with
a recovery rate in the high 80 per cent range. The small particle size of the
gold contained in this material appears to be advantageous in increasing the
recovery rate during the concentration process.

Therefore, recommendations are hereby made to continue the testing
program by renting a column flotation test cell and completing sufficient
flotations tests to determine the overall recovery rates, average grade of the
material removed during the bulk sampling program and economic aspects
of operating a column flotation concentrating facility.

Respectfully submitted,

John O. Rud
Geologist, M.Sc. ,

John O. Rud

Geological Consuliant




BULK SAMPLING AND COLUMN FLOTATION
OF THE
MERRILL CRATOR VOLCANICLASTIC DEPOSIT

for

Marizh Internations/ loc
Phoecnix, Arirons

by

Joha 0. Rud
Geologist, M Sc.

November 23 1992
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BULK SAMPLING OF THE MERRILL CRATER

by
COLUMN FLOTATION

INTRODUCTION

During September, 1992 Mariah International Inc, initiated and completed a
bulk sampling program on the Merrill Crator. The material was removed
from the crator along the access road and a trench [ocated within the vent
area of the cone. The material was fed into a vibratory ball mill, ground, and
concentrated by column flotation.

The objectives of the program was to determine the average grade of gold
occurring in this area of the cone and the percentage of goid recovery that
couid be attained by utilizing column flotation.

LOCATION

The Merrill Crator is located 22 miles east of Flagstaff, Arizona within
Township 21 North, Range 11 East, Sections 7 & 12. The Crator can be easily
observed when traveling east from Flagstaff, Arizona and is considered to be
one of the larger deposits of volcaniclastic material in the San Franciscan
volcanic field. '
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ACCESS

Access to the Merrill Crator is provided by traveling east on Interstate 40 to
the Winona Interchange, then 6 miles east on the north frontage road
(formerly the Route 66 highway) to the Angell railroad crossing, then north
1o the east base of the crator.

GEOLOGY

The Merrill cinder cone is within the Merriam Age strata which is
approximately 50,000 years old. The composition of the cinders consists of
aphaaitic alkali olivine basalt. Phenocrysts of hypersthene, clinopyroxene,
plagiociase, and olivine a few millimeters in size, are surrounded by a very
fine groundmass of highly oxidized material.

Cummings (Cummings, D., 1972, Mafic and Ultramafic Inclusion, Crator 160,
San Francisco Volcanic Field, Arizona, US. Geol Survey Prof. Paper 800B,)
conducted an extensive study of the Crator 160 cinder cone. Although, Crator
160 is older than the Merriam Crator it occurs within the same volcanic
event and therefore, will have the same compositional and textural features
because of the similar geofogic conditions.

Cummings states: “The cinders are aphanitic to porphyritic vesicular olivine
basalt. They are characteristically reddish brown (hematite stained) on
weathered surfaces and dark gray on fresh surfaces. Most cinders are
rounded and show some evidence of aerodynamic shaping. The cinders and
cinder beds are generally welded, so they were probably partly molten
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when deposited. The bombs overlying the plagonite tuff range is size from
0.3 to 1.5 m. Many are almond shaped, and some of the larger bombs are
broken."

Cummings also states “ Opaque minerals include chromite, magnetite, and
ilmenite.--—Hematite, an alteration product, surrounds grains of magnetite,
ilmenite, and augite. ------Crator 160 has abnormalfy high concentration of
Ba, Sr, Rb, Ni, and Cr; high concentrations of Cu, Zr, and V; and low
concentration of Y, compared with median concentrations of tholeiites and
basalts. High concentrations of Ni, Cr, V, and Cu are characteristic of mafic
rocks; high concentrations of Ba, St, Rb, and Zr, felsic rocks.

The high concentrations of Ba, Sr, Rb, and Zr may indicate contamination
from basement granites and other felsic rocks. If the magma incorporated
basement material, then assimilation must have been considerable in order
to approach (or even exceed, as for Ba and Sr) the element abundances in
granite.”

FLOTATION

Froth flotation is considered to be the most widely used method for ore
beneficiation. In ore beneficiation, flotation is a process in which valuable
minerals are separated from worthiess material or other valuable minerals
by inducing them to gather in and on the surface of a froth layer. Sulphide
and non-sulfide minerals as well as native metals are recovered by froth
flotation. |
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This process is based on the ability of certain chemicals to modify the
surface properties of the minerais. Other chemicals are used 10 generate the
froth and still others are used to adjust the pH. Certain chemicals are capable
of depressing the flotation of minerals that are either to be recovered at a
later time or are not to be recovered.

The process of froth flotation entails crushing and grinding the ore to a fine
size. This fine grinding separates the individual mineral particies from the
waste rock and other mineral particles. The grinding is normally done in
water with the resuitant sfurry call the “pulp”. The pulp is processed in the
column of conventional flotation cells which agitates the mirture and
introduces air as small bubbles.

The ability of a mineral to float depends upon its surface properties.
Chemical modification of these properties enables the mineral particles to
attach to an air bubble in the column flotation cell. The air bubble and
mineral particle rise through the pulp to the surface of the froth or foam that
is present on the column flotation cell Even though the air bubbles often
break at this point, the mineral remains of the surface of the froth. The
mineral is physically separate from the remaining pulp material and is
removed for further processing.

COLUMN FLOYATION

Based on pilot concentration tests conducted by Deister Concentrator Co., Inc.
test facility located in Tucson, Arizona a column flotation method of gold
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recovery was selected. Column flotation advantages over conventional
flotation include: '
Improved grade/recovery relationships.
Superior process control through improved
instrumentation.
Lower capital costs.
Lower operating costs.

The fiotation column main characteristic is its ability to eliminate gangue
entrainment in the concentrate. This is accomplished by introducing the feed
one third down the column and is distributed evenly. The slurry then travels -
down the column counter-currently to a rising stream of bubbles which are
produced in a sparging device. Particles which collide and attach to the
bubbles are carried up the column, eventually reaching the interface
between the pulp or collection zone and the froth zone. The froth zone is
primarily gas with solids and liquid in the lamella between the bubbies.
Washwater, which is added at the top of the column, filter down through this
bed and washes the froth of entrained particles.

FLOTATION REAGENTS

A 200 pound sample was submitted to Deister Concentration Co., Inc.,
laboratory in Tucson for the initial column flotation testing. It was
determined during this pilot test Kerley Mining Inc. KI 444 frother and K1
Sodium Isopropyl Xanthate collector would be suitable for this ore.

EROTHERS are liquids that produce the froth or foam on which the flotation
process depends. The froth resembles soap suds and provides the physical
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separation between the minerals floated and the pulp containing the waste.
The froth must be strong enough to support the weight of the mineral
floated and yet not be tenacious and non-flowing. It should have the
tendency to break down when removed from the column fiotation cefl. The
frother should not enhance the flotation of unwanted material.

COLLECTORS are chemicals which attaches to the mineral surface and
produce a hydrophobic (water fearing) surface. While certain minerals are
naturally hydrophobic and do nat require a collector, recovery is often
improved when a coflector is used. The water repellent {ilm facilitates the
attachment of the mineral particle to the air bubble. Many different
chemicals are used as collectors. Oils, xanthates, dithiophosphates, petrofeum
sulfonates, and fatty amines are examples.

BULK TEST PROCEDURE

Previous sampling of the Merrill Crator indicated the material contained gold
in the .06 10 .17 oz/ton range. Ore processing consisted of removing the
oversized material (+1 inch) by screening. The minus I inch material was
then loaded into a 10 ton feed hopper equipped with a variable speed drive
belt. The material was then fed into the General Dynamics vibratory mill at a
1.000 pounds per hour feed rate. The grind was controlled by a discharge
grate with the undersized material flowing into a sump equipped with a 2
inch SRL pump. The material was then pumped into the 6 inch x 23 ft.
Deister flotation column with the froth concentrate deslimed in a 2 inch
Krebs cone and the tails discharged into a tailing sump.
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XEST RESULTS

A 21 ton sample (Sample # 1) was removed from the first drill road
switchback near the valley floor. The road cut shows a soil zone of 16 inches
in thickness which may have diluted the gold values in the sample removed.

ELOTATION PARAMETERS
Goid Head Grade 05 oz/ton
Gold Concentrate Grade 121.33 02/ton
Gold Tails Grade 01 oz/ton
Percentage solids in pulp 23%
Washwater Foed Rate 4 gallons per minute
Frother KI 444 10cc/min
Collector KI 11 80cc/min
pH Natural
Concentration Ratio 3.035
Recaovery 80.1%

A 24 ton sample (Sample * 2) was removed between switchbacks 2 &3. The
material showed a layering and sorting effect during deposition. Near the
surface hematite staining of the groundmass was evident.

ELOTATION PARAMETERS
Gold Bead Grade 11 02/ton
Gold Concentrate Grade 158 oz/ton
Gold Tails Grade ' 03 az/ton
Percentage solidsin pulp 20%
Vashwater feed rate S galions/minute
Frother KI 444 {2¢c/min
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Collector KT 1t 100cc/min
pH Natural
Concentration ratio 1.995
Recovery 724%

A 20 ton sample (Sample # 3) was removed from the area between
switchback # 1 and the vent area. The road cut averages about 6 feet in high
and is a composite of fresh volcaniclastic material.

FLOTATION PARAMETERS
Gold Head Grade - 56 o2/ton
Gold Concentrate Grade 357 az/ton
Gold Taifs Grade 217 oz/ton
Percentage solids in pulp 20%
Washwater feed rate 5 galion per minute
Frother K1 444 10 cc/min
Collector K1 11 100 cc/min
pH Natural
Concentration Ratio ' 811
Recovery 67%

A 25 ton sample (Sample # 4) was removed from the vent area trench. The
trench is approximately 195 feet deep, 12 feet wide and 295 feet long. The
area is composited entirely of volcaniclastic material with visible sulphides
within the vugs of the material.

FLOTATIOR PARAMETERS .
Gold Head Grade S 1.44 02/t0n
Goid Concentrate Grade 389 0z/toa
Gold Tails Grade 372 0z/ton

R
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Percentage solids in pulp
Vashwater feed rate
Frother KI 444

Collector KI 11

pH

Conceatration Ratio
Recovery

Crator. .
FLOTATION PARAMETERS
~ Gold Head Grade
Gold Concentrate Grade
Goid Tails Grade
Perceatage solids in pulp
Vashwater feed rate
Frother KI 444
Collector K1 11
pH
Concentration Ratio
Recavery

Sample # S was a composite of the material hauled down from the Merrill
Crator. The 34 tons of material was removed from the 4 stockpiles, mixed
thoroughty and loaded in the feed happer. It is expected this sample
represents the material that is exposed on the north side of the Merrill
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