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METCON ——
85703

Pheone 623-5945

[LABORATORY Area code 602
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September. 26, 1268

Mr. William Lundby
884C Wrightstown Road
Tucson, Arizona 85715

Dear Mr. Lundby,
Here is the final report on the Tombstore test work.

fos We are also enclosing a final billing. Inasmuch as we have
delayed this final dispatch unreasonably long we are can-
celing our laboratory charge but would appreciate receiving
the small amount we are out of pocket for assays.

Thank you very much for having this opportunity to work
with you and we viould certainly appreciate any cqnsideration
you might be able to give us in the future.

Very cordially,

PA/vi
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METCON LABORATORY

PROJECT CT-15

FOR

AUSTRAIL OIL CCMPANY

TOMBSTONE, ARIZONA

July 22, 1968

SINMMARY

Preliminary work only has been done. Due to misunderstanding no
further work was carried on until Mr. Carouso came in during the
first week in July and indicated the urgency. Since then additional
work has been done, the results of which are not all available.
Cyanide assays of pregnant liquor, obtained at a custom assay office

failed to check expected results within credibility figures.

PROCEDURE

A large sample of ore (over a thousand pounds)from the Tombstone,
Arizon; area was delivered to METCON LABORATORY by the Austral
0il Company. This was thoroughly mixed by coning several times
aftexr which coning and quartering continued until a small cnough
sample was achieved for screen analysis and an aliquot portion

for head assay.
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SCREEN ANALYSIS AND ASSAY OF SCREEN FR&CTIONS

Page 2

WGT . ASSAY OZ/TON UNITS % DISTRIBUTION

No.  SCREEN % Au Ag Au Ag Au Aq
525 1.050 29.73  0.008 3.18  0.0024 0.945 35 29.8
526 0.742 10.10 0.010 3,21 0.0010 0.324 15 10.3
527  0.525 9.52  0.006 2.31 0.0006 0.220 9 6.9
528  0.371 8.08 0.008 2.35 0.0006 0.190 8 6.0
529 3 MESH 6.20 0.005 1.94 0.0003 0.120 4 3.8
520 4 " 5.11 0.004 2.18 0.0002 0.111 3 3.5
531 6 " 4.30 0.004 3.62 0.0002 0.156 3 4.9
532 10 " 4.87 0.004 1.84 0.0002 0.187 3 5.9
533 20 " 5.26 0.003 2.18 0.0002 0.115 3 3.6
534 35 " 4.35 0.008 4.53 0.0003 0.197 a4 6.2
535, 48 " 1.71  0.005 6.28 0.0001 0.107 1 3.4
536 65 " 2.49 0.005 6.02 0.0001 0.150 1 4.7
537 100 " 1.36  0.004 6.27 0.0001 0.085 1 2.7
538 200 " 3.69 0.010 4.83 0.0004 0.178 6 5.6
539 ~200 " 3.23  0.010  2.59 _0.0003 _0.084 4 2.7

Calculated Screen Head 0.007 3.169

Actual Assay of Screen Feed 0.010 2.82

Looking at the silver distribution in the screen analysis, it
appears there is little to be gained by screening or classifying

since the silver distribution follows the fraction weights very

closely.
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Three alkalinity checks were made to determine if acid generating

minerals were in evidence.

TEST No. 1

200 grams of ore - minus 9 mesh

200 ml of water

Rolled for 1 hour Final pH 6.0

TEST No. 2

Same’ as above but with the addition of

2 grams CaO. Final pH 11.2

TEST No. 3

Same as above but with the addition
of 1 gram of CaO and rolled for

20 hours., Final pH 11.0

It appears that once sufficient lime has been added to raise
the pH substantially on the alkaline side there is little
degradation. Apparently there are not many sulfides available

for creating acid.
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Additional tests, Nos. 4 through 9 were completed to determine

the protective alkalinity as follows:

400 grams of oxe -~ each charge
0.645 grams of 77.5% available CaO ( equal to 0.5
grams on a 100% basis)

1000 ml of water

ME

TIME ON MESH OF rxrnkigéw oF

ROLLS (HRS.) ORE FINAL LIQUOR

4 1 =N 0.0050% Ca0
5 2 -10 0.0060% "
6 3 -10  0.0055% "
7 4 -10 0.0050% "
8 1 -100 0.0030% "
9 4 -100 0.0030% "

The final liquor was titrated with 0.1 N HNO;.

Four preliminary tests were run to compare mesh size with leach
capabilities.

Make~up of each charge as follows (differing only in screen size):

500 grams of ore assaying Au 0.010 Ag 2.82

500 ml of water .

/

¥
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5 grams CaO
1.885 grams NaCN (KCN equivalent to 0.5%)

All werxe rolled for 20 hours and tailing assayed.

SAMPLE 100 9% MINUS

ﬂg;_ SCREEN MESH Au Ag % RECOVERY
603 9 Nil 0.73 74.12
604 20 " 0.64 oo 3 |
605 - 35 " 0.60 78.73
606 48 " 0.52 | 81.57

No further gold assays will be obtained since obviously 100 %

recovery of the gold is evidenced.

+ could well be that finer grinds might be even more easily
lecached however in reduging to all minus 48 mesh in.a mill a lot of
very fine material would be created. In this test the samples
were screened before each additional pass through the pulverizer
(loose plates) so not too much in fines above the next smaller

mesh screen could be created. "

Cyanide consumption is not known at this point since the assay

results were not credible. These will be rxerun.

We will fabricate some laboratory size tanks for counter-current
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P

leaching (probably of the pachuca type) and proceed with tank

type leaching as soon as possible.

We are nearly set up to do our own assaying of Cyanide and avail~
able lime. Since this appears to be something the assay offices
arc not readily able to slot into their line-up, quite probably

we can do a better job.

Phil Allen, Director
METCON ILaboratory

PA/vi



SOUTHWESTERN ASSAYERS & CHEMISTS, Inc

FELIX K. DURAZO

WiL WRIGHT
ARIZONA REG. NO, 5878

REGISTERED ASSAYERS

P.0O. BOX 7517
TUCSON, ARIZONA 85713

710 E. EVANS BLvo.
PHONE 602-294-5811

Metcon Laboratory pro 002883
Pe Qs Box 591 2 RECEIVED 7-30"68
Tucson, Arizona REPORTED 7-31-68
SAMPLE GOLD SILVER LEAD COPPER ZINC MOLY BDENUM
NUMBER oz.* oz.* % % % %
15-622 1.14
624 .76
625 .74

CHARGE ...

~ 10.00

* Gold and Silver reported in troy ozx. per 2,000 Ib. ton.

INVOICE

W
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SOUTHWESTERN ASSAYERS & GHEMISTS, Inc. »

REGISTERED ASSAYERS

FELIX K, DURAZO P.O. BOX 7517 710 E. EVANS BLVD.
WIL WRIGHT TUCSON, ARIZONA 85713 . - PHONE 602-294-5811
ARIZONA REG. NO, 8878 :

.

Austral 0il Company B 002740

2700 Humble Building RECEIVED 1-2-68
Houston, Texas REFORTED T-7-68

Ay B B FNaa i "
,
95L:
190 NO- .06

30 . Nil 3.00

50 W .34
433 L:
105 N Nil | 2.34

60 S Nil 5.24
1TSNBOW Nil .62

195L:
76 S . Nil 7.26
105 NO. Nil 8.66 ?
356L 136ND, Nil 9.28 ?
356L100 ND[ Nil 1.52
300L '

TIND. 414  Nil 8.12
141L-308 .003 21.06 .
161L 35 Nol Wil 6.32
430L

164S 117W| Wil Trace

|

i
|
|
|
!
| I
|
| ;

cHARGE .. __ T
* Gold and Silver reported in troy oz. per 2,000 Ib. ton. IN VOI CE



FELIX K. DURAZO

WiL WRIGHT

SOUTHWESTERN ASSAYERS & CHEMISTS, Inc.

ARIZONA REG. NO, B878

REGISTERED ASSAYERS

P.O. BOX 7517
TUCSON, ARIZONA 85713

710 E. EVANS BLVD.
PHONE 602-294-5811

Austral 2il Sariany Inc. JoB # 002423
270¢ Fumsle »uilfing RECEIVED 4=202E3
flouston, Texze 77002 cc: W. Lumdby REPORTED L2 Lyt
SAMPLE GOLD SILVER LEAD COPPER ZINC MOLYBDENUM
NUMBER oz.* oz.* % % % »
Ga-1 Nil 3.04
SA=2 016 1.63
SA4=3 Wil 2,40
SA-4 019 20,39
SA-5 Trace .04
SA-0 Trace 54
= i
|
| |
i !
! ,
|
| i
! ! |
]
i
| , i |
=Y . 22.50 (please hold payment until statement is received)

* Gold and Silver reported in troy oz. per 2,000 Ib, ton.

INVOICE
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SOUTHWESTERN ASSAYERS & CHEMISTS, Inc.

REGISTERED ASSAYERS

FELIX K. . DURAZO

WIL WRIGHT
ARIZONA REG. NO, 5878

P. 0. BOX 7517

TUCSON, ARIZONA 85713

710 E. EVANS BLVD.
PHONE 602-294-5811

Austral 0il Inc. Jos#
2700 Humble Building RECEIVED 5-29-68
Houston, Texas 77002 CC; Lundby REPORTED 6-4-63
SAMPLE GOLOD SILVER LEAD COPPER ZINC MOLYBDENUM
NUMBER oz.* oz.* % % . %
r
Dump: 3 Nil 2.46
4 Nil 2.60
5 . 003 1.24
/f’({‘«/
/1
=
|
t
!
i
CHARGE -"_J_"'gs_.___m__

* Gold and Silver reported in troy oz. per 2,000 |b. ton.

INVOICE

b@@



SOUTHWESTERN ASSAYERS & CHEMISTS, Inc. [ﬂu

REGISTERED ASSAYERS

FELIX K. DURAZO P.O. BOX 7517 710 E. EVANS BLVD.
WIL WRIGHT, TUCSON, ARIZONA 85713 PHONE 602-294-5811
ARIZONA neta. NO. 8878 . ',
Austral 0il Company Inc. JoB N 002612. ]
2700 Humble Building RECEIVED -11-63
Houston, Texas 77002 REPORTED 6-13-68
i SAMPLE GOLD SILVER LEAD COPPER ZINC MOLYBDENUM
I NUMBER oz.* oz.* % % % g K
Dump #6 | Nil 1.60

&
o~ /

~

N ———

L
Rl A
SR

CHARGE __.__ ' 3_‘_72___
* Gold ond Silver reported in troy oz. per 2,000 Ib. ton. I N VOl CE



SOUTHWESTERN ASSAYERS <. CHEHISTS, Inc

REGISTERED ASSAYERS

FELIX K. DURAZO P.O. BOX 7517 710 E. EVANS BLVD.

WIL WRIGHT "~ TUCSON, ARIZONA 85713. PHONE 602-294-581 1
ARIZONA REG, NO, B8BTS 3 1
Austral 0il Company ' sosw___ 002739
2700 Humble Bulldiné,' RECEIVED 7-2-68
Houston, Texas REPORTED . =068
SAMPLE GOLD SILVER LEAD COPPER ZINC MOLYBDENUM
NUMBER 0z.* oz.* % % % %
- h
Dump Samples: /!gif%;,fffiiiiiS__
# 9 .003 1.84 < i
e oo
10 .004 2.80 — .2 ««/‘//f_‘:/
11 Trace 1.02 ] (o= A

12 Nil 1.

CHARGE __ . __ .1.6‘__Q..Q.___ s
* Gold ond Silver reported in troy oz. per 2,000 Ib. ton. IN VO' CE
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SOUTHWESTERN ASSAYERS & CHEMISTS, Inc.

FELIX K. DURAZO

WIL WRIGHT

ARIZONA REG. NO, B87S

REGISTERED ASSAYERS

P.O. BOX 7517

TUCSON, ARIZONA 85713

710 E. EVANS BLVD.
PHONE 602-294-5811

Austral 0il Company o— 002703

2700 Humble Building RECEIVED 6-27-68
Houston, Texas REPORTED 6-27-68

E SAMPLE GOLD SILVER LEAD COPPER ZINC MOLYBDENUM
! NUMBER oz.* oz.* % % % %

# 1

Statelfaine] Nil 4.54

# 8

Stateoffhine

(coarse: Nil 4.94

8.00

CHARGE __.

* Gold and Silver reported in troy oz. per 2,000 Ib. ton.

INVOICE



FELIX K. DURAZO

WIiL WRIGHT

SOUTHWESTERN ASSAYERS & CHEMISTS, Inc.

ARIZONA REG. NO, 8878

REGISTERED ASSAYERS

P.O. BOX 7517

TUCSON, ARIZONA 85713

710 E. EVANS BLVD.
PHONE 602-294-5811

Austral 0il Company JoB 002751
2700 Humble Building RECEIVED 1-5-68
H ouston, Texas REPORTED 1-9-68

SAMPLE GOLD SILVER LEAD COPPER ZINC MOLYBDENUM
! NUMBER oz.* oz.* % % % % .
|
Dump # 13| Nil 2.34 — Hipee

i Giens

Yoo G300

* Gold and Silver reported in troy oz. per 2,000 Ib. ton.

INVOICE

I
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larch 11, 1968
Austral Oil Company, Inc. §
Houston, Texas

Tombstone Area, Cochise County, Arizona, Mining Dump sur-
veyed for cubic yardage from February 22 to March 3, 1963 for Austral
Cil Company,’ Inc., of Housten, Texas, with the iollowing results:

1 North Dananza 2, 546.3 cu. yds,

2  Southern 2,495,5 " 4
3 Santa Ana
A, 42.5
n, 10.3
Gis 70.2
D. 157.7
280,71 " N
4 Fed Top
A 70.7
34.5
105.2 " N
5 South Fonanza
A.
3. 36.8
C. 33.4
DL 80,2
I 61,4
B, 40.2
G. 19G6.1
H. 185.6
| g 204,90
J. - 182.4
<. 192.9
L. 33G.
M. 230.0
N. 276,17
0 435.5
2,497,4 " .
6 Chance
A, 306.0
3. 16.0
C. 20.90
D 3.0
1. 4,0
. 13.0
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s March 11, 1968

Page 2
Chance (Continued)
G. 23.0
. 12.0
I. 24.00
Je 6.0
K. 266.0
119.9
I, 125.9
N. 138.2
O. 45.0
2, 92.0
Q. 83.0
1,2293.2 cu. vds
Chance (Tyanice Tailings)
A, 176.0 170 ¥ :
Zrother John
A. 2, 46G.0
2 11.0
S 4.0
D. 30.0
E. 5.9
B, 3.1
G. 4. 2
i 5.5
I. 465.0
J. 3.7
. 4.4
” 4,2
M. 20,0
N. 20.0
G.0
3.0
4,3
G.0
6.3
3,081,9 " =
Triple X 3a2.3 " .
Barniet 25¢.5 “
RMay g5.3 "



March 11, 1968
Page 3

Maine

A. 1,288.2
e 13,703.0
C. 7,190, 4

22,091.6 cu. yds.

Uncle Sam

A. 102,90
8. 232.0
C. 7.6
341.6 " "
South Fox
A. 1G4, ¢
2, 36,0
€ 72.0
D, 84.0
316.0 " &
North Fox
A, 52.0
j 29 107.0
C, 528.0
685.0 " .



March 7, 1968
Austral Oil Company, Inc.
Houston, Texas
Tombstone Area, Cochise County, Arizona, Mining Dump sur-
veyed for cubic yardage from February 22 to March 3, 1968 for Austral
0Oil Company, Inc., of Houston, Texas, with the following results:’

-1 North Gananza 2,547.3 cu. yds
1 dump
2 Southern 2,493,.5 " "
1 dump
'3 Santa Ana 280,7 " "
Numerous combined small dumps
4 Red Top < - il 105.2 *
2 dumps
.5 South Bananza 2,457.4 " "
Numerous conribined dumps
v 6 Chance 1,329.2 " ™"
Numerous combined dumps
‘6a  Chance (Cyanide Talings) 178 B
7 Brother John 3,081,8 " .
Numerous combined dumps
8 Triple X 3gz. a2 "
1 dump : '
9 Earnest 7 264.5 " "™
1 dump :
10 May gs. 3" "
1 cdump
11 Maine 22,091.6 " .
3 dumps (large)
12 Uncle Sam 341.6 " "
3 dumps (small)
13 South Fox Group 3t " M
4 dumps (small)
14 North Fox Group 68s " "

3 dumps (small)



Dump 7.2 Nil 5.78
(I a/‘i//
HARGE $ 1.50

* Gold and Silver reporte

in troy oz. per 2,000 Ib. ton.

INVOICE
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SOUTHWESTERN ASSAYERS & CHEMISTS, Inc

REGISTERED ASSAYERS

FELIX K. DURAZO

WIL WRIGHT
ARIZONA REG, NO, 8878

TUCSON, ARIZONA 85713

P.O. BOX 7517

(ﬂ(

710 E. EVANS BLVD.
PHONE 602-294-5811

Austral 0il bt 002489
2700 iumble Building i g 5-9-68
iflouston, Texas 77002 cc: Lundby ey 5=9-68
SAMPLE GOLD SILVER LEA COPPER ZINC Nanganesel o vapenum.
NUMBER oz.* oz.* % % % G %
D-1 . 020 6.10 «20
"
& ool e
e
|
|
|
CHARGE ¢ (.:"_75

* Gold and Silver reported in troy oz. per 2,000 Ib. ton.

INVOICE
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SOUTHWESTERN ASSAYERS e CHEMISTS, Inc ,P

REGISTERED ASSAYERS

FELIX K. DURAZO P.O. BOX 7517 710 E. EVANS BLVD.
WiL WRIGHT TUCSON, ARIZONA 85713 PHONE 602-294-5811
ARIZONA REG. NO, 58785 .

Austral 0il Company

2700 Humble Building sosx_ 002771

Houston, Texas :EEELVTEEDD ;:: gzgg
!r :C:g;g C(‘:)OZLP Sg_z\{'ER LE’:D COP%PER Zl.,‘NC MOLYB.II,DENUM
1
c%o! M%O ;e 2 s;;o2 In;ol A1%03
Dump, #: 1 .56 .22 3.95 .49 13.3 9.9 3.9
2| 1.25 .30 4, %7 .10 70.3 8.3 4.1
3 <91 .29 3.25 <33 71.9 8.1 47
4 .70 «27 4.85 41 66.6 13.3 4.5
5 .56 w23 4.25 .38 79.8 1.8 3.7
6 .52 .30 2.79 » 34 72.5 2.8 4.5
7 56 P 3.06 P 5.0 % 3.9
3 .65 « 22 2,30 .16 13.5 127 | 3.5
9 .93 «23 3.50 <14 76.5 .80 3.4
10] 3.95 .39 3.45 <07 70.0 137 3.0
1] 16.6 .98 3.40 .05 47.50 9 4.1
12| 1.99 .65 2.97 .04 67.7 M3 3.9
| 13| 2.07 44 3.01 .09 70.7 8.8 5.1
| .
|
<
1
|

!

= 481.00 less 10% quantiity discount of 48. 14
{

| | |
cHarce ____ +~ 432.90

* Gold and Silver reported in troy oz. per 2,000 Ib. ton. IN VOI CE
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SOUTHWESTERN ASSAYERS & CHEMISTS, Inc.

REGISTERED ASSAYERS

FELIX K. DURAZO P.O. BOX 7517 710 E. EVANS BLVD.
WIL WRIGHT TUCSON, ARIZONA 85713 PHONE 602-294-5811
ARIZONA REG. NO, 8878 N ke
Austral 0il Company JoB# 002542
2700 Humble Building » RECEIVED 5=21-68
Houston, Texas 77002 REPORTED 5=24-68
SAMPLE . GOLD SILVER LEAD COPPER ZINC ' MOLYBDENUM
! NUMBER oz.* oz.* % % % %
i
SA# T . 200 838.80
8 .030 210.92
9 .040 32.96
I,i' ; " A
) , [ ezt 9
% In S Py "’JI_‘\-" ' //,.r'
/ :,"_;, L-/ . _N,r"/,_/
i "
|
|
|
|
|
. ,;.».M——-w:j /
A7 188 ASSansy
o 9N |
O I
|
l

CHARGE __
* Gold and Silver reported in troy oz. per 2,000 Ib. ton. l N VOI CE

v
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WILLARD C. LACY
4034 EAsT BURNS STREET
TUCsSON, ARIZONA 85711

AUSTRAL OIL COMPANY
Explaration of the Escapule Claim Area

Tombstone, Cochise Courty, Arizona

Willard C. Lacy Williem Lundby
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Plats
Plate
Plate

Plate

Plate
Plate
Plato

Plate

Plate
Plate
Plate
Plate
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WILLARD C. LACY
4034 EAsT BURNS STREET
TucsoN, ARIZONA 85711

August 27, 1968.

TOMBSTOHE, ARIZCNA

EXPLORATION OF ESCAPULE CLAIM GROUP.

I. IKTRODUCTION:

Burmary Statement

A thorough exploration program, beginning in February 1968 and
terminating in July 196&, under the suspices of the Austral Oil
Company and directed by Richard Dobson, William Lundby and
Willard Lacy, was directed toward establishing & large tonnage of
lov-grade silver ore emenable to bulk mining methods in the Tomb-
stone arces, Arizona. The various possibilities were tested with
disappointing resulte, and the option was dropped.

Location,and Ownership

The Escepule claim group, totalling about three square miles, are
located about two and a half miles southvest of Tombstone, Arizona
in sections 9, 10, 15, 16, 17 and 21; Township 20 South; Runge 22
East. The ground is held by the Escapules (EZrmest B., Ernest K.,
Dustin, Cherles, and Louis), H.E. Davis, W.W. Crace and A.J. Colvin.
Bee Plate II, .

-t

Objectives

The Escapule claim group has had a reputation and history for the
production of a considerable tonnage of high-grade silver ore

from vein structures within the Uncle Sanm Porphyry unit. This
rock unit in the vicinity of the Lscapule holdings showed wide-
spread shattering end alteration, and there appeared to be numer-
ous, closely spaced structures that had not been explored that had
possibilities bulk mining. In addition, a breccia zone at the
base of the Uncle Sam Porphyry sill vas virtually un explored.

It vas felt that this breccia rone and the Bisbee formation below
the 8ill offerred excellent chances for the spreading out of silver
values to yield a large tonnage deposit. Also, the cpntact zone
between the Schieffelin Granodiorite end the Bisboe formation was
untested. .

The high price of silver made the investigation of these posaf{bil-
itice nost attractive.
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Exploration Methods g

Aerial photogrephy was flown to furnish a good base map of the
western Tombstone area (Plate I) end served as the base for
detailed geological mapping and evaluation. i

To delinsate specific target areas six initial steps were employed:

1) Field reconnaissance was made and the zone of alteration,
brecciation, and mineralization as reflected in previous workings
and mineralirzed structurcswas delimited.

2) A geochemical survey vas rade over the favorable area and

anomalous concentrations of silver and copper vere outlined (Plate
11I1).

3) A linited geophysical (I.P.) survey vas run over selected
areas to test possibilities of subsurface sulphide concentrations.

k) A program for extensive sanpling of mine dumps and under-
ground openings to deterrine the minimum g€rade of naterial prev-
iously mined, and to check the possibility of extensions of known
veins vas carried out. This was supplemented by metallurgical
testing of the dumps to test their amenability to silver extraction.

5) Photogeologic mapping, supplemented field reconnaissance

mapping, wvas directed toward the determination of possible add-
itional mineraslized structures or rones. Flate III.

6) Detailed underground mapping of the State. of Maine and Uncle
8am underground workings was done to establish those controls respn-

sidble for the localization of the previously mine oreshoots.
Plates XIII to XVII. -
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IX. GEOLOGICAL ENVIRONMENT:

General Geology

The geology of the Tombstone area has been discussed in consid-
erable detail end with insight by James Gilluly in the USGS Pro-
fessional Paper #281 (1956). This was supplerented in the arca
of the Escapule claims by the vork of L. Courtland Lee in an MS
thesis prepared for the University of Arizona in 1967.

To obtain preater structural detail a photogeologic map was pre-
pared by Gilbert Noice at the University of Arizona. This wes
£ie1d checked and modified by both Lundby and Lacy. (Plate III)
Particular attention was given in this study to lincar structures
subtley reflected in vegetation, topography and tone that wpuld
indicate possidle underlying fracture zones or vein structures.

The grester portion of the Escapule claim area is underlain by a
flat-lying, warped and faulted sill of Uncle Sam (quartz latite)
Porphyry vwhich wes intruded along a thrust fault that cuts across
the Bisbee formatiocn of clastic sediments and thin limestone units.
Where the base of the s8{l1l is exposed, at the surface and in mine
vorkings, a cozplex of brecciated Bisbec sediments and Porphyry
vith evidence of alteration and mineralization wes noted. A
gecchenically snomalous area fbllows the zone on the surface (see
Plate IIX). Drilling and underground workings have shown the
8i{ll to be flat, about 200 to 300 feet thick but irregular and
alvays underlain by the breccia rone.

The £ill hes in turn been cut by a swarm of steep sndesite dikes
trending N35°k. These are generally less than 10 feet wide and
are most sbundant in the nineralized areas.

A series of vein structures follow the dike swarm in strike, ranging
from K 10°E to HO0®E, butgenerally tending to a dual system with
concentrations of orientations at N10°E and K60°E. The veins dip
genereally to the north at 80° to 25°, with the flatter dips more
characteristic of the veins to the north. A close correllation

vas noted, both on the surface and in the underground workings, of
the distridbution of ore shoots with intersections of these two
fracture systems,

In the northcastern portion of the claim area the Schieffelin Grano-
diorite with the Bisbee formation. This intrusive appcars to be
later than the Uncle Sax Porphyry, but earlier than at least some of
the andesite dikes and is weakly cut by the vein structures. It
appears that the granodiorite is pre-ore, but its massive character
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made it resistant to the forces that developed or reopened fract-
ures that vere mineralized. The contact of the granodirite and
the Bisbee formation was notable for its lack of contact metamorphic
or slteration effects. .

Vein Systems

The vein structures were mapped in some deteil in the State of
Maine and the Uncle Sam mine workings (Plates XIII to XVII), and
vere examined but not mapped in the Santa Ana-Chance-bonangza vein
systen.

The veins were generally less than a foot in width except at junct-
ions where they would widen to four to ten feat. In these junctions
they generally nade ore, as evidenced by the distribution and attitude
of the mined stopes. These Junctions are generally marked by var-
{atiocns of strike or dip of the major vein structure and the rine
workings. .

Oxidation is deep eclong fracture zones, extending to below 500 feet,
though pyrite was noted as shallow as 200 feet where the rock was
less fractured. Gilver vonlues are carried by the silver halide,
Broxyrite, and is generally assoclated with manganese oxides,
chalcedony, quartg, calcite and iron oxides. Some wire silver has
been reported.

Ore shoots renge from 1,000 to 5,000 tons and are about three times
as long down déip as the width along the strike, and are two to three
feet thick.
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III. EXPLORATION PROGRAM:

Targets

Primary targets selected for drilling on the basis of the recon-
naissance geological and geocherdcal work were:

1) Shattered and mineralized zones in the walls adjecent to the
Sante Ane-Chace-Bonsnza and the State of Maine-Uncle Sam vein
systems, These two vein systems had attracted the greatest
axount of mining, tkhey gave excellent geochemical ancmalies, and
their mine dumps contained the best values.

2) Hrecciated Bisbee formation at the -base of the Uncle Sau
Porphyry sill adjacent to the vein structures.

3) Replacement deposits in favored horizons within the Bisbee
formation edjacent to the vein structures.

k) Mineralizetion in the contact zone betveen the Schieffelin
Granodiorite intrusive etock and the Bisbee formation.

$) An extension of the high-grade Santa Ana vein structure to
the esast.

Secondary targets included:

1) Unmined ore shoots in the Mamie, Red Top and State of Maine
veins.

2) Location of ore shoots alon newv vein structures.

Coochemical Sampling

801l geochemical samples were collected over rmost of section 16

to locate zone ancmelous in silver or copper. These samples were
taken on a 300-foot grid, screened to -80 mesh and tested geochem—
ically by Rocky Mountain Geochemical Laboratories at Prescott,
Arizone for silver aznd copper. The survey outlined the position of
known vein structures, but indicated no new hidden structures with
values, A broad veakly anomalous erea folloved the breccia zone

at the base of the sill.

Mine Dump Sampling

Hajor mine dumps, generally in excess of 1000 tons, were sampled.

~ A backhoe was used to trench the dumps. These large trench

samples vere coned and quartered at the dump, reducing the volume

to about one truck load (1 ton). This selected sample was crushed
to minus 3/4 inch diameter, then coned and quartered to reduce the
sample to about 200 pounds. This sample was crushed to minus 1/4
inch dianeter, split to 15 pounds and ussayed.
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Only two areas yielded significent results:

1) The Chance-Bonanza dumps averaged about six ounces of silver
per ton, and

2) The State of Maine mine dumps averaged slightly over 4.5 ounces .
“ s

of silver per ton. 35k
s /
Results from the assays of the other dumps wvere:

Ounces/ton

Ay Ag

+»UnclesSen . Nil 1.60
Soltice ; ,004 2.80
<North Bonanza .003 1.84
X Joseph . e Y02
Brother Jonathan - Ril 1.9%4

" Ceophysics

An {nduced polarizaticn (IP) survey was run to outlineany possible
subsurface sulphicde bodies. Althcuch some slightly ancmalous zones
wvere indicated, no concentrations of importance were encountered.
See Appendix A for the rerort.

Drilling
Dienmond Drilling:

8ix diamond drill holes, totalling 2,256 feet, were drilled to pene-
trate the Santa Ans-Chance-Zonauza vein systen in depth. Diamond
drilling wvas used to give structural infornation and to more accurately
delineate any ore zomes. The deepest hole (DD-2) was terminated at
676 feet.

The drilling established that the silver values were closely confined

to the vein structures -- there are no disgeminated values extending
into the hanging or footwall.

lHlammer Drilling:

A total of thirty hasmer drill holes, totalling 8,398 fcet, wvere
drilled for claim validation end for the testing for dispersed
v alues, The holes were concentrated in the folloving areas:

1) adjacent to the Chance-Bonanza veins;

2) in the hanging wvall ot the State of Maine vein and near the
Uncle Sam sheaft;

3) on the northern and southern extensions of the Santa Ana vein;

e
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4) through the Red Top vein, an extension of the Chance-—
Bonanta vein in virgin ground.

In the productive veins of the area the assays vere low, one to
four ounces of silver per ton, except for 30 feet in H-19 which
averaged 0.235 ounces rold and 5.39 ounces silver per ton. Assays
ranged fron a trace of sflver to about 0.2 ounces of silver per
ton in all other instances,

Samples were collected from the air drilling using a duclone
collector. .

The location of drill holes are shown on Plates VIII and IV, and
cross-sections showing the msttitude of the drill holes, the greology
end the essay results are shown on Plates V, Vi, VII, IX, X and XI.
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Drilling of the most promising target areas in the Escapule claim
area showed: :

1)values in the shattered and weskly mineralized zones adjacent
to the veins vere extremely low;

2) brecciated Zisbee formation at the basc of the Uncle Sam
Porphyry 8ill was pyritized but contaized no appreciable silver
values; .

3) no masaive sulphide bodies were indicated by gecphysics;

k) the Schieffelin Cranodiorite - Bisbee formation contact was
extremely "dry", with no alteration or metamorphism nor yielding
eny enomalous geochemical values, thereby eliminating the pccsib-
{14ty of contact metesomatic deposits;

S 5) extension of knowm, previously productive veins shoved little
promise for other than smell ore pockets.

It is very possible that small ore "shoots", ranging in size from
1,000 tons to 5,000 tons micht be developed in the areass vreviously
nined at intersections cf the two princival fracture directions.
However, there eppears to bte little possibility of ceveloring
moderate to large tonnages of ore amenusble to bulk mining methods.

The mine durps could probsbly be shipped at a slight profit, but the

tonnage would be sizall (about 50,000 tens total), and the profit
would be insufficient to support the option payments.

Auvgust 27, 1968,

4

Willard C. Lﬁ?
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June 18, 1973

Note 1 - nl :

State of Maine Vein cropping out in addii.vein dips 36 degrees west strikes
degrees magnetic slickensided fault was point of measurement below

which is gougee zone 3 feet thicke Magneese crops out in fault but is pinched

to none existence at breast height, CUnnellmote correctly addit penetrates

approximately 75 feet beyond this point shoying too moderate argilléc alteration

and patch} stronger alteration with HNOX aiong sheer fractures at the end of

the tunnel Alteration seems to fade lightly but workings intersect slickenside

zone approximately parellel to addis lenghthe In portal and road a distance of

approximately 40 feet rock is highly sheared and bleached directly below in

the footwall of the gougee zone is maganeferous zone caused by maganeese stringers

approximately séx to eight feet in thickness these stringers are spaced several

to the foot and dip approxximately 72 degrees west parelleling strike directioms

approximately of the more shallowly dipping veinlet or vein other stringers

between the magganeese zone and the road show approximately the dame dip suggesting

that the shallow dipping stringer may be post mineral movemnet and continues

to the road where it is covered by NQAL T237 cut around both sides of portal

243 the footwall of the slickenside over approximately ten foot thickness

end nel

ne2

At this location a short incline goes down approximately 30 to 40 feet hwere

it flattens and disappears from sight in darkness I didn't go to the bottom
although it may extend another 20 to 50 feet following the vein which strike
about north 50 to 60 degrees e'as'c magnetic and dips at approximately 20 degrees
and appears to flatten with depth. Vein is actually a breecha zone between one
and six feet wide with altered wall rocks it pinches and swells in a manner
that suggests ever thrustinge It isn't cleas whether this is part of the Maine
Vein system or possibly a fracture zone enchlon with the triple XXX vein system
at any rate because of the low dip the strike will probably vary greatly

Sample 241 across 2 feet at the collar T240 30 feet down the incline n = 1

At the shaft a linenite stained vein approximately 2 to 3 feet in thickness

is exposed in the footwall the hanging wall is very poorly altered being
essentially fresh with a few little stains of limenite, hematite and maganeese
on it. The main vein strikes 178 degreeé magnetic dépping approximately

35 this is veryvclose to the strike of the vein at the State of Maine shaft
andc in all likelihood this is the vein with the other features between here
and the State of Maine Shaft being subsidiary fractures striking more north=
easternly and probably being tear fractures associated with the over thrusting

on the Main State of Maine fracture svetem end of n «?



[
At the Uncle Sam incline shaft with wood faced and metal rails going down chebg
incline the vein here appears to be striking about north 5 east magnetic and
dipping about 35 degrees and ranging from about a foot too about & feet in

width Although the walls are very dirty and it is very difficult to see the vein
exactly which is almost due north and the inclination makes it appear that this

is also the State of Maine Vein but north 4 the oldd back hoe cuts in the top

of the Uncle Sam Dump put in by Austral 0il indicate that this dump is well

sampled probably the best I have seen so far the back hoe cuts go approximately

3 feet deep and 2 feet wide and are on every branch of the various dumps. Branch

5 at this shaft which is vertical to about 20 feet and then dips down probably
along the State of Maine Vein we see parallel shear zones striking approximately
parallel to the maine vein that is 5 degreés magnetic north dipping 43 degrees

to the west, Not well altered but somewhat bleached containing maganeese and limenit
the projection of the Maine Vein from the Uncle Sam incline would suggest that the
shafts to the and the prospects pits to the south east of

N-5

shaft would intersect the vein however the shafts and prospects only incersected

— ]

fresh rock this suggest that wither these are faults which off set the vein or
it changes drastically in strike and then straightens out again giving it a
braided or weaving nature since all the ground is covered in between these
two veins. We can only speculate on which case it might be, The dump with be
sampled by number 294 end n -5

H- 6

At this point we have a shallow shaft approximately 20 feet deep the shaft
intersects moderate to strong alteration including rather strong maganeese
oxide the bottom of the shaft veers to the north and west or to the west to
form a drift following this maganeese and a small pile of the highgrade MNOX
material is piled on the west side of the shaft, Sample 299 represents this
material while smmple 298 represents mine run dump materiale. At this point
and in this acea between north 5 and north 6 we are still on the State of
Maine Vein at a point 297 the vein appears to flay out and broaden due to ]
topographic affect this being a very flat spot it looks as though it may be

up to 100 feet wide and float indicates this. This is merely and affect of the
flow angel of the vein and the flat topography end N - 6

NExF* Summary

Geologic work for June 18, 1973
From approximately 11:30 to 6:30 geologic traverses were made along the State
of Maine Vein from the State of Maine Shaft in a northerly direction tol the
Fox Creek road begween the main shaft and note point ¥Wo¥th* n -3 several low
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This type of insitu leech operation the ore might never have to be mined if the
metallice values could be recovedred in place, Below the water tabbe leeching
would be impossible pecause of the action of the intermingling solvent solution (e e™
and the ground water unless the ground water is lowered by pumpong « On the = s='7"
other hand the nature of the ore may change to lead.zinc solfides which are not
mxnable to_sionide legching and thus it may be possible—ex—it may be necessary
uni¥=tpmine the ore tm and héist it for processing through a normal flotation plante
Nation of these mining may be may make the deposit economicly feasible. A con=
siderable tonage of ore should be present in the various veins systems. Ation
should consist of continued detailed surface mapping and sampling done prior
and contemperainioukly on’ﬁq%ontunuing basis with vertical drilling by rotary
dtdlls followed by vertical or incline drilling by diamond drill rigs.

~—>

Monday July 30 N-13

At this point exposed in a shallow prospect pit is a very intensly altered lay
tight or andisight porfree dike of the silver lily type . The feld spars and
ground masks have gone to cerisight with very finly diseminated hymitight points
diseminatede throughout, This occurs with a north , northeast trending sheer
zone with abundant liminight staininge This is one of the few places so far seen
that this type of dike is strongly altered in other areas similar apprearing rock
is fresh ajjacent to strong alterations suggest that it might be postmineral.,
Either this dike is not postmineral or this is a different age feature but similar
in compositione

N-14 st oV
/ a éa[ [/ ‘(a\w(‘{_
Ex posed at this point in a shallow ﬁncllned propsect shaft added is a vault stucture
~*“along a quartz vien in which quotatish arcos is dropped down on the hanging wall
and quotashish shales are up thrown on the handging wall showing a thwust fault or
Teverse faults And that is on the order of 6 to 10 feet although corelity bedscould
not be matched up exactlye Efzone is from 3 to 6 inches w&?e and lined with~ ce-vela ko<
vYuggy quartz a couple of plaines it is not strongly prﬁﬁiated e This is another
line of evidence towards my(\dea)proposed Idea of north thrusting-from the soutwest
to the northeaste.

3

'S

3
<

N - 15

chL\ﬁjt‘j‘
At this point exposed in the bottom of the wash is pinkish Uncle Same Porfree the
ground mass of this exposure appears quite pink in relation to that exposed at F.nk&sk
Uncle Sam hill where it ois dark gray to almost black where dit=te freshe This pinkis
color may be due to hem#tite staining in ithe EeltSpa:sﬁowever the feltspars appear ,L,
quite pink as though there is more poggiclay than is present in the Uncle Sam Hill L
area, Slightly to the northwest down thecreek is the contack between the Uncle Sam _ a”
and the Cotashish shales at approximately on the contact is a silver lily type indisight.
dike fresh completely unalteredexcept for exotic liminite stainning. @&ftier a dilligent
S$earch around the surrounding area no more exposures of this Untie Sam porgree ore pm;ﬁvj
found and thus it is concluded that iseither a dike or anapothosy of the larger Uncl
Sam porfree celle —This may account for its differeence| in color and texture and —
pobtibly/)composigzi;:\

o
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13, 1973 N- 13
Near the Fox Ranch

At this point we have a contact exposed between the Uncle Sam Laytipe porfree and
what are probably crotashish Bisbee group sedimentse The contact is somewhat
grayashinal with hordfélsed limestone grating into dirty xenolithic Uncle Sam
profree which then grades into dark Uncle Same profree which then grades into

d¢ax the normal fresh Uncle Sam porfree cell, The contact appears to be very low
the exposure is not good enough to be accurate but it appears to dip in the range
of 20 degrees or less to:thehwest, This is the first good clean or the cleanest
contact I have seen and it looks like an ignious feture suggesting that the Uncle
Sam is a rather shallow cell and it is certainly not faulted at this maxjm point,

N - 21

At this point we have another contact between Uncle Sam porfree and Bisbee group
sedimentsz o Here the appearcance of the porfree is the same in that it is very
xenolithic and dirty looking « The rock has be cloritized apparently the xenolith
tended to become cloretic from deuteric alteration while the lime¥ rocks at the
contact are brieccited and have been somewhat horfelded however the alteration in
either rock is not intense o This is further evidence that thés is outcrop of
sediment is actually a window in the csill and not an upfaulted or fault fragment,

Satuxday July 14, 1973
n - 22 =y

At this point there is exposed a shadder zone which appears to be either late

or postmineral even though it has some liminite stain oA the fractures it strikes
almost due north slightly west of north and looking towards the dome it appears
as though this may be ohathe projection of the mile long fault zone visable on
areal photographse. This is not here been before noted in the feild but thise
exposure may be part of it,

N - 23

At this point is exposed a composit dike consisting of an older andisight dike
paralell and broken by a younger riolite dikee. Thé riolite occurs on both the
hanging and foot wall of the andisight profree dike . It is composed of five
to seven féet on either side and has toren off and cimilated around spherical
fragments of the andisite profree, The andisite porfree is the silver lily

or silver thread type porfree and it dsfdefinitly younger than the riolite they
both have apparently the same strike in dfp and they cut unaltered Uncle Sam
porfree little or no alterarion being evident caused by the dikes,

Wednesday July 18, 1973 _jbwu~

Subject: Tmr Drilling EquiPment ﬁ,:%"- s
Se ¢

The equipment visited at Steve Henderson's/éo acre (ranch sight on the g&ddle

March ﬁass road, &qupment consists of 1 porter drill 500 which is approximately

equivilent to a Faline 1500, mounted on a 1962 Ford truck with dual rear wheels

dual reer tires%ihe mass has been lengthened and strengthened with three Sheel

/ (WS ) Sheoe—

b




wheels so that it can pull a 30 foot lenth of drill pipe « The capability of the ri gZP'
is approximately 1800feet using 23/8°drill pipe « Steve Henderson suggest for air
drilling we should purchase 27/8 drill pipe « We have essentially no drill pipe tha!
is unworen on hand approximately 300 feet which may have about 500 feet of air <rili
drilling or less in it before it is completely unusable, There is no air compresser
which would be required for'air drilling approxmiatly a 600 CFM unit there is a
air hammer 61/2 inch size.fher is no core barrell but the r g 1s capable of doing
some light core drillinge In addiciqg thex is a Ford<§2 age! flat bed truck with
a water bed mounted on it and side“over head racks for drill steel o A 1948
”‘Cﬁngablé vintage Ford winch truck with an a-frame mounted on the back with an exten
sion so that it is 15 to 20 crane « An old studebaker panel truck with a willyts
Jeep 4-wheel drive frame and axle under it and an old(probable 1955 yintage Ghevy
6-cylinder 5ton flat bed truck with dual rear wheels on a single axle side boards
on this truck would make it capable of it hauling a good diverse (hayload. Ther is
also a 1962 3/4 ton For truck which is in ok running condition but needs rubber
under ite Value of the four micellaneous trucks and including a pick-up truck for
a total of five would probably be about $2,000 to $2,500 « The drill rig seems to
be in reasonable condition Steve figures a new string of 1,000 foot drill pipe ro
27/8 inch diamiter and mi&cellaneous equipment reparis needed on the rig would
run about $10,000 at least $7,000 of that being cost for pipes. He would like
about $5 per hour and is interested in running the rig and operation.

o

™~
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Wednesday JUly 18, 1973

N - 24 = clro
Located South of the San Padreo Shaft. .Hu””ﬂu
«t

At this point the San Padreo vein is trenc@gg/the vein itself is probabely at least

20 feet wide although dumps and aloovium-coVer its true extent and it is poorly exe pieco.e-
: > _poorly e

posed. However this trench is cut_on a 3 foot wide manginiferous breccha Zone which

is omewhat beéter mineralized than the more silisous parts of the vien,In the foot

wall of this smaller zone which dips appproximately;BO to the west is exposed

oxide copper with the magénese, - 7 s ?

Vel
< S
'

N - 25
Pe.cre
de%xposed on the dump of the San Padreo shaft are fragments of sulfide bearing Uncle
gL’_ﬁggdporfree e It is obvious that the San Padreo_shaft has intersected the sulfide
? zone which is obviously in the Uncle Sam Porfree)s The Uncle Sam is altered to
rather strong serisite farly typical pyritic mezdthermal zone-the pirite is very
brassy to white in color-very little Andication of contained coppere
No tarnishing or introduction of calcocite or( rgentiite.?

,»L/ao it - :
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‘Notes July 26 1973 ' (;%9

N - 26

At this point exposed in a bulldozer cut is a north 70 degree magnetic east vein
dipping 42 to the northwest, Previous examination of this suggest that it might

be the:continuation of the State of Maine veine The dip is approximately the

same however the strike is much more easterly than the State of Maine at the

State of Maine shaft, Red hemitite along the vein and rather strong clay

cerisite along a width of 10 feet suggests resonable alteration antethitic faulting
or jointing dipping into the viein at-48degrees but dipping at an opposite direction

‘suggest that this structure has suffered left lateral straine. AkrxexakxxxxxXaxxx

Alteration exposed in this dozer cut varies from weak to moderate to strong along the
vein structuree '
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SOUTHWESTERN ASSAYERS & CHERISTS, Ing. < Nov 3 Uq .

REGISTERED ASSAYERS

FELIX K. DURAZO P.O. BOX 7517 710 E. EVANS BLVD.
WIL WRIGHT TUCSON, ARIZONA 85713 PHONE 602-294-5811
ARIZONA REG. NO. 5878
Austral 0il Company Inc. o 002400 ‘
2700 ifwavle duilding RECKICD € im0
ilougston, Texas 77002 cc: Lundvy REGORTED £-01-53
SAMPLE GOLD SILVER LEAD COPPER ZINC MOLYBDENUM | |
NUMBER o0z.* oz.* % % % - % :
BC-1 Nil | .42 i
2 Nil .28 . 4ff§¢>¥4L4W,:l ,. |
3 .010 .75 'cjfé%_—-—-—-~i:3ji:m_ |
4 .005 88 | ""_"““‘"‘f“-“--hh\\’ I
£=5 Nil 1.24 R i
6 NIL .66 | <\_~\
7 Nil .54 B
8 .008 143 |
9 .007 2.55 T TR
10 .012 7.25 M f
1 Trace .56
12 Trace 1.60
71 S Trace 2.04
14 004 | 1.08
15 .003 1,14 |
16 .003 2,12
17 Nil .48
18 Trace «40
19 .010 1.35
20 Nil .52
21 .003 .34
22 .003 2.86 _ !
23 .012 1.43
|24 .020 52.38
25 014 | 12,13
J |
e RECEIVED |
& 'y Lk APR 2 1969 'E
JAMES SIEWART CUMPANY
PHOENIX, ARIZONA | 1
crarce S 101,25 f
* Gold and Silver reported in troy oz. per 2,000 Ib. ton. l N VOI CE

~-
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0
SOUTHWESTERY ASSAVERS e g

REGISTERED ASSAYERS

LTS, e,

P.O. BOX 7517 710 E. EVANS BLVOD.

PHONE €02-294-5211

FELIX K. DURAZO

~,

‘WIL WRIGHT

ARIZONA REG. NO, 5878

TUCSON, ARIZONA 85713

CHARGE

¢ 52.00

© * Gold and Silver reported in troy oz, per 2,000 Ib. ton.

Austral 0il Company Joau___ 002740
2700 quInble lhllld.in.g' RECEIVED 7"_2:63
Houston, Texas" REPSRTED T-1-¢s
; SAMPLE ddLD SILVER - LEAD COPPER . ZINC ’ : NMOLYEDENUM
| NUMBER oz.* S0zt L % %. % K
' 3 |
95L: . :
1o wo. | .06 . |

308, |- Nl | 3.00.

0 A TR G e
ST S v i
105 N Nil |- 2,34 ,

605 | Nil' .| .5.24 °
175N80W Nil | .62

195L: 4% . ' ;
76 s . e Nil s 1 T.26 i
105 NO. Nil | 8.66 | !
356L 136an' Nil ] 9,28 " 5
356L100 ND:  Nil | |- 1,52" i
300L LE L |

TTND. 41| - Nil - |- 8,12 ?
141L-30S  |' .003 % 2%.06;., -] i
161L 35 N - Nil© | 6.32 | o0 |

R i S

1645 11| Nil Trace i

:
|
i
|
|
‘ i
| .
i
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WiL WRIGHT
‘ARIZONA REG,

 SOUTHCSSTERN ASSAYERS & CHENIS S

“"FELIX K. DURAZO

NO, 88735

P.0O. BOX 7517

TUCSON, ARIZONA 85713

/

v

Ine.

" 710 E. EVANS BLVD.
PHONE 602-294-5311

. Austral 0il Conrany
2700 liumtle Tuilding et 0027711_1" 3
~ e RECEIVED =1y=23
- Houston, fexas ity - 7=11-53
SAMPLE |  GoOLD SILVER | LEAD | copper ! ZINC MOLYBDENUM !
| © NUMBER oz.* oz.* : - % | K ) |
! |
, _
Ca0 bad 7 g - ! Insol
2 I - 3 S B e &
Duap #: 1| .56 .22 3295 1 L9 1 13 © 9.9 | 3.9
21 125 <30 4437 o 10 70.3 8.3 4o1
3 091 : 029 ’ 3025 033 7109 '. 8'1 . 4'7 !
41 <70 " | .21 L4485 <41 65.6 | " 13.3 4.5
T R A B T S .33 79.8 S8 3T
6 52 " 430 .2.79 <34 ; 72.5 | 2.8 4.5
T .56 27 - 3.05 22 U .0 1t |39
3 .65 «22 2.30 .16 13.5 L 12.7 ' 55
. 3 «93 .23 3.50 <14 765 l «30 3.4
10| 3.55 o33 3.45 .07 © 70,0 11T Rl - |
11| 16.6 .0 3.40 L5 47.50 1.7 41
12| 1.99 .65 2.97 .04 67.7 13.1 3.9
13| 2.07 obd 3.01 .09 70.7 3.8 5e1
!
|
| | |
| ' |
_ |- i i
% ; H
|
! . . g
e B | RECEIVIEED
I 481,00 less 19} quantity discouat of 43.10 ; . ;
- i I ] :
| | PPR2 1969
| Tl I

CHARGE

* Gold and Silver reported in troy oz. per 2,000 Ib. ton.

. |
JAMES 'STEWART Coniiany

PHOENIX, ARIZONA

INVOICE



 SOUTHWESTERN ASSAYERS & CHEMISTS, Inc.

REGISTERED ASSAYERS

AT N s

-

-

710 E. EVANS BLvD. -
PHONE €02-294-5211

~.

P.O. BOX 7517 °
‘TUCSON, .ARIZONA 85713

FELIX K, DURAZO

WIiL WRIGHT
ARIZONA REG, NO, 8878

Auctral 0il Company

2700 Humble Building <iZZ;veo°Q211J7-io =
fouston, lexas - REPORTED__.__7:—:13."—.-68.
{' sampLE GOLD SILVER . LEAD COPPER ZINC imouaosNum'
NUMBER 0z.* - oz.* . % iRy o % ! ” !
|
Ca0 | Mgo Fe S 810, Insol 41,04 i
% A % % % ”» : Z ?
Dunp #: 1| .56 .22 07| 3,95 .49 73.3 9.9 3.9
2 125 e300 | 4e37 .10 70.3 8.3 4.7 |
SR RS R - 3.25. 33 71.9 8.1 - £
5 056 023 4025 038 79.8 1.8 ! 3-7




l . 2 L : ] ' _ uE_I’rSTS o
| - SOUTHWESTERN ASSAYERS & CHEMISTS fns.
: ) REGISTERED ASSAYERS
FELIX K, DURAZO i - P.O. BOX 7517 £ 710 E. EVANS 3Lvo.
WIL WRIGHT . TUCSON, ARIZONA 85713 e PHONE €02-294-5211
. ARIZONA REG, NO, 8078 . . :
Austral 0il e . e 002439
2700 lumble Building. . . o N 5_9;6§
iiouston, Texas 77002 cc: Lundby HEPORTED 5-9=65
SAMPLE GOLD SILVER LEAD COPPER ZINC - Ranzainese] yoLyepznum
NUMBER 0z.* . 0zZ.* . - % % % % ; i
D1 020 1| 6,10 i SRl PR I .20
il

. l
:
L e ;
/ =l !
o i
"\'_»
b ‘ - l
. ’
R |
'
!

crarce .9 6415 :

INVOICE

* Gold ;nd Silv‘of!npor.ud in troy oz. ’pof 2,000 Ib. ton.
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INVO!CE

. N" GA_ld and Sulvn teported in troy oz. per 2,000 Ib. ton.
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* SOUTHWESTERN . ASSAYERS e CHERISTS, Ine.

REGISTERED ASSAYERS "

FELIX K. DURAZO

WIL WRIGHT

ARIZONA REG. NO, 8878

Austral 0il Inc.

. " “TUCSON, ARIZONA 85713

E F'.‘O. BOX 7517

i

710 E. EVANS BLVvD. .
PHONE 602-294-5811

JoB# 002574 .
- 2700 Humble Building . RECEIVED 5=29-638
Houston, Texas 77002 CC; Lundby . REPORTED A6‘4”68
SAMPLE GOLD SILVER - .| - LEAD COPPER ZINC : MOLYBOENUM |
NUMBER oz.* oz.*- - % % % E %
Dump: 37 | Nil 7| ©2.46 -
4 | 2060
5 .| g3
3
;
' i
I
i
~ ;
: !
,! i
CHARGE s 11.25 : - s i '
i ¢ Gold ;:nd Silver reported in "oy'oz. per 2,000 Ib. ton. | IN VOI CE




L SOUTHWESTERN ASSWVERS o chEmSTS, fe. - 4V

i WL WRIGHT : : .. TUCSON, ARIZONA 85713 PHONE 602-294-5811

ARIZONA REG. NO, B878

Austral 0il Company Inc. , ' e 002613 ’
2700 Humble Building . RECEIVED 6-11-68

I Houston, Texas 77002 : : REPORTED 6-13-68
! » SAMPLE | - GOLD SILVER - LEAD " COPPER ZiNG 27 T, MOLYEDENUM
: “ | NUMBER - nUeZ® ¢ il ozl . %5 % % 3 : %
I 5 ‘Dump #6' | Nil - [ - 1,60 e i - .
. . » . ." .. ¢ = .~' ..~. . ) » "- ) 3 . o : !
i
}
i
|
/
' s
. |

l_ CHARGE 5"3" 5

. * Gold .ond Silver roponﬁ.dr irrrumcimyibx. po.r 2,000 Ib. ton. ‘ . l N VO! CE




“|Stateofkhi

- SOUTHWESTERN ASSAYERS e CHEWISTS, Inc

‘FELIX K, DURAZO

S WIL WRIGHT

| ARIZONA REG.

NO, Be78

© ‘TUCSON, ARIZONA 85713

; ' Austral 0il Company
2700 Humble Buildi

ng
Houston, Texas

REGISTERED ASSAYERS

‘P.O. BOX 7517 °

710 E. EVANS BLVD."

PHONE €02-294-5811

002703
6-27-68
6-27-£3

Jos
RECEIVED
REPORTED

SAMPLE -
NUMBER

*OEN -

" GOLD °. |

SILVER
oz.* .

L

EAD

COPPER

ZINC ’ . MOLYBDENUM
% % %

F 7
Cl# 8

(course: -

s Statalfaine] ‘Nilf:ﬂ*-

ne

2

8.00

L gga e

454 |

* Gold and Silver reported in troy oz. por 2,000 lb.ﬁ'ro’n.

|
|
R x

INVOICE
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SUUTHWESTERN ASSAVERS & GE‘EMESTS gy

REGISTERED ASSAYERS

" U FELIX K. DURAZO . . P.0. BOX 7517 g 710 E. EVANS BLVO.

" WIL WRIGHT " TUCSON, ARIZONA 85713 : ’ PHONE €02-294-5811
.. ARIZONA REG. NO, 8878 IR :

Austral 0il Company iy RS o J08# 002739
2700 Humble Building
ilouston, Texas

RECEIVED
REPORTED

Dump ‘Samplps: : " b'i-"' /1/ﬂ{7LL (w—

SAMPLE GOLD" ' |° SILVER " LEAD | COPPER ZINC . I MOLYBDENUM
NUMBER oz.* oz.* . % % % ; K

‘] . .

B 003" | 1,84 T /
10 | 004 | 2,80 —---'é—éf"&
! 11" »- Trace 1 02 JSC’((A'

SN o ) R

. CHARGE § 16,00

..  * Gold and Silvc-r reported in troy oz. per 2,900 Ibs ton. . . IN VO! CE
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SUUTHWESTER: | ASSAVERS & G!‘EMESTS

REGISTERED ASSAYERS

i

.FEL_lx K. DURAZO - P. 0. BOX 7517 ‘710 E. EVANS BLVD.
WIL WRIGHT . TUCSON, ARIZONA 85713 PHONE 602-254-5811
ARIZONA REG. NO, 8878 w _
“Austral 0il Company Inc. gp " soou__ 002437
2700 Humble Building - _ e 4=25-63
‘Houston, Texas 77002 cc: W. Lundoy EEokien 4
:C::;‘ég GOOZL..? ) S:)LZ\T.E;R‘ ; LE.:D COF;PER ZI.ANC' MOF.YB.,?ENUM !
H-1: L ' Ay ' '
0-10 Wiy,
20 Nil:':.
30 Nil ..
40 2 L0 I pe
. 50 | Nil"i{'ﬁ.’ 4
60 Wil
70 i o R P
80 P h A
90 WL
100 - e -
110 i ey s | |
120 K F To s )
130 - .3'N11};ﬁ,0;r=
140 : T
150 PRI 3 Rra B
160. M, G
170 B THREREN
130 Wil i
190 T B
200 CUNALT |
210 oML | 1,010 |
220 e NAL ~ .005 ‘ i
230 S| ow o ORISR SR e e
2 e S R CRIEC R R
250 N4 = .010 : SO
260 Nil.. £055 _f | APR 2 1969 
270 Nil - .020 TN
oo | IE STEWART Coupany
290 Nil - 015
300 | Nil - .015 !
Gk . B 1550 30 Ag @ 32.90: 10 Cu @ $1.50
. * Gold and Silver'reported in tro} ox. per 2,600 b, ton. INVOICE

-
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-

FELIX K. DURAZO

WIL WRIGHT
ARIZONA REG, NO, 8870

SUUTHWESTERN ASSAVERS & GHERISTS,

REGISTERED ASSAYERS

. P, 0. BOX 7517
"TUCSON, ARIZONA 85713

Inc.

71C E. EVANS BLVD.
PHONE 602-294-S311

. pold ;:nd Silver reported in troy oz. per 2,000 Ib. ton.

Austral 0il Company Inc. " soB# 002436
. 2700 llumble Zuilding RECEIVED 42543 ——
Houston, Texas 17002 . ect W. Lundby REPORTED L2558 ——
SAMPLE . GoLO ' SILVER © LEAD ’ COP;’ER ZINC MOLYBOENUM |
NUMBER 0z.*. - oz.* % % % ”n
H-2: o | . i s
- .0-10 ‘Nl i
20 . Nil -
30 - Nil |
40 i1
50 | owi
60 L 5
70 A oAy
80 : Nill-‘:"- ' :
90 Nil ’
100 w1 |
110 - i1, [t :
120 Ll
130 - Nil:
140 Nil'o
150 ooy v |
160 0 VR L
170 CNEL
180 SO B ) D
190 oNiL
200 SN !
210 £ Lo s
215 il .
22 Age P $2.00 -, | Limits of |deteotability are 0. 01 oz/Ton "ok
' o Lot e _gpproximataly 3ppm.
ol
CHARGE ¢ 44.00

INVOICE



pels

-

-~

FELIX K. DURAZO

WiL WRIGHT
ARIZONA REG. NO, 8878

SOUTHWESTERN ASSAVERS « CHEMISTS,  Ine.

REGISTERED ASSAYERS

P.O. BOX 7517

TUCSON, ARIZONA 85713

WY

710 E. EVANS BLVDO.
"PHONE 602-294-581 1

CHARGE .__

W

* Gold and Silver reported in troy oz. per 2,000 Ib. ton.

77 The Auctral 0il Company Inc. U 002593
2700 Huwable Juilding RECEIVED 6-4-65
Houston, Texas 77002 RERGRTED 6-7-58
Ssmgég igtp ﬂhxgn Li:o coifea z$c MOLY  1ENUM
DD/ - 2:
260-270 Trace
- 270-230 Trace
280-290 Trace
H-3:
0 -10 Trace
-20 Trace
=30 Trace
»-AOY Trace
-50 Trace
-60 «04
-70 Trace
-80 .03
-90 Trace
-100 <14
=110 14
-120 26
-130 e 12
-140 «10
-150 «06
-160 .06
-170 .04
-180 12
=190 <04
=200 14
. L/
¢ 46.00

INVOICE




 SOUTRMESTERN ASSWERS o CHEMISTS, b~ "

REGISTERED ASSAYERS

FeELIX K. DURAZO G P.O. BOX 7517 - . ‘ . 710 E. EVANS BLVD. .

WIL WRIGHT e 2 TUCSON, ARIZONA 85713 PHONE 602-294-5811
ARIZONA REG. NO, 8875 ~ ty ~ 5 " .

Austral 0il Company sooe. DOR61S
© 2700 Humble Building St 6-10-63

Houston, Texas 77002 CC: Dobson S 5_12.753

SAMPLE GOLD SILVER © LEAD . COPPER © - ZINC ) P MOLYBDENUM
NUMBER oz.* - . OZ.* : % % oo B A% ‘ %

H-3:
200-210
210-220 -

| 220-230
230-240 -| . Nil.
240-250 |, -
250-260 i

© 260-270°

270-280

- 280-290 | . i

290-300 |
360-310 | 107
310-320 °

$320-330°|
330-340 | !

| 340-350

| 350-360, | .

360370 | -

370-380

380-390 -

| 390-400

400-410

©410-420

4204430
430-440
440-450
450-460
460-470 .

470-480
480-490
490-500

.. CHARGE 3 98"00 ‘

—EmEmEmEmEm—-m-EmEm----—--

e Go|d"or.\d Silver lfépov.hd in troy oz. per 2,000 Ib, ton. E S8 IN VOl CE




o
ll 2
1
1
1
' -f’} |
3
1 |
1
1
i
1

" CHARGE

WIL WRIGHT

- SOUTHIESTERN ASSAYERS & CHEMISTS, .

© FELIX K. DURAZO

" ARIZONA REG. NO, 8878

i

REGISTERED ASSAYERS

P.O. BOX 7517

; L X 710 E. EVANS BLVD, -
- TUCSON, ARIZONA 85713

PHONE 602-294-5811

v 12,00

Austral 0il Company Inc. sosy._ 002625
2700 Humble Building RECEIVED 6—1 1—68 )
Houston, Texas - REPORTED 6-13-68
SAMPLE © | . GOLD" SILVER LEAD COPPER ZING - MOLYBOENUM
NUMBER - - 0Z.* oz.* L% % % %
o : i ™ .4. |
1-1 - Trace -
30-40 Trace ' ' | '
60-70 "TraceL' Japly 8
90-100 *|:. Trace i b
120-130. | ' Trace | - APAEY |
150-160 | .. « Tracé . :
P o ut l..v ’ ) |
£z
!

P ICE

¢ Gold .ond Silver teported in troy ox: per 2,000 ib: t3n:



B SOUTHWESTERM ASSAVERS & GHERISTS, . 1

* REGISTERED ASSAYERS

FELIX K. DURAZO P. 0. BOX 7517 ' 710 E. EVANS BLVD.
WIL WRIGHT f . TUCSON, ARIZONA 85713 : PHONE 602-294-5811
ARIZONA REG, NO, 8078 P : .

Austral 0il Company Inc. S ' : : . JoBi— 002647
2700 lumble Duilding - - 5 RECEIVED — G 145
[louston, Texas cc: Lundby .REPORTED.__.6.1.9'_68—;.;'

SAMPLE GOLD ‘|- SILVER " LEAD COPPER " ZINC , - | MOLYBDENUM
NUMBER S .0z, L -0z .. % % . % : %

-4 : 5t sl 3 -
180-190. | v 0.l ipeape s
210-220 |- .| aracel|
|240-250 | 00 P ppacet |
270-280. 1| 7 ED 21t praeg o]t Ll
200-300. | % " mrage” |

= el e o a e) Em ww se

EraRGE v 106D _
. * Gold ;:nd Silver roporied in troy oz. per 2,000 [b, ton. g IN VO' CE



SUUTHWESIERN ASSAVERS & CHERISTS, Inc Al

. REGISTERED ASSAYERS ;

P.O. BOX 7517 . ) 710 E. EVANS E _

FELIX K. DURAZO i1
. TUCSON, ARIZONA 85713 PHONE €02-294-5811

Wik WRIGHT
ARIZONA REG, NO, 5878

Rekeal DY Coapany - byt v | JoBN—_ 002644

2700 lumble Building = - , y RECEIVED o Gt e
Houston, ;exa.s _ - cox Lundby REPORTED — (10— —

" . COPPER ZINC . A MOLYBOENUM

SAMPLE GOLD - "SILVER .. | - LEAD
”

NUMBER O iTals emy o % % %

MG TR o
40-50 Lodv T n s Trace
90-100 Dt 4 NP ST P g
J c04 "/ »

140-150 | “ (1
190200 |.. "%

RAEN .".~ATrace
240-250 | | dsace .

: S B B SCOR ot . . = . 3
s - R . X s 5 - o . e a3 !
s . : .. ¢ el s B o . i won H
] ‘ o R ’ ve o AT e s 3 : . - s y . oy

. CHARGE i % 16'00

INVOICE

* Gold ;:nd Silver reported in troy o';. por 2,000 lb. ton.



SOUTHWESTERN ASSAVERS e CHEN

FELIX K. DURAZO

WIL WRIGHT

ARIZONA REG. NO, B878B

Austral 0il Company

. .TUCSON, ARIZONA 85713

REGISTERED ASSAYERS

 P.O. BOX 7517

ISTS, “Inc.

710 E. EVANS BLVD.
PHONE 602-294-5811

CHARGE __...___,._1,2,00__

* Gold and Silver teported in troy oz. per 2,000 Ib. ton.

’ . JoB 002672

2700 Humble Building RECEIVED 6=19-68 :
Tucson, Arizona ‘ " RePoRTED______6=21=62

SAMPLE GOLD SILVER LEAD COPPER ZINC . MOLY&',ENUM

NUMBER oz.* .- . 0zZ.* % %y % ) ' ”
H—# 6:
0-10 .07
40-50 Trace _
90-100 : ;- Trace :
140-150 _ Trace
190-200_w i " Trace
240-250 | 10 Trace

. I.I
|

INVOICE




- - === -

* SOUTHWESTERN ASSAVERS o GAEWISTS, fe. ~ /)

L REGlSTERED ASSAYERS

~) FELIX K. DURAZO ' P.O. BOX 7517 =~ - 710 E. EVANS BLVO.

WIL WRIGHT .- TUCSON, ARIZONA 85713 PHONE 6€02-234-5811
ARIZONA REG, NO, 8878 s ¥ A .

Austral Oil Company - . i . JoBy____002675
2700 Humble Bulld.lng s LN ! 7 RECEIVED 6-1 9—68
Houston, Texas == - cc: Lundoy ol ks REPORTED ___6=25-68

SAMPLE GOLD * ;. SILVER " . LEAD COPPER "ZINC . © | MOLYBDENUM |
NUMBER oz.* - oz.* - . % % % . " ’

HI{-T:
0-10 ' e Tra.ce‘s'
{77 S ISR T R TR N o St S
90-100 * foo E Rl Urace” [ oh e ffox Al e gl e
140-150 .| ~ Trace . L A B
190-200 -11} *}[ Trace
240-250 | - 7 "| - Trace -

| HH:8: -
0-10 et ak
a5 o
90-100 [ ¢t - Trace

* CHARGE 3 18.00 . .,

Y .'Gola'ond Silver reported in troy o0z, per 2,000 ti; i _ IN VO] CE



e

e mOm -y e

WIL WRIGHT

FELIX K, DURAIO

SOUTHWESTERN ASSNVERS & CHEMISTS, Ine. /)

ARIZONA REG. NO, B878

. Austral Oil Company - °

e REGISTERED ASSAYERS

P.O. BOX 7517

 TUCSON, ARIZONA 85713

710 E. EVANS BLVD.
PHONE 602-294-5811

CHARGE

5 4,00

= * Gold ;nd Silver reported in troy oz. per 2,000 lb. ton.

o 002696

2700 Ilumble Building IR 6-_26?6'8 T
Tucson' AI‘iZOna. REPORTED ’ 6-‘27“68

SAMPLE - GOLD _‘ 'SlLVER i ,ALEAD COPPER ZINC . - ’ " | MOLYBDENUM

NUMBER oz.* . . oz.* 5% % " - ; %
HD-9:

90-100 " Trace
130-140 ‘Trace | .i.

- INVOICE



AR s e
iy

. Gold .cnd S'llvu reported in troy o.!. per 2,000 lb. ton.

. ‘ SUUTHWESTERN ASSAYERS & GHEMISTS, Ine.
: REGISTERED ASSAYERS
l " FELIX K. DuRAzo P.O, BOX 7517 710 E. EVANS BLVD. "
\ S WIL WRIGHT TUCSON, ARIZONA 85713 PHONE 602-294-5811
ARIZONA REG. NO, 8878 .
l i Austral Cil Company JoB# 002723
' ~ 2700 Humble Building RECEIVED {o1=00
l ; Houston, Texas REPORTED 1=5-68
A SAMPLE GOLD SILVER LEAD COPPER ZINC i MOLYBDENUM
0 NUMBER oz.* oz.* % % % i 7
l  |H-10: |
L 0-10 g .20 :
' l o -] 10-20 5 w36 ‘
| 20-30 AR D
| 3040 R RO T
l - 40-50 e Trace
| 50-60 .04 -
' 60-70 _ : .08 .
: - | 70-80 | '-‘..04 -
' ~ | 80-90 R e SR
| 90-100 - - Trace .
l 100-110 ‘.‘“ i i Trace
- | 110-120 2] Trace
' 12030 [T o hel o6 ;
AR S L RS i A TP .
‘m | to=t50 | R o6 :
l i 150=160  f i [ len) :
o [160-170 | )| 32 -
: I | 170-180 1 ot TORC |
| 180-190 .04
l -1 190-200 .04
200-210 Trace | - |
' | 210-220 ‘Trace g
R S .04
: 230-240 o3 Trace
l .| 240-250 Trace |
- | 250-260 " Trace
| l 260-270 Trace
C‘(‘ | 270-280 Trace .
| . 280-290 Trace ,
‘ 290-300 Tra.ée }
} . CHARGE
\

* INVOICE



SUUTHWESTERN ASSAYERS & GHEMISTS Ine. e ./WS(

REGISTERED ASSAYERS"

_FELIX K. DURAZO JARE P.O. BOX 7517 ' : - 710 E. EVANS BLVD. .

WiL WRIGHT - I . TUCSON ARIZONA 85713 - ) PHONE 602-294-5811
. ARIZONA REG, NO, B87SB N v p .

Austral Oil Company, Y 0 sos«__002723 GContinuéd
N _ RECEIVED
Page 2 3 , ' REPORTED

SAMPLE © GOLD . SILVER . LEAD - COPPER " ziNe ,' MOLYBDENUM
NUMBER . oz.Y L iy % o .

H-10: ; £ _
300-310 | e LT g8

30-320 | - S0 L4
320-330 T el Beace |
330-340 | -0 |, Trace
340-350 . : . | Trace EXT o
s SR T S BOTRE T R o
360-370 | P Al e vl ol T

370-380 | i iy J3gent .

- S EmEm = ----—=-

CHARGE v 76'00 :

* Gold -“d Silver teparted in troy oz. per 2,000 Ib. ton. ’ l N VO] CE




¥

CHARGE

WiL WRIGHT

SOUTHWESTERN ASSAYERS & CHEMISTS,

FELIX K. DURAZO

' ARIZONA REG. NO, 8878

Austral 0il Compar\y :

e

710 E. EVANS BLVD.
PHONE 602-294-5811

Ine.
REGISTERED ASSAYERS

P.O. BOX 7517
TUCSON ARIZONA85713

e ‘ 002735

JoB#
2700 Humble Building - RECEIVED 7-~2~-63
Houston, Texas ; ' REPORTED 7-~5~68
SAMPLE © GOLD SILVER LEAD COPPER ZINC "ond MOLYBOENUM
NUMBER oz.* .- - 0Z*™ % . - % % %
o PR RS RATS L RE i
80-390 Nil- 0 | 154 == i
e 6) P 54:' 40 A
390400 | ‘ML {2 Lg0 RAN ,
400-410 . T B .48 '.-‘ : A0
!
@ ':
o
|

¢ 16.00

* Gold and Silver teported in troy ox. per 2,000 Ib. ton.

INVOICE



suuwwmmw ASSAVERS & CHEMISTS, Ine. -~ /)

. REGISTERED ASSAYERS

FELIX K. DURAZO S M P.O. BOX 7517 = : 710 E. EVANS BLVOD. |
WIL WRIGHT o ) TUCSON ARIZONA 85713 2 PHONE 602-294-5811 |
ARIZONA REG. NO, 88786 E T : |

Austral 0il Comi)a:w Rt ) . Josu___002736
2700 Humble Bulldlng o . RECEIVED 7-2—68
Houston, Texas = - : ' : REPORTED 1-5=638

SAMPLE | ~ GOLD . " SILVER .. | .LEAD COPPER ZINC : X MOLYBDENUM
NUMBER T oy P - O0Zt .- % % . & % : %

: H=11; S S o
0-10 . .| :: L 'I‘racg_
Coa0 | T gy
20-30 4| WL o[ liJs2 i
30-40 | NELTTT .86 e e e .
go-50 1| il a6 | ey L e e [ e B
so-60 | “as1iE) L oqani-f(ezg | L I '
60-70 | .Nilr%’ ;j?.84f:ff¢ff§?;jf'
70-80 {.;fxii»a;j:fﬂ;,sz }f{ R
~ 80-90 ; 5 .48
90-100 }ﬂ}’ihf}»_f;.34*:?:‘l'”'
100-110°| i En Ty a6 Ty
110-320[ % 5 Baf gp it PoE
20430, | R g e 2 T e
130~140 |5, - (i [ihaa8 gt
140-150 | /| 26 el
150-160 |-+ 5+ “aFfize v [l
160-170 JiNi;'_jﬂj;'.54_fﬁ, 3
1170-180 31 7.; :f-f3'.34':
180-190"| = .. ;f‘ﬁj .24
190-200 | U |t 16
200-210 |, E 0,18
210-220 -!;ff:{? . Trace
220-230 | - ii“’.,’f.16j:‘
230-240 | - f*f'a]?~.2o:7
240250 | | .,08"

CHARGE o 64. 00 ' : " ; . ! N o
T * Gold and Silver feported In troy 62, per 2,000 Ib. ton, lN VQ] CF




U soummmestene ssonens o oiensts, be o)

REGISTERED ASSAYERS s

710 E. EVANS BLVDOD.

FELIX K. DURAZO tg R " P.O, BOX 7517
. ' PHONE 602-294-5811

WIL WRIGHT TUCSON, ARIZONA 85713
' ARIZONA REG. NO. 576 s :

‘Austral 0il" bompany A e ke e 002772
2700 Humble Building " RECEIVED 7=10-68
Hous t}on‘, Texas REPORTED T1-13-68
SAMPLE | Cbl.D SILVER LEAD COPPER - . ZINC MOLYBDENUM
NUMBER oz.* : oz. % - % L% *
H-11 ;";b‘_‘:Tx_"a.c'e- 1N

' ' cHarGE v _2.00 9 4 S L - : t > PR, ¢
: »“ e Gold..m\J Silver reported in troy oz. per 2,000 Ib. ton. " IN vol CE




Sk

ClH=123

SUUTHWESTERN ASSAYERS & CHEMISTS,

. FELIX K. DURAZO

T WIL WRIGHT
. . ARIZONA REG,. NO, 8878

‘. Austral 0il Company
2700 Humble Building
Houston, Texas

P. O,

REGISTERED ASSAYERS

Son s BOX 7517 -
""TUCSON, ARIZONA 85713

JOoB #

o

710 E. EVANS BLVD.
PHONE 602-294-5811

RECEIVED

; REPORTED

7-2-68-

T1-5-68

SAMPLE
NUMBER

GOLD

©. SILVER "~

* ' COPPER '

ZINC

oz.,* .

) " LEAD. "
oz.,* - % 5 % %

MOLYBDENUM
%

2 |o=10

|
|

SRERE_ SULA00 0 a3k - gy

20-30
30-40
40-50.
50-60
60-70
70-80
80-90°

120-130
130-140

150-160
160-170
170-180
180-190
190-200
200-210

CHARGE

10-20 " -

140-150

o] 100-110 5 el g
‘1 110-120 .| ;

$ 42,00 -

. '* Gold ;and _Sllvo' teported in troy ot. per 2,000 Ib. ton.

/" FINVOICE.



= oalios s s moam Eomaww owow

.CHARGE

FELIX K, DURAZO

WIL WRIGHT

SUUTHWESTERN ASSAYERS & GH‘MISTS

ARIZONA REG. NO, 8878

. Austral 0il Company :

P. O.

REGISTERED ASSAYERS

: BOX 7517 5
Tucso~ ARIZONA 85713

JOB#

2700 Humble Bulldlng REEERIED 7-5-68
Houston, Texas o .7_9_68

SAMPLE | - GOLD .. SILVER LEAD COPPER TZINC || MOLYBDENUM

NUMBER C ozt oz.* % % % . . %
HH-12: . L 5
240-250 .04
250-260 . Trace . 2
260-270 _]Trapé"‘l RE e

¢ Go!d ;nd Silver teported in troy ox.“por 2,000 Ib. ton. -

INVOICE

i

710 E. EVANS BLVOD. .
PHONE 602-294-5311 -




AT I s Srer s, vl don, Oucitg

CHARGE

“WIL WRIGHT

SUUTHWESTERN ASSAYERS & BHEM!STS Ine

.-r-' REGISTERED ASSAYERS

Lt P.O. BOX 7517
TUCSON, ARIZONA 85713 .

g FELIX K. DURAZO

ARIZONA REG, NO, 0070

o

710 E. EVANS BLVD, .
PHONE 602-294-5811

002738

100=110

150~160
170-180

190-200
200-210

240-250

110-120
2| 120-130
| 130-140
“. | 140-150

160-170
180-190 -
210-220 |-

220-230
230-240

[.oé”iLD-

: .4 00"?

- .OXlO -' )

. 00055

_T;.o1o

$ 64.00. -

No sampl
R

e Gold and Silver reported in troy oz. per 2,000 Ib. ton.

Austral 0il Compa.r\y, ot Jos#
2700 Humble Building RECEIVED §-2-68
Houston, Texas REPORTED : 7-8-68
© SAMPLE -GOLO . SILVER. LEAD COPPER ZINC. MOLYBDENUM
NUMBER oz,* oz.* ‘% % - % s %
apLalles SO e T e s
0-10 LR W e : . o TR L
10-20 S .22 }(7 e / R ok ',[ :
20-30 vl tage Blp Doy AT A
30-40 ,-;16;&“<>a . L/ 00N %3 ;}'_7
| 40-s0 | .36 - "' A i
| 50-60 . .| wi1 .. | .84 =
60-70"" - |. .012 -+ .71 .
70-80 165 4.86 .
80-90 | .520 " [10.06 . }:;Z;if
90-100 « 140 1.26 v

INVOICE



. CHARGE

SULTHWESTERN ASSAYERS & CHENISTS,

'REGISTERED ASSAYERS

;..FELIX K. DURAZO

© WIL WRIGHT -
ARIZONA REG, NO, 8878

Austral 0il Company
2700 Humble Building
Houston, Texas :

.. TUCSON, ARIZONA 85713

P, 0 BOX 7517

1177\

710 E. EVANS BLVD.
PHONE 602-294-5811

Ine. . ,f

002750
7=5-68
7-9-68

JOoB#
RECEIVED
REPORTED

NUMBER -

SAMPLE

. GOLD -

ozt Y| ozt

SILVER -

. LEAD

COPPER

ZINC MOLYBDENUM
. %

%

HH-14:

ilo=10 ¢

10-20

30-40"

60-70
70-80

| 80-90 .
:=) 90-100 -

100-110

1 210-220
| 220-230

| 230-240

240-250

20-30 !

[ 40-50
| 50-60

110-120 - |: 155
i) 120=130 ' ®
130-140
140-150 | ...
|-150-160 - |-
| 160-170
170-180
| 180-190 -
| 190-200
1200-210 -

5, Trace

5 Trace -

.. "Trace

$50.00 - -

.. Prace’ |-

£ Drace |

Trace

;... Trace . =0,

f iy OQH ‘.;\"SHVQP"OPOf'QJ in troy oz, per 2,000 Ib, ton. =

INVOICE



 STHESTERN JSSMERS o GHEHITS, he. )

REGISTERED ASSAYERS

FELIX K. DURAZO PR e "P.O. BOX 7517 o 710 E. EVANS BLVD.

Wik WRIGHT c TUCSON ARIZONA 85713 PHONE 602-294-5811
" ARIZONA REG. NO 0070 . - P L

" Austral 0il Compa.mr : g : . P . Jos# 0027600
2700 Humble Bulldlng - ‘ RECEIVED 7‘5‘6§
Houston, 'I‘exas ' 'REPORTED 7"9‘_6d

SAMPLE _GOLD 4, | SILVER - [ . LeaD - COPPER TZINC Y [0 - | MOLYBDENUM
© NUMBER oz,* 0zZ.* . |- <% L 5. 8 % -

HH-—‘IS:" N o o g wen T oy I : S
0-10 - - :'ﬁﬁi;:é_f_; Trace . |. . * s RN S

" 10-20 3 BN S T i ;

:]. 20-30
30-40
£40-50

|- 50-60 ;|

1" 60=70

| 70-80

| 80-90
' 90-100

100-110 °|

- $10-1207] 1

120-130"

130-140 :| 7

140-150 | .-

150-160 | -

160-170 | ¥

170-180

180-190

190-200

200-210"

- 210-220

CHARGE v _44.00 : AT _ ] 5 y
' * Gold and Silver reported in troy ox. per 2,000 Ib, ton. . lN VOI CE




FELIX K, DURAZO

WIiL WRIGHT

ARIZONA REG. NO, B878

Rustral 0il Company
- 2700 Humble Building
Houston, Texas '

WP e 0 e,
.+ TUCSON, ARIZONA 85713

© SOUTHWESTERN ASSAYERS e CHEKISTS, Ins

‘REGISTERED ASSAYERS .

BOX 7517

47
q@

710 E. EVANS BLVD. .
PHONE 602-294-5811

002773
7-10-568
7-13-63

JoB#
RECEIVED
REPORTED

NUMBER

SAMPLE -

_GOLD .
0zZ,* ". :

LEAD

COPPER °

H-15:

240-250

{
i
i
]
i
i
d
i
1
I
i
i
i
1
3
1

CHARGE

220-230°
230-240°

6.00 - -

* Gold and Silver repbited in troy oz. per 2,000 Ib. ton.

1
(LT

" ZINC PR MOLYBDENUM
% eIl %
L
¢
™ :
N -;

i1 ]

-

~ INVOICE -




e i - | 7L - Q<
SOUTHWESTERN ASSAVERS & CHENISTS, Inc. /}b

REGISTERED ASSAYERS

" FELIX K. DURAZO o . P.O. BOX 7517 .t 710 E. EVANS BLVD. .’
WiL WRIGHT : P ! : '..'TUCSON. ARIZONA 85713 . : PHONE 602-294-53811
ARIZONA REG, NO, 8878 : ; - s ! 4 . . ¢ ;

Austral Oil Company P S N LT, © oar. 002757
"2700 Humble BuJ.ldlng : . A 1 RECEIVED '7:3,(’)%
Houston, Texas - 5

. REPORTED _ : 71-9-68

SAMPLE '~ “GOLD - " SILVER' | | LEAD COPPE! - ZINC e _ . | MOLYBDENUM
NUMBER 0Zt T oz.* .- % % - LA ' C %

ST e 8
3 5 KXY

0-10
10-20
20-30
30-40
40-50 -
50-60
160-70 "
70-80 ..

: .
)
”
£
<
1S
’
., .
.
¢
‘

et "
g
a -
i "
-

. 'Golvd,:.aﬁd Silver teported in troy oz. per 2.000 lb: tan. = IN VOI CF



Nepe Lo o b TR
B oo  SOUTHWESTERN SSHVERS « ChEGISTS, e

“: ,REGISTERED ASSAYERS

FELIX K, DURAZO i R P.O. BOX 7517 . . it 710 E. EVANS BLVO.
WIL WRIGHT . e 7 Y TUCSON, ARIZONA 85713 v PHONE 602-294-5811
ARIZONA REG, NO, 8878 N A i ) & ) . R

_‘Austra.l 0il Company R b =y R Jos# 002"174.
' 2700 Humble Building - : ‘ . T ' RECEIVED — - 7=10~63
Houston, Texas. i ' ' REPORTED ___ T=14-68

SAMPLE ©GOLD. - | SILVER .| ' LEAD COPPER . ZINC -+ | MoLYBOENUM
NUMBER FEN o 7 IR 0z.* .+ . % % - T % * 4 %

H-16:80-9p 1%
90-100
100-110 .
110-120
120-130
130=140

'140-150 -
150-160
160-170 ¢

LB
L

| Il'f
Lo

1
I
1
i

CHARGE

. §20,00 .

g .Goll.d' an Silver reported in troy o.!.‘pu 2,000 l!:. 'on.."-‘ o) ‘ g l N VOI CE




{10207 ETLO ke g0
12030 "3 i S 5 e [
| 30-40 ;;f [ih,f;ff}f-‘5 Trac§".
15060, - b e L ppag

{1080 -
| 80-90

SOUTHWESTERN ASSAYERS & GHEMiSTS Ing

, fi REGISTERED ASSAYERS

© FELIX K. DURAZO Lot poo, BOX 7517
. WIL WRIGHT S

TUCSON ARIZONA 85713
ARIZONA REG. NO. 5878 iy

Austral 0il Company - _;J;'~E_ ' ) Ll e soar.. 002758

710 E. EVANS BLVD.

PHONE 602-294-5811

2700 Humble Building : Ty RECEIVED

°F
(3

&a

Houston, Texas- : B REPORTED

7
1

\O ¢

SAMPLE " GOLD -+ SILVER. ~ | .. LEAD COPPER ZINC
NUMBER . 0Z,* - 0T Fh e Um % 5%

'| MOLYBDENUM
% .

1{1{-17 M o
0-1007% | 1 hn s i)t 04

'.f Tracé;*
60-70

.+ Trace .

¢ 18.00°

CHARGE

-8 Gold'.o'nd Silver reported in troy oz, per 2,000 Ib. ton,

- INVOICE



B
SOUTHWESTERN ASSIVERS & CHEWISTS, fne. =/

REGISTEREO ASSAYERS

' FELIX K. DURAZO .. Y " p.o. BOX 7517 .. 710 E. EVANS BLVO.
i\ WIL WRIGHT ST i Tucsou /ARIZONA 85713 PHONE 602-294-5811

ARIZONA REG, NO, 5878’

Auatizal 11 Cokpong . ° e e RN 002775
2700 Humble Bulldln,:, o i i 5 RECEIVED -1 0-6&
Houston, Texas T ] i = REPORTED — ¥ 7—14-68

SAMPLE . GOLD .. |. SILVER. - LEAD . COPPER © ZING " . .+ | MOLYBDENUM
NUMBER oY . 0L .. SRR % % @ : e

H-1 T:
80-90

90-100 .
100-110"
110-120°
1203130

Trace
B
';f“.24f“
il
oo 10 130=140" | i mia T 4304 L it h
140-150" | (R T A g
150-160, | i, 0Bl |5
160-170 .06
| 170-180" 100 (A _
~,~380_1903": if:f{18_; o : ;%??. -"*L
| 190-200: | R L ) b o ek
206—210i;f .A‘};Oéf(Thisfﬂés a gmall bag of wet materdial inside of'ZQO—é1d
200-210[?. : SRR TEER L B U L R B T

1
1
i
1
I
1
é
s
1
1
1
1
T
1

220-23oéfj 04"
“| 230-240+ | 1. ¥ Trace”|’
240-250 . | % B
| 250-2607 |11z L i . Trace
280—285,1 BEE Gy Jogs |

- Trace-

CHARGE

5 40,00

e Go‘.ld ;:nd Silv;ot ‘tepotted in troy ox. per 2,000 Ib. ton, ; % i lN VO] CE




SUUTHWESTERN ASSAVERS & CHEH!STS Inc.

: REGISTERED ASSAYERS

FELIX K. DURAZO L 5% P.O, BOX 7517 : . © . 710 E. EVANS BLVD.
WIL WRIGHT .« 'TUCSON, ARIZONA 85713 PHONE 602-294-5811

ARIZONA REG, NO, 8878

~ Austral 0il Compa.ny < _‘.' SR : b i 002776
2700 Humble Building . - : N REEEIVES - 7-10-68
Houston, Téxas ~ BT : : REPORTED — T=14-68

SAMPLE | GOLD .-~ |  SILVER :° -LEAD . COPPER ZINC | : ; MOLYBDENUM
NUMBER 0zZ.* - OZ.". . 2l % % i % - ; ! . %

H-18:
0-10
10-20
20-30z
30-40.
40-50
50-60
60-70
70-80
80-90
90-100

3
'
i
I
1
)
I
1
B
d _ 100-110
|
3
3
]
1
[
]
|
1

110-120
120-130
. 130-140
140-150
150~160
160-170
170-180
180-190.
190-200
200-210
210-220
220-230
230-240
240-250"
250-260
260-270 | .
270-280: | |
280-290
290-300

CHARGE

G 'Golc.l ;nd .SIl.ur teported in troy oz. per 2,000 Ib, ton. _ l N VOI CE i




r

i
i
i
i
i
i
!
1
3
i
1
B
i
§
1

WIL WRIGHT

- SOUTHWESTERN ASSAYERS & CHEHISTS, I

FELIX K, DURAZO ..

ARIZONA REG. NO, B87s8

A;xstral 011 Company

' REGISTERED ASSAYERS

P, O, BOX 7517

. TUCSON, ARIZONA 85713

: /\070\

. . . 710 E. EVANS BLVD.

PHONE 602-294-5811

Joss_002776 Continued

-« cuance & 64.00

Page # 2 RECEIVED
REPORTED
SAMPLE GOLD SILVER ' |- "~ LEAD COPPE| ZINC © . |mMoLYBDENUM
NUMBER oz,* : P B2 % - Do 3 : A
H-18: ' : En
300-310- - Trace | , :
310-Z3 Ao Praces |0 5
313 TR e Sy
S
o
“ o

* Gold ond S.llvov teported in troy oxz. per 2,000 Ib, ton.

" INVOICE




i - Austral Oil Company ~ i’ soBu_

* SOUTMIESTERN ASSIERS ST, me

REGISTERED ASSAYERS

inifeti . Y b 710 E. EVANS BLVD.
"WIL WRIGHT N .. ;TUCSON, ARIZONA 85713 PHONE 602-294-5811
ARIZONA REG, NO sevs : x . v ! :

002781
7-11-€3
T-16-63

2700 Humble Bulldlng s RECEIVED
Houston, Texas i T ' " REPORTED

SAMPLE - GOLD SILVER [  LEAD ° COPPER - . ZINC t [Tt | MOLYBDENUM
NUMBER ooz, - © 0T i, % . % % i i . n

H-19: e e
0-10 S B ‘I‘ra.ce,-_-i',:.-.',' A
10-20 [ 1 1) drace T
20-30 - |7i 2 Cmrace S T
30240 |- 'I‘ra.ce BT .
40-50 R Trace .
50-60 - | Trace
160-70 e
70-80 L |* s e
80-90 Tra.ce
'90-100 i :.,f_TracejF; ;%ivfﬁ
1100-1103 | - | " Trace s [ i
110-120 |7 i Fdrace ¢
1204130 | 7T | vprace 4 |
130-140 |+t 5| mrace.l |l i
140-150 . “Trace':+.,
150-160 . |- Nil' | .80
160-170 | " . i | Trace
170-180 | . vl
- 180-190 .| - .'I'ra.ce_
190-200 | LT Prace i [
200-210 .| * o= fPrace VAT N gl o o 155 i
210-220 | - Bogcn R £S bR e
220-230 | .1 | Mrace i [T e MR ) RN B
230-240 | %% | Trace’in |
240-250 | s : I Prace "{3;..1-“': ane
250-260 | i | Trace Y |
260-270 |« . [ mrage [T i | )
270-280 | . ;  ;1 Trace {7 | T o TR ; I
280-290 [ - | Trace : ' ‘
200-300 | - - kS Trace

Trace

S '.Tra.ce."'.;-_-;;.

DL S

| Trace: ' |

CHARGE

. Gold ond .Sllv;r teported in troy .oz; per 2,000 b, ton. . 7 IN VOI CE




- == == - - - e

FELIX K. DURAZO

“WIL WRIGHT
ARIZONA REG. NO, 8878

SOUTHWESTERN ASSAYERS & CHERIISTS,

REGISTERED ASSAYERS

“Austral 0il Company -

~ TUCSON, ARIZONA 85713

Page #

P.0O. BOX 7517

2 .

JOoB#

Ine. '/qDA

© 710 E. EVANS BLVD.
PHONE 602-294-5811

002781 Continucd

RECEIVED
REPORTED

SAMPLE
NUMBER

©.GOLD -
©OZ.* -

-+ SILVER

oz.*

LEAD.

COPPER

ZINC . © .. | moLyBDENUM
% ' pa A

H-19:

310-320
320-330
330-340"
340-350
350-360
360-370
370-380
380-390
390-400
400-410
410-420
420-430
430-440

450-460
460-470
470-480
480-490

CHA.RGE

300-310

440-450- | . i i i

1,06 o
L
| a08

§.116.00 ¢

% Gold ;nd _Sll_vu reported in troy oz, per 2,000 Ib. ton,

*"PTrace’: .

.. Trace’ '

1i :;Tradei;
‘,' .‘_.:':».12) ;f'é..l;
S Jag ),
17.04)
.08 ("
j”go4 ¥
W G
22 0]
34 \5
: 5 ',30"’
No ‘Sample -

14

o

2 06‘_'

=20 & "

o fo .
g o

|8
;fJé

DIm

60 -
ke

P - T
i

. "INVOICE



* SOUTHESTERN ASSAYERS . CAERISTS, ne.

' FELIX K. DURAZO _ °
‘WIL WRIGHT

ARIZONA REG. NO, B878

Austral 0il Company
2700 Humble Building

H ouston, Texas

' REGISTERED ASSAYERS

5 P.O. BOX 7517
. * TUCSON, ARIZONA 85713 .

JOoB#

002777

/\ ’

710 E. EVANS BLVD,
PHONE 602-294-5811

RECEIVED

7=10-68

7 ; REPORTED '_7-14:68

90-100

120-130
130-140
140-150
- 150-160
160170
170-180
*180-190
190-200
200-210

1230-240
240-250
250-260
260-270
270-280

290-300

100-110 -
110-120

210-220
220-230"

280-290

i Prace:

e Trace i ; e ’ W, o

','::_.‘_. .06 | B .

';ﬁtTraoé._%V"'i'“ }

s{giTraoé.:f et e :
a6 [ 5

;.06

L 08 o
S .10
o fﬂ-'Traée“

‘Trace
" Trace:

1+ Trace

" Trace

CHARGE

$ 60.00 .

333225 : Gg;.? ' SloLz\f.ER. , LE.:D ) OOP%PE. : z:{c : MOLY.B./?ENUM
H-20: ' | " el :
0-10 Trace
10-20 . Trace
20-30" | Trace
30-40 .06 | : .
40-50 " Prace f' :
50-60 - . Trace f; f,
" 60-70 ;-Trace F
70-80 .08 Y
80-90 # Trace e

.06

Trace’

. .08

Trace .|

Trace

e 'Gold 'ond Silver teported in Oroy‘oz- per 2,000 Ib. ton.

INVOICE

KV



" FELIX K. DURAZO "

WIiL WRIGHT =
ARIZONA REG, NO, BOT7S

" Austral 0il Company
2700 Humble Bulldlng
Houston, Texas

'P. O. BOX 7517

TUCSON ARI ZONA 85713

SUUTHWESTERN ASSAVERS & [}HEMISTS Inc

REGISTERED ASSAYERS

JOB#

W

710 E. EVANS BLVOD. -.
PHONE 602-294-5811

002782

RECEIVED

REPORTED

7-11-68

1-16-63

" SILVER .-
- 0Z,*.

" SAMPLE GoLD .. -

“ " LEAD

ZINC .

MOLYBDENUM
%

. NUMBER L 2
3 VH-—‘21: Far i Sl
010l ala TS gt
11020 . | wefieloufl c gg Lt
| 20-30 | Sin g

| i30-40
40-50 .
50-60
| 60-70
| 70-80
80-90 | .| Trace
| 90-100 . IS o7 468
H00=210 i T .04 ‘
ol 110120
11202130
“130-140 |
e
l: 150-160 : T:a.cigi
160=170 e ,'-'-'08.'”"
170-180 | -1 il o6
180-190 Jrst Tade at e
190-200 |-+
200-210 |- -
210-220 :
| 220-230
.| 230-240
240-250
2502260 | .
260-270 | - i

% AT
1 .04

‘|- Trace-. [

. Trace .
Trace . | -

"1 > Trace:

| Trace |
~ Trace
[ Trace i

" Trace "

pneniotion e o ae el

(\ . ’ SIS
CHARGE b _54° 90 :

[ ¥ Trace -

LPrace s

Lo Trace - |.. .

- Trace «

Trace - |':7: 5

Trace & |1 ',

? Drace:fnat

%

% Gold end Silver reparted in troy ok. per 2,000 Ib. ton.

INVOICE




 SOUTHWESTERN ASSAYERS . GUEHSTS, oo,

'f; REGISTERED ASSAYERS

FELIX K. DURAZO  © '~ oo P.O. BOX 7517 - : 710 E. EVANS BLVO.
WIL WRIGHT Ao .- TUCSON, ARIZONA 85713 PHONE 602-294-5811
ARIZONA REG. NO, 8878 i Vi &7 : : A .

Austral 0il Company e

2700 Humble Building : T e ~ JoB 002783 —
Houston, Texas i G ' RECEIVED _7=15=68

o, . i i Ml o b REPORTED . g=16-68

SAMPLE ‘GoLo- ;| siLVER |’ . LEAD. COPPER .. ZINC T " | MOLYBDENUM
NUMBER TOZ.Y .0Z.* . o % . " A ; %

H-22: A% GOTE JE R B
0-10 aboo et "L Mivace

1020 | i Uil Trace (. WL . TN A
B P o % | T W -
30-40 | :
40-50 -
50-60
© 60-70 .
| 70-80
- | 80-90
90-100

fdl. | 100-110 |
@ | 110120

. Trace;’ifﬁ'
e .: Trace | ..
‘ _'__"Tra,ce . s ’

. Trace

': : .’I‘rac.e ol :
?. Trace MY
W02
.08

. Trace .

120-130
130-140 |
140-150
150-160

-~ 160=170

170180
180190 | .

1 .190-200 | "+

.200-210 | !
210-220 | i
220-230 | i il
230-240 | 1| Prace |
240-250 | | mrace - |
250-260 f_-;}fﬁ_;j . Trace

$ 260270 | .- il ' Drace |
270-280 | T h | V06 |
280-290 |1 Loa |

 ,‘Trac¢_
l}.Traag'
i W06 b
n.£3'04:’€ﬁ
(.16

" Trace

. Trace h : < e ‘ o
L el A S R L SO R

Trace

-+ Trace

. CHARGE 3 SQ,OOAv:

i Gold end Silver reported in troy oz. per 2,000 lb. ton. L B _ l N VOl CE



)

TRy SOPRG

& 2 Bra oty gttt i THA $ose o . o .
« A . a N e 3 < - LS .

i

S

e

1\ui-lA

SUUTHWESTERN ASSAVERS & [}HEMISIS

FELIX K. DURAZO

WIL WRIGHT
. ARIZONA REG. NO, 8878

Austral 0il Company

2700 Humble Building

Houston, Texas

' REGISTERED ASSAYERS

P.O. BOX 7517
TUCSON ARIZONA 85713

¢ JoB#

A9

- 710 E. EVANS BLVO.
PHONE 602-264-5311

RECEIVED
REPORTED

7-12-68

7-16-68

SAMPLE
NUMBER

GoLo
3 .__OZ.' o,

" SILVER

; ' LEAD COPPER . ZINC
oz.* B g % . % .

MOLYBDENUM
%

H=23:
0-10

40-50
60-70

80-90

90-100

100-110
1110-120

150=160
160-170
170-180
180-190
.190-200

CHARGE

10-20 ..

20-30 ¢ [ I

30-40 © [

¢ 5080, .| . i
'";'_‘;_m_._@;—{

G R |

- 120-130 |
- 130-140 .| .
1140-150- .

200-207

_$ 42,00

o Gola';nd Silver reported in troy ox. par 2,000 Ib. ton.

INVOICE



soumweerRN SSNVERS « CHEMISTS, bne. W

i REGISTERED ASSAYERS

FELIX K. DURAZO . ' P.O. BOX 7517 . : 710 E. EV. 1s BLVOD.
WiL WRIGHT § : TUCSON ARIZONA 85713 g PHONE 602-.:94-5811
ARIZONA at»:'q._uo, 5878 . : X : i A i

:‘jrll.'<.'...

" Austral 0il Compa.mrl T e . N L TR T " doe 002791
2700 Humble- Bulldlng e ' . fecEvED - T=12-80
Houston, Texas : - bt ; - REPORTED T-17-68

SAMPLE = |7 GOLD "~ .| - siLver® | . LeAD " COPPER CTENE e MOLYBDENUM | ,
NUMBER ozZ,* - - oz.* . . | % % - Sl i % ‘

H-24: -
0-10 - -

10-20 ..
LB
30-40 |+
| 40-50 T
2] 50-60 - Tty
60-70 . |
70-80 . |
80-90
90-100 -
100-110"
110-120"
i | 120-130" |
o1 130-140 - [
| 140-150
150-160
160-170 | =7
170-180 . | ;¢ 70 0
180-190

| 190-200
'[ 200-210
210-220'.
220-230
230-240
240-250
250-260 | . ] e08 st [
260-270 - | 4§ L g BE L

S 54.00

CHARGE -

* Gold .cmli Sil'v‘cc reported in O;Qy‘ ox. per 2,000 Ib, 'on_.‘ : = l N VOI CE




| i)
1  SOUTHWESTERN ASSAVERS o GAEHITS, e

: REGISTERED ASSAY ERS

FELIX K. DURAzO = Sl SR ~ P.O. BOX 7517 v 710 E. EVANS BLVO.
WIL WRIGHT ) T . V. TUCSON, ARIZONA.85713 . PHONE 602-294-5811 .
ARIZONA REG. NO, Be78 RN . i

Austral 0il Company ~~ * . .0 _ Joea_. 002810
2700 Humble Bulldlng : Sy . ' RECEIVED T1-15-63
- Houston, Texas = .. . . . REPORTED 7-17-68

SAMPLE - GOLD: SILVER - .| - LEAD . COPPER - ZING . © .. |moLYBDENUM
NUMBER oz.* : oz.* % . % SR s N ' %

0-10 | i il TRace

10-20 | 7 snf) frace | g,
20-30 | w0 [ Tracel | A

i |l Trace:’ .

;,Tracej;'"'
i 1;Trace”:1
06

i Trace

: Trace
1o ..fﬁTracef{ffhﬂ
1100-110 °| . i '
<[ 110-120 ;|
1120-130 -
130-140

B
i
i
i
i
i
i
(|
s
+
i
B
i
i
) |
i

~'Trace - |

%57 Prace o

.7 Trace ;!
1. Trace -

" Trace *:

150-160 _ |
160-170 | -
'170-180 | -
180190 |
190-200 :
200-210""
210-220"
l'_'220_23o-; j:ALVTrace;{

230-240 L E L 06
240-250 | -] 06
- 250-260 1*f{ﬁ-f. ‘iTrace.f'
260-270.;| ;- 1|04
270-280 | ‘nflfjt ‘iTréceIJ
280-290 | - 17 i prace

- Trace:*

nﬁTracef?T
' ;,Tfaceull_;f
”  : Trace.
Sl 08 o

- Trace | [

“+|"" Trace -

. CHARGE . v 58~OO - o . ot
. . S “A‘.'. bEEe * Gold .cnd Si.|v§.r teported in troy ozx. per 2,000 lb.. ton. . l N VOI CE



{

B
lJ
'
g
b
|
:
L
1
1
1
LB
1
1
1
i
1
ii, :
i

- CHARGE

-+ FELIX K. DURAZO

WIL WRIGHT

ARIZONA REG, NO, 8878

- SOUTHWESTERN ASSAVER

S & GHEMISTS, |

REGISTERED ASSAYERS.

- P.O. BOX 7517
" TUCSON, ARIZONA 85713

ng.

/l

710 E. EVANS BLVD. .
PHONE 602-294-£811

002792.

‘ Austral Oil’Company' JoBsu ¥
: 2700 Humoule Building RECEIVED 7-12-68
Houston, Texas REPORTED _1-17-68
SAMPLE - . GoLo | SILVER LEAD COPPER ZINC ' MOLYBDENUM !
NUMBER oz.* | 0z.* % i % % %
2 =20 i
E=27: :
0-10 Trace .
10-20 Trace
20-30 ki Trace
30-40 . ; - Trace
40-50 ; V-Traqe
50-60 : TRace |
60-70 Trace g
70-80 + | Trace . -,
80—90 K . Trace’ K
| 90-100 - Tracé:
| 100-110 | Trace .-
110-120. ; . Trace ‘
| 120-130 - " Trace
| 130-140 .| Trace
140-150 |, * 1 Loa
+| 150160 ¢ |+ w1 og
2| 1601707 | AT | prace o B
| 170-180 " frace -
180-190 Trace
.| 190-200 " Trace -
200-210 | Trace
.| 210-220 Trace
220-230 Trace
230-240 Trace’
1 240-250 ‘ Drace
250-260 Trace
260-270 Trace
270-280 Trace " |
280-296 Trace !
290-300 Trace

¢ Gold -onAd Silver reported in troy ox. per 2,000 b, ton.

INVOICE



I I i TR

SOUTHWESTERN “ASSAYERS & GHERISTS, Ing.

REGISTERED ASSAYERS

FELIX K. DURAZO

WIL WRIGHT .
ARIZONA REG. NO, 5878

Austral 0il Company

P.O. BOX 7517
" TUCSON, ARIZONA 85713 _

710 E. EVANS BLVD.
PHONE 602-294-5811

OB 002792 Continued

A

CHARGE

@ 128.00

" f, ¥ Gold wid Stlver Tapeited Tn teay o par 3.000,16: tons

rago # 2 et
SAMPLE GOLD SILVER © LEAD COPPER . ZINC ; MOLYBDENUM
NUMBER 0z.* - - 0zZ.* % - ppa % *
H-258: iy ' : - ' '
300-310 - .04
310-320 Trace :
320-330 Trace. | /)/4’
330-340  Trace | ik
340-350 2o frace
350-360 © Trace
" 360-370 | trace | Y
370-380.. B e
380-390° foiste af S, | b
390-400 [ L1000 | | em Sl
400-410 | Nil' . |:2.10 - 36 - ) j
410-420 Kff’ " 1.3.02 247 2.5 104 - :
420-430 | Nil' @ | :.90 . 270 140
430-440 | i __1'.'3'c>¥ e 2387
440-450 | 7 el L08 n i | gt
850460 | Hn A L o e o 20 - '
460-470 a0t g0 i iga
470-480 [ 08 g .20
480-490 R S R 16 -
490-500 0 al ol | 16
| "
|

INVOICE




N T
-

- CHARGE

FELIX K. DURAZO

WIL WRIGHT
ARIZONA REG, NO, 8878

Austral 0il Company
2700 Humble Building
iouston, Texas

 SOUTHWESTER

_TUCSON, ARIZONA 85713

I ASSAVERS & CHEMISTS. Inc.

REGISTERED ASSAYERS

P, 0. BOX 7517

‘JoB#

: /\8}

RECEIVED
REPORTED

1-15-68

T1-17-68

710 E. EVANS BLVD.
PHONE 602-294-5311

SAMPLE
NUMBER

- GOLD

oz.*

. OZ.. o

SILVER - |

. LEAD

COPPER

‘ZINC
%

MOLYBDENUM
%

H-2Ts:
0-10
10-20
20-30
30-40
40-50
50-60
60-T0
70-80
8C-90
90-100

180-190
190-200

£100-210 .| -
110-120"+| e
120-130 |
130-140 - |
140-150 |
|- 150-160 |
| 160-170-
170-180"

omLL

$ 40.00

- Trace

AR
Sl 08
§ R
BRI Y
367 T
a0
< Jog: X

“Trace’

Trace | | *-'

7 R

L .06 ; .' i

R T
vy
B

.18

‘Trace -| ..
047

* Gold and Sil¥3F iapSried in troy oz. per 2,000 Ib. ton;

INVOICE



R DR 1= e gt e s o

i e

CHARGE

WIL WRIGHT

SOUTHWESTERN ASSAVERS o GAEWISTS, Ine.

REGISTERED ASSAYERS
- FELIX K. DURAZO

ARIZONA REG, NO, 8878

Austral Oil Company

P.O. BOX 7517
TUCSON, ARIZONA 85713

A\

710 E. EVANS BLVD. -
PHONE 602-294-5811

oBu___002812

¢ Gold ‘«md‘Silvor teported in troy ot. per 2,000 Ib, ton.

2700 Humble Building RECEIVED 7—15-56
Houston, Texas REPORTED 1=17-68
SAMPLE GOLD " SILVER ; ZINC P MOLYBDENUM
NUMBER oz.* - 0Z.* % - ) %
H-—-é8: ‘

0-10 : Trace

110-20 £ - Trace

20-30 :; Trace

30-40 2% s 06y

40-50 YR Oy |

50-60 a2

60-70 18

70-80 W

80-90 .10 5s

90-100 v 06 _

100-110 o088 20 1

110-120 . <04

120130 T 0

426,00 -

INVOICE




o [ 4 ‘. e . A uow

SUUTHWESTERN ASSAYERS & GHEMSIS

FELIX K. DURAZO

WiL WRIGHT
ARIZONA REG. NO, 8878

Austral 0il Company

. TUCSON, ARIZONA 85713

REGISTERED ASSAYERS

P. 0. BOX 7517

710 E. EVANS BLVD.
PHONE 602-294-5811

2700 Humble Duilding - :zz;veo 1-19-63
Houston, Texas . REPORTED 1-23-68
SAMPLE GOLD SILVER . LEAD - COPPER ZINC MOLYBODENUM
NUMBER oz.* . 0zt = % % % %

H-28: ' .

1130-140 .08

140-150 T

150-160 7 J28°

160-170: ' 22 ;

- 170-180 A Trace

180-190 . | o DT ey B

1908200: | 0 © 3L gt R

'200-210".| e 08

210-220 i s

220-230 ; ,,ﬂ;}4-}.”~

s § 20,00

* Gold and S11¥6+ taported in troy oz. per 2,000 lb. ton.

INVOICE




 SOUTHWESTERN ASSAVERS & CHEMISTS, Inc. -

REGISTERED ASSAYERS

FELIX K. DURAZO ' , ' P.O. BOX 7517 -y ©© 710 E. EVANs BLVO.
WIL WRIGHT ,. -TUCSON, ARIZONA 85713 PHONE 602-294-5311

ARIZONA REG. NO, 8878

-(A- . .

Austral 0il Company it L+ b L s N Jomu____ 002320 '
2700 Hwnble Buildin@ ! RECEIVED 7—17:é_d
Houston" Texas . g REPORTED 7—20"‘68

SAMPLE GOLD SILVER ©° LEAD COPPER ZINC MOLYBDENUM
NUMBER ozZ,* .. oz.* . - . % % fo% %

H-29: i AT
0-10 7 TR S " Trace . [
1020 |- | Trace .|
20-30 > - Tra.cé:' a
30-40 .| Trace.
40-50 . =7 it 1,06 7
50-60 _'ﬂ5 V-:;nofj 3 4 : i, [ d
ey . ::::_ 5 y g e
80-90 | il .04
T [ge=00 | . vl a8 _ _
T O R o e S s Y R G R R O
110120 - | i % 5 5 Lk 10 50 i et :
120-130 RN T SERP i _
130-140. |° 104 | ~| ] o I !
140-150"": [ 10w d ok meli = (G125, N e :
. 150-160"" TG i B
160-170 g e e
1703180 - N PR
180-190" |- ;o il 10 4
190-200 | | o8
200100 | b o e . . . -
l o 7o [ GRS SRR e B B AL * o,
220-227 | ” 120 (it Water) |0 . | 2= i
'Q 227-235 06 [ A et e g |

™
t

- -

S~

1
T
1

CHARGE

* Gold ;Ind SilveF FeBottad in troy oz. per 2,000 Ib. ton. (s ! N VOl CE



® Gold.;nd Silver reportad in troy ox. per 2,000 Ib. ton.

|  SOUTHWESTERN ASSAVERS & CHEMISTS, Ine. A7
' ) ) E ‘:, REGISTERED ASSAYERS
iJ e
Rzmtin e b, wars . ‘
 Austral 0il Company OB 002821 ;
2700 Humble Tuilding oL s a-17-68
l Houston, Texas REPORTED 7-2'0-'68
‘ SAMPLE GOLD SILVER : LEAD COPPER ZINC MOLYBDENUMﬁE
NUMBER oz.* oz.* % " % % I
l | H-30: el Y T
| o-10 Ll o8
. 10-20 - LR R
] 20-30 - e Do
l "| 30-40 M S T
| 40-50 s .22 ,-
' | 50-60 SRR ey
A Beste s | e el
o [EEE T L6
' B R e e
Cl9o-100 | THl 26 | e
!J 100-110 " .28 --"'@Z%.s/l
[ 1t0-120 | |0 08
l 120-130 | . .08
| 130-140 - _ .--‘ 28
J | 1 e b s06
: yoniiee _08
m . | 160-170° 067
5 . 170-180 el 04
| 180-190 1osv08
' 190-200 1. .06 ¥
- 1200210 | 40
. . | 210-220. | | Trace ;
220-230 Vol .06
I 230-240 | - | w04
- 240-250 | F o8
' 250-260 o ek
' 260-270 . Traoce
p 280-280 " .04 i
!
| |
' CHARGE ___9 56,00°

INVOICE



i

]
H
i

- : /))
JTHMIESTERN ASSAVERS o CHEHISTS, ins P
SOUTH NV ROCATERY & Gidtididly, 73,
h ‘. REGISTERED ASSAYERS
FELIX K. DURAZO P.O. BOX 7517 710 E. EVANS SLVD.
WIL WRIGHT TUCSON, ARIZONA 85713 PHONE €02-204-5511
ARIZONA REG. NO, 5878 .
Austral 0il Company e 002512 e
2700 lumble Building _ RECEIVED 2 .".4;.‘.;”,5. - T
Houston,Dexas cc: Lundby REBBRTED 5=14-50
: |
SAMPLE GoLD SILVER LEAD COPPER ZINC | MOLYBOENUM |
NUMBER oz,* oz.* % - % ! , 3
DD—1: i i H
80-90 |  Nil Trace - | !
i L
. ¢
i
\
'..
i
y




I SOUTHNESTERN ASSAVERS o GELISTS, Ins
l _ REGISTERED ASSAYERS
: FELIX K. DURAZO . . P.O. BOX 7517 710 E. EVANS BLVD.
% WIL WRIGHT TUCSON, ARIZONA 85713 PRONE 602-254-5811
ARIZONA REG. NO, _5070 .
' * Austral 0il Company Tnc. A s 002535 B
2700 Humble Building e 5-20-55
l Houston, Texas ccx B. Lundby REPDETED £-21-64
| koo T ot SILUER. S e i 5 ’ W
_ . '
I ‘ DD-—1:. ! 1
~ 40-50 | Wil - | .44 | | |
I 1 90-100 | ‘mil- il g .
- | 100-110 |- Wil | Trace | .. z Faar
I 110-119 | Nil [ '~ Trace i
| 119-122 | wil | Trace
l 1 122195 . |- #5177 1. wrace
b 126-1_32 : Nil. .| Trace i
' l 132-136 .| Nil . +| .08 - \ | . Loy
- W 136144 | Wil | .06 /7[ | |
144-147 | Wil | | Trace ( '0,0 . ' _ ;' _
d 147-150 R : 010 7 , ‘
| 150-157 Nil | Trace_A : i f
' l 157-160 i1 .22}0 20 i :
.| 160-170 /| - Nil 18 ( | 1
l | 170180 Nl 7| Trace |
1
%3 | | |
| i
1 |
. | |
I
|
’

-l

CHARGE s 56’25

: ' . .
* Gold and Silver reported in troy oz. per 2,000 Ib, ton. I N \/Ol (S




2

-l
>
«
7
ey
{ eyt

SOUTHYESTERN ASSAVERS & BEISTS,

REGISTEREDO ASSAYERS

FELIX K. DURAZO . . P.O. BOX 7517 i : 710 E. EVANS ELVD.

WIL WRIGHT TUCSON, ARIZONA 85713 PHONE €02-294-5211
ARIZONA REG, NO, 6878 ' ! . ’
Austral 0il Company Inc. _— L - JoB « 002541
© 2700 Humble Building : RECEIVED —__ 5=21--53
douston, Texas 77002 ' REPORTED — . 5=24~04_
SAMPLE GoLo SlLVEF( - LEAD COPPER ZINC MOLYGOENUM !
NUMBER oz.* Lor I e, % % % ;
¥ | | £
! | |
DD-1: _ | | |
. . ; . !
160-190 Nil - Trace
190-200 Nil Prace ;
. |
200-210 Nil Trace. ¢
210-220 | Nil | Trace . ,’
RTEN _ |
220-230 | Nil (o) 14 A7(0,-/”> |
230-240 | Nil <12 ' - e
‘ - : i
240-252 | .003 | .10, S ! ;

CHARGE 9 26' 25

- VO CF
* Gold and Silver reported in troy oz. por 2,000 Ib. ton. “\' VOI Ch



FELIX K. DURAZO

WiL WRIGHT
ARIZONA REG. NO, 8878

- SOUTHWESTERN ASSAYERS & &

REGISTERED ASSAYERS

P.O. BOX 7517
TUCSON, ARIZONA 85713

1S

7

S,

710 €. EVANRS 3LVC.,
PHONE €02-294-5311

CHARGE

e
D

L

». 150

* Gold and Silver reportod in troy oz. per 2,000 Ib. ton.

Austral 0il Company sosn___ 002559 _ .
2700 Humble Building RECEIVED 5=27=68
Houston, Texas ' REPORTED _____5=2C=53_ PLE
i SAMPLE GoLD SILVER zING | MOLYBOENUM |
NUMBER oz.* oz.* % ] 7 !
DD 2’# 2’ ] ; |
20-30 Nil Trace f
30-40 Nil .06

]
1
|
1
i
|
!
|
|
i

INVOICE



SOUTHGESTERY ASSAYERS & HERISTY, [,

REGISTERED ASSAYERS

FELIX K. DURAZO P.0. BOX 7517 710 E. EVANS BLVD.

1
t WiL WRIGHT TUCSON, ARIZONA 85713 PHONE €02-294-5811
ARIZONA REG. NO. 5878
' Augiral Cil Coupany Inc. JoB ¢ 032573‘ FT .
2700 Jawable Building RECEIVED __{:_‘2‘_;3:;1______
Housten, Texas 77002 cc: Lw;dby REPORTED '
1 s | o | me [ | @ | me | e | e
l BB | poi: 2
50-1C0 il Trace || 480 400 | wi1 s o
l 140-150 Nil Trace 490-500 | - .04 .019 :
150-150 Nil Trace | 500 510 e -
190~200 Nil Trace | 510-520 . .28 .009
l 220-230 Mil Trace | g0 539 i1 .52 Lo
‘ 230--240 Nil Trace 530-540 o :
. 240-250 Nil Trace 540 55 s4 e
Rooo | ™| Traee | s90-560 .04 e
l 270-280 Trace 560-~570 | . Trace <.01
280-290 Trace 570-580 ihase 7 . o
.: '§§gf3§5 Trace 580-590 Trace <. 01
= 32320-330 | ! . Trace K R ' | i
l 330-340 Trace
‘ 340-350 Trace
l | 350-350 'Trace
| 360-370 Trace
370-330 | Trace :
' 330-390 ' Trace
350-400 .06 Coﬂbe r o
I 400-410 .28 . 008
N 410-420 |- _ o S 4 .007
" 420-430 | .05 .008
430-440 «06 _ - 020
440450 | .34 | .019
3 450-450.5 .010 3.67 - : .020
460.59- | ,
46145 Nil 96 . <185
461.5-470  Nil 1e12 +030

CHARGE __ _9'__3_9:09

- e we

* Gold and Silver reported in troy 0z. per 2 ¢ Gold ond Silver reported in troy oz. per 2,(



pe Y- )
| SOUTHWESTERN ASSAVERS « GHENSES, foo. AV

REGISTERED ASSAYERS

FELIX K. DURAZO . P. O, BOX 7517 v oe : 710 E. EVANS BLVO.

WIL WRIGHT ., TUCSON, ARIZONA 85713 PHONE 602-2564-2&11
ARIZONA REG. NO, BB7S 2

I Austral 0il Company Inc. : e sosu_ 002573 .
2700 iiumble Building ' RECEIVED é 9 e
l ilouston, Texas 77002 "~ cc:  Lundby REPORTED 6-4-68
Sowesn | ORP | e | ge | copem [oame R
J 90-100 [ Nil Trace | ' ;
l 140-150 | Wil | Trace | : | - ’
150-160 | Nil Trace , . ! : .
' 190-200 Nil - | Trace ! :
220-230 | Nil | Trace | |
I 230-240 | Nil | - Trace ! ’
240-250 . Trace : i
250-260 | - Nil Trace ° 1'
i | e
SR _ ! .
L ;
' |
f |
] :
! !
1
| |
i | :
| b
1 4 By
., i
i
o ;
I | ’
B oonee 83000
*-Gold and SHUGE Fopbriadiintmy was s 200008 Yon. i OICE



(‘-

SOUTHIVESTERN ASSAVERS & GHERISTS, ins. 4l9\

REGISTERED ASSAYERS

FELIX K. DURAZO P.O. BOX 7517

WIL WRIGHT i TUCSON, ARIZONA 85713
ARIZONA REG, NO, 5878

710 E. EVANS 2.VC.
PHAONE E02-294-5211

i
i

The Austral 0il Company Inc. : . JoB# 002593/
2700 fumble Building , RECEIVED belis G
lHouston, Texas = 77002 : REPORTED 0=71-6S
SAMPLE GOLD SILVER LEAD COPPER ZINC i voLyesanum |
NUMBER oz.* oz.* % % % kA
DL# 2: ; et Al ! i ;
260-270 Trace ' ‘ |
|
270-280 Trace | :
280—290 : : : Tra,ce e v ) i | .

——~



SOUTRWESTER ASSAYERS & GUHCHSIHS, ins. 4[1»1/

REGISTERED ASSAYERS

FELIX K. DURAZO P.O. BOX 7517 710 €. EVANS BLVEG.

WIL WRIGHT ' TUCSON, ARIZONA 85713 PHONE 802-254-5211
ARIZONA REG, NO, Ba7s8 .

Austral 0il Company Inc. Josu____002614

I2I700t:{umo;‘e building REEEIVED 520:53
ouston, Texas REPORTED _____ 0=13-5C _
i SAMPLE GOLD SILVER LEAD COPPER ZINC , ' MoLYBOENUM |
| i 3

NUMBER oz.* - S % % %

. |
DDH¥# 2: : : =
‘ |

310-320- | Trace - ! I
'k:320-330 | Trace |
330-340 , a ; Tracg ' :
340-350 W FET e Deasa _ , fa JW ; '
350-360 |- Hgf Trace ' ot By Jpaes i
ooelanl IR e 8 B el [BIDE g
370-380 - | ~Trace — PR ! o ,
380-390 | - | Trace Pl ’!é i |
390-400 S - G R S b SRS LSS S
400-410 | | .28 3&,01'45 | .o08 ' @/,4/ 2 :
410-420 g 12 | .007 17/70
420-430 | g p- |° .08 | 008 L | 0 | |
430-440 - .06 | .020 | |
440-450 | | L34 cwo19 )| | !
450-450. 5 .9120? 3.67 ) | -020 4 0m ! |
4223.5? n’f .96 .185 . ’0;-/‘7 ! |
461.5-470  Nil | 1.12 .030 | 3
|
|

crarce ¥ 56.00

* Gold ;:nd Silvdr foported in troy ox. per 2,000 Ib. ton. ! N VO! CE




AT VTRV, . '
4 ¢ h' = iy E ¢ g
i SOUTHWESTERN ASSAVERS & GUEMISTS, ins.
: REGISTEREO ASSAYERS
FELIX K. DURAZO P.O. BOX.7517 710 E. EVANS SLV L.
! WIL WRIGHT -~ TUCSON, ARIZONA 85713 PHONE €02-294-5811
ARIZONA RCG, NO, 88785 .
' I Austral 0il Company Inc. ey 0325ﬁ') it
2700 [lumble Lull(‘lnt; T A 3‘-'14;1:':_5*"—_
ilouston, Toxas cce Lundby RERGRTES s o e teaes T
l SAMPLE GOLD . SILVER LEAD COPPER ZINC 'NOLYL‘DENUH\ :
NUMBER 0z.* oz.* % % % | E i
: ’ i o |
| i
MNiTe . ; |
I DDil: 2 . 4 o &;i\_ ! :
480-430 nil .62 5/ .025 P /!)/.9 : : :
: | !
' 490-500 .04 (7 O,L .019 g : i
. | 500-510 .06 .011 | |
‘ l 510-520- . «28 _,> .009 i '
520-530 | - Wil 1.52°" | .021 - ;
§ y ...—.r-- . H !
| 530-540 s32 4P =012 . 0 I ?
| 540-550 808 ok SO0 - , |
. 3 g |
l ' o=l
H |
. I e :
W ¥ ;
i ;
1 | i
. | |
1 it
i |
] |
. : 1
. ' 5
' I | ?
_ | i
I .
l ! ;
| | |
'- | 'y i |
I 3 é
!
:’ |
‘ . K
? |
l |
l i
l ~ 32.00 .
; CHARGE : ]
| * Gold Qdd Silver reported in troy ox. por 2,000 Ib. ton. : N \/O: C i

d

b




- =’ - - - ﬁ - | - - - e

- SOUTHESTERY ASSAVERS &

FELIX K, DURAZb

WIL WRIGHT

ARIZONA REG, NO, B878

- TUCSON, ARIZONA 85713

REGISTERED.ASSAYERS

P.O. BOX 7517

HENISTS,

Ine.

710 E. EVANE BLVD.

PHONE €02-254-5511

CHARGE .

16.00

* Gold ;md Silver reported in troy oz. per 2,000 Ib. ton.

' OB ¥ 002670
. AL g RECEIVED 0=1 ('::.6_?
3 Austral 011: Compa.ny o 6=21-6¢ e
SAMPLE GOLD . SILVER .LEAD. ’ COPPER . ZINC . : MOLYBDENUM |
! NUMBER oz.* ' oz.* % % % ) 7 !
R : - — : — i
DDI-2: !
: . |
550-560 04 <.01
5 . 5 |
560-570 ‘Trace .~ <.01
570-580 . Trace ST
580‘590 o L Trace | A
|
I
/;;}\E‘G“AC\\\*:
/" / W‘N "
4 YW
o |
"'U A\
VN ;'
. é
i
|

g 2




M
|
'
!
;
|
B
L
1
n
I
[
i
'
|
L

SUUThWESTERN ASSA‘{ERS & Gu’ﬂ\%lSTS

REGISTERED ASSAYERS

FELIX K. DURAZO

WIL WRIGHT

ARIZONA REG, NO, B878

P, O. BOX 7517

. TUCSON, ARIZONA 85713

Ins.

710 E. EVANS BLVD.

PHONE €02-294-5211

002673

Austral 0il Compa.mr - JoBw
2700s Humble Building 20 RECEIVED 6_'_'1..9:.5?%_
Houston, Texas cc: Lundby REPORTED 6-25-68
SAMPLE GOLD SILVER' - LEAD COPPER ZINC MOLYEOENUN. |
| NUMBER oz." oz.* % % % h
DDH:2:
610-620 - | ‘Trace <100ppm
620-630 | <04 - <100
670-680 T $04" ot <100
;
i
i
|
i
|
!
|
| !
. ; :
I i
l i
cHARGE __9 12‘99 _ .
L 'Gbld ;lnd Silver reported in troy ox. per 2,000 Ib, ton. | l\-! VO! CE

AV



| Josu__ 002694
2700 Humble Building RECEIVED - 6-26:99
liousston, Texas “cc: Lundby | REPORTED 6-27-68
‘ Sfmgéi 3 %ozl..?' sg_z\{gn' _ LEAD c%s;;::R ‘ ZI%NC_ . MOLYB.’?ENUMi
i DDH~2: | A |
590-600 - ' 40 |
600-610 32 i
1 630-640 48
| 640-650 40 .
" 1 650-660 44
-+ | 660-670 40
| 720-730 36
1'350-760 44 |
| 760-770 24 - i
770780 . | 32 ! |
[780-790 | Ni1 24 |
790-800 | ‘Nil - 36
" 800-810 | . 20 .
|
|
. ! t
|
. |
CHARGE f" 52‘00

SUUTHWESTERN ASSAY[RS & ‘GHERISTS,

FELIX K, DURAZO

WIL WRIGHT -
ARIZONA REG, NO, 8878

Austral 0il Company

REGISTERED ASSAYERS -

P.O. BOX 7517

TUCSON ARIZONA 85713 :

lnc.-

710 E. EVANS BLVD,
PHONE €02-294-5211

* Gold and Silver tepoited in troy oz. per 2,000 Ib, ton.

!NVOIC’:

.

N RO



o , : : 0
~ . SOUTHWESTERN AXSAYERS o CHEMISTS, Ine. /b

REGISTERED ASSAYERS

-..
.
L

FELIX K. DURAZO e P.O. BOX 7517 i 710 E. EVANS BLVD.

WIiL WRIGHT ; "7 TUCSON, ARIZONA 85713 PHONE €02-294-z811
ARIZONA REG, NO, 8878 e

Austral 0il _Company‘ iR 0 5 r ) JoB# 002748
2700 Iumble Building ' :

. Houston, Texas =

RECEIVED 7—?-_—_6_8
REPORTED 7-8-63

SAMPLE © JGOLD - |: SILVER " LEAD COPPER ZINC T | - -| MOLYBODENUM
NUMBER - - | - - OZ,* OZSY % ppm % 2 ; %

LG s £ TSN P e ) ¥R
810=820 - . Trace . 3G s =
820-830 | el og [t 1 4 | e i
830840 -+ friis i’ aoq, Vo[ o | ga |
8408457 | - oot g [ ] g
845-850 [ mi1¥ i tieg e x0T 152
850-860 gt .08 =, . 52
860870~ | i ] '

“races |1 40
870-876 “

| llll' ll‘E},llll llii"illii" -"- i»‘!i' -;?--?;.-!!!; .'.-. :--—.;..i.!;. .—.?ff!.-|.4_-!' “:...— .,'l-.<?_|..|




‘ ;
. b -

.

i
“

- llqgﬁallll
’ 3 "' »
e

- CHARGE

 SOUTHUVESTER

FELIX K, DURAZO

WIL WRIGHT

ARIZONA REG. NO, Ba7s

Austral 0il Company Inc.

P.O. BOX 7517

'TUCS'ON, ARIZONA 85713

n

N ASSAVERS & CUER

REGISTERED ASSAYERS

§

1913,

'Eu.c.

002624

2L

710 E. EVANS Bl.VD,
PHONE 602-294-£211

% 28.00

* Gold ;and Silver reported in troy oz. per 2,000 Ib. ton.

2700 Humole Building :;?:’;IVED 6=11=65
Houston, Texas : REPORTED 6=13-63

NUMBER Oz . | - Sopan | WS o a e -

DDH# 3: _ §

| 40-50 Trace ,‘" ' §

100-110 .| Trace ;
110-120 . | race - &

120-130 "] " Trace |

130-140 7006 :

140-150" | 410" i |
150-160 .| ¢ . 8. g j

160-170 | - - 234 q

170-180 - .28 it

180-190 |- A2 |

190-200 | Ni1..|. 2,32 |

200-210 [ N1’ |60 - |

- l

|

T

Y ST . l

.

!

i

|

1

!

* 55 ;

INVOICE



- SOUTHWESTERN ASSAYERS & CHERSTS, lne.

- FELIX K. DURAZO ’ . P.O, BOX 7517 - ' 710 E. EVANS BLVO.

" WIL WRIGHT" ; _ .- TUCSON, ARIZONA 85713 PHONE 602-294-5211
ARIZONA REG, NO, 88785 i AR y :

Austral 0il Company Inc. . - - r TG 002646
2700 ifumble Luilding ' 6-14-5G

i E = RECEIVED =
Iousvon, Texas REFORTED 0=-19-68

SAMPLE . GOLD . SILVER ' - LEAD COPPER ZINC . MOLYBDENUM
NUMBER oz.* . .| oz.* % L% % - . %

DDH: 3 A
210-220 "[7'mil C . | ,70.
220-230 | ' Nil < .| 1.52

S e —

230_..4240.-. Ly ; T

cHARGE __ 3 10400 ,
il * Gold .cmd Silver reported int troy oz. per 2,000 Ib. ton. . l N VO] CE




-l - e-----—e= -

-~

FELIX K. DURAZO

WiL WRIGHT

' ARIZONA REG. NO, B87S

SOUTHWESTERN ASSAVERS & G iEWISTS, Inc.

REGISTERED ASSAYERS

" Austral 0il Company ."~
2700 Humble Bu:.ldlng
Houston, Texas -

. P.,O. BOX 7517 i 710 E.VEVANS BLvD.
.7 TUCSON, ARIZONA 85713 PHONE 602-294-5311

'JQBK 002671 -

RECEIVED — ____6.10.63
REPORTED — (.21 68

[ SAMPLE
| NUMBER *

S GOLD - " SILVER -

DDH-3:

280-290

CHARGE

240-250 -
250260 -
260-270 Ly
270-280 -J&n

oz, oz.*

;‘-;:." .. : 016

$12.00

‘I‘ra.ce_"
i b Tradgi'ﬂ '
" Trace
,:j':I‘r_acgf _

R Gold ;nd Silver reported in t;gy oz, per 2,000 |b.-. ton, ) l N VO; CE

'/TQD

" _LEAD * COPPER LUZING T e e MOLYSOENUM |
% e % % -
= ' — _ -
| 2
f{\;a lz—l’ ; ,

-: i

| !

i i




-

WiIL WRIGHT

 SOUTHAESTERN ASSAVERS e GREKISTS, Ine

FELIX K, DURAZO .

. ARIZONA REG. NO. LLY A

" TUCSON, ARIZONA 85713

Austral 0il Company’ Inc.-
2700 Humble Building.

REGISTERED ASSAYERS

P. O.

BOX 7517

710 E. EVANS SLVC.
PHONE €02-294-2311

' sosw_.__002674

RECEIVED — (1986

* Gold ;znd Silver reported in troy oz. per 2,000 Ib. ton.

Houston, Texas - cc: Lundby REPORTED o 51568
SAMPLE - GOLD SILVER LEAD COPPER ZINC MOLYEDENUM.2
NUMBER oz.* (o Sulli % % % % i

DD: 3: @ ~

290-300" " .06 iy

1300-310 Trace %—ﬁ_

310-320 | ok Trace ~|. -

320-330 | ‘Nil : 56 |-

330 <30 | © - ! '

340-350 .

|
. |350=360
. |360-370
i f
i
|
i
i
& 16.00 '
+ CHARGE

INVOICE

A"




. N
. »

= - mmE--A---eo=--

WiL WRIGHT

Houston,

SUUTHWESTERN ASSAVERS & CHERIS 13,

FELIX K. DURAZO

ARIZONA REG.. NO, 8878

Austral 0il Company
2700 Humble Bulldlng

Texas

P. O.

REGISTERED ASSAYERS

BOX 7517
..TUCSON, ARIZONA 85713

JOoB#

lc‘

710 E. EVANS BLVD.
PHONE 602-294-5811

002695

RECEIVED

.~ REPORTED

6-26-83

6-27-68

SAMPLE
NUMBER

GOLD ..
oz,"* . - -

" SILVER
L OZN L

LEAD

COPPER

ZINC

MOLYBDENUM
%

DDH:i:
390-400

CHARGE

420-43o;§>"

$ 8,00 -

FI -

<7 fi 7 Trace -

~ pom

48

24

%

* Gold land Sitvér roported in troy oz. per 2,000 Ib, ton.

INVOICE

'. /\'{W




832,00

' CHARGE

. Gold'c'md Silver reported in troy oz. por 2,000 Ib. ton.

s SOUTHWESTERN ASSAVERS & CHEWHSTS, Ine. “
. ) REGISTERED ASSAYERS
FELIX K. DURAZO i P.0. BOX 7517 © 710 E. EVANS BLVG.
i WIL WRIGHT® TUCSON, ARIZONA 85713 PHONE 602-254-581 1
. ARIZONA REG. NO, 8878 A
' - Austral 0il- Compa.rw sosr___002724
. . 2700 Humble Building RECEIVED 7-1=62
l . Houston, Texas REFORTED 7-5-63
SAMPLE . GOLD SILVER . LEAD . COPPER . ZINC MOLYBOENUM
NUMBER . 0Z i oz.* . % ppm % -
' l DD# 3: - L IR R
- | 440-450 3 e 10 s 80,
. 450-460 i v Trac_e';, ; 40
BER R R o T DR ;
l . |500-510", | 3 T.r i e o6 Tl gar L
. [510-520 - o[l w08 3 |
‘ l 520-530 frt. i L Lo4liif 2%
e 1530-540 - e 40 ’37 20
' 540-550: el e8NS 24
3 l 3 o
e
\ o |

INVOICE




B SOMTIESTERN ASSAVERS e ChgSTS, e "

FELIX K. DURAZO . ° Fa P.O. BOX 7517 : 710 E. EVANS BLVO.

; WIL WRIGHT i TUCSON, ARIZONA 85713 PHONE €02-294-521 1
N _ ARIZONA REG. NO, 8878 ae b . : '
) ' Austral 0il Company OB« 002780
b 2700 Humule Building rReceiveo __[=11-63
l g Tucson' 'Arizol'}a ‘ REPORTED 7_1 6—08
. SAMPLE - GOLD .| . SILVER .| - LEAD COPPER ZINC AR - | MOLYBDENUM
. [ NUMBER Coz.t - oz.* : % % - % ' %
" DH-4 ., :
" g 40-50 - 5 Lt ~Trace = .
. 90-98 . |$ 7z sl Trace s |
. ; - =
l ' S )
q |
1 : i
' t
‘l .
o ram

o | _ .'. Cgld and §l.|vor reported in troy o2, per. 2,000 Ib; ton. § . l !-\-l VO! CE




f’%:,;}r:h-,

)

SUUT...BTERN ASSAVERS & cHErmoQ,lncﬁl o 2

! ; REGISTERED ASSAYERS

FELIX K. DURAZO = pTeician es _" & P, O BOX 7517 e TP 710 E. EVANS BLVO.
WIL WRIGHT THLES TUCSON ARI ZONA 8571 3 i " PHONE 602-294-5811
o 'ARIZONA REG. NO, 8875 - 0 B _ _ “E . . )

. Austral 0il Company "".-._;*j_f,‘}J f;' i ff Flioas 002791
i 2700 dumble Bu.lldinu de :- Cw A. “' : ‘ - _'-—:" G _'.:‘_-RElCEIVED g 7-1 2—'03
'Houston, Texas - e A Tk " . "REPORTED —__ 7-1_6—5u

_ SAMPLE GOLD "SILVER " LEAD . COPPER ZINC : MOLYBOENUM
NUMBER oz.”. oz.* . % % % s 7

. i . S N7 ) " - ; % K : . = .-
t ¢ @ o wf 3. ’ ) 5 s 4
. D=5 £d. EH ? .
. ; 2 T b - 4
.. - g . ~ 27 « + 2

t0-20 - |5 &7V Jog % . i e
40-50 - - j:... LA 3 M
L SRl FEE T
. 60-70 |- Wil |7 .90 -
S o80T s g e g3t
o800 [T AN et L
|go-t00 | w1428 : Ll A
T S g L i AR R e o R
_' 110=120 |. .22 ! : |t _ SO (5 1 L
-0 | 20 ol ih? RN L

cHARGE __ S 36,00

= e o am e momomo-o-

* Gold and Silvvu v;porOod in lroy'oz.‘ per 2,000 Ib. ton. L l N VOI CE



OUU I HIWEDIEII ASSAYEKY & LRkl e, i S/I 1[j
FELIX K. DURAZO : '. | . P.O, BOX 7517

710 E. EVANS BLVOD.
WIL WRIGHT et TUCSON, ARIZONA 85713 PHONE 602-294-581 1
ARIZONA REG. NO. 5873 ’ ) . . n ;
Austral 0il Company - - : : 002807
2700 Humole Building Tiv: % g - T=15=568
Houston, Texas . - RECEIVED — a1 7=68——— ‘
T 2 : REPORTED
" SAMPLE GOLD SILVER LEAD COPPER ZINC MOLYBDENUM
NUMBER oz.* oz.* % % % %
DDH—S
160-170 - «10
170-180 L e14
180-190 ' - e 32
190-200 o442
200-205 . +08.
205-216 . «10

) | | .

$ 12.00 ' : i i it

1
i
i
i
i
i
i
r
3
1
i
g
I
il
i
i

CHARGE

.' Gold .ond_ Silver reported in troy oz. per 2,000 Ib. ton. IN VOI CE




—~
/

FELIX K. DURAZO

REG!STERED ASSAYERS

SUUTHWESTERN ASSAVERS & CHENISTS, Inc. oy

P.O. BOX 7517

./\’\

710 E. EVANS BLVD. .

WIL WRIGHT TUCSON, ARIZONA 85713 PHONE 602-294-581 1
ARIZONA REG, NO, 88783 : - 3
Austral 0il Company 002308
2700 Humble Building “:j:" o [=15=63"
Houston, Texas = (-T[=6C
REPORTED
‘SAMPLE GOLD SILVER LEAD COPPER ZINC MO(.L IDENUM
NUMBER oz.* oz.* % % % Y
DDH-6: Ju X =
. 170-180 .06 :
180-190 . e06
190-200 .08
I
3 6.00
CHARGE

* Gold and Silver roeported in troy oz. per 2,000 Ib. ton.

INVOICE




suumi%nm I ASSAVERS cﬁfms,;? he, @ 1

5 REGISTEREO ASSAYERS

FELIX K. DURAZO : .
WIL WRIGHT ARG R

CRLo.BoRysiz e © . 710 E. EVANs BLvo.
- TZARIZONA REG. NO. 8878 T :

;TUCSON ARIZONA 85713 PHONE 502-2_94_58,,

. __‘-'.A"Austra.l 011 Com;a.ny ’:."'-;-Jc;eé 002513
*:.2 2700 Humble Buildin,_, ' 'RECEIVED _ 7-16-55

l:.' Houston, Texas =~ = = © o SULNLUELTCsn SRSl aeporTED 1=17=23

. SAMPLE GOLD SILVER ' |° LEAD .. | . COPPER " ZING : " MOLYBODENUM
NUMBER oz.* . oz.* R T N T o % i %

R T EE A DR
< 200-210| - | race
- 210-220{" < 3

< 220-230| £
|+ 230-240f
| 20-250 | ’
| 2s0-250 ‘

" . o L e . <t
s ¢ ) ol S o

CHARGE 2N 12._QQ & .'.": e j‘ ;""'.:,: . .';:- :.;: F g e
. Gold and Sllvor rcpornd in troy oz. per 2 000 |b ton. : | IN VOI CE

- : -1 e - :
' -: .- .'- -
S s ol o« A3 is . 5 L, e
0 T e $5T At TS TR v e T o 7
- C o . L . NS ¥
% 54 ¥ I v v .
. K N . % A B ois
: R

|



—~

-

WIL WRIGHT

FELIX K. DURAZO

-

ARIZONA REG. NO, 8878/

.REGISTERED ASSAYERS

P.O. BOX 7517
- TUCSON, ARIZONA 85713

. SUTHMESTERN ASSAYERS & CHENITS, Ine

710 E. EVANS BLvD.
PHONE €02-294-£311

. J
Austral 0il Conpany Inc.: Jos# 002423
2760 Humcle ¥uilding A RECEIVED — 420,85
Houatun, Texss 77002 ©o: W. Lumdby REPORTED ______£-27-53
SAMPLE . GOLD . - SILVER LEAD COPPER ZINC lMOLYBDENUM
NUMBER oz." oz.* % % % %, !
‘Bi=1 S Wil .| -3.04
SA=2 016 | 1463 z
S4h-3 oY, T eatees T *
SA=4 4010 47120439 0
SA-5 Traca . .64 o
SA-6 .Trace - 54 |
EPRE y :,b ‘ i
f
]
i
i
o i
I
-
‘ .'
“ ’ |
i
|
]
I |
|
B $ 22.50 (please hold payment until ‘statement is received)

* Gold and SIIVE} FSpFISH i troy ozs per 2,000 Ib. ron.

INVOICE




[
'
[
¢
[
1
4
1]
1
1
»
g
-
i
I

CHARGE

SUUTHWESTERN ASSAVERS & GHEMISTS

FELIX K. DURAZO

WIL WRIGHT
ARIZONA REG, NO, 5878

" TUCSON, ARIZONA 85713

Austral 0il Cdmpcmy '
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Counter Current Decantation Cyanide Process for Tombstone,

Arizona, Silver Ores
Introduction

The cyanide process was a very important metallurgical process, developed
for the extraction of gold and silver froﬁ;tﬂéﬁr ores.

The early development of the cyanide process is mainly at-
tributed to John Stewart MacArthur and the Forrest brothers. it
was first introduced into South Africa in 1890, and then it was
widely used in Australia, Mexico and the lUnited States.

From a historical standpoint, it is interesting to note that
the first patent registered by MacArthur and the Forrests was on
October 19, 1887. It covered the effectiveness of a weak solution
of potassium cyanide as a solvent for gold and silver. The following
year they patented the use of alkalies and zinc for precipitation
of the precious metals from solution. The fact is that this old
process revolutionized the gold and silver processing industry
and is still basically the same process used today.

The flowsheet of a typical cyanide circuit will be discussed
to familiarize the reader with the process. The crushed ore is
ground in a ball mill in closed circuit with a classifier to a
preselected fine size in the presence of an alkaline cyanide
solution. The classifier overflow is thickened to remove the
pregnant solution and produce an underflow which is subjected to
agitation for final dissolution of gold and silver values. The
agitator discharge is washed in a countercurrent decantation system
consisting of several waéhing thickeners. 'Pulp is fed into
one end and wa;er.into the other end, thus the flow of pulp and

water is in opposite directions. The pulp becomes progressively
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lower in soluble content as it passes to the disché}ge end énd the
water at the discharge end increases in lime, cyanide, gold and
silver strength to constitute the mill solution. The mill solution
is then used in the grinding circuit and is further enriched in
gold and silver content to form the pregnant solution from the
primary thickener. The pregnant solution 35 precipitated using
zinc dust and the barren solution after precipitation is recycled
to the washing thickeners. The precipitate is refined to bullion

by adding fluxes and smelting.
Flowsheet for Tombstone Mill

Cyanidation flowsheets consist mainly of two types, all-slime
and sand leaching. The all-slime cyanidation flowsheet includes
fine grinding and agitation in alkaline cyanide solution for dis-
solution of gold and silver valﬁes, whereas, sand leaching is
usually a batch process treated in vats by percolation. Another
type could be called sand-slime leaching and a modified version of
this type will be discussed in another report and will cover my
concepts of an agitated vat leaching process for crushed ore.

A typical flowsheet is included in this report. This type of
flowsheet is industry approved and tested. Although this flowsheet
appears similar to an all-slime type process, it will differ
because a relatively coarse grind will be sought. Preliminary
laboratory testing indicates that a coarse grind should give
satisfactory recoveries of gold and silver values.

Settling rates favor a coarser grind and recoveries are not
adversely influcnced. Laboratory testing currently being conducted
at the Arizona Bureau of Mines Laboratory in Tucson, will furnish

the necessary data to finalize the mill design and plant operating
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conditions. '

A discussion of the various steps in the flowsheet will be

presented and related to the equipment available from the Whitehall,

Montana, mill.
Grinding

Single.stage grinding utilizing the No. 66 Marcy Ball Mill
in close circuit with the No. 1658-D Dorr Rake Classifier, should
give the tentative optimum mesh size of grind at a thru-put of
about 150 tons per day of ore, assuming that ball mill feed will
be -4'" screen fraction from the crushing plant.

‘To slightly incréase'the thru-put of the grinding circuit,
one can consider several options; one, feed the mill with a smaller
size screen fraction, two, increase the coarseness of grina, three,
optimize by mill testing, the size and number of ball charge and
type of liners, however, to substantially increase the daily tonnage,

a second ball mill and classifier circuit should be installed.
Agitation

The propellef type agitators available from the Whitehall Mill
are ideal for agitating a coarse grind product. Installation of
an air agitation system to the agitators should be considered,
especially to the rake Dorr type agitator.

Aeration is essential for successful cyanidation, to supply free
oxygen. For efficient dissolving, it is necessary that oxygen

come in physical contact with the gold and silver particles.

" Therefore, air bubbles should be well dispersed in the pulp. The

agitators can be modified to accomplish this.

As in the grinding circuit, the calculated tonnage that can
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be treated by the available agitators is about 150 ‘cons per day.
This is assuming that 24 hour retention time in the agitators will
be sufficient, however, 48 hours or a longer retention time may
be required. Current laboratory tests, when completed, should
give us this information.

To increase the retention time and also the tonnage, addition-
al agitators will be required. B

The agitator tanks and drive mechanism are in fairly good

condition, however, the impellers must be reworked and possibly

rubber covered.
Thickening

Thickening is an important part of a cyanide plant and is
essentially a continuous mechanical process involving settling
where excess solution is removed from the pulp.

The primary thickener removes pregnant solution which is
sent to the precipitation plant for removal of gold and silver
values from the solution. The counter current decantation thicken-
ers wash the cyanide pulp to recover the solution and reject
the solids to waste.

Free settling rate studies conducted at the Arizona Bureau of
Mines Laboratory, Tucson, Arizona, indicate that the State of Maine
dump ore tested had acceptable settling characteristics at a pH of
1:1..0; adjusted with lime at 2#/ton ore. The settling rate determined
was 0.5 feet per hour and was dependent on a high pH. Lower pH
degraded the settling rate. Based on this free settling rate, the
available thickeners are capable of handling at least 70 tons per
day of ore per thickener,

The thickeners can be installed in parallel. I recommend that
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the thickeners be installed in pairs, each higher {ﬁ‘elevation tﬁan
the preceeding thickener pair to allow the solution to flow by gravity,
thus eliminating at least four pumps, if standby pumps are included.
The pulp will have to be pumped from the underflow of each
thickener to the next thickener. This can be accomplished by
either an adjustable stroke diaphragm pump or a slurry pump with
pinch valve flow control. Either pumping systems are effective,
however, the slurry pump-pinch valve system will lend itself favorably
to future automatic control systems.
The five 30 foot diameter thickeners at the Whitehall Mill were
all set at the same elevation. This arrangement requires many
pumps, and in my opinion and experience as Chief Metallurgical

Engineer for a 30,000 ton per day concentrator, will result in high

maiﬁtcséﬁée éosts éndrboér fﬁnning time availability. Industry
practice, and the two recently constructed cyanide plants in
Nevada, use gravity flow for thickener solution.

The available thickeners are in need of repair. Pulp was left
in the thickener tanks when the Whitchall Mill was shut down in the
middle 1950's, and along the air-pulp interface, the tank walls
are 8ad1y rusted.. Badly rusted sections should be replaced or
portions cut out and new plates welded in place. All tank sections
should be sand blasted and when the tanks are assembled, they should
be treated inside with a corrosion resistant coating. A 2-part
catalytic nylon base cpoxy primer and gnamel will be tested as soon
as received from the supplier. A butyl rubber coating, "Elastron',
has been received and will be tested immediately.

The thickener drive mechanisms are in only fair mechanical con-

dition and will have to be reworked.
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‘\Ciarification and Precipitation (Q
The equipment, although antiquated, appears to be useable.
The leaf type clarifier filter and the sock type brecipitation
tank, typical of small cyanide plants in the past, can be reworked
and used for initial production.

At a later date, pressure type clarifier filters and precipi-

tate presses can be installed to update the precipitation plant.
Refinery

At present, refinery equipment is not available. It is be-
lieved that the Amex-Placer people plan to keep this equipment with
their laboratory facilities at Whitehall, Montana; however, it would

seem prudent for management to investigate.
Summary and Conclusions

It appears that about 150 tons of ore per day is the maximum
tonnage that can be processed, utilizing the equipment acquired from
the Whitehall mill. Upon completion of laboratory test work, plant
design and operating conditions can be finalized.

Thickeners should be installed to benefit from gravity flow
of solutions. Agitators should also be installed to benefit from
gravity.

The thickener tanks must be repaired as well as the drive
mechanisms. Agitator impellers should ﬁe rebuilt and possibly
rubber covered.

The Oliver Vacuum Drum Filter, acquired from the Whitehall mill,
should be reworked and a;ailablc for uscec in the counter current
decantation washing circuit as well as the two 22 foot diameter

thickeners. It is quite evident that we will be crowded for pulp
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washing capacity.
Additional equipment will have to be acquired to expand the mill

capacity. The writer has been active in investigating sources for

equipment procurement.

This cyanide plant, with realistic engineering and careful

construction practices, should be successful.

~:7%LU;1?4JZ443 %V( CZl/\ﬁkCL«LJ:

Nicholas H. Carouso
Consultant

September 18, 1973
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September 11, 1973

Mr. R. F. Hewlett, President
Sierra Mineral Management
4741 East Sunrise Drive
Skyline Bell Aire Plaza
Tucson, Arizona 85718

Dear Dick:

On Saturday, September 8, an examination was made of the Tombstone
area operations. Messrs. Charles and Ernest Escapule were guides
for this tcur. Of course, a one day inspection visit cannot fully
acguaint anvone with all the facets of the pronosed operations.

The tour, however, did alert me to your general proposed plan. I
see nothing wrong with the overall picture, but would like to offer
the following suyggestions which are based on examination of present
test work and field inspection.

1. Dump Sampling:

Attached to this letter is a sampling procedure which
will allow for a qulck analysis for the silver con-
tained in a dump. The svstem allows for a dump to be
segregated into areas which can then be sampled and -
Lonnages calculated.

Dumps already known to carry some values should be
the first tested. This would allow for a known ore
feed to the plant prior to the start of milling
operations.

It is suggested that at least 100,000 tons should be
proven prior to the start of milling. The program
should not take over three months to accomplish.

2. Screening Plant:

An adeguate screening plant should be immediately
constructed and operated. At least 10,000 tons of
mill feed should be stockpiled for subsequent treat-
ment.

The operation of this plant, prior to actual milling,
would work out the most adequate production methods.

All screened materials should be stockpiled either
at dump or mill site. This would allow for sub-
sequent weighing and blending (1f necessary) prior
to milling.
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Mr. R. F. Hewlett September 11, 1973

Sierra Mineral Management
Page Two

3. Assaving of Products: ' e

The assay office should immediately be completed.
Analysis of ores at the job site would save con-
siderable dollars plus giving more adequate control
of sampling operations.

4. Milling Plant:

The cyanide plant with added ore feced bins should be
installed as it was at Whitehall, ilontana. Space
should be left for added wet screening, cyclone CCD
circuit and an additional grinding mill. The flow-
sheet with minor changes and location of equipment

is correct for testing the Tombstone area silver ores.

($2]

Open Pit Proswecting:

Areas around old stopes might contain sufficient
values to allow for treatment. As old prospectors
say, "Look for elephants where eleprants have been
before." It is suggested that prospecting around
the old stopes of the main mines could be quite
productive.

With the Tombstone Exploration holdings tied up, your company can
develop long-range plans.

The main thing right now is to do the work for getting the dumps
prOperlv sampled and prepare the mill for operatlon. Once money
is being- generated, everyone feels better.

I strongly recommend that other mine work or geologic exploration
be held to a minimum until the work outlined in the preceding para-
graph is done.

Sincera&y yours,
//‘ ’\A.
Jokin ‘B. White
Post Office Box 8
Inspiration, Arizona 85537

JBW:ma



PROGRESS REPORT

Tos R. F. Hewlett, President
From: N. H. Carouso, Consultant
Subject: Progress Report

71 Minerals Project:

The 71 Minerals project area, southwest of Tombstone, Arizona,
was visited with Mr. R. F. Hewlett, President, Sierra Mineral
Management, on Junec 28, 1973, to inspect the project site, and
diséuss project goals. It was dccided to resample the State of
Maine Mine area dumps at 2 deeper level in the dumps to determine
if the grade of silver changes with depth and also to collect
representative samples for cyanidation tests to he run by the Reno
Metallurgy Research Center, U.S.B.M., Reno, Nevada. A forty to
fifty pound sample from cach dump was collected and sent to the

Reno Metallurgy Research Center. Mine dumps sampled were as

follows:
Ag. oz./ton Au. oz./ton
State of Maine dump #2 3.8 trace
1 "3 2.0 trace
1" itd 2.8 trace
1 S 2.6 trace
" H6 1.4 . trace
3 #7 4.8 trace
L . . #8 2.2 trace
Triple X dump 37 trace
Triple X extension dump 4.5 trace
Bonanza dump 4.4 trace
North Ronanza dump 2.0 trace
lincle Sam dump 1.1 trace
Brother Jonathan 3.0 trace
Solstice 3.4 trace
Merrimac 2.4 trace

The above assays werc run by the Reno Metallurgy Research
Center, and the results received by the writer while visiting the
Center on August 17, 1973. Discussion of the visit will be reported

in a subsequent part of the progress report.

W



On July 9, 1973, at a mecting at Miami, Arizona, Messrs. R.F. Hewlett,

E. Escapule, John White and thc writer discussed the Golden Sunlight

Mill at Whitehall, Montana, which was to be dismantled and reconstructed
at the 71 Minerals project arca near Tombstone, Arizona. Immediately
after the meeting, Mr. E. Escapule and his crew.dcpartcd for Whitehall,
Montana. Early the next morning the writer and his son, Mark, also
departed for Whitchall, Montana, to inspect the cquipment, take measure-
ments of equipmcnt.and building, and assist Mr. E. Escapule in scheduling
the priority of equipment to be dismantled and shipped to Tombstone,
Arizona.

lipon inspection of the thickners at the Whitehall Mill, it was found
that pulp had been left in the steel tanks when the mill was shut down
about 1956, and along the air/solids line the walls of the tanks were
pitted and in places rusted through. Two possible coatings to restore
the tanks will be discussed later in this report. The agitator tanks
are sound and will only require minor modification to conform to our
flowsheet design. The balance of the major equipment all appears
usable. The building will be erccted at the Tombstone site and will
be expanded using:materiul from the Whitehall site and other sources.

It was decided to rcturn via Denver, Colorado, and to contnct
MST TIndustries, Inc., makers of the Marcy ball mill écquircd from the
Whitehall Mill, and order Instruction and Operations Manuals, to include
Parts Lists and Foundation Drawings. Tﬁis was done, however, as of
August 22, 1973. The Manuals have not arrived. The ball mill foundation
drawings arc nccded to completc our building foundation plans. While
in Denver, Colorado, M. Charles Cito of Machinery Reserve of Denver, and
Mr. Harold Grimes of Morse Bros. Machinery Co., werc visited and I
inspected some equipment which we may necd for the Tombstone Mill. Mr.
Charles Cito has followed up with additional quotations.

Before the return trip via Denver, Colorado, a gold property
evaluation trip was madc to thc Ruby and Joe placer claims, situated on
the St. Joe River, of eastern Tdaho. The evaluation of this property
will be covered by a separate report. Also a trip was malle to Salt
Lake City, Utah, for a meccting with Messrs. R.F. Hewlett and J. Bruce
Stevenson pertaining to the Gibson Mine copper leaching operation and. on
the following day a meeting with Messrs. R. F. Hewlett, .J.B. Stevenson,

and Seth Horne, et al., regarding the acquisition of mining claims to



expand the 71 Minerals project area.

Upon returning to Arizona during the week of July 24th, effort was
dirccted toward calling and visiting local suppliers of used milling
equipment, corrosion resistant coatings, gasket material for the thickner
and agitator tanks, prefabricatecd forms for construction of tanks and
sumps from concrete, Gunite contractors, electric motor rebuilders and
suppliers. During this time much consideration was given to Tombstone
plant site location for the cyanide counter current decantations plant
and also the tailings disposal area. A site was selected ncar the State
of Maine main shaft and the site was stripped to bedrock and then drilled
by pieumatic drill to obtain samples for assay. Assay results and
geological examination will determine if the site selected can be used. We
will then set forms for the mill building foundation. However, we are
waiting for the ball mill foundations drawings from USI Industries, Inc.
Called Mr. Al Evans, Applications Engineer, for MSI Industries, Inc.,
Denver, Colorado, on August 22, 1973, and he assured me he will expedite
our getting the foundation drawings. It is expected that we will set
forms for the mill foundations next week.

Two types Pf,tnnk coatings arc being considered and will be evaluated
by coating test material. Onc coating is called Elastron butyl base
coating by United Paint Mfg., and the other is a catalytic 2-part nylon
cpoxy primer and a catalytic nylon modified cpoxy cnamel manufactured by
Garlock Products. The test results should determine the product to be
used; however, at this time I am partial to the nylon epoxy coating because,
firstly, the cost is approximately one fourth the cost of the butyl
base, cvaluating frow their respective specifications shects, and sccondly,
[ belicve the Garlock product has been more widely tested by industry,
cexpecially the mining industry.

Quotations on gaskct material required for tanks, approximately
4600 feet, vary widely. Of the two quotations we have, onec is for
$£114.00/100 reet and the other is for $24.80/100 feet. The $£24.80/100 feet
quote is my preference, both from cost and quality, as this gasket will
be fahricated from Garlock neoprenc by Helm Industrial Supply, Inc.,
Phoenix, Arizona, with one weck delivery.

A meeting with Mr. Henry H. Rubin, Trelleborg, pertaining to rubber
lininés and wear point products was very informative and could lead to

some applications at the Tombstone Mill.




A meeting with Mr. Thomas L. Muir, President, Phoenix Gunite, Inc.
Costs and application of Gunite for our needs was discussed and Mr. Muir
will send us drawings per my specifications and price quotations for
céﬁstruction of?éOO TPD leaching vat and a leach dump pad. The vat could
be considered for both Tombstone and the Gibson Mine expansion.

Through Mr. C. Richardson, Denver Equipment Co., Tucson Office, I
learncd about a CCD cyanide plant that could possibly be acquired,at
Atlanta, Nevada. We were unable to locate the last owner of the mill, so
I decided that T would inspect the mill at the Atlanta Mine, Nevada, and at
the same time attempt to detevmine the ownership. The trip to Nevada
would also include visiting the Carlin Goid Mine and Cortez Gold Mine
along with visiting and discussing test work results with Burecau of Mine
personncl at the Reno Mctallurgy Center, Reno, Nevada.

The Atlanta CCDh cyanide plant is about a 500 TPD plant.less the
crushing plant and conveyors. The equipment is in good condition. The
present owner is Mr. Rutherford Day, 1118 S.W. 8th Terract, Ft. Lauderdale,
Fla. 33345, phone (305) 527-0368, who purchased the equipment and buildings
at a sheriff's salc on May 25, 1973 for $17,325. The appraised valuation
is approximatcly ?ﬁS,OOO and assessed value at $32,500. T attempted to
contact Nr. Day and was informed that he would be back in Florida on
August 24, 1973, a¢ which time T will ask him if he wishes to sell the
mill and for how much.

The Carlin Gold Mine, Carlin, Nevﬂdn, was interesting. T visited with
Mr. .Jim McFarlanc, Chief Engincer, and discussed the mill design and
performance and also their duip leaching design and techniques. They
plain to usc stripped lake bed pads for dump lecaching of their satellite
deposits.  Asphalt bads; 4 inchces thick, sheared, at their millsite test
arca. This is similar to somc of my cxpericnces with asphalt pads. I
found at the Gibson Minc that compacted local clay worked far superior
to asphalt. The Carlin Mill was designed for 2000 TPD capacity and cost
about §6,000,000 and about a year to build. They are now milling about
2400 TPD gold orc.

Heap leaching at Carlin Gold Mine is presently conducted on the
abovementioned asphalt pgds. They arc 100 feet wide and 90 feet long, with
four such pads in line;wigh approximately a 2.5% pad slope grade. They
load to about a 10 }oot lift and irrigate with rubber tubing outlets at

120 gpm per 90 X 100 fcet pad. Leaching time is about 5% days for a 60%



recovery. Carbon precipitation is used with a caustic strip.

The Cortez Gold Mine, Cortez, Nevada, was next visited and a
detailed inspection of the mill was arranged by Mr. Don Duncan, Mine
Manager. Messrs. Jim Smolik, Mill Superintendent; Reeve Fagg, Mill
Foreman; Ed Waiker, Refinery Operator; and Bob Baker, Metallurgist, all
were very informative. The Cortcz Mill was patterned after the Carlin
Mill and it has a design capacity of 1600 TPD and cost about §7,000,000.
They are milling about 2400 TPD, due to their efficient grinding section.
Metallurgy is about the same as Carlin.

Mr. Don Duncaﬁ vefused to discuss their heap lcaching operation with
the stateiment that it was company policy; however, T was able to picce
together enough information to ot lcast satisfy some of my curiosity.

They are building heaps on stripped lake beds and then compacting mill
tailings in the pad area. They eventually plan to build a 50 foot lift.

The slope grade of their pads is about 5%. It appears that the gold content
of the heap dumps was underestimated, because from a reliable source I
lcarned that as of a week or so ago, th;}‘have already cxtracted 150%

of the gold they estimated to be in the dumps. It looks like they may

for their dump heaps.

have used mill grnac ore

The visit with U.S. Burciu of Mines personncl at the Reno Metal-
lurgy Center, Reno, Nevada, was loke old home weeck. Most of the fellows
that I worked with at thc Center during the middle 1950's are still there.

We discusscd Burcau projects, past, progcnt and potential future. Mr.

R. Lindstrom, Supcrvisor Chemical Engincer, assured me that our Statc

of Maine mine area dump samples will be processed in the necar future. We
need this data tor our mill design at Tombstonc; therefore, I am initiating
test work to be conducted at the Arizona Burcau of Mines laboratory at

the University of Arizona, Tucson, Arizona. Mr. Dave Rabb, of the Arizona
Bureau of Mines, will expedite grinding and settling rate tests on our

ore next weck.

I believe that Mr. E. Morrice, Research Metallurgist, Reno Mctallurgy
Center, Reno, Nevada, is conducting a rescarch project to study mcthods to
benificiate argentiferous manganese orc that is commén in certain arcas
of the Tombstone district and other localities of Arizona. I plan to
send Ed Morrice samples of this type ore and information I have and also pos-
sibly assist funding of the research project by talking to Dr. T. Henrie,

Assistant Director, U.S. Bureau of Mines, Washington, D.C.

(07/



I strongly urge that we implement the laboratory at Tombstone to enable
us to do most or all of our test work. This is necessary for mill control
A d R Taed P T friaees
and to test characteristics of custom ores o€«£6r~whatever properiy is

being evaluated by the company. If this suggestion meets with management

approval, I will prepare a proposal of what equipment will be required a.. AL
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June 14, 1973

Sierra Mineral Management
4741 East Sunrise Street
Tucson Arizona 85700

Attention: Mr. Richard Hewlett

Gentlemen:

Proposal e 5 e et
Feasibility Study of Containment System
Proposed Heap Lezaching Operation

Near Tombstone, Arizcna

For Sierra Mineral Management

INTRODUCTION

In response to a request from Mr. Richard Hewlett of
Sierra Mineral Management, we are pleased to submit this proposal
for performing a feasibility study of élternative containment
systems for a heap leaching operation near the abandoned Maine
Mine to the south and east of Tombstone, Arizona. Mr. Larry K.
Davidson of Dames & Moore was escorted on a tour of the site area
by Mr. James A. Briscoe, exploration geologist for the project, on
Friday, June 8, 1973. A topographic map of the sitc area was pro-

vided by Mr. Briscoe for use in preparing.this proposal.
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PROJECT DESCRIPTION

Sierra Mineral Management plans to extract silver from
mine waste dump material near the abandoned Maine Mine by using a
combination of heap leaching with a cyanide solution and cyanide
milling. The pH of the leaching solution will be controlled at an
alkaline lavel to prevent the formation of cyanide gas. Waste dump
materials passing a No. 20 mesh screen will be milled, and the large
sized material will be leached. Materials contained in the dumps
are estimated to be approximately 20 to 30 percent finer than the
No. 20 mesh. The same facilities will be used to precipitate silver

from pregnant cyanide solution obtained from the leaching and mill-

ing operations.

Estimates of the volume of mine waste material available
on the surface of the site range from 30 to 40-thousand toms. Work
is currently underway on a head-frame for re—enfry into .the Maine
Mine, and additional silver is expected to be contained within the
""gob" located in many of the mine stopes. With additional prospect-

ing, total reserves of leachable ore are expected to reach 100 to

130-thousand toné. ¢

Present plans are to construct a leach pad of sufficient
size to stack all of the leachable ore in the dumps over the surface
of the site. Arecal extent of this pad is expected to be on the order
of 150 feet by 250 feet in plan dimensions. Ore will be stacked on
the leach pads with scrapers, rather than by stackers and conveyor

belts. Depending upon the economics of leach pad construction and

'transport costs, additional pads or pad arca may be constructed as

additional ore beccies available or the initial pad may be cleared

of leached ore and restacked with the new ore.
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The heap leach pad or pads will consist of graded areas
of reasonably uniform slope, with a relatively impervious blanket
or membrane at the ground surface to permit collection of pregnant
leach solution percolating down through the overlying ore pile,
without significant seepage loss into underlying soil or rock.
Leach solution is normally collected in one or more sumps at the
downslope edge of the pad. Dikes of a sprinkler system are com-

monly used on top of the leach piles to control the distribution

of leaching solution.

PROPOSED STUDY

PURPOSE

The purpose of our study would be to evaluate the near-
surface materials and topograph at two prospective leach pad loca-
tions on the site, one near the Maine Mine shaft and the other
near the Fox Rancﬁ; and to provide recommendations for leach pad
construction procedures and materials ;t each site. Suitable lin-

ing materials would be of critical importance at both sites.

Primary consideration would be given to the use of com-
pacted native materials for conétruction of the pads. The fine-
grained soils in the low ground to the northeast of the Maine Mine
are potential'lining materials, possibly in combination with the
soils at the pad site near the Fox Ranch. Various commercially-
available additives which can be used in combination with natural

soils would also be considered. Artificial linings or membranes
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will be considered, if necessary, for a workable solution; although

these materials are normally more expensive than alternatives using

native materials, and performance of these materials on a slope and

under a stack of solid materials is sometimes unsatisfactory.

SCOPE

In order to accomplish the purpose of our study, we pro-

pose to perform the following scope of work:

1)

2)

3)

4)

5)

Representative bulk sampling of native soil at the
Fox Ranch pad site and any fine-graincd soils in the
area which may be available in sufficient quantities
for use in lining construction (we understand that
Mr. Briscoe may be able to perform this task);

Laboratory testing of the sampled materials to deter-
mine the compaction and permeability characteristics
of these soils alone and possibly in combination
with other soils or additives;

An office engineering program which will include,

£
a)  An evaluation of the engineering proper-
ties of alternative lining materials,

b) An evaluation of required site preparation
and grading and construction method for the
lining material,

c) Estimating seepage loss of leach solution
for the lining alternatives;

A brief site visit to inspect test pits used for
sanpling and to verify available material quantity
estimates;

Preparation of a final report which will summarize
our findings and recommendations.
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SCHEDULE

We are prepared to begin our work on the project within
2 to 3 days following your notification to proceed and receipt of
the necessary soil samples from the site. We estimate that 3 to &4

weeks would be required to complete our work and submit a final re-

port.
FEE
We propose to perform our study on a time-and-expense
basis, in accordance with the attached schedule of charges. We

estimate that our fee, including expenses, will be on the order of
$2500 to $3000. For this estimate, we have assumed that field
sampling could be performed by Mr. Briscoe, and that no equipment
charges would be included. We would not exceced our estimated maxi-
mum fee without your prior authorization.
.

In the case of all new eiients, it is the policy of Dames
& Moore to request that an amount of money equal to our fee estimate
be placed in an escrow account for payment of our billings upon re-
ceipt. Verification of this account is required before the work can
be started. We hope that you will understand the firm's position on

this matter.
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INSURANCE

During the course of our work, we will provide workmens'
compensation insurance as required by law, and public liability and

property damage insurance in an amount in excess of $1,000,000.

It has been our pleasure to prepare this proposal for your
consideration. We look forward to assisting you on this project.
If you are in agreement with the contents of this proposal, please
sign one copy in the space provided below and return it for our
files. Receipt of a signed copy will be considercd as your notifi-

cation to proceed.

Very truly yours,

DAMES & MOORE _
VO VIR G VI B S
- Larfy K. Davidson

Associate

LKD/dls

Attachment

SIERRA MINERAL MANAGEMENT

Richard Hewlett



SCHEDULE OF CHARGES AND GENERAL CONDITIONS

DALVIES 8 YIOORE

UNITED STATES & CANADA

The compensation to Dames & Moore for our professional services is based upon and measured by the following elements,
which are computed as set forth below.

PERSONNEL CHARGES

Charges for employees are computed by multiplying the total direct salary cost of our personnel by two and one-half. The
total direct salary cost shall be a sum equal to the direct payroll cost (computed on a typical annual basis and expressed as an
average hourly rate) plus 25 percent of same to cover payroll taxes, insurance incident to employment, holidays, sick leave
vacations, ctc. The time of a partner or retained consultant devoted to the project is charged at an assigned billing rate.

The 25 percent employee benefit factor is used for work performed by personnel assigned to offices in the United States and Canada. For work
performed by personnel in our offices in other countries, it will vary depending on the employee benefits paid in the particular location.

When outside the United States, employees® and partners’ total direct salary cost will be increased by the premium customarily paid by other
organizations for work at that location.

Time spent in either local or interity travel, when travel is in the interest of the work, will be charged for in accordance with the foregoing
schedule; when traveling by public carrier, a maximum charge of eight hours per day will be made.

EQUIPMENT CHARGES

Computer control of project costs will be billed at a rate of $1.25 per each $50 of job charges. Other Dames & Moore
equipment, if used, will be billed at the rates noted in the Appendix.

OTHER S RVICES AND SUPPLIES

Charges for services, equipment and facilities not furnished directly by Dames & Moore, and any unusual items of expense
not custoraarily incurred in our normal operations, are computed on the basis of cost plus ten percent. Such items include:

Rental and operation of drilling equipment Rental vehicles

Erecting facilities for the performance of ficld tests Printing and photographic reproductions

Surveying services Long distance communications

Shipping charges for equipment or samples Special fees, insurance, permits and licenses

Subsistence Services of testing laboratories

Fares of public carriers Scrvices of explosives technicians
BILLING

Statements will be issued every four weeks, payable upon receipt, unless otherwise agreed.

Interest of 1%2% per month (but not excecding the maximum rate allowable by law) will be payable on any amounts not paid within 30 days,
payment thercafter to be applied first to accrued interest and then to the principal unpaid amount. Any attorney’s fees or other costs incurred
in collecting any delinquent amount shall be paid by the Client.

In the event that the Client requests termination of the work prior to completion of a report, we reserve the right to complete such analyses
and records as are neccssary to place our files in order and, where considered fby us nccessary to protect our professional reputation, to
complete a report on the work performed to date. A termination charge to cover fhe cost thereof in an amount not to exceed 30 percent of all
charges incurred up to the date of the stoppage of the work may, at the discretion of Dames & Moore, be made.

Rates arc subject to change upon notification.

WARRANTY AND LIABILITY

Dames & Moore warrants that our services are performed, within the limits prescribed by our Clients, with the usual
thoroughness and competence of the engineering profession. No other warranty or representation, either expressed or
implicd, is included or intended in our proposals, contracts or reports. E
Our liability to the Client for injury or damage to persons or property arising out of work performed for the Client and for
which legal liability may be found to rest upon us, other than for professional errors and omissions, will be limited to our
general liability insurance coverage, which we maintain in limits in excess of $3,000,000. For any damage on account of any
error, omission or other professional negligence, our liability will be limited to a sum not to exceed $50,000 or our fee,
whichever is greater. In the event that the Client does not wish to limit our professional liability to this sum, we will waive
this limitation upon the Client's written request provided that the Client agrees to pay for this waiver an additional
consideration of 4% of our total fee or $200, whichever is greater.

In the event the Clicnt makes a claim against Dames & Moore, at law or otherwise, for any alleged error, omission or other act arising out of the
performance of our professional services, and the Client fails to prove such claim, then the Client shall pay all costs incusred by Dames & Moore
in defending itself against the claim.

115.5 (REV. 3-72)

!



UNIVERSITY OF ARIZONA
ARIZONA BUREAU OF MINES
ORE TESTING SERVICE

May 30, 1973

M, J. A, Briscoe

1971 Minerals Ltd,

Slorra lincral Management
L7411 E, Sunrise Dr,
Tucson, Arizona 85716

Dear Mr, briscoe: Ore Test No, 2142

A sample of minus 20-mesh prcduct which Nr, Snith had screcned
from the State of Maine dunp was ceparated into minus 20 plus 100-mesh,
which assayed 8,3 ounces silver per ton, and ninus 100-resh products

=
Do

The minus 100-mesh product wic cyanlded in a rotating tottle at
40 percont solids for 72 houra and aftor =cttiing the szolutlon was
syphoncd off, There ig clay present in the material and a floculent
wiu needed to make the solids settle. lore water wac added and the pulp
———agltated—for a few minutes and agaln alloucd to settle and the clear
solution syphoned off. This procedure was reypcated,

The results are given in the Tollouing table:

| Product Percent weight based Ouncos silver per ton  Distritution
| ~on -100-mesh product percent silver
1 Head 100,0 6.05% 100.0
Solution #1 85.0 2.55 . ko.7
SR 68.0 2.08 R 7
" #3 92,0 0.87 13.3
Tailing 98,0 1.40 22.7
*Calculated

The cyanide consumption was 3.0 pouncs per ton and 1lee, 2.5 19

Tho silver recovered amounted to 77.3 perccnt of the silver in the minus
100-mesh,

Another test was made on the minus 20-mesh deslining the material
at about 200-mesh and cyaniding the plus 200-mesh sands. There was t®
much fine material left in the sands for the solution to percolate doun
through the sand in a 20-inch column, I would not recommend leaving any
material less than 20-mesh in the sands to be leached, .

) . /L«_wlt ~ ﬁ"?‘o -7
(éfﬁ S/IM¢S o «t j Cl‘*««ya ﬁ-aa.7,.1 f"‘i‘/ Lot ,&;-So,c'f
:’//‘/’/ NO PL«.{_ . 4

MESATTURG ICAL RESULTS OBTAINED ABOV
CONFORMING TO THE CHARACTER

€ BHOULD BEe CONSIDERED A

8 ONLY APPLICABLE YO MATERIAL
OF THE 6AMPLE UPON WHIC

H THE TESBTS WERE MADE.



'UNIVERSITY OF ARIZONA
ARIZONA BUREAU OF MINES
ORE TESTING SERVICE

#2, 5/30/73 ¥r. J. A, briscoe
Strata of Maine Ore Test No. 2143

Tho cample you delivered to tho Arizona burezu of Mines, May 25,
was screened and the products essayed. The results are given in ihe fol-
lowing table:

Lcreen size Weight Percent  Assay ounces silver rgiiziiczzigir
Head 100,0 L 25+ 100.0
on 1" 31.8 2.00 15,0
Kinus 1 on 3/4 9.1 295 6.0
3/% on 1/2v 6.G 228 3.7
1/2 on 1/4v 16,2 289 U b ——
1/4 oa 10-moch  17.6 £.96 28.6
10 on 20-resh 6.9 €.60 10,48
20-mash 113 6,10 2845

¥Calculated from procucts

The oilver values in the minus 1/2 plus 20-mesh amcunicd to 40,7

percent of the weight and contained 53.8 percent of the silver in the

e

nine run sample, It assayed 5.8 ocunces silver,
We are holding the samplos in reserve in cace you may wizh to

have cyanide test made on any «f thouo o

‘

METALLUHGICAL RESULTS OBTAINED ADOVE BHOULD &5 CONSIDERTD AS ONLY APPLICABLE YO MATERIAL
CONIMOHMING TO THE CHARACTER OF THE BAMPLE UPON WIiICH THE TESTS WEHRE MADE



#3, 5/30/73

!. "UNIVERSITY OF ARIZONA

ARIZONA BUREAU OF MINES
ORE TESTING SERVICE

Mr, J. A. Briscoe

Bisbee Group Ore Test No. 21&4
(jd/j/ich /Vl/nw)

The sample you delivered from the Eistee group, May 25, was
6creened and each size asscayed,

The results are given in the following

GHi B

table;
Product Weight percent 48s5ay Ounces Silver
Head 100,0 2.00*
plus 1v 32.5 1.30
Minus 1 plus 3/4 12.4 b.20y
3/ v 1/2v 10.4 2.20
1/2 »  1/4m 21.4 1.80
/4 * 10-mesh 11.4 2,20
10 on 20-mesh 9 1.85
20-mesh 8.4 3.60
*Calculated

This sample is too low to be considered ore,

Yours very truly,
P i N
e Vot

Geo. Resevearo,
tetallurgist

& a CUlle ot g e qég/'?,

METALLURGICAL RESULTS OBTAINED ABOVE SHOULD DE CONSIDERED AS ONLY APPLICABLE TO MATERIAL
CONFORMING TO THE CHARACTER OF THE BAMPLE UPON WHICH THE TESTS WERE MADE.
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PRELIMINARY CYANIDATION TEST ON DUMP MATERIAL
FROM THE "STATE OF MAINE AND BROTHER JOWATHAN
MINE, TOMBSTONE, ARIZONA
Lot I

submi tted

by

Mr. James A. Briscoe
Sierra Mineral Management
4741 E. Sunrise Dr.
602-299-9736
Tucson, Arizona 85718

by

Sigmund L. Smith
Registered Metallurgical Engineer
P.0. Box 4063, University Station

Tucson, Arizona, 85717
602-884-1578 or 1361

May 16, 1973




RESULTS:

Lot I; about 500 pounds

Calculated head assay = 3.06 oz/T silver and a trace of gold

v

PERCOLATION TEST

The plus 20 mesh (0.03") minus 6 mesh (0.13") material assaying 3.40 oz/T
silver (40% of the total silver) and 37.3% of the total weight percolated
in a 5 foot column for 3 days will extract about 70% of the silver and

have a tail assaying about 1.06 0z/T silver.

Using the first order reaction equation, the percent extract vs. time

at the end of a 4 day leach will be about 80% recovery of the silver.

Cyanidation and lime consumption tests shows a normal consumption of

‘about 1.5 pounds soldium cyanide (NaCN) and about 5 pounds of lime (Ca0)

per ton of ore leached.




SCREEN ANALYSIS AND ASSAYS

| No. | Size Ind. " Accum. ASSAYS SILVER DIST.
: % % 0z/T 0z/T Ind. | Accum.
Wt. Wt. | Stlver| Gold % %
. Total
1 #] 05" 18.9 18.9 0.36 Tr(A) 2.2 2.2
2 -1.05 +0.74 5.9 24.8 0.56 in i 3.3
3 -0.74 +0.63 Sl 30.5 0.72 Tr 1.3 4.6
4 -0.63 +0.38 5.9 36.4 1.14 Tr 2.2 6.8
5 -0.38 +0.26 5.9 42.3 1.60 Jr 3.3 9.9
6 -0.26 +0.13 12.4 54.7 2.40 Ty 9.7 | 19.6
7 «0.13 + .065| 13.5 68.2 3.60 Tr , 15.6 | 35.4
8 -0.065+0.031! 11.4 79.6 4.02 Tr 14.9 | 50.3
9 -0.33(20M) 20.4 S ¢ | 7.52 Tr ; 49.6 | 99.9

(A) Trace less than 0.02 o0z/T gold. —

Calculated head_assay = 3.06 0z/T silver and a trace of gold.
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CYANIDATION AND LIME CONSUMPTION: TEST I

Forty grams of pulverized head sample was agitation leached with
120 cc tap water plus 120 mg lime (2#/T. s9lution or 6#/T ore) and 300 mg

solium cyanide (5#/T solution or 15#/T ore) for 4 hours.

After leaching the free sodium cyanide was 4.5 # NaCN/ton solution =

or consumed 0.5 # cyanide/T solution or 1.5 #/T ore.

The free lime was 0.35 # Ca0/T solution or consumed 1.65 # CaO/T

solution or 4.95 #/T ore.




SOAK AND DISPLACEMENT LEACH OF VARIOUS SIZE:

Five hundred cc of ore was placed in a 600 cc beaker and tap water

was added to make a volume of 500 cc. Thr

*

TEST 2

ee hundred and fifty grams

of lime and 350 mg sodium cyanide were added to each size fraction.

Every 24 hours the contents were changed to a new beaker.
Size Gms | CC | _Reagents Added | Pulp After 96 Hours Leaching
Ore | Soln.| NaCd CaC Ratio #/T Soln
#/T Soln. #/T Free |Free [Heads |Tails [% Rec
Soln. CN Ca0 0z/T mgj 0z/T mg| Trend
.05 +0.742| 514 | 270 2.6 2.6 1 to 1.90( 1.04 | Trace | 0.56 0.48 14.0
.74 +0.63 | 543 | 270 2.6 2.6 1 to 1.97] 0.96 | Trace | 0.72 0.60 17.0
.63 +0.38 | 560°| 270 2.6 2.6 1 to 2.08| 0.76 | Trace | 1.14 0.56 51.0
.38 +0.26 | 590 | 270 2.6 2.6 1 to 2.19E 0.68 | Trace | 1.60 Lost -
26 +0.13 | 621 | 270 | 2.6 2.6 |1 to2.30]{0.60|Trace|2.40 |1.20 |50.0
.13 +0.065 | 623 | 270 2.6 2.6 1 to 2.32| 0.54 | Trace | 3.60 0.98 73.0
.065+0.031 | 611 | 270 2.6 2.6 1 to 2.26( 0.98 Trace | 4.02 2.42 46?%
.033(20M) 6@24 270 2.6 2.6 1 to 2.48| NO RESULT 1.52 2.68 Gééé

(B)

Poor results caused

by insufficient washing.




PERCOLATION TEST: TEST 3

A 4" diameter 5.5 feet high plastic tube was used as a downward type of

percolator.

Feed: Mixed (41 pounds)
6,410 grams #6 -0.26 +0.13" (33% by wt.)
6,960 grams #7 -0.13 +0.065 (36% by wt.)
5,940 grams #8 -.065 +0.03 (31% by wt.)
19,310 grams

Having an assay of 3.4 oz/T silver.

% B e Ll

Solution: 8.5 liters (pulp ratio 1 to 0.44) contained 10.69 NaCN 3

(1.25 #/T soln) and 171.35 Cal (1.32 #/7 s2in).

Leaching cycle was 72 hours and the percolation rate was about 6 inches

per hour, a satisfactory rate.

—_

At the end of 24 hours the free cyanide was 1.50 #/T solution and a
trace of lime. End 48 hours the free cyanide was 1.30 #/T solution
and a trace of lime and at the end of 72 hours of leaching the free

cyanide was 1.16 #/T solution.

The tails assayed 1.06 0z/T silver giving a recovery of about 70% for

3 days of leaching or a calculated 80% for 4 days of leaching.

After leaching the system was allowed to drain over night and 2

separate washings were applied.




A

First wash of 1,250 cc contained 165 mg silver.

Second wash of 1,000 cc contained 64.0 mg silver.

Tobal silver 1f = ]95800 x 3.4 = 2180 mg Ag.

% Recovery total silver first wash = ;?go x 100 = 7.6

% Recovery total silver second wash = ?%gﬁ' x 100 = 3.0

Wash recovery = 10.6%

Which can be considered satisfactory.
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CONCLUSION:

-It appears the dump material is amenable for cyanidation leaching and

the cyanide and lime consumption is satisfactony.

More work should be done with various fractions between -20 mesh and
perhaps 65 mesh to increase the assay of silver and at the same time
increase the percent of the total weight going to percolation. The
-0.375 + 0.265 material assaying 1.60 0z/T silver might be included

as percolation material.

The -20 mesh material had a poof fi]té}}ngw;été andm%déthérrtesfiﬁg
should be required on agitation before any conclusion can be reached

as to its amenability to agitation leaching.

/ézé;iovﬂ<u~a)762145%;71;:4;C;

Stgmund L. Smith
Registered Metallurgical
Engineer
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METCON LABORATORY

PROJECT CT-15

FOR

AUSTRAL OIL COMPANY

* TOMBSTONE, ARIZONA Lo e ot

July 22, 1968

SUMMARY

Preliminary work only has been done, Due to miéunderstanding no
further work Qas c;rriéd on until Mr. Carouso came in during the
first week in July and indigated the urgency. Since then additional
ﬁorkrﬁas been done, the results of which are not all available.
Cyanide assays'gf pregnant liquor, obtained at a custom assay office

failed to check expected results within credibility figures.

PROCEDURE

A

A larxge saméle of §re(over a thousand pounds)from the Tcmbstone,
Arizona area was delivered to METCON- LABORATORY by the Austral
011 Company. This was thoroughly mixed by coning several times
after whlch conlng and quartering contxnued until a small enough

sample was achieved for screen analysls and an aliquot portion

for head assay.

4 J

SRS s (- g APR 2 1969

PHOCNIX, ARIZONA

L D

RECEIVED

JhMCS STEWART COMi:
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SCREEN ANALYSIS AND ASSAY OF SCREEN FRACTIONS
WGT. ASSAY OZ/TON UNITS - . % DISTRIBUTION
No. SCREEN pil Au Agq Au Ag Au Ag

525 1,050 29.73 0.008 3.18 0.0024 0.945 35 29.8

‘526 0,742 10.10 0.010 3.21 0.0010 : 0.324 15 10.3

Ay - -

527 0.525 ' 9.52 0.006  2.31 . 10.0006  0.220 -9 6.9
528 0.371  8.08  0.008 2.35 . 0.0006  ©0.190" 8 6.0
520 3 MESH  6.20 0.005 . 1.94  0.0003  0.120 4 3.8
530 4 " .11 0.004  2.18  0.0002  0.111 3 3.5
531 6 o a0 0.004 3,62  0.0002  0.156 5 4.9
532 10 " ;-4.87 04004 3.84  Osgbgs 0.187 3 5.9
533, 20" . 5,26 - 0,003 2.18 0.0002  0.11% 3 3.6
534 35 v 4.35 0.008  4.53 . 0.0003  0.197 4 6.2
535, 48 " 1.7 0.005  6.28 _0.0001  0.107 A
53 65" 2,49 0.005 6.02  0.0001 0.150 1 4.7
537 400 *  1.3¢ 0,006  6.27 . 0.0001 0.085 1 2.7
538 200 " - 3.69 0.010 4.83 0.0004  0.178 6 5.6
: 539 -200 " 3,23 0.010 2.59 _0.0003 0.084 = 4 2.7
Calculated Sacreen Head 0.007 3.169
Actual Assay of Screen Feed 0.016 2.82

»

Looking at the silver distribution in the screen analysxs, it
appears there is little to be gained by screenxng or classify‘ng
since the silver distribution follows the fraction weights very

closely.
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Three alkalinity checks waere made to detérmine if acid generating

minerals were in evidenca.

TEST No. 1

TEST No. 2

TEST No. 3.

' 2 grams CaO.

' 200 grams of ore - minus 9 mesh ' .

200 mi of water

Rolled for 1 hour Final pH 6.0

Same as above but with the addition of

Final pH 11.2

Same as above but with the addition
of 1 gram of CaO and rolled for

' 20 hours. Final pH 11.0

It appears that once sufficient lime has been added to raise

the pH substantially on the alkaline side there is little

degradation. Apparently there are not many sulfides available

for creating acid., : 5

=
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Additional tests, Nos. 4 through 9 were completed to determine

the protective alkalinity as follows:

400 grams of ore = each chargg
'0.645 grams of 77.5% available CaO ( equal to 0.5
. -grams on a 100% basis)

1000 ml of water

: - TR : LIME

TIME ON -MESH OF TITRATION OF

ROLLS (HRS.) ORE : FINAL LIQUOR

4 ; e s 1 .l & =10 i 0.0050% Ca0
S L Vi U e | R
gk 3 i | a0 © 0.0055% n
7 4 =y PG -10 | 0.0050% "
8 _ 1 1 K -100 0.0030% v
9 gt G s . -100 ~ 0.0030%

The final liquor was titrated with O.I‘N'HNO3.

Four preliminary tests were run to compare mesh size with leach
capabilities.,

Make;up of each charge as follows (differing only in screen size):

500 grams of ore assaying Au 0.010 Ag 2.82

SOQ ml of water

-
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$'grams CaO -
1.885 grams NaCN (KCN equivalent to 0.5%)

All were rolled for 20 hours and tailing assayed.

SAMPLE . 100 % MINUS

"No. _ SCREEN MESH . Au . .-Aé . % RECOVERY
603 7; ‘ g . Nil 0.73 | 74.12
604 - ;':f.' 20 B 'i, 0.64 77.31
60s 35 " 060 78.73

606 S At s " o.s2 B1457

No further 961d assays will be obtained since obviously 100 %

recovery of the gold.is evidenced.

* It could well be ‘that finer grinds might be even more easily

leached however in reducing to all minus 48 mesh in a mill a lot of
very fine material woﬁ;d be created. In this test the sanples

were scréened before éach additional pass through the pulverizer
(loose plates) so nb; too much in fines ébove the next smaller

mesh screen could be created.

Cyanide consunption is not known at this point since the assay

results were not credible. These will be rerun.

.

We will fabricate some laborétory size tanks for counter-current
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leaching'(probably of the pachuca type) and proceed with tank

type leaching as soon as possible.

We are nearly set up to do our own assaying of Cyanide and avail-
able lime. Since this appears to be something the assay offices

are not readily able to slot into their line-up, quite probably

we can do a better job..

Phil Allen, Director
METCON Laboratory
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REPORT ON THE
INDUCED POLARIZATION SURVEY
 ON THE '
AUSTRAL OIL CO. HOLDINGS, TOMBSTONE AREA

COCHISE COUNTY, ARIZONA

I
INTRODUCTION

At the request of Mr. Bill luhdby. represedting Austral -0il
Co., a reconnaissance induced polarization survey was conducted
on the Austral 0il Co., holdxngs near Tombstone, Arizona. The
property xs situated several miles Southwest of Tombstone.

The induced polarizatlon survey was attempted to assist 1n

locating any zone3 of mineralization that might be present at
depth.

II
PRESENTATION OF RESULTS

The induced polarization and re51st1v1ty results are shown

on the followxng enclosed data plots.

Seven lines with a bearing of N 45° w were run using dipole

- spacings of five hundred (500) feet.

LINE NO. 1 e 500' electrode spacing
LINE NO. 2 . 500" electrode spacing .
LINE NO. 3 S00' electrode spacing
LINE NO. 4 500! electrode spacing
LINE NO. 5 S00' electrode spacing

_ LINE NO. 6 500' electrode spacing

" LINE NO. 7 500' electrode spacing

A plan map of the surveyed area is included to exhibit the

. orientation and spacing of the lines run.
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III
DISCUSION OF RESULTS

The apparenf resistivities measured during the reconnaissance
survey are in most cases moderately low. All lines run exhibit
that the area surveyed is structurally quite complex.

The percent frequency effect (PFE) values range from usually
~excepted background to marginally anomalous. The metallic con-
’duéting factor (MCF) values exhibit a range which one would expect
* to find unmineralized to disseminated sulfides in the subsurface
s8tructures. .

LINE NO. 1, has three possible weakly anomalous zones which
are near the areas of 0.5 N to 1.5 N, 1.5S to 2.5 S and 4.5 S
“to 5.0 S.

LINE NO 2, has possible near surface and deeper marginally
anonalous zones between 0.5 S and 2.5 S.

LINE NO. 3 is in a higher resistfvity afea, however, lower

, resistivity zones in the fegion of 2,0 N to 2.5 N-and 0.5 S to
1.0 S, offer the slim possibility of Bedded mineralization.

LINE NO. 4, has a weakly anomalous area betwegn 0.5 N and

1.5 N. |
.LINE NO. 5, has several possible weakly anomalous zones,
from 4.0 N to 5.0 N, 1.5 N to 2.5 N and 0.5 S to 1.0 S.

LINE NO. 6, has two weakly anomalous areas, 4. 5 N to 5.0 N

and 0.0 NS to 0.5 S.

LINE NO. 7, is not too interestxng except for a possible

\ anomalous zone from 0.5 N to 1.0 N..

Since the induced polarization measurement is esscentially
‘an averaging process, as are all potential methods, it dis
frequently difficult to exactly pinpoint the source qf an anor *ly.,
Ceftainly, no anomaly can be located with more accuracy than the
spread iength; i.e. when using 500' spreads, the position of a
narrow sulfide body can only be détermined.to lie between two

stations 500' apart. In order to locate sources at greater depth,

larger spreads must be used, with a corresponding increase in the -

-

.
.
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uncertainties of location. Therefore, whlle the center of the

. indicated anomaly probably corresponds falrly well with the source,

the length of the indicated anomaly along the llne should not be
taken to represent the exact edges of the anomalous material.
It should be mentioned that a minerallzed body having dimen-=

sions of less than 0.1 the dipole spacing of 500 feet could go
undetected.

IV
CONCLUSIONS AND RECOMMENDATIONS

The reconnaissance induced polarization survey of this area

‘indicates that zones of weak mineralization exist. A deta111ng

of the weakly anomalous zones, using shorter dipole spacings,

might prove advantageous if future drilling is being considered.

Respectfully submitted,

'Nicholas H. Carouso  7-24-68
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THE INDUCSED POQQRfZATION METHOD

Induced Polar1zatxon as a geophysical measurement refers to
the blocking action or polarization of metnlllc or electronic
conductors in a medium of ionic solution conductors.

This electro- chemxcal phenomenon occurs wherever electrical
current is pPassed through an area which contains clectronic conductors
such as base metal sulfides. Normally, when current is passed
through the grdund. as in resistivify measurémcnts, all of the
conduction takes place through ions present in the water content
of the rock or soilj i. e. by ionic conduction. Thi's is because
~almost all minerals have a much higher specific resistivity than
ground water. The minerals commonly described as "metallic",
however, have specific resistivities much lower than ground waters.,
The induced polarlratxon effect takes place at those lntcrfaces
where the mode of conductlon changes from ionic in the solutions
f1111ng the interstices of the rock to electronic in the metalllc
minerals present in the rock. .-

The blocking action or induced polarization described above,
which depcnds upon the chemical cnergies necessary to allow the ions
to give up or receive electrons from the netallxc surface, increaseé

with the tine that a D. C. current is allowed to flow through the

rock; i. e. as ions pile up against the metallic interface the
resistance to current flow 1ncreases. Eventually, there is enough
polarization in the form of excess ions at the.interfacés to effect-
ively stop all current flow through the metallic particle. This
polarization takes place at each of the infinite ﬁumber of sqlution-
metal interfaces in a mineralized rock. A )

When the D. C. voltage uéed to create this D. C. current flow
is cut off, the Coulomb forces between the charged ions forming
the polarizatlon cause them to return to their’ s&aiy::ate._ This

movement of charge crcates a small current flow which can be

measured on the surface of the ground as a decaying potential difference.

Now if the direction of the current through the system is

reversed repeatedly before the polarization octurs, the effective

resistivity of thq_systemmasaa_whole-willmchange—ak—thewfrequcncy i

§

- - -----

.

spaced co-linear current electrodes were placed in the ground by

of the switching is changed.

In this induced polarization reconnaissance survey, five equally

—_—
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burying alumxnum foil in pits wetted with brine. Observatxons were
made in accordance w1th a symmetrical dxpolc dlpole conflquratlon

where the distance between the receiver or potential electrodes was
kept equal to the distance betueen adjacent electrode pairs. Generally
the receiving dipole is separated by one to six dipole units

("n" separatxon) from the ‘sending dipole. A precxsely controlled

square wave currcnt was sent through a sending dipole at 0.05 and

.3.0 cycles per second Crom which, at the recelvxng dipole, a D. C.

and an A. C. voltage was measured, respectively. By Knowing the
geometry involved (the dxpolc length or spacing and the separation
distance between the. two rece1v1ng-send1nv dxpole pairs), along

with the two voltagcs. an apparent D. C. and an A. C. reslstivlty

was calculated.  From these apparent re51stivities. their percentage
difference was determined, thus giving the Percent Frequency Zffect
(PFE). A thxrd quantity oroportional to PFE and inversely proportion-
al to D. C. resistivxty, called Metallic' Conduction Factor (MCF) was
computed in order to somewhat normalize PFE for variations in ground
conductivity purely as a technical interpretational aid.

The IP technique was developed primarily for porphyry type )
deposits and is perhaps the only reliable means of detectxng hldien
disseminated sulfides, However, the IP method works Just as well or
perhaps better on semi-massive to massive sulfldes. contrary to some of
the earlier thinking, for it gives increased response with increased

volume percentage of sulfides.
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INDUCED POLARIZATION AND RESISTIVITY SURVEY
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