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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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TELEPHONE OPERATING TELEPHONE NO. 6 ~ ¥ ~ 

-..5 v ~s · INC'E~~~E:R!f~,"o~'6~'~~N'1,N <~Em~T~t'~ L1. .L:1 CENTER NO. CENTER NO. 

I ~ CLOSING TIME PICKOP LOCATION ENTER' DETAil BELOW Vt~~~~ C.O.D. v PACKA~ I: BY TYPE SERVICE AMOUNT 
OR CHARGE :.~ 

~A.';!-~ NAt!\E 1.5!REET NUMBER STREET NAME CITY STATE ZIP CODE ZONE LBS. ZONE LBS. CALL OR 0 .5. A.O.D. 

JP Ir f'lh .5 45:" S. o£1l. ~~ ~~;;:.<::; 111/1./.1 'IUt'S6Y1 A7 _X:521'i>. 
1 

i-L (/~ < (' "lI' ~ f) Y t')Cj, 
:r. I 2 \ - I . II. . 

i[ 3 

4 -
" ! 

. • . -.l I 

I ''>~ \ 
, 

./ " 
B 

v'S JI y~ ~ fYl~~.f} ~tJ..b\ < .":::'?'JL:i ill 9 r;y 
/';l./l., 

/ 'r- 10 

UNLESS A GREATER VALUE IS DECLARED IN WRITING ON THIS RECEIPT, THE SHIPPER HEREBY DECLARES AND AGREES THAT THE RE- lC.o.D. r ACr.:.C'c:: 
LEASED VALUE OF EACH PACKAGE OR ARTICLE NOT ENCLOSED IN A PACKAGE COVERED BY THIS RECEIPT IS $100, WHICH IS A REASON-
ABLE VALUE UNDER THE CIRCUMSTANCES SURROUNDING THE TRANSPORTATION. THE ENTRY OF A C.O.D. AMOUNT IS NOT A DECLARATION OF A.O.D. CHARGI':S 
VALUE. IN ADDITION, THE MAXIMUM VALUE FOR AN AIR SERVICE PACKAGE IS $25,000 AND THE MAXIMUM CARRIER LIABILITY IS $25,000. CLAIMS 
NOT MADE TO CARRIER WITHIN 9 MONTHS OF SHIPMENT DATEAREWAIVED. CUSTOMER'S CHECK ACCEPTED AT SHIPPER'S RISK UNLESS OTHER-

C'yrC'c::c:: VALUATION /1 I<:?-WISE NOTED ON C.OD. TAG. 

k B/;~~den' 
PICKUP -~~~ NO. .2.£. vl r TIME CALLS 

- JZ'a L 6- TOTAL CHARGES !2JJ. E:B. 
, U 1 ~10 REV. 5·83 (2.5MM 10.rs31 While Copy · UPS Yellow Copy· Shipper 

~ . 



------ - - ~~-.~---~-

~sttoeoast 

~ __ DATE/~#;C; 

SOLD TO ('() cei/1 

31449-43 
ALL RETURNS OR CLAIMS MUST BE ACCOMPANIED BY THIS RECEIPT. 
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12-14-84 

1TX *0.20 
1TX *3.65 

*3.85 ST 
*0.23TX 

*4.08 TL 
*10. 00 ~ATO I 

*5.92CACG
1 

10-35A 
000-3450 

. .. 
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- GUEST REC~IPT 

75585 
THIS S CTiON MAY BE USED A5 A RECEIPT 

FOR INCOME TAX OR EXPENSE ACCOUNT RECORD. 

5F740 REDF<H1 g/t4J. 1/ .. 

o .3' 
or) 17 
01.0 

Ol. 
3.9 -

G/.:J 
1.19 
1.8] 

ECEIPT 0317485 
i2 n ,~ /,.L::....~ ..:::::::::~-=:::-_ Datr~ f'=: Amount----O--::.. 

BOB MEll & CO, 1-8002e2-«!&6, Il. 1·31247O-lGO Style No, 620 

-------- ---~ 

12- ... 1-~'t 
2 u U LJ. lJ 2 

A!/J~/~fir 
1£:-12-84 

1 U U 1.1.0 L 

~ 11. 9 u. )( *1.69 "" 
~ V.O 8 (0 

u. X 1.6~~ :> 

* 2.5) II. 

* 
. 

I 9 ~ 

~ ¥, * \1. C. J. ~ a: X * 5 0 /I ~ 0 • 't f-

1.2.1. ~ er 

* , " 4 1-(!) '. 
"',.1..1 G * 111 S t-

V? 

" 11) (JJ 

*' ',.J 
• I.. L t- * 0.6 I f-: 

... 1. II ~ .J 
I-l.U\.Jl,,:= 

A 1 ~ 
u U '* 2tluq,t> 1 . U I-

A * V.1 u 
(!) 
U 

'1 C. I ') 
L /. 't Z 



... l~ I L I.J -~ 
DATE, 2./ C ERKlWTR A.. 

I SA AUT ~TliN 0 I " ~ 
J H PRUDDEN P GEOSCI!NCE ) r ~ ~ 

• ~ A r, C I (), bK AND E .~-./). D TI~N-It:' '-- ~ t 
bTL/5 068 3J 81 -.; 5 ~8 
2 302 10 4951 12 .. 7 84 1'lQ1J3b ~III: 
702 0591)76 AZ • __ ----:---,~i 

a:: 0 
~~ 

I----+------i z en 
"":::I 

~----i------' all U ... 
"" > 

~~__+_---1 0« 
a:: 

I~~~~~~--~~~~~~~ 

. RETAIN THIS COpy FOR YOUR RECORDS (3:J OR [~l 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

---I 

o~{2~ 
NUMBER 

BEST WESTERN ~~,~ 
P.O. BOX 1328·293 E. CENTER, WICKENBURG, AZ 85358 

.. ,:. ~;. (602) 684·5445 

Operated ~r~'-em Host 

NAM~ Ztvn 
ADDRESS V 
CITy ________ STATt:..E _______ ZIP ___ _ 

LICENSE NO. STATE REGISTERED IN 

DATE ARRIVED 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

__ 1_6=N~=M=B=&=--7----r 

2-"211 

" .... 

1'7'(,;'· . . 
1""7~t 

BEST WESTERN ~~~~-
P.O. BOX 1328·293 E. CENTER, WICKENBURG. AZ 85358 

·U. :.;. 16021684·5445 

Operated ~eCit'-em 

NAME&J;~ 
ADDRESS __________ ~~ ____________________________ __ 

CITY ____________ STATL..E __________ ZIP _____ _ 

LICENSE NO . STATE REGISTERED IN 



fj'1INA~ ~----,-----,6 N=U§B=-~R4---: 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

... 

- .... 

i 
l 

8ESTWESTERN~~ f 
P.O. BOX 1328·293 E. CENTER. WICKENBURG. AZ 85358 

(602'684-5445 

ADDRESS __________ ~~------------------------------

CITY _______ STATE"'--______ ZIP ___ _ 

LICENSE NO. Sf ATE REGISfERED IN 



i57r~~"~ -~~ 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

b!)bLl 
NUMBER 

:~oo:~:~E:~Etf.~~ f 
(602) 684-5445 

Operated By 

ADDRESS ________________________________________ __ 

CITY _______ STATt:.E _______ ZIP ____ _ 

LICENSE NO. STATE REGISTERED IN 

DATE ARRIVED 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

---4 

15 G-tV 
16 '3.q5 ...... 
17 

18 

19 

20 

bot>~l 
NUMBER 

38. ' 

1 

BEST WESTERN ~~~ \fJ 
P.o. BOX 1328·293 E. CENTER. WICKENBURG. AZ 85358 

. ',U ::., (602) 684-5445 

0,." .. , ;eiir'tt-n -r EI~J 

NAME {Q{/rlr r/JUtm If &c; c; "t; 
L ADDRESS ______________________________________ __ 

CITY ____________ STAT ..... E _____________ ZI P _____ _ 

LICENSE NO . STATE REGISTERED IN 

LENGTH OF STAY 
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4 
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6 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

'60577 
NUMBER 

12-19"13 9:3 

BEST WESTERN ~~~ 
P.O. BOX 1328 293 E. CENTER, WICKENBURG. AZ 85358 

';1.;- (6021684-5445 
Operated By . ~ n. : it1lJ8st COw) 

NAMEC£J wn~ <If to ~ 
AD DR ESS __________ =-____________________________ __ 

CITY __________ STAT<:.E ____________ ZIP ___ _ 

LICENSE NO . STATE REGISTERED IN 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

- ..... 

65515 
NUMBER 

12 

20 

BEST WESTERN ~ "fJ 
P.o. BOX 1328·293 E. CENTER, WICKENBURG, AZ 85358 

. ', :. ;~ (6021684-5445 

Operated ~edt'stem Hosts 

NAME ~~~ 
ADDRESS 4~==~J!ilY 
CITY s;.,~ STATE {1~ ZIP ___ _ 

DEC 1 



CUSTOMERS EXPEND I TURE RECORD 

FOR : ________________________________________ __ 

D AT E GU EST S AMOUNT 

GUEST RECSIPT 

GUEST 
RECEIPT 

AS A RECEIPT 
ACCOUNT RECORD. 

~Iu..,," tOM 



Guest R€ceipt WE A~e PROUD TO BE A PART OF 

. / :"., 

Ciredt'tstem Hosts 

GUESTS ENTERTAINED 



GUEST (HE(K 
TABLE NO. NO. PERSONS CHECK NO. SERVER NO. 

I~ L. t I . \~ --
SWISS Cf:l'.LET 2. - II ~ Q"" i.( __ 
169 E. CENTER \_~~"-ll..I..J,""-'-----____ \ ___ _ 

WICKENBURG,. AZ 85358 
1---,~~-::""-':::'--=-=-~-+4I----

\---------1----

--------1--

\---------1----

1---------1----

1---------1----
TAX 

1---------1----



GUEST REC~IPT 

~t£ij ::: L ~ !~~ A~A~J,~ Wy 
FOIl INCOME TAX OR EXPENSE ACCOUNT RECORO. 

5f74O REDF<H1 ~'-"J, 1( .. 
---------------------------~ 

GUEST RECEIPT 

THE TURKEY GOIiETH ••• 

SMITHS FOOD KING 
"91:;- U' "/tT"H S· Vr• ~ ... j wA::i11 "., L u 

SALT LAKE CITY UTAH 
STORE ~14 11/21/8+ 

HOHFDS 
en BAR 
TAX(:OL 

iUTAL 3.39 

CASH 10.00 

CHANGE 6.61 

TOTAL 

617;7 

12-09-84 

1 Ix 2.53 
2 • 53 ST 
o • 1 3 TX 
o • 0 ~ TX 

. 2 69 TL 
5 nO D CA 
2 a 31 CD 

1 001 0073 
11 - 5 3 



DOUBLE'3B PHOTO 
BOX BB - PHONE 684-5583 

WICKENBURG, ARIZONA 85358 
q~'3 

DATE (2- ;7 ,,¥ 
NAME ______________________________________________ __ 

ADD. ______________________________________________ __ 

CUSTOMER'S 
ORDER NO. 

CASH C.O.D. CHARGE ON ACCT. MDSE. PAID OUT 
RETD. 

KEEP 





DOUBLE 93 PHOTO 
BOX BB - PHONE 684-5583 

WICKENBURG, ARIZONA 85358 505 !} 
I / DATE ______ ----'-___ I9 ___ _ 

NAME __ '~____'_ __ ~~-L~~____'_--~--------------

ADD. _________ ~ ________ ~ ________________________ ___ 

CUSTOMER'S 
ORDER NO. 

CASH C.O.D. CHARGE ON ACCT. MDSE. 
RETD. 

KEEP THIS 



--~ 

~ \1UEST (HE(K 

TAX 



AMOUNT GUEST CHECK NO. 

74661 
RECEIPT- Keep above record for Income 

tax or expense account, if needed - detach below this line. 

1 
" 1.' 

V 
Tq/l 

"S.lJo~ 

pttl; 1 

'" 
'7 

, , 

* 
, ,.. 

* ) , , 

t-

/ 

* 1 
.. 

658 



0001 9~O ~ 1!82 '" 522 
i 

IO/8S-VISA 
P t;~1l5""r. ~r. 

-/ 

DESCRIPTION 
A. 

r;-i~~-=-.------------------~----~----~--Ja 
: !efi 

r--i--------------------------~----~----~~4. : ~i'" STATE SUB· 
TOTAL 

TIPS 

TAX • 

TOTAL. 

I 4 

bt1tJO ~ 
198 ~ 
;l.& 

IMPORTANT: RETAIN THIS COpy FOR YOUR RECORDS 





Ltlb3 0001 9908 

IO/85*VISA 
GEOSCIENCE 

DOUBLE B PHOTO 
27 NO TEGNER BOX BB 

, ~NBURG L0006072( 

IMPORTANT: R~TAIN THIS COP,( F_OR YOUR RECQRDS 



GUEST (HE(K . 

·1--=----1--

- c~· 
_ b V 0 

~'-

1----1--

1----1--

---1--
TAX 
1----1--



I. 

A j4 4/ . ~ '2. MD 
A 34 4/ 2.76 MO 
A 34 2.38 MO 
A 34 3/ 2.97 MO 
A .21- OS 

.63 TX 
00 I 1747[ I 1/09/84 11.09 TL 

II.09CATD 

.OOCACG 

001 7747 E 11/09/84 



.,. 

.t 

--

.••• .. •. .... • .. P.O. BO X 1511> 

. ff.lEPHONE 68A· 5439 

WICI(EN BURG . ARllONA 15351 
t 1 .. 

Date _____________________ __ 

-Sold 10 ______ ______ _____ _ o 

Del i vercd to _____ . _ ___ . _______ ________________ Order No. ________________ __ 
g 
.c; 

P 0 Acklrf.' ss -_. .. 
Ci ty 

~~=-== -"'."-- - -
_ v' tiN fJJf-(.1 ~, ~, jll lG !1! [JISCR,PIION FEf I AMOUNT 

4 1 3. V t../ JIr4 --j~ ..... ,t,1-

g:~- ~.8" II A-f ~ 5 ova--- ,(/1 
. 

- _. 
~~j'; ..... /a--4" ?!5-

.. -, .~ 
_7 'J;,lAfib- :9'1 

/ 

-.. --- --.--- -. 

-------_0 ______ -_·. 

- _.- _.--,,----.. _ .. --_. ----~-----------

-----. 

--..... -- . 

q., .. . 
" , 

.. I .~ .-.. 

" 

LBR LOADED BY, FIG. BY 

MDSF DRIVER 

~TA~X--+--+--.---4--~RE~C~'D~BY~--------------------~C~K~'D~BY~~--~----_4-----

::: TG 

FI I,NG CHAI~bf ;$ cO"!'1puted by 0 periodic fote of' l'W~ ~r montn(or 'o ml"r"'um -ejo,ar.g&·ot 5OO. tor ·,·,·. "';. .... ~ 

bala T1c e~ \Jnd~H ~33 33) w hich is an ANNUAL PERCENTAGE RATE of 18% applied lu ,rH': prevIous Gulonte 

wlthou' deductlf19 cu rrent payments an~/or credits appearing on current month statement. 

Check load v.llth driver or no claims for shortage will be allowed. No damaged merchandise returnable for credit. 

Not responsible for damage in delivery beyond curb. 
~I 



GUEST RECSIPT 

I~Zf I SERVER I 75887 l5FJ 
j THIS SECTION />MY at USED AS A RECEIPT 

FOR INCOMf TAX OR EXPENSE ACCOUNT RECORO. 

5f740 AEDRD1 <fl.,./, 11 .. 

GUEST CHECK NO. 

74159 
R'S RECEIPT- Keep above record for income 

tax or e ense account, if needed· detach below this line. 

Oote, ___ _ 

BOB MELL & CO. HIOO 282 



12-J 
2VU , J J. 

T" 
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(!) 1 ) 
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( 
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* I 1-

Cl 'f 
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, 
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* ~ - 7 

) ~ u! 
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I-
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J 0 " 6 

3.2 7 
kD.61 
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* Jc ~ ) 
I 
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SALES 
SLIP 

MER: RETAIN THIS COPY FOR YOUR RECORDS I. VISA" J OR [EEl 
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6 

7 
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9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

NUMBER 

12-0711 84 

In p 

:YA I:' 

BEST WESTERN ~~~ 
P.O. BOX 1328·293 E. CENTER, WICKENBURG, AZ 85358 

.~:.:;. (602) 684·5445 

Operated ~eCit~em Hosts 

ADDRESS ________________________________ --------__ 

C)TY _____________ STAT"'-E _____________ ZIP ____ _ 

LICENSE NO. STATE REGISTERED IN 



J6];IN~!l-3u;~5 -T 6~~B~R7 - -
1 

2 

3 . ..4. 18: t6 
4 

5 

6 

7 

* 8 

9 

10 

11 

12 

13 

14 

15 

16 1 
17 

18 I 
--I 

19 

20 

BEST WESTERN I~~ ~ 3. T 
P.o. BOX 1328 293 E. CENTER. WICKENBURG', A(l. '85358 • f 

. ·c/. :· 16021684-5445 . 

Operated ~e<it~em Hosts ~""e!!!Sii'= ... 

NAME_~~-= =-{'o.53C, Cl 
AD DR ESS, ________________________________________ __ 

CITY_--'-_____ STAT"'E ________ ~-- ZIP ___ _ 

LICENSE NO. STATE REGISTERED IN 
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3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

12- 4"84 

1 

-Sj6 0 
NUMBER 

7·"" .0;,.>;.. 

BEST WESTERN ~~~~ 
P.O. BOX 1328·293 E. CENTER. WICKENBURG, AZ 85358 

. :/.~.;. (602) 6B4-5445 

~~~~~~ 
ADDRESS, __________ ~ ____________________________ __ 

CITY ___________ STAT"'-E __________ ZIP _____ _ 

_ REPRESENTING 
NO. 1 MAKE OF CAR 

PTY 
LICENSE NO . STATE REGISTERED IN 



ROOM 

/3 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

--- -----~ 65314 ~-

_L NUMBER 

.0 H 01) 
.',;1 ... 

BEST WESTERN fJJ~ ~. 
P.O. BOX 1328·293 E. CENTER, WICKENBURG, AZ 85358 _ 

(602) 684-5445 
Operated By 

AD DR ESS, __________________________________________ __ 

CITY _______________ STA T .... E _____________ ZI P _______ _ 

LICENSE NO. STATE REGISTERED IN 



T 65 281 I NUMBER 

3 

4 

5 

6 

7 
* 8 TAX 

9 

10 

11 

12 

13 

14 

:; cA Ilr:;u.d1L----=-===--- __ 
18 ;cmfrrwJ 
19 

20 

BEST WESTERN ~~~ 
P.O. BOX 1328·293 E. CENTER, WICKENBURG, AZ 85358 

(602) 684·5445 
Operated By 

4 • 

X 

Ore Z 



A 

A 
A 
A 
A 
A 

FAD ~6003 
3979 S. WASAT 

278-"'+63 

5.99 GRO 
4.44 GRO 

11.66 GRO 
14.17 GRO 
28.05 GRO 

3211 
3.70 TAX 

68.01 TO L 

3211 68.01 CHK 
.00 CHHG 

36003A36 11/21/84 

1/- O)-~4 

d n U t.I' ~ 

~ 0 0.7 
~ a? 1 Ii) l.' 

g: * 
m ., 
T 

* t1.~} 

:5 

*).75~~­

lit I. n 9 t=: ~ 

4. ~ 4 ~ 

*.f. 1 4 ~ 
-I< 1).11 ') ~ 

...J 
f-

* S. \J U (} E 

o I 1 8 

GUEST RECEIPT 
CHECK NO. 

84349 

1 -----
7~1f(Jul 

74513 

ClATE WAITER NO. AMOUNT GUEST CHECK NO. 

I d/'-f/~f - t~ ,q~ 72148 !:) 
. 

CUSTOMER S RECEIPT Keep above record for .ncome 
t~ v or pxro"c:- ·I"!count, if needed _ detach below this line. 



/..!P?? STOP N GO MARKETS 
GASOLINE RECEIPT 

DATE DEC 2. 
SOLD TO 

QUANTITY PRICE AMOUNT 

DPREMiUM OUNLEADED 'SiB-EGULAR Pf-}. 7) D ). D;JLf 30 .1) 
I 

SALES TAX --
1201 TOTAL 3b.J-}! 



~lb30001 qQOS 118 

J II PRUDDER P 
MOTEL RECENCY 
47248703 LAS 
20'27000369 YEGAS 12 I 64 
52\705 t 2395 ' NV 

IMPORTANT: RETAIN THIS COPY FOR YOUR RECORDS 



-' - J 

NOTICE - This contract limits our liability - PLEASE READ. 

We are NOT responsible for accidents or injury, nor for loss of any 

money. jewelry or valuables of any kind suffered by our guests frOlll 

whatever cause. We reserve the right to refuse service to anyone. 

The Undersignen Agrees to 
Terms and Conditions on Reverse Sine 

NAME 

ADDRESS I 
CITY & STATE 

REPRESENTING 
State Registered Make of Car I License No. I Year I 

---'--' --~-----=---c:--L..-.-. -­
Cash 0 Crenit 0 THE GUEST WILL PAY Card 

ROOM ___ CLERK ___ ROOM CHARGE $ 

ARRIVAL 
DATE ____________ _ TAX $ 

NUMBER 
OF GUESTS _____ _ MISC. CHARGE:S $ 

RATE$ ______ _ TELEPHONE $ 

NUMBER OF 
DAYS CHARGED _____ TOTAL AMOUNT $ 

\; 

The best rest in the west MOTEL REGENCY 
700 N. Main 

Las Vegas, Nevada 89101 

Other 0 

I I J f 



Best Western 

~~~~ 
. ' ~\/.~~ 

GrJt~stem Hosts 
P.O. Box 1328 • 293 East Center Street 

Wickenburg, Arizona 85358 



, Mr. Ben F. Dickerson, III 
DMEA 
7340 E. Shoeman Lane 
Suite 111 b(E) 
Scottsdale, Arizona 85251 

Dear Ben: 

JAMES M. PRUDDEN 
CONSUL TING GEOLOGIST 

4809 Quail Point Road 
Salt Lake City, Utah 84124 

801-272-4720 

February 20, 1985 

RECEIVED FEB 2 5 1985 

Please find the enclosed computerized placer bibliography for your 
infonnation. I will enclose this reference, plus complimentary 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. 

JMPrudden:bsp 

Enclosure 

v~ truly yours, 
f 
\ 

'; ,-fA,A 
/ ",· ,yYI.,; C./ James M. Prudden 
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JAMES M. PRUDDEN 
CONSUL TING GEOLOGIST 

4809 Quail Point Road 
Salt Lake City, Utah 84124 

801-272-4720 

January 28, 1985 

Mr. Ben F. Dickerson, III 
DMEA LIMITED 
4203 North Brown Avenue 
Suite F 
Scottsdale, Arizona 852~1 

Dear :Ben: 

RECEIVED JAN 2 9 1985 

Please find enclosed two copies of my evaluation rep::>rt on the 
Vulture Mine placers. I feel the placers immErliately 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 proceErl with broader 
exploration efforts should a placer operation be commissioned. I would be 
pleased to furnish you continuErl consulting services should DMEA advance 
with this project or al ternatively commence other exploration -- develop­
ment ventures. 

I would again like to thank you for the opp::>rtunity to work for you 
and Caro 1 and wish DMEA the best of success in establ ishing a mine. 

wishes, 

JMPrudden:bsp 
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Sample No. Depth Below 
Surface 

VULTURE MINE PLACER SAMPLE DATA TABLE I 

Sample Wt. Sample Vol. 
(lb.) (ft3) 

Con. lolL 
(g) 

T. F. 
lb/cu.ft 

Gold 
Nugget 

Par·tiele 
#1 

Size Distr'ibution Distribution 
#2 #3 Fines 

Amalgamation 
Au mg. Tails OPT 

• 
Plant Tails Plant Tails Placer Grade 

~-1 

+10# Au -1011 Au ITIg/cu.yd ~I -_ 12 

!I ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

. 1° :r-
\. . 8 

~I 9 
1) 

• l' 

1-1-1 
1-1-2 
H-3 
1-2-1 
1-2-2 
2-1-1 
2-1-2 
3-1-1 

1.5'-7.5' 
7.5'-1!..5' 

11.5'-16.0' 
3.0'-7.5' 
7.5'-12.0' 
2.0' -6.5' 
6.5'-12. 5' 
6.0'-11.5' 

909 12.00 
730 8. 00 

1431 9.00 
805 9.00 
718 8.00 
973 6.75 

1887 9.00 
11382 8.75 

_ ,-L !!.J -LO':} 1069 6.50 3-: ..... 11.5'-16.5' 
13~=2-1 1l.3' -U;:--S-' 955 7.75 

• 114: 4-1-1 2.0'-7.2' 753 7.75 
151 4-1-2 7.2'-11.3' 747 6.25 
1s1- F2-i T,r-n.r 757--' 6.00 

• 17' 5-1-1 1.13'-4.13' 367 4.513 
18~l-2 4.0'-11.0' 1417 10.50 

1

191 J-l 3 11.0'-}7:1' 1268 9.00 
• 2Cl 6-1-1 0 -6.13' 8413 9.013 

21 6-1-2 6.0'-11.13' 871 7.513 
221- - 7-1-} -- 1:lJr-6.0'- 283 3.75 

• . n~_ 7-1-2 6.0'-10.25' 273 3. 19 
4 7-1-3 10.25'-15.0' 848 7.00 

1

25 T-l-1 - 0 -4.0' 667 4.00 
• ?6i 8-1-2 4.0'-8.13' 777 4.00 

2l 8-1-3 8.0'-13.0' 7131 4.83 
28 9-1-1 13 -4.5' 771 6.50 

_ L'9 113-1-1 0 -4.33' 971 6.513 
130i 11-1-1 3.13'-6.7' 413 4.13 
31\ 11-1-2 ~ - 6,7'-12.0' 973 8.00 

• 132! 11-1-3 12.0'-16.3' 874 6.50 
3~' 11-1-4 16.3'-20.3' 756 6.1313 
34" 1"2-1-1 4-:-0'-=S~0' 7% 6.013 

• 1351 12-1-2 8,0'-12.13' 828 6.00 
3e' 12-J.-3 12.13'-15.5' 799 5.25 

I--------c .-
3i' 1FF! 0-4.9' 568 4.79 

• 138: 14-l-1 9.13'-15,0' 1026 9.00 
391 15-1-1 8,0'-11.7' 620 5.50 
i- --

4C: 15-1-2 '11 .7'-16.13' 990 6.50 

• 1411 16-1-1 7.0'-11.13' 623 6.00 
42 16-1-2 11,0'-17.0' 1029 9.00 
43 

• 144 
45' 

46, 

• 147 

927 75.75 
673 91.25 

4635 159.00 
503 89.44 
399 89.75 
722 89.75 

1126 144.15 
1643 123.66 
553 164.46 
612 123.23 
424 97.16 
413 
468 
271 
780 

93f 
1337 
637 

119.52 
126.17 
81.56 

134.95 
140.89 
93.33 

1l.6.13 
70 75.47 
86 85.58 

949 121.14 
349 166.75 
755 194.25 
461 145.13 

1124 118. 62 
824 141.08 
199 100.00 
784 121.63 
867 134.46 
385 126.00 
587 132.67 
569 138.00 
591 152.19 
289- - 118,58 

1195 114.130 
2480 112.73 

--r350 152.31 
247 103.83 
204 114,33 

---------- ---------- ---------- 9 
6.734 .005 .009 .001 15.15 6 

2.780 .007 .002 .002 9.38 71 _ 
~~:-~:-~:~ _ -------------=:::------ ---------- 14 13.145 .002 .001 .001 39.44 

0.835 .010 .003 .002 2.51 10 

11 3.210 .014 .002 .001 10.B3 111 _ 

---...L 0.765 .002 .003 . 002 3.06 12! 

---------- ---------- ---------- ---------- b 

2 ---------- 12 9.220 .004 .001 .002 27.66 1 

3 1. 990 .013 Tr Tr 6.14 :~I _ 
2 1 15 13 451.100 .023 .002 .002 1874.22 1 

---- 3 ---------- 2 23 107.310 .0,13 .005 .001 373.85 1 

---------- ---------- ---------- ---------- 16 3.410 .045 Tr . Tr 11.B8 ~~I _ 
--------- 1 - 16 10 20 20.180 .013 .002 .• 001 87.18 20 

-.::..:::..--=- -- =.::...::~---- 5 7 51 11.950 .050 Tr • 002R 53,78 21 

__________ __________ __________ __________ 7 ::~~~ ::~~ ~~ .0~; ::~~ ~!I - 1 

---- -~---- -~-~~--~- - - I 
0.062 .003 .001 Tr 0.19 25

1 

26 . ---------- -------,- ---------- 6 0.140 .010 .001 .001 0.42 27 

---------- ---------- ---------- ---------- 4 0.580 .011 Tr Tr 2.09 28 

0.030 .528/.583R .002 - Tr 0.22 29 

---------- ---------- ---------- ---------- 2 0.063 .096/.091R .005 .002 0.53 ~~I • 
---------- ---------- 2 ---------- 9 0.022 .005 .002 .002 0.08 32 

---------- ---------- ---------- -~-------- 2 0.026 .006 .002 .002 0.10 33 
---------- ---------- ---------- ---------- 9 0.468 .006 .003 .002 3.16 ~:I _ 

----------
----------

2 4 

----------

1 

3 
--1 

2 
10 

19 14.530 .020 .001 .004 81.22 361 

4 18.020 .031 .001 .001 74.85 37 

18 11.054 .014 .002 .0e8R 45.92 ~~I . 
1 0.413 .000 ,eel .002 2. 70 40 

6 3.180 .009 .002 .00l 10.73 41 

12 13.835 .002 Tr .001 3.47 :~I _ 
8 5.553 .014 .001 .0134 24.99 44 

3 0.434 .006 Tr Tr 1.95 45 

10 1.430 .002 ,001 .002 6.44 :~I . 
8 0.838 .004 .0131 .1301 4.31 48 

59 66.650 .663/.467R .002 .003 375.69 
16 2.455 .003 .004 .001 7.37 

0.179 .005 .001 Tr 0.88 
---------- ---------- ---------- ---------- 8 14.300 .002 Tr .001 59.40 
---------- ---------- ---------- 24 1.800 .014 .001 .13131 8.10 
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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 l4-acre perched river terrace. Geological ore reserves 
for both ohannens as, defined by drilling, aggregate 110,200 cubic yards 
averaging 0.072 ounces of gold pet 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 unitize~ 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 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 Yih ,-a. 
program totaling twelve (l2) 6" core holes aggregating 362 feet at approximate 
lSO-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. Sl.S/El.S 
and NO.0/W2.9) with marginal adjacent holes indicating possible low grade 
extensions. 

5~i~ ' 



RESERVES 

The two drill holes (Sl.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: 

HOLE DEPTH 

West Area 

GRADE 
CONTAINED 

OZ. 

1,573 

East Area 

NO.O/W2.9 0-15' 

Sl.5/El.5 0-25' 

VOLUME 

18,500 

91,700 

0.085 opy 

0.069 oPy 
0.072 opy 

6,327 
7,900 110,200 

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. 

p..oO ooo:t 
A. ~aoo~ooo buy-out for property ownership at $100,000 six 

monthly increments following six monthly $2,500 advance 
Payment allocations. This includes $150,000 drilling ~ ? 
payback costs to the Canadian development comapny. 

C d-r (./.45, P I 

B. $25,000 finder's fee -I-",vJh~-. (" 

ROYALTIES 

A. 

B. 

C. 

. s:-
At presentj(% gross recovered values. Current negotiations suggests 
that this could be rescheduled. 

Property payments paid from 50% net profits until the total 
$.Jetr, oot( p aid. . 
1JtOO) ~~ . /.. 

United Minerals Services to receive {be )'e.ar management/t>l'ero>fP1q 
contract at a rate of 5% net profits plus $3,000/month operating vi 
fee. r 

d~-h~;jrp" -: 



1984 OPERATING SCHEDULE 

STAGE I 

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 earl ier dri 11 re sults 

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 limits of practical dry placer mining methods. Shallow 
product ion within the northern extens ion of thi s 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 
East Ore Block 

28 holes x 47 feet 
62 holes x 26 feet 
90 holes 

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

COST ESTIMATES 

Drilling Costs - direct 
indirect 

Sample testing equipment rental 
Assaying 
Wages - professional 2x3 month ? 

technician 
Vehicles 
Travel Expenses 
Camp expenses (25/day/man) 
Misc. supplies 

1,081 feet 
1 ~612 feet 
2,928 feet 

$87,840 
2,500 
5,000 

10,000 
42,000 
7,500 
3,000 
2,000 
9,100 
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, whtch 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 I II 

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 gr'" 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 
Labor 
Supplies 

$2.89 cu yd 
1.39 cu yd 
1.29 cu yd 

' $5~57cuyd 

51.9% 
24.9% 
23.2% 



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 Development, drilling, engineerin9, 
permitting, design ~ etc. (90 days) 

STAGE II Construction, procurement and detail 
design (60 days) 

STAGE III Start-up (30 days) 

STAGE IV Production - West Ore Body 
(0-15 depth) 18,500 cubic yards 
for 1,561 ounces 

Six (6) month advance property 
payment 

? -r First of three (3) property payments 
, Management 

TOTAL 

Less Gross Production 

Net Loss for 1984 

1985 Operating Estimate 

$ 199,440 

$ 200,000 

$ 50,000 

$ 103,045 

$ 552,485 S.T. 

15,000 
100,000 
35,000 

$ 702,485 

626,000 

($ 76,485) 

Gross Production 91,700 cubic yards for 6,327 oz $2,530,800 

Estimated production costs at $5.57/cu yd $ 510,770 
Property payments ($200,000-$15,000) 185,000 
Royalties on 1984 & 1985 Production 

5' @~ gross . 284,000 
Management pr~fo..J{ 70,000 

NET PROFIT 1984-1985 $1,480,920 
t1 

'" 



SUMMARY: 

JAMES M. PRUDDEN 
CONSULTING GEOLOGIST 

4809 Quail Point Road 
Salt Lake City, Utah 84124 

801-272-4720 

PERSONAL PROFILE 

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 Tl 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.r~. 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 Bu1. 36, 1981 
Selected as People-to-Peop1e 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 EXPERI ENCE: 

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;r.etimbering 
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. exp1orati.on 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: 
( Conti nued) 
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including base-precious metals and placer deposits; staff averaged 40. 
Discovered potentially economic massive sulfide and fossil placer 
deposits. 

August 1967 to September 1973 

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. 

June 1967 to August 1967 

COMINCO AMERICAN, Spokane, Washington 
Position: Project Geologist 

Involved geological mapping and diamond drilling a Mississippi Valley 
lead-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 

INTERNATIONAL NICKEL COMPANY OF CAN DAD, 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. 

June 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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Nevada turquoise ,deposits subsequently published as N.B.M. Report 17. 
This was an ideal opportunity to visit most of the porphyry copper and 
preci ous meta 1 di stri cts in Nevada. 

June 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. 

SUlTJ11er 1962 

CONTINENTAL URANIUM,. Grooks 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. 
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PERSONAL CLIENTS/SPONSORS 

Morrison-Knudson 
IN CO 
Costal States Energy 
Centennial Development Co. 
Precambrian Mining Services 
Bathurst Inlet 
Kennecott Co. 
Brazos Coal 
Enercor 
Spicer Mining 
Modern Exploration 
Sunbeam Mining Co. 
Geodome Petroleum 
Dawson Metallurgical Labs . 
Cordex Exploration 

Noranda Mining 
Amselco 

Shell Oil Co. 
RoMax Gold, Ltd. 

Coppermine River Ltd. 
Kerr McGee Corp. 

Anaconda 
Falcon Explorations 

Thyssen Mining Const., Inc. 
Union Mines 

Olympus MTM 
Haywire Mining Co. 

R & F Coal Co. 
Quadel Energy 

ALL INQUIRIES WILL BE HANDLED DIRECTLY BY CORPORATE OFFICERS 

James M. Prudden 
President 
Geologist 

4809 Quail Point Road 
Salt Lake City, Utah 84124 

(801) 272-4720 
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UNITED MINERAL SERVICES, INC. 

P.O. Box 6630 
Reno, Nevada 89513 

(7021 786-4096 

Frank Ramos 
Secretary-Treasurer 
Geologist/ Chemist 

P.O. Box 6630 
Reno, Nevada 89513 

(702) 786-4096 

_-. ... ~' _ . '_~ _ ->0 

UNITED MINERAL SERVICES, INC. 

" 

MINING CONSULTANTS 



"Weare a group of ntining professionals dedicated to serving the Dlining industry." 
J.Prudden 

~ &.~~~ ~~~~~~ 

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 

. . ~~ . . . ~ . 

FIELD ORIENTATED FACILITIES PROVIDE THE CLIENT WITH COST EFFECTIVE AND 

TIMELY RESULTS USING THE ADVANTAGES OF MODERN TECHNOLOGY. 

• EXPERT PLACER EVALUATIONS 

• CERTIFIED GEOLOGICAL REPORTS 

• REGISTERED ENGINEERING REPORTS 

• PROJECT MANAGEMENT - EXPLORATION THROUGH PRODUCTION 

• MINE PLANNING & FEASIBILITY STUDIES 

• EXPERT WITNESS 

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 em?loyees 
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. 
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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 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 rem;ains 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 explorati<>n 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
ring 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
Nironment. 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 
(Viljoen, R. P. et.al. 1969). ' However, other meta­
morphic terrains are also sources for auriferous 
sediments. Examples WOUICl 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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ALLUVIAL PEDIMENT 

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 0 dip downstream will 
liberate 81 0 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 
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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 



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. 

Processing 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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, '. ,- SEDIMENTOLOGY AS APPLIED TO 
THE EXPLORATION OF FOSSIL PLACER DEPOSITS 

.lAMES M. PRUDDEN Prudden Geoscience Services. 4809 Quail Point Road. Salt Like 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 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 
h.orizons 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
·vironment. 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 
(Viljoen, R. P. et.al. 1969). However, other meta­
morphic terrains are also sources for auriferous 
sediments. Examples woulCJ 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 0 dip downstream will 

liberate 81 0 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 



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. 

Processing 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-errective 

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 or 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 l4-acre perched river terrace. Geological ore reserves 
for bothohannensas, 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. 

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 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. Sl.5/El.5 
and NO.0/W2.9) with marginal adjacent holes indicating possible low grade 
extensions. 



RESERVES 

The two drill holes (Sl.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: 

HOLE DEPTH 

West Area 

GRADE 
CONTAINED 

oz. 

East Area 

NO.0/W2.9 0-15 1 

Sl.5/El.5 0-25 1 

VOLUME 

18,500 

91,700 

0.0850py 1,573 

0.069 opy 6,327 
0.072 opy 7,900 110,200 

NOTE: West Area reserves to 15-foot depth were calculated to contain 
approximately 95% of the gold values. Values to bedrock (15 1 to 441) 
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 . 

.,.oo, OOV~ 
A. $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 
payback costs to the Canadian development comapny. 

B. $25,000 finderls fee 

ROYALTIES 
£7 

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

B. 

C. 

Property payments paid from 50% net profits until the total 
$300",000 pa i d. 
~o~ ~ . 
United Minerals Services to receive fhs JUi" managemenVtl'p6'rQ~nJ 
contract at a rate of 5% net profits plus $3,000/month operating 
fee. 



1984 OPERATING SCHEDULE 

STAGE I 

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 lie within 15 feet of the surface (drill hole NO.0/W2.9) 
which are within the limits of practical dry placer mining methods. Shallow 
production within the northern extension of1!his 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 approximatclylOO,OOO 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 
East Ore Block 

28 holes x 47 feet 
62 holes x 26 feet 
90 holes 

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

COST ESTIMATES 

Drilling Costs - direct 
indirect 

Sample testing equipment rental 
Assaying 
Wages - professional 2x3 month 

technician 
Vehicles 
Travel Expenses 
Camp expenses (25/day/man) 
Misc. supplies 

1,081 feet 
1 ~612 feet 
2,928 feet 

$87,840 
2,500 
5,000 

10,000 
42,000 
7,500 
3,000 
2,000 
9,100 

. . 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, wh~:ch 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 ora nominal rate of 13,000 cubic yards per month. 
Achieving the scheduled rate requires a peak capacity of 890 cubic yards 
per day Qrl' 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 
Labor 
Supplies 

$2.89 cu yd 
1.39 cu yd 
1.29 cu yd 

$5~57cuyd 

51.9% 
24.9% 
23.2% 



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 

Development, drilling, en~ineerin~, 
permitting, design~1 etc. (90 days) 

Construction, procurement and detail 
design (60 days) 

STAGE III Start-up (30 days) 

STAGE IV 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 

$ 199,440 

$ 200,000 

$ 50,000 

$ 103,045 

$ 552,485 S.T. 

15,000 
100,000 
35,000 

T 702,485 

626,000 

($ 76,485) 

Gross Production 91,700 cubic yards for 6,327 oz $2,530,800 

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

@ 9% gross 
Management 

$ 510,770 
185,000 

284,000 
70,000 

NET PROFIT 1984-1985 $1,480,920 


