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ACCESS STATEMENT

These digitized collections are accessible for purposes of education and research. We
have indicated what we know about copyright and rights of privacy, publicity, or
trademark. Due to the nature of archival collections, we are not always able to identify
this information. We are eager to hear from any rights owners, so that we may obtain
accurate information. Upon request, we will remove material from public view while we
address a rights issue.

CONSTRAINTS STATEMENT

The Arizona Geological Survey does not claim to control all rights for all materials in its
collection. These rights include, but are not limited to: copyright, privacy rights, and
cultural protection rights. The User hereby assumes all responsibility for obtaining any
rights to use the material in excess of “fair use.”

The Survey makes no intellectual property claims to the products created by individual
authors in the manuscript collections, except when the author deeded those rights to the
Survey or when those authors were employed by the State of Arizona and created
intellectual products as a function of their official duties. The Survey does maintain
property rights to the physical and digital representations of the works.

QUALITY STATEMENT

The Arizona Geological Survey is not responsible for the accuracy of the records,
information, or opinions that may be contained in the files. The Survey collects, catalogs,
and archives data on mineral properties regardless of its views of the veracity or
accuracy of those data.
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JAMES M. PRUDDEN
CONSULTING GEOLOGIST

4809 Quail Point Road
Salt Lake City, Utah 84124
801-272-4720

February 20, 1985

Mr. Ben F. Dickerson, III RECEIVED FEB 2 5 1985

DMEA

7340 E. Shoeman Lane
Suite 111 b(E)
Scottsdale, Arizona 85251

Dear Ben:

Please find the enclosed computerized placer bibliography for your
information. I will enclose this reference, plus compl imentary lists
covering placer mining and processing as additions to a case history
syllibus which I present at in-house seminars to interested corporate
management. Obviously, I am always seeking such consulting situations and
would welcome the opportunity to work with you in presenting this material.
Any suggestions you might have on this proposal would be most welcome.

Very truly yours,

A
(e A

James M. Prudden

JMPrudden: bsp

Enclosure
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JAMES M. PRUDDEN

CONSULTING GEOLOGIST

4809 Quail Point Road
Salt Lake City, Utah 84124
801-272-4720

January 28, 1985

RECEIVED JAN 2 9 1985

Mr. Ben F. Dickerson, III
DMEA LIMITED

4203 North Brown Avenue
Suite F

Scottsdale, Arizona 85251

Dear Ben:

Please find enclosed two copies of my evaluation report on the
Vulture Mine placers. I feel the placers immediately adjacent to the mine
offer areas of good grade potential with modest volume. The total economic
situation for the property will probably dictate your continued presence to
develop the inferred placers and whether to proceed with broader
exploration efforts should a placer operation be commissioned. I would be
pleased to furnish you continued consulting services should DMEA advance
with this project or alternatively commence other exploration -- develop-
ment ventures.

I would again like to thank you for the opportunity to work for you
and Carol and wish DMEA the best of success in establishing a mine.

James M. Prudden

JMPrudden:bsp




|

25

e in "o oF o o o U s e P TR ey oy - S c - - F = - s - : -
R T D S - M T S _© o N > A 3 s o S S = C 3 o > % D o & G

20 S

o o & oW

e & o o o

i VULTURE MINE PLACER GAMPLE DATA  TARLE I 1

8

~ Sample No. Depth Below Sample WE. Sample Vol.  Con. Wi, 1. Gold  Particle Bize Distribution Distribution Amalgamation Plant Tails Plant Tails Placer Grade g
Surface {1b.) (ft3}) {g) 1h/eu. £t Nugget # #2 #3 Fines Aumg.  Tails OPT +18% Au -10% Au g /cu.yd 3

1-1-1 bed?=1,3° e 12,00 927 73.75 _ 6.734 - G5 . ane . ae1 13.15 "

o i 1.57-11.5° 738 g8.00 &73 91.25 i 7 2,768 - 087 - BB 8@z 9.28 7
1-1-3 1.5°-16.0" 1431 9.8 4% 159, 0 14 13145 . 002 B0 .08t 39.44 :
e SRS BR5 9,08 503 9. 44 b .B35 0ie B3 . 002 2.51 o
1=2-2 1120 718 .00 399 B9.75 i 3.218 B4 .0n2 . Bt 18.83 i
2=1-1 2.0'-6.5 973 b.75 722 89.75 = ; 3 B 02 . - B2 3.86 , 12

R B 70 A 1887 9.08 1126 144,15 - 2 repbesmerss 12 7.228 -84 .81 - 802 21.66 ﬂf
3-1-1 6.07-11.5 ipgz 8.75 1643 123,66 3 1.998 213 Tr Tr b.14 s
3-1-2 11.57-16.5° 1049 6.50 553 164, 46 ;. i 15 mmmmmmeee 13 sSLEe L@73 w2 LB 1874, 22
e i T g s 123,23 i 3. — 2 23 1a7.318 B33 . 88 .Bai 373.85 ;;
4-1-1 2.0-1.2 753 7.75 424 97.16 16 J.410 L 245 r Tr ii.88 19)
4-1-2 1.2-11.% 747 .25 413 %R — 1. o b 18 N 2 %188 813 . B8z - .01 87.18 20
] I A 1 P 757 6.08 448 126,17 3 7 31 11.950 - 830 Tr LAB2R 33.78 21
5-1-1 1.07-4.0° 47 4,50 271 81.56 0. 040 .0in Tr .eai 8. 24 b
5~1-2 407110 1417 10,50 780 134,95 i 7 e.153  .me7 Tr Tr 2.45 24

B n ey . 1R 0 93 i4R.B9 B.062 L0083 .01 Tr 8.19 &)
b-1-1 ? -6.0 848 9.00 1337 93.313 : 1 & f.140 -01B .ang . el 8.42 o
b-1-2 6.0°-11.0° 871 7.50 . A3 116.13 7 &« &0 . B ® 28 .. _
1-1-1 Lw-6e" 283 T 1Y T8 75.47 8.03¢  .528/.583R .88z Tr 8.22 @g
1=1-2 6.8°-10.25° 27 3.19 B4 83.58 2 B.063  .B94/.091R ] . 082 8.53 la1
713 10.25"-15.@° 848 7.08 949 121.14 P mpeesm——— % b2z .B5 .e@2 ¢ 8.8 ‘
B T B BBl Wm o 166,75 e 2 8,826 B4 .z -BE2 2.10 38
g-1=2 4.0°-8.0 e 4,00 755 194,25 9 0,448 B4 003 0oz 3.16 1‘
8-1-3 8.0-13.0° 781 4,83 441 145,13 . 19 el L e e
9=1%1 e e 4! .50 1124 11Bu62 - e 1 B4 R s 4 8. 828 031 - @@l .8t 74.83 Z;
1p-1-1 @ -4.3% 971 6.50 824 141.08 1 18 11,054 014 - B2 . BRaR 45,92 o
11-1-1 3067 413 4,13 199 100, 40 R Xk o8 N S 2.78 o
i - Ry 973 8.0 784 121,43 i b 3.180 - 209 - bz .01 18.73 Bt
1-1-3 12.0°-16.3° 874 4.50 847 134, 46 1 1 12 2.835 002 Tr 001 3.47 w
11-1-4 16.3'-20.3 756 6.00 385 126.08 o1 3 B s B4 . .PEA &y 44
i1t B WA N L. 79% b0 587 132.47 el e 1 3 B.434 084 Tr Tr 195
1212 8.8'-12.0 828 6.08 569 1. e 1B 1.430 202 - 821 - 88z b.44 \(4
12-1-3 12.8°-15.% 799 3,23 591 152,19 2 g8 8.838 -804 . Bl . 881 4,31 44}8
TIFEEL ey e e n S mas i 2 5 1w 59 BA6SB L BRI/.WETR - 882 - 003 373,69 o
14-1-1 7.0°-15.% 1Rz .00 1195 114.00 ; 14 2.435 .03 - 004 . a1 7.37 |
15-1-1 8.8°-11,7’ 620 5,50 2480 112.73 « e — L . 005 881 . i 52
L oated T ILT-1ES < o 98Ty Y0658 o 1358 152.31 - - - B 14,300 N7 Tr . 1 59. 40 fj}
16-1-1 7.00-11.@ 623 .00 247 183,83 i 24 1.008 014 - 081 - 201 8.1@ los
16-1-2 1.0 -17.0° 1029 9,00 284 114,38 ——— 2 1 o 133 74,160 1.028/1.133R 0@ Tr 27248 5

58

[3;

59|

5o &

o O
@D N

64




JAMES M. PRUDDEN
CONSULTING GEOLOGIST

RECEIVER NEr 21 1984

4809 Quail Point Road
Salt Lake City, Utah 84124 .
801-272-4720

- 20 Ve 85
75: \/00065 ASSO-}/ LGL

S“"“P le _l—mnsm‘fh( SL\GQ"‘

TAﬁ /é?ma.,“lt.« sq les ,4-,, %e M/lc,éenée/ /pétcer
f?ry.eCYL WI /\7& mﬁaﬂ.s‘/a‘YYQO/ V{)’ )/aay Dj ,n/mﬂ

Ati/t Eoa

Sam/oés / (‘Ap/eo//.w %15 SA( men?[ /Mc'ézo/e
I} { r{?&d (/S‘ /a('er def&ﬂ?lfafes numt éem/

as Lpws: 1 //’{) v/, 2,/// B, uf/, 1afsse , 120/ %,
"77/’/3/ /3/// /’%// /5%///57/’/2//4/// /é//z,j’/z//
7 7/

2) Lhfeen ( 1) Taws samples Hum bereo as por (1) above

Tu actliten ovie yock sample /6 /// /s o be crushed
/amaea/ an %Cg e.awcenvzmvés Om/ﬂama')éﬂ/asd:j Su r

Vandl
| Cosd Aowpp 70

L



NORTH WESTERN CALIFORNIA PLACER

SUMMARY

This small but attractive grade unconsolidated placer deposit is
divided into two pay zones or channels each forming the margins of a north
flowing V-shaped stream confluence. A total of 12 drill holes have sampled
this approximately 14-acre perched river terrace. Geological ore reserves
for both channells as, defined by drilling, aggregate 110,200 cubic yards
averaging 0.072 ounces of gold pe? cubic yard. A further 100,000 cubic yards
exists below mined and within sparsely sampled mapped channel trends
correlating with stratigraphically lower ore grade horizons in adjacent
minable channel. Additional untested potential placer reserves exist along
strike from both channels.

Mining can be conveniently unitized to maximize efficiency and avoid
the heavy winter rainfall season. The 1984 operational schedule is divided
into four categories commencing with development drilling and overlapping
with engineering studies, permitting,and final production stages. It is
anticipated that this six (6) month period will provide the investors with
approximate investment capital pay-back, including capitalization of processing
plant, pre-production costs and property payments. The 1985 production period
will mine the bulk of the above reserves and produce an anticipated net
profit exceeding twice the capital investment for this property. A third
production in 1986 is very possible pending 1984 drilling returns and sub-
sequent bulk sampling results. :

Additional and separate lower grade placer deposits, that have been
drilled, exist within a reasonable geographic radius and could provide long-term
production continuity for these limited, but good grade reserves.

PRODUCTION

Present owners excavated approximately 3,000 cubic yards in 1980
and recovered 44 ounces of coarse gold and some "black sands" using a
very crude and inefficient sluce recovery system. Their average recovered
value for this operation was $10.80/cubic yard. .

CLAIM STATUS ’

A total of sixteen (16) 40 acre placer claims are located along
section 1ine meridians. BLM records indicate that the required assessment
work has been duly completed and recorded. Considerable title search has
been conducted by a California attorney who would be available for consultation
and property opinion.

DEVELOPMENT

72i?"
A Canadian development company conducted a reconnaissance drilling Vi br>

program totaling twelve (12) 6" core holes aggregating 362 feet at approximate

150-foot intervals. This core was processed at 2.5 foot intervals with the

individual samples emulsified and amalgamated with the concentrates fire

assayed. Assay results indicated two very good grade holes (e.g. S1.5/E1.5

and NO.0/W2.9) with marginal adjacent holes indicating possible low grade

extensions.




RESERVES

The two drill holes (S1.5/1.5E and NO.0/2.9W) have resulted in
outlining two ore lenses or channels adjacent to the flowing streams forming
the "bar" at the confluence of these fluvial systems. It must be understood
that each "ore" zone is defined by one drill hole each augmented by shallow
back hoe sampling. These areas are:

CONTAINED
HOLE DEPTH VOLUME GRADE 0Z.
West Area NO.0/W2.9 0-15' 18,500 0.085 opy 1,573
East Area S1.5/E1.5 0-25' 91,700 0.069 opy 6,327

110,200 0.072 opy 7,900

NOTE: West Area reserves to 15-foot depth were calculated to contain
approximately 95% of the gold values. Values to bedrock (15' to 44')
in this area indicated highly anomalous but sub-economic values as
bedrock concentrations which typically contains "pay" gold concentrations
in placer deposits.

Considerable untested stream and bench gravel remains to be drilled to
compliment the above reserve estimates.

PROPERTY PAYMENTS

Three stage cost estimates are presented below in an attempt to
approximate total cost to potential investors.
200,000F
$300,000 buy-out for property ownership at $100,000 six
monthly increments following six monthly $2,500 advance
payment allocations. This includes $150,000 drilling _ ., # 7
payback costs to the Canadian development comapny.

B. $25,000 finder's fee +focvbromm

ROYALTIES '
{

A. At present)!% gross recovered values. Current negotiations suggests
that this could be rescheduled.

B. Property payments paid from 50% net profits until the total
,000 paid.
X 7 .

C. United Minerals Services to receive five=year management éVW?%9>4
contract at a rate of 5% net profits plus $3,000/month operating

fee. |
;/;—/)nhz/pf' 7




1984 OPERATING SCHEDULE

STAGE 1

This 90-day period is devoted to development drilling within two
previously drilled defined ore grade placer channels. Developing proven
reserves for these channels is considered essential to provide cost
effective professional level mining for this deposit. The following steps
are considered essential to bring this placer to "bankable" status.

s Confirm earlier drill results
2 Block reserves on 50-foot centers

3. Provide mining engineering data and beneficiation-metallurgical
process estimates to reduce design and start-up time commitments.

It is important to note that over 95% of the presently known reserves
in the West Ore Block lie within 15 feet of the surface (drill hole NO.0/W2.9)
which are within the 1limits of practical dry placer mining methods. Shallow
production within the northern extension of this same zone accounted for 44
ounces of gold, plus discarded "black sand" concentrates from approximately
3,000 cubic yards. The above drill hole discloses zones of sub-economic but
geochemically important placer enrichment at 26-29.5 and 40-44 foot intervals
from incomplete drill records. Drilling in the East Ore Block discloses
two pay zones, one of which is near bedrock. Consequently, drilling to
bedrock in the West Ore Body is designed to sample the entire placer profile
and determine the likelihood of a second and deeper ore horizon. The potential
for this zone is estimated to approximately 100,000 cubic yards.

The following drilling program is designed to test the two horizontal
units in the West Ore Block and the complete reserve area in the East Ore
Block on 50-foot drill spacings.

West Ore Block 28 holes x 47 feet 1,081 feet
East Ore Block 62 holes x 26 feet 1,612 feet
90 holes 2,928 feet

Assume: $30/ft.; 35 ft./day; 6 day week
COST ESTIMATES

Drilling Costs - direct $87,840
indirect 2,500

Sample testing equipment rental 5,000
Assaying 10,000
Wages - professional 2x3 month 7 42,000
technician ) 7,500
Vehicles 3,000
Travel Expenses 2,000
Camp expenses (25/day/man) 9,100
Misc. supplies - 1,500

$ 170,440 S. Total




During this period one professional (mining engineer) will be
responsible for pre-production engineering, bulk sampling, plant design,
permitting, environmental impact analysis and mitigation.

Wages

Travel expenses
Vehicle

Heavy equipment rental
Legal and permitting

$ 10,500
3,000
1,000
5,000
10,000

$ 29,500 S. Total

$199,940 Total




STAGE II
ENGINEERING AND CONSTRUCTION

Engineering will include organizing environmental data, legal require-
ments and drilling results to develop a mine plan process flow sheet, waste
disposal system and reclamination plan utilizing total drill data. The
background information and plans will not only guide the operation but will
also serve as information for the operating permits. The engineering can
be separated into four main elements.

Mine Planning
Process Design
Permitting
Waste Disposal

Mine planning will utilize the developmental drilling data to define
economic reserves. Deposit characteristics such as, deposit geometry,
water table, volume and grade will be coupled with equipment limitations and
economic necessities (e.g. quick recapture of invested funds) to formulate a
mine plan on a weekly schedule basis. The mining sequence will support a
precise operating budget and facilitate permitting by anticipating environmental
issues.

Characterization of gold grains from drilling and bulk sampling will be
a distinct guide to designing a recovery process during plant construction.
Two weeks are anticipated for this data collection and assimilation into a
flow sheet. An additional four weeks are anticipated for equipment purchase,
transport to the property and assemble the plant. It is anticipated that
this phase would consume ten weeks. '

Permitting will entail initially identifying the governmental agencies
regulating the operations which will at least be:

California Water Board (waste discharge)
California Mine Reclamation Group

U.S. Forest Service

County Officials

Other organizations will most probably have some say in the operation
and must be addressed at an early date to promote time effective permitting.

The specific concerns will be addressed and solved to form a clear
and concise guide to mine planning and operation. It is anticipated that a
maximum of 12 weeks of intermittant contact with these various governmental
agencies should provide the necessary contact for this process. It must be
remembered that an existing U.S. Forest Service permit and bond exists for this
property, which should greatly aid in reducing this estimated time allocation.

The problem of waste disposal has been addressed in a Dames & Moore
consulting report dated October 26, 1983. This report details the problems
of confining silt discharge from a plant employing exclusively gravity
separation processes. Obviously detailed follow-up is required to convince
the agencies and general public that negligible solids discharge is practical
from a well-designed placer plant. A copy of this report has been filed with
the U.S. Forest Service.




STAGE III
START-UP
Unforeseen equipment problems always arise during this period and
consequently three to four weeks have been allocated to this phase of the
program. It will be noted that the extensive precautions taken during the

development stage should prove immensely valuable in minimizing the probable
problems that need to be addressed during this period.

STAGE IV
PRODUCT ION/OPERATION

Equipment utilized in the actual mining this unconsolidated placer
will probably consist of a Front End Loader (FEL) to excavate and haul the
gravel to the processing plant. The processing plant will screen the large
barren gravel sizes and jigs, sluces and possibly other equipment will recover
the gold. A rubber tire dozer will rip the gravel and create large stock-
piles for the FEL. The dozer will also backfill mined areas with the plant
discards. The FEL and dozer will advance the plant as mining progresses.
The rate of advance is based on a processing rate of 500 cubic yards for
a ten-hour work day or a nominal rate of 13,000 cubic yards per month.
Achieving the scheduled rate requires a peak capacity of 890 cubic yards
per day pri- 23,140 cubic yards per month. This peak productivity differential
accounts for the many productivity losses usually experienced while operating
a mine.

Existing information on the property and the probable mine operating
conditions described in this text were used to develop the following criterion.

60 hour work week schedule

Labor paid $14.50/hour including payroll and fringe benefit
costs

Equipment operating supplies, rental and repair costs
Pumping costs and rental

The following break-down of major cost categories illustrates the
distribution of funds in calculating per cubic yard operating expenditures.

Equipment operating $2.89 cu yd 51.9%
Labor 1.39 cu yd 24.9%
Supplies 1.29 cu yd 23.2%

'$5.57 cu-yd




The construction phase will entail sizing of the processing facilities
with planned daily production rates. Contracting sediment pond construction
is a possibility. Vegetation removal will entail contract logging and then
probably stock piling soil for future reclamation. It must be emphasized
that most of the Western Ore Body is already cleared of vegetation.
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ESTIMATED PROJECT BUDGET

1984 Approximate Budget

STAGE I

STAGE II

STAGE III
STAGE IV

Development, drilling, engineering,
permitting, design, etc. %90 days?

Construction, procurement and detail
design (60 days)

Start-up (30 days)
Production - West Ore Body

(0-15 depth) 18,500 cubic yards
for 1,561 ounces

Six (6) month advance property
payment

?Zﬁ’FiPSt of three (3) property payments

Management
TOTAL

Less Gross Production

Net Loss for 1984

1985 Operating Estimate

Gross Production

Less; Estimated production costs at $5.57/cu yd
Property payments ($200,000-$15,000)
Royalties on 1984 & 1985 Production

45 @.9% gross
Management

e 4aX

91,700 cubic yards for 6,327 oz

$ 199,440

$ 200,000
$ 50,000

$ 103,045

$ 552,485 S.T.

15,000
100,000
35,000

§ 702,485
626,000

($ 76,485)

$2,530,800

$ 510,770
185,000

284,000

70,000

NEL PROFIT 1984-1985 $1,480,920




JAMES M. PRUDDEN

CONSULTING GEOLOGIST

4809 Quail Point Road
Salt Lake City, Utah 84124
801-272-4720

PERSONAL PROFILE

SUMMARY :

Mr. Prudden has approximately 20 years experience in a wide variety of
geographical and professional postings in the mining industry. Senior
managerial positions held have been responsible for exploration geology,
mine development, bulk sampling, operations, metallurgical evaluation

and production engineering situations in U.S.A., Canada, Alaska, Australia,
South Pacific and Africa. The seven managerial and staff responsibilities
required large staffs, in-house laboratories, and heavy equipment in
developing and expediting self-generated exploration and development
programs. Specific areas of expertise would include ore deposit
sedimentology, placer exploration and development and small precious metal
mine operations. Budgeting, property negotiations and government regulation
compliance consumed considerable efforts in these various positions.

BIOGRAPHICAL DATA:

Date of Birth: October 23, 1939
Marital Status: Married
Family: 2 sons, ages 11 and 14

EDUCATION:
C.C.S.F.: A.A . Engineering

Mackay School of Mines, UNR: BSC Geology
University of Adelaide, Australia: MSC Studies in Geochemistry

PUBLICATIONS AND HONORS

Turquoise Deposits of Nevada 1968, N.B.M. Report 17.

Presented several lectures and seminars on placer geology

Co-chairman SME Lead-Zinc Symposium 1979

Sedimentology as Applied to the Exploration of Fossil Placer
Deposits; Mackay School of Mines Bul. 36, 1981

Selected as People-to-People Delegate to the Peoples Republic of China

Geochemical Evaluation of Placer Gold Deposits; A.I.P.G. Conference,
1984

Speaker: Placer Exploration and Mining Short Course, Mackay School

~ of Mines, 1984.

Consultant for United Nations
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WORK EXPERIENCE:

December 1978 to Present

Consulting Mining Geologist

Project management, mine evaluation, economic mine modeling, feasibility
studies, geological mapping and expert witness status for a wide variety
of clients on base and precious metal properties. Placer evaluation a
specific specialty.

January to September 1982

NORANDA MINING INC., Salt Lake City, Utah
Position: Chief Geologist

Coordinating geological activities at developing and operating
properties, reviewing ore reserves, representing Geology Department
in feasibility studies, reviewing and advising on property submittals
and commodity reports, member of International Placer Task Force
coordinating placer development and operations.

May 1979 to September 1980

FALCON EXPLORATIONS, Tonopah, Nevada
Position: General Manager

Coordinated and planned corporate objectives and goals, found and
developed 2.0 M.T. silver-gold ore body at Tonopah Divide, constructed
heap leach plant including agglomeration tests; retimbering

three shafts and related underground development; staff averaged 50;
constructed and operated successful commercial assay laboratory and
drilling operation.

November 1976 to December 1978

U.S. STEEL, Salt Lake City, Utah
Position: Geologist

Assumed control of Mid-Continent and Eastern U.S. exploration orientated
towards Mississippi Valley lead-zinc and pre-Cambrian uranium and base
metal deposits. Located areas of significant carbonate hosted lead-zinc
and pre-Cambrian lead-zinc-tin mineralization using sedimentology,
advanced geochemistry and petrology followed by diamond drilling.

September 1973 to November 1976

AUSTRALIAN ANGLO AMERICAN, Melbourne, Australia
Position: Senior Geologist - Department Head, Gold division

Designed regional sedimentary gold geochemical program for Queensland
followed by 18 month secondment to South Africa evaluating new reef
potential in several mines, subsequently extended mine life by ten

years. Managed integrated successful exploration department N.E. Australia
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WORK EXPERIENCE:

(Continued)

including base-precious metals and placer deposits; staff averaged 40.
Discovered. potentially economic massive sulfide and fossil placer
deposits.

August 1967 to September 1973

June

INTERNATIONAL NICKEL AUSTRALIA LTD., Sydney, Australia
Position: Senior Geologist - Department Head

Variety of management postings within Australia and South Pacific as
Department Head of large integrated regional offices, including
supervision of Atomic Absorption Laboratories; principally oriented
towards nickel laterite and sulfide exploration. Operations Manager
for two major bulk sampling and beneficiation projects in the Solomon
Islands and Queensland, Australia. Department Head in Kalgoorlie,
Western Australia involved evaluation of large property holdings
including developing underground mine. Quaternary calcrete hosted
uranium deposit was located using hydro-geochemical and geophysical
methods. Postings in South Australia and Northern Territories were
oriented towards evaluation of regional basemental and uranium potential
of these large areas.

1967 to August 1967

COMINCO AMERICAN, Spokane, Washington
Position: Project Geologist

Involved geological mapping and diamond drilling a Mississippi Valley
Tead-zinc and copper Skarn-type deposit in Northern Washington.
Integrated use of low-level air photographs, geochemistry, and
geophysics were the principle tools required for the successful
selection of specific drill targets.

August 1965 to December 1966

June

INTERNATIONAL NICKEL COMPANY OF CANDAD, Thompson, Manitoba
Position: Geologist

Underground stope and development mapping at the Thompson Nickel Mine,
Manitoba involved routine geological evaluation of the ore bodies,
development planning, grade control and frequent coordination with
production engineers on mining problems. Summer surface exploration in
the Arctic included, field checking airborne EM-magnetic anomalies and
retional mapping. Discovered significant molybdenum deposit during this
reconnaissance period.

to September 1965

NEVADA BUREAU OF MINES, Reno, Nevada
Position: Junior Geologist

Commissioned by the Director of the N.B.M. to investigate all
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WORK EXPERIENCE:

(Continued)

June

Nevada turquoise deposits subsequently published as N.B.M. Report 17.
This was an ideal opportunity to visit most of the porphyry copper and
precious metal districts in Nevada.

1963 to January 1964

GETCHELL GOLD MINE, Golconda, Nevada
Position: Junior Engineer

Stadia and triangulation surveying open cut mine benches and grade
control supervision using production samples and geological sampling.

Summer 1962

CONTINENTAL URANIUNLlGrooks'Gap, Wyoming
Position: Assistant Surveyor and Sampler

Channel sampling two underground mines provided a detailed perusal of
this classical Colorado Plateau-type uranium deposit. Underground
surveying consisted of compass and theodelite triangulation for drift
and raise connections and also responsible for weekly production volume
measurements. :

Summer 1961 and 1960

NEVADA BUREAU OF MINES, Reno, Nevada
Position: Field Assistant

Employment covered a great variety of projects and situations assisting
State Geologists and University Staff.



JAMES M. PRUDDEN

“o  RECEIVED DEC 13 1984

U

/9: Jowoks .f[}ssa\/ lat

L:‘:vapi& Tramswz a( :\JML’QAT 17 D@c 8‘//
/ n/%’ 3} ‘Doxes %Sampfes weve. sfmr ec/ :meg
Wiekenber pwa U. LS. owv +he c(L:ove aﬁaTe
Cmsas.-%ng

1) wme (9) Placer c,cmcem*‘—fu‘*'es g—w awla‘\c]aw,
le. Nes: 7/:/:, 7/1/2, 7/2/5, 8/1/7,

OVDC(?SSIW y
8///2, 8/7/3 ///P/ 7 10/0/1 E6/t/%

__“‘\
) Nine LL7) ﬂu.f samp(es
as per (ij above

]
+he same sq w»l/;)r'es

~ P ~ , \ %
3}‘ TI‘)Ou"*{q) PQGC?Y’ WCQV\WQ‘LQS lg‘ﬂ\f' +O+O( Ql e

assau
J Pl

)
[ 7 I‘// \
y /’j'f/z,mzé@)



PERSONAL CLIENTS/SPONSORS

Morrison-Knudson Noranda Mining
INCO Amselco
Costal States Energy Shell Oil Co.
Centennial Development Co. RoMax Gold, Ltd.
Precambrian Mining Services Coppermine River Ltd.
Bathurst Inlet Kerr McGee Corp.
Kennecott Co. Anaconda
Brazos Coal Falcon Explorations
Enercor Thyssen Mining Const., Inc.
Spicer Mining Union Mines
Modern Exploration Olympus MTM
Sunbeam Mining Co. Haywire Mining Co.
Geodome Petroleum R & F Coal Co.
Dawson Metallurgical Labs. Quadel Energy

Cordex Exploration UNITED MINERAL SERVICES, INC.

ALL INQUIRIES WILL BE HANDLED DIRECTLY BY CORPORATE OFFICERS

James M. Prudden Frank Ramos
President Secretary-Treasurer
Geologist Geologist/Chemist

4809 Quail Point Road P.O. Box 6630
Salt Lake City, Utah 84124 Reno, Nevada 89513
(801) 272-4720 (702) 786-4096
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UNITED MINERAL SERVICES, INC. MINING CONSULTANTS
P.0. Box 6630

Reno, Nevada 89513
(702) 786-4096




“We are a group of mining professionals dedicated to serving the mining industry.”

Mineral resource appraisals are sensitive to continually changing economic trends and innovative
technology., Successful project appraisal depends on enlightened, experienced and professional personnel
to promote cost effective resource management.

Our group provides services for mineral exploration, development and mining projects using a
select professional management team, capable of cost effective project expediting in both the U.S.A. and
International situations.

Client appointed professional representatives are always welcome on projects where special guidance
is required. It must be emphasized that established practical methods are used, orientated towards
economic considerations.

James M. Prudden, President

R e o SR

FIELD ORIENTATED FACILITIES PROVIDE THE CLIENT WITH COST EFFECTIVE AND
TIMELY RESULTS USING THE ADVANTAGES OF MODERN TECHNOLOGY.

e EXPERT PLACER EVALUATIONS

e CERTIFIED GEOLOGICAL REPORTS

e REGISTERED ENGINEERING REPORTS

e PROJECT MANAGEMENT — EXPLORATION THROUGH PRODUCTION
e MINE PLANNING & FEASIBILITY STUDIES

e EXPERT WITNESS |

J. Prudden
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SERVICES

EXPLORATION

A complete line of capabilities are provided, including geological mapping, geochemistry, data
processing, project development and underground mapping and sampling. Claim staking, assessment
work and surveying are important additions. Placer evaluation is a particular specialty.

DEVELOPMENT
Pre-production services include ore reserves, underground rehabilitation, mine engineering and plant
design, feasibility studies and cost estimating. Team orientated geological and engineering staff will re-
duce this anxious phase to minimal time allocation. Heap leach pad design and testing,insures
maximum recovery.

PRODUCTION
Precious metal heap leach and placer plant operation are specific specialties. Only bonded employees
are assigned to production facilities.

FEES

Competitive rates are offered to all clients. Specific fees vary according to length and type of service pro-
vided with hourly, daily or contract schedules applied where required.

TECHNICAL EXPERIENCE

U.M.S. takes pride in offering a diverse mining team with over 75 years accumulated experience in all
phases of the mining industry.

JAMES M. PRUDDEN combines many domestic and overseas exploration management positions, mining
geology and operations experience with formal education in geology, geochemistry and engineering.

KRAIG W. GRUBAUGH, Registered Professional Engineer, has an extensive mining engineering back-
ground in underground and surface mining, production, engineering construction and management.
He has also built and operated several beneficiation facilities.

FRANK RAMOS balances his project geology background with heap leach design and operation. Formal
geology training is augmented by pharmacy/chemist registration.



SEDIMENTOLOGY AS APPLIED TO

.

THE EXPLORATION OF FOSSIL PLACER DEPOSITS

JAMES M. PRUDDEN Prudden Geoscience Services, 4809 Quail Point Road, Salt Lake City, Utah 84117

ABSTRACT

The Witswatersrand Basin in South Africa is the
most famous sequence of fossil placer deposits,
having produced 55% of all mined gold. This
geological model possesses the required sedimen-
tological signatures fundamentally necessary to
evaluate economic ore deposits in other Precambrian
and younger geological settings. Provenance area,
basin structure, external and internal geometry of
the host sediments and sedimentary history of the
enclosing basin are the major components of the for-
mation of Precambrian fossil placer deposits.
‘Younger fossil placer ore deposits must also contain
the above ingredients to form the necessary concen-
.tration of detrital minerals. The proposed Precam-
brian climatic change from a reducing to an oxidizing
atmosphere had a dramatic effect on the genesis of
sedimentary uranium deposits. However, the nature
of detrital gold deposits remains primarily unchang-

.ed throughout geological time. Consequently, the -

Witswatersrand is considered the geological medel
by which contemporary and younger detrital gold
" deposits may be evaluated.

Sedimentology must play an integral role in the
evaluation of any placer deposit. The sampling prob-
lems associated with particulate gold are only too
well known and cause—at times—insurmountable
evaluation problems. Consequently, properly
directed and executed sedimentological evaluation
-of carefully selected clastic sediments is a reliable
method for the exploration and development of
potential auriferous horizons.

Geological exploration for any ore type is best
oriented by using a well-defined geological model. It
is my proposal that the Witwatersrand Basin in
South Africa be such a model. This series of clastic
horizons have produced 2.8 billion tons of ore
averaging 10 grams/ton or an estimated 55 per cent
of ALL mined gold (Papenfus, J.A. 1968). Contem-
porary and younger clastic horizons generally con-
form to the Witwatersrand sedimentation pattern.

The schematic diagram in Figure 1 represents the
geological model for this famous deposit picturing a
portion of the closed yoked basin, consisting of an
active fault bounded margin(s) and a geochemically
favorable provenance or source area being actively
.eroded by braided streams during a long, humid
climatic cycle. These streams formed active coalesc-
ing alluvial fans vigorously reworked in a pro-
gressively shrinking basin. Offshore winnowing by
lacustrine currents, as illustrated by the skewed

- shape of the alluvial fan base, constitutes a subor-
dinate, but important variation to this fluviatile en-
wvironment. The degree of sediment reworking and
.consequent heavy mineral concentration would be

dependent on the interaction of local geologic and
geomorphologic factors. The duration of these
events would partially govern the payability of these
fluviatile clastic sediments as formed and reworked
in this braided-stream system.

This model would be very similar to the East Rand
gold field where the mid-fan dimensions would be
40 kilometers, fan base 90 kilometers and the
longitudinal or down-fan axis would be 40
kilometers. The East Rand has produced almost one
billion tons of ore averaging 8.5 grams per ton gold
from 27 major mines over a period of 75 years
(Whiteside, H.C.M. 1968).

There are several other well-known Proterozoic
clastic sequences which have payable detrital gold
and/or uranium mineralization deposited in similar
braided-stream environments. The variabilities
within and between each deposit are more depend-
ent on local source area configurations, geological
structures and geomorphological environment than
their gross dissimilarities with the Witswatersrand
model. To take this important observation one step
further, current sedimentation features are widely
used in the evaluation of these ancient gravels, im-
plying that the study and usage of clastic sedimenta-
tion transects geological time (Sestini G. 1973;
Goss, W.H. 1968; and Bateman, J. D. 1958).

There are four basic parameters involved in effec-
tive basin analysis fully utilizing the effectiveness of
our geological model. The first category is prove-
nance area which would be the prime prerequisite for
the formation of an auriferous placer deposit.
Greenstone belts commonly portray the highest
geochemical levels of gold and commonly host nar-
row hydrothermal quartz veins frequently mined for
gold. The type area would be the Archean Swazi
System (Barberton Mountain area) in South Africa
(Vilioen, R. P. et.al. 1968). However, other meta-
morphic terrains are also sources for auriferous
sediments. Examples woulu include the gneissic ter-

rain in the Jacobina area of Brazil (Bateman, J. D. *

1958), the quartz-veined Paleozoic schists at
Manhattan, Nevada (Ferguson, H. G. 191 7) and also
the California Mother Lode (Clark, W. B. 1970 and
Moore, L. 1968). Granitic and granite gneiss terrains
with pegmatite swarms would be the logical source
for particulate uranium minerals in the case of Lower
Proterzoic uraniferous placer deposits.

Gross basin structure and sedimentation char-
acteristics are interrelated. Our model is typically a
large basin with tectonically active margins supply-
ing detritus in concentrated troughs known as yoked
basins. In this model, terrestrial sedimentation ina
humid climate supplies vast quantities of sediment
from the elevated source bordering the basin to be
concentrated within a braided-stream environment
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FIGURE 1. Schematic diagram illustrating braided stream sedimentation patterns.

in the form of coalescing fluvial fans. A further ex-
ample would be the Basin and Range fluviatile
sedimentation formed during the Pleistocene in the
western United States.

A regressive sedimentation pattern, resulting from
rejuvenated basin margin tectonics, provides the
energy necessary to prolong the source erosion and
also the reworking of earlier sediments. It has been
estimated that a conglomerate grading 0.12 parts
per million averaging 290 meters thick and outcrop-
ping for 1700 meters at a 10 ° dip downstream will
liberate 810 kilograms of gold per one meter of ver-
tical erosion (Papenfus, J. A., 1968). Hence, con-
tinual basin margin uplift of an auriferous prove-
nance area in alternating transgressive-regressive
cycles during a humid climate will eventually pro-

duce economic concentrations of heavy minerals. .

Offshore reworking of the alluvial fan base by off-
shore lacustrine-marine currents provides an impor-
tant heavy mineral concentration phase to this ore
deposit model.

After the explorationist has confirmed a favorable
provenance and lengthy fluviatile sedimentary his-
tory necessary to concentrate economic heavy
minerals, the external geometry of the sediments
must then be evaluated. Essentially, this involves the
classification of the basin sedimentation history into
various cycles to ascertain the most favorable

12 Prudden

zone(s) for detailed examination. The most useful
parameters are:

1. Percentage conglomerate within defined
strategraphic zones

2. Delineation of braided-stream channels and
associated fluvial fans

3. Transgressive—regressive cycles in the
stratigraphic column

" 4. Gross paleocurrent trends.

Some idea can thus be gleaned as to the tectonic
activity of the basin margin during sedimentation
and the size and gross economic potential of the
clastic sedimentation sequence.

The next phase in the geological evaluation of a
potential economic clastic sequence is selecting
which specific horizon(s) have the most potential for
developing viable fossil placer deposits. Each clastic
sedimentary unit must be evaluated by combining
numerous internal geometry aspects. The more
useful of these detailed measurements are:

1. Thickness of the individual sedimentary cycle

2. Conglomerate thickness, which can also be
presented as a percentage of the total sedi-
mentary cycle presented as isopach maps
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3: Systematic pebble counts, obtained from
residual weathering products, outcrops,
underground exposures and drill core. These
critical factors will measure roundness, peb-
ble lithology, sorting and packing. This raw
data can then be plotted to produce percent-
age of clast lithology, mean pebble size,
standard deviation, distinguish variances in
provenance areas, predict paleo channel con-
fluences and in general delineate paleoslope
gradients within the braided-stream system

4. Paleocurrent measurements as cross-bedding
and pebble imbrication provide the necessary
directional vectors to clasify and evaluate the
broader sedimentological projections men-
tioned above.

Processirig these measurable parameters will de-
termine the relative tonnage potential of each
horizon and can be used as an empirical technique to
establish exploration priorities within the various
clastic units.

The above systematic approach to the evaluation
of conglomerate horizons might appear long winded
and academic. However, a concerted continent-wide
gold exploration program requires a specific geologi-
cal model and the methodology in selecting and
evaluating exploration targets. Sampling for par-
ticulate gold, with the best of intentions, can be so
subjective that a placer exploration program could be
doomed to failure before it commences. However,

the selection of exploration targets on well-
formulated geological parameters assures a cost-and
time-effective exploration project enjoying the high-
est success potential.
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GEOCHEMICAL EVALUATION OF PLACER GOLD DEPOSITS

Physical and chemical characteristics of placer gold deposits must be
related to a geologic model to facilitate practical cost-effective
evaluation of these very difficult ore deposit types. Economic geclogists
must combine total heavy mineral suite distribution, concentration,
particle size, shape and chemical composition with transport distance

and provenance area to comply with a geologic model based on sedimentary
histroy, external and internal geometry of the sediments and form of the
enclosing sedimentary basin. This increased general acceptance of the
combined geochemical and geological appraisal of sediments has evolved
from the practical use of clastic sedimentology in evaluating placer
deposits spanning geologic time. The use of these measurable geological
and mineralogic parameters is considered essential in locating, defining
and mining placer deposits. Deviations from these predictable parameters
can be attributed to local influxes of new gold and local sediment into
the seemingly simple fluviate system. Orientation studies, relying on

the above parameters, will determine sample density, spacings and size to
produce a cost-effective evaluation program. These exploration-phase
deposit characteristics will be of great assistance in determining

mining and beneficiation parameters at an early stage for timely production

decisions.
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) SEDIMENTOLOGY AS APPLIED TO
THE EXPLORATION OF FOSSIL PLACER DEPOSITS

JAMES M. PRUDDEN Prudden Geoscience Services, 4809 Quail Point Road, Salt Lake City, Utah 84117

ABSTRACT

The Witswatersrand Basin in South Africa is the
most famous sequence of fossil placer deposits,
having produced 55% of all mined gold. This
geological mode! possesses the required sedimen-
tological signatures fundamentally necessary to
evaluate economic ore deposits in other Precambrian
and younger geological settings. Provenance area,
basin structure, external and internal geometry of
the host sediments and sedimentary history of the
enclosing basin are the major components of the for-
mation of Precambrian fossil placer deposits.
"Younger fossil placer ore deposits must also contain
the above ingredients to form the necessary concen-
tration of detrital minerals. The proposed Precam-
brian climatic change from a reducing to an oxidizing
atmosphere had a dramatic effect on the genesis of
sedimentary uranium deposits. However, the nature
of detrital gold deposits remains primarily unchang-
.ed throughout geological time. Consequently, the
Witswatersrand is considered the geological model
~ by which contemporary and younger detrital gold

deposits may be evaluated.

Sedimentology must play an integral role in the
evaluation of any placer deposit. The sampling prob-
lems associated with particulate gold are only too
well known and cause—at times—insurmountable
evaluation problems. Consequently, properly
directed and executed sedimentological evaluation
of carefully selected clastic sediments is a reliable
method for the exploration and development of
potential auriferous horizons.

Geological exploration for any ore type is best
oriented by using a well-defined geological model. It
is my proposal that the Witwatersrand Basin in
South Africa be such a model. This series of clastic
horizons have produced 2.8 billion tons of ore
averaging 10 grams/ton or an estimated 55 per cent
of ALL mined gold (Papenfus, J.A. 1968). Contem-
porary and younger clastic horizons generally con-
form to the Witwatersrand sedimentation pattern.

The schematic diagram in Figure 1 represents the
geological model for this famous deposit picturing a
portion of the closed yoked basin, consisting of an

active fault bounded margin(s) and a geochemically

favorable provenance or source area being actively
eroded by braided streams during a long, humid
.climatic cycle. These streams formed active coalesc-
ing alluvial fans vigorously reworked in a pro-
gressively shrinking basin. Offshore winnowing by
lacustrine currents, as illustrated by the skewed
" shape of the alluvial fan base, constitutes a subor-
dinate, but important variation to this fluviatile en-
wvironment. The degree of sediment reworking and
consequent heavy mineral concentration would be

dependent on the interaction of local geologic and
geomorphologic factors. The duration of these
events would partially govern the payability of these
fluviatile clastic sediments as formed and reworked
in this braided-stream system.

This model would be very similar to the East Rand
gold field where the mid-fan dimensions would be
40 kilometers, fan base 90 kilometers and the
longitudinal or down-fan axis would be 40
kilometers. The East Rand has produced aimost one
billion tons of ore averaging 8.5 grams per ton gold
from 27 major mines over a period of 75 years
(Whiteside, H.C.M. 1968).

There are several other well-known Proterozoic
clastic sequences which have payable detrital gold
and/or uranium mineralization deposited in similar
braided-stream environments. The variabilities
within and between each deposit are more depend-
ent on local source area configurations, geological
structures and geomorphological environment than
their gross dissimilarities with the Witswatersrand
model. To take this important observation one step
further, current sedimentation features are widely
used in the evaluation of these ancient gravels, im-
plying that the study and usage of clastic sedimenta-
tion transects geological time (Sestini G. 1973;
Goss, W.H. 1968; and Bateman, J. D. 1958).

There are four basic parameters involved in effec-
tive basin analysis fully utilizing the effectiveness of
our geological model. The first category is prove-
nance area which would be the prime prerequisite for
the formation of an auriferous placer deposit.
Greenstone beits commonly portray the highest
geochemical levels of gold and commonly host nar-
row hydrothermal quartz veins frequently mined for
gold. The type area would be the Archean Swazi
System (Barberton Mountain area) in South Africa
(Viljoen, R. P. et.al. 1968). However, other meta-
morphic terrains are also sources for auriferous
sediments. Examples woulu include the gneissic ter-
rain in the Jacobina area of Brazil (Bateman, J. D. -
1958), the quartz-veined Paleozoic schists at
Manhattan, Nevada (Ferguson, H. G. 1917) and also
the California Mother Lode (Clark, W. B. 1970 and
Moore, L. 1968). Granitic and granite gneiss terrains
with pegmatite swarms would be the logical source
for particulate uranium minerals in the case of Lower
Proterzoic uraniferous placer deposits.

Gross basin structure and sedimentation char-
acteristics are interrelated. Our model is typically a
large basin with tectonically active margins supply-
ing detritus in concentrated troughs known as yoked
basins. In this model, terrestrial sedimentation in a
humid climate supplies vast quantities of sediment
from the elevated source bordering the basin to be
concentrated within a braided-stream environment
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FIGURE 1. Schematic diagram illustrating braided stream sedimentation patterns.

in the form of coalescing fluvial fans. A further ex-
ample would be the Basin and Range fluviatile
sedimentation formed during the Pleistocene in the
western United States.

A regressive sedimentation pattern, resulting from
rejuvenated basin margin tectonics, provides the
energy necessary to prolong the source erosion and
also the reworking of earlier sediments. It has been
estimated that a conglomerate grading 0.12 parts
per million averaging 290 meters thick and outcrop-
ping for 1700 meters at a 10 ° dip downstream will
liberate 810 kilograms of gold per one meter of ver-
tical erosion (Papenfus, J. A., 1968). Hence, con-
tinual basin margin uplift of an auriferous prove-
nance area in alternating transgressive-regressive
cycles during a humid climate will eventually pro-

duce economic concentrations of heavy minerals. _ -

Offshore reworking of the alluvial fan base by off-
shore lacustrine-marine currents provides an impor-
tant heavy mineral concentration phase to this ore
deposit model.

After the explorationist has confirmed a favorable
provenance and lengthy fluviatile sedimentary his-
tory necessary to concentrate economic heavy
minerals, the external geometry of the sediments
must then be evaluated. Essentially, this involves the
classification of the basin sedimentation history into
various cycles to ascertain the most favorable

12 Prudden

zone(s) for detailed examination. The most useful
parameters are:

1. Percentage conglomerate within defined
strategraphic zones

2. Delineation of braided-stream channels and
associated fluvial fans

3. Transgressive—regressive cycles in the
stratigraphic column

" 4. Gross paleocurrent trends.

Some idea can thus be gleaned as to the tectonic
activity of the basin margin during sedimentation
and the size and gross economic potential of the
clastic sedimentation sequence.

The next phase in the geological evaluation of a
potential economic clastic sequence is selecting
which specific horizon(s) have the most potential for
developing viable fossil placer deposits. Each clastic
sedimentary unit must be evaluated by combining
numerous internal geometry aspects. The more
useful of these detailed measurements are:

1. Thickness of the individual sedimentary cycle

2. Conglomerate thickness, which can also be
presented as a percentage of the total sedi-
mentary cycle presented as isopach maps
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3. Systematic pebble counts, obtained from
residual weathering products, outcrops,
underground exposures and drill core. These
critical factors will measure roundness, peb-
ble lithology, sorting and packing. This raw
data can then be plotted to produce percent-
age of clast lithology, mean pebble size,
standard deviation, distinguish variances in
provenance areas, predict paleo channel con-
fluences and in general delineate paleoslope
gradients within the braided-stream system

4. Paleocurrent measurements as cross-bedding
and pebble imbrication provide the necessary
directional vectors to clasify and evaluate the
broader sedimentological projections men-
tioned above.

Processirig these measurable parameters will de-
termine the relative tonnage potential of each
horizon and can be used as an empirical technique to
establish exploration priorities within the various
clastic units.

The above systematic approach to the evaluation
of conglomerate horizons might appear long winded
and academic. However, a concerted continent-wide
gold exploration program requires a specific geologi-
cal model and the methodology in selecting and
evaluating exploration targets. Sampling for par-
ticulate gold, with the best of intentions, can be so
subjective that a placer exploration program could be
doomed to failure before it commences. However,

the selection of exploration targets on well-
formulated geological parameters assures a cost-and
time-effective exploration project enjoying the high-
est success potential.
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GEOCHEMICAL EVALUATION OF PLACER GOLD DEPOSITS

Physical and chemical characteristics of placer gold deposits must be
related to a geologic model to facilitate practical cost-effective
evaluation of these very difficult ore deposit types. Economic geologists
must combine total heavy mineral suite distribution, concentration,
particle size, shape and chemical composition with transport distance

and provenance area to comply with a geologic model based on sedimentary
histroy, external and internal geometry of the sediments and form of the
enclosing sedimentary basin. This increased general acceptance of the
combined geochemical and geological appraisal of sediments has evolved
from the practical use of clastic sedimentology in evaluating placer
deposits spanning geologic time. The use of these measurable geological
and mineralogic parameters is considered essential in locating, defining
and mining placer deposits. Deviations from these predictable parameters
can be attributed to local influxes of new gold and local sediment into
the seemingly simple fluviate system. Orientation studies, relying on

the above parameters, will determine sample density, spacings and size to
produce a cost-effective evaluation program. These exploration-phase
deposit characteristics will be of great assistance in determining

mining and beneficiation parameters at an early stage for timely production

decisions.
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NORTH WESTERN CALIFORNIA PLACER

SUMMARY

This small but attractive grade unconsolidated placer deposit is
divided into two pay zones or channels each forming the margins of a north
flowing V-shaped stream confluence. A total of 12 drill holes have sampled
this approximately 14-acre perched river terrace. Geological ore reserves
for both channells as, defined by drilling, aggregate 110,200 cubic yards
averaging 0.072 ounces of gold per cubic yard. A further 100,000 cubic yards
exists below mined and within sparsely sampled mapped channel. trends
correlating with stratigraphically lower ore grade horizons in adjacent
minable channel. Additional untested potential placer reserves exist along
strike from both channels.

Mining can be conveniently unitized to maximize efficiency and avoid
the heavy winter rainfall season. The 1984 operational schedule is divided
into four categories commencing with development drilling and overlapping
with engineering studies, permitting,and final production stages. It is
anticipated that this six (6) month period will provide the investors with
approximate investment capital pay-back, including capitalization of processing
plant, pre-production costs and property payments. The 1985 production period
will mine the bulk of the above reserves and produce an anticipated net
profit exceeding twice the capital investment for this property. A third
production in 1986 is very possible pending 1984 drilling returns and sub-
sequent bulk sampling results.

Additional and separate lower grade placer deposits, that have been
drilled, exist within a reasonable geographic radius and could provide long-term
production continuity for these limited, but good grade reserves.

PRODUCT ION

Present owners excavated approximately 3,000 cubic yards in 1980
and recovered 44 ounces of coarse gold and some "black sands" using a
very crude and inefficient sluce recovery system. Their average recovered
value for this operation was $10.80/cubic yard.

CLAIM STATUS ’

A total of sixteen (16) 40 acre placer claims are located along
section line meridians. BLM records indicate that the required assessment
work has been duly completed and recorded. Considerable title search has
been conducted by a California attorney who would be available for consultation
and property opinion.

DEVELOPMENT

A Canadian development company conducted a reconnaissance drilling
program totaling twelve (12) 6" core holes aggregating 362 feet at approximate
150-foot intervals. This core was processed at 2.5 foot intervals with the
individual samples emulsified and amalgamated with the concentrates fire
assayed. Assay results indicated two very good grade holes (e.g. S1.5/E1.5
and NO.0/W2.9) with marginal adjacent holes indicating possible low grade
extensions.




RESERVES

The two drill holes (S1.5/1.5E and NO.0/2.9W) have resulted in
outlining two ore lenses or channels adjacent to the flowing streams forming
the "bar" at the confluence of these fluvial systems. It must be understood
that each "ore" zone is defined by one drill hole each augmented by shallow
back hoe sampling. These areas are:

CONTAINED
HOLE DEPTH VOLUME GRADE 0Z.
West Area NO.0/W2.9 0-15' 18,500 0.085 opy 1,573
East Area S1.5/E1.5 0-25' 91,700 0.069 opy 6,327

170,200 0.072 opy 7,900

NOTE: West Area reserves to 15-foot depth were calculated to contain
approximately 95% of the gold values. Values to bedrock (15' to 44')
in this area indicated highly anomalous but sub-economic values as
bedrock concentrations which typically contains "pay" gold concentrations
in placer deposits.

Considerable untested stream and bench gravel remains to be drilled to
compliment the above reserve estimates.

PROPERTY PAYMENTS

Three stage cost estimates are presented below in an attempt to
approximate total cost to potential investors.
200, 0003
A.  $300,000 buy-out for property ownership at $100,000 six
monthly increments following six monthly $2,500 advance
payment allocatjons. This includes $150,000 drilling
payback costs to the Canadian development comapny.

B. $25,000 finder's fee

ROYALTIES

r-9)

A. At present g% gross recovered values. Current negotiations suggests
that this could be rescheduled.

B.  Property payments paid from 50% net profits until the total
$300r,000 paid.
200,000

C. United Minerals Services to receive fiﬁa-gaax-management//g/mﬁﬂ77é’$7
contract at a rate of 5% net profits plus $3,000/month operating
fee.



1984 OPERATING SCHEDULE

STAGE 1

This 90-day period is devoted to development drilling within two
previously drilled defined ore grade placer channels. Developing proven
reserves for these channels is considered essential to provide cost
effective professional level mining for this deposit. The following steps
are considered essential to bring this placer to "bankable" status.

1 Confirm earlier drill results
2. Block reserves on 50-foot centers

3. Provide mining engineering data and beneficiation-metallurgical
process estimates to reduce design and start-up time commitments.

It is important to note that over 95% of the presently known reserves
in the West Ore Block 1ie within 15 feet of the surface (drill hole NO.0/W2.9)
which are within the 1imits of practical dry placer mining methods. Shallow
production within the northern extension of this same zone accounted for 44
ounces of gold, plus discarded "black sand" concentrates from approximately
3,000 cubic yards. The above drill hole discloses zones of sub-economic but
geochemically important placer enrichment at 26-29.5 and 40-44 foot intervals
from incomplete drill records. Drilling in the East Ore Block discloses
two pay zones, one of which is near bedrock. Consequently, drilling to
bedrock in the West Ore Body is designed to sample the entire placer profile
and determine the likelihood of a second and deeper ore horizon. The potential
for this zone is estimated to approximately 100,000 cubic yards.

The following drilling program is designed to test the two horizontal
units in the West Ore Block and the complete reserve area in the East Ore
Block on 50-foot drill spacings.

West Ore Block 28 holes x 47 feet 1,081 feet
East Ore Block 62 holes x 26 feet 1,612 feet
90 hoTes 2,928 feet

Assume: $30/ft.; 35 ft./day; 6 day week
COST ESTIMATES

Drilling Costs - direct $87,840
indirect 2,500

Sample testing equipment rental 5,000
Assaying 10,000
Wages - professional 2x3 month 42,000
technician v 7,500
Vehicles 3,000
Travel Expenses 2,000
Camp expenses (25/day/man) 9,100
Misc. supplies 1,500

$ 170,430 S. Total




During this period one professional (mining engineer) will be
responsible for pre-production engineering, bulk sampling, plant design,
permitting, environmental impact analysis and mitigation.

Wages

Travel expenses
Vehicle

Heavy equipment rental
Legal and permitting

$ 10,500
3,000
1,000
5,000
10,000

$ 29,500 S. Total

$199,940 Total




STAGE I1I

ENGINEERING AND CONSTRUCTION

Engineering will include organizing environmental data, legal require-
ments and drilling results to develop a mine plan process flow sheet, waste
disposal system and reclamination plan wutilizing total drill data. The
background information and plans will not only guide the operation but will
also serve as information for the operating permits. The engineering can
be separated into four main elements.

Mine Planning

Process Design
- Permitting

- Waste Disposal

Mine planning will utilize the developmental drilling data to define
economic reserves. Deposit characteristics such as, deposit geometry,
water table, volume and grade will be coupled with equipment limitations and
economic necessities (e.g. quick recapture of invested funds) to formulate a
mine plan on a weekly schedule basis. The mining sequence will support a
precise operating budget and facilitate permitting by anticipating environmental
issues.

Characterization of gold grains from drilling and bulk sampling will be
a distinct guide to designing a recovery process during plant construction.
Two weeks are anticipated for this data collection and assimilation into a
flow sheet. An additional four weeks are anticipated for equipment purchase,
transport to the property and assemble the plant. It is anticipated that
this phase would consume ten weeks.

Permitting will entail initially identifying the governmental agencies
regulating the operations which will at least be:

California Water Board (waste discharge)
California Mine Reclamation Group

U.S. Forest Service

County Officials

Other organizations will most probably have some say in the operation
and must be addressed at an early date to promote time effective permitting.

The specific concerns will be addressed and solved to form a clear
and concise guide to mine planning and operation. It is anticipated that a
maximum of 12 weeks of intermittant contact with these various governmental
agencies should provide the necessary contact for this process. It must be
remembered that an existing U.S. Forest Service permit and bond exists for this
property, which should greatly aid in reducing this estimated time allocation.

The problem of waste disposal has been addressed in a Dames & Moore
consulting report dated October 26, 1983. This report details the problems
of confining silt discharge from a plant employing exclusively gravity
separation processes. Obviously detailed follow-up is required to convince
the agencies and general public that negligible solids discharge is practical
from a well-designed placer plant. A copy of this report has been filed with
the U.S. Forest Service.



STAGE III

START-UP

Unforeseen equipment problems always arise during this period and
consequently three to four weeks have been allocated to this phase of the
program. It will be noted that the extensive precautions taken during the
development stage should prove immensely valuable in minimizing the probable
problems that need to be addressed during this period.

STAGE IV
PRODUCTION/OPERATION

Equipment utilized in the actual mining this unconsolidated placer
will probably consist of a Front End Loader (FEL) to excavate and haul the
gravel to the processing plant. The processing plant will screen the large
barren gravel sizes and jigs, sluces and possibly other equipment will recover
the gold. A rubber tire dozer will rip the gravel and create large stock-
piles for the FEL. The dozer will also backfill mined areas with the plant
discards. The FEL and dozer will advance the plant as mining progresses.
The rate of advance is based on a processing rate of 500 cubic yards for
a ten-hour work day or a nominal rate of 13,000 cubic yards per month.
Achieving the scheduled rate requires a peak capacity of 890 cubic yards
per day pri- 23,140 cubic yards per month. This peak productivity differential
accounts for the many productivity losses usually experienced while operating
a mine.

Existing information on the property and the probable mine operating
conditions described in this text were used to develop the following criterion.

- 60 hour work week schedule

- Labor paid $14.50/hour including payroll and fringe benefit
costs

Equipment operating supplies, rental and repair costs
Pumping costs and rental

The following break-down of major cost categories illustrates the
distribution of funds in calculating per cubic yard operating expenditures.

Equipment operating $2.89 cu yd 51.9%
Labor 1.39 cu yd 24.9%
Supplies 1.29 cu yd 23.2%

$5.57 cu yd




The construction phase will entail sizing of the processing facilities
with planned daily production rates. Contracting sediment pond construction
is a possibility. Vegetation removal will entail contract logging and then
probably stock piling soil for future reclamation. It must be emphasized
that most of the Western Ore Body is already cleared of vegetation.



37NAJ3IHIS G8bl

NOlLDnaodd

AT 3ov.1S

I 39Vv.IS

ATTNAJHOS 861

I 39viS

I 395VisS
: ; 3 3
3 m " A

dN-1HVLS

AVpy

oy

A8 ‘GMHD

ees g Qgeeeeeeeeeeees

‘ON 8or
‘ON 133HS

A€

aiva

T A03rans

40




ESTIMATED PROJECT BUDGET

1984 Approximate Budget

STAGE 1

STAGE 11

STAGE III
STAGE IV

Development, drilling, engineering,
permitting, designy etc. %90 days?

Construction, procurement and detail
design (60 days)

Start-up (30 days)
Production - West Ore Body

(0-15 depth) 18,500 cubic yards
for 1,561 ounces

Six (6) month advance property
payment
First of three (3) property payments
Management

TOTAL

Less Gross Production

Net Loss for 1984

1985 Operating Estimate

Gross Production

Less; Estimated production costs at $5.57/cu yd

Property payments ($200,000-$15,000)
Royalties on 1984 & 1985 Production

@ 9% gross

Management

91,700 cubic yards for 6,327 oz

$ 199,440

$ 200,000
$ 50,000

$ 103,045

$ 552,485 S.T.

15,000
100,000
35,000
702,485
626,000

($ 76,485)

$2,530,800

$ 510,770
185,000

284,000

70,000

NET PROFIT 1984-1985 $1,480,920




