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SUMMARY & C O N C L U S I O N S  

1 

I 
1 

The Yellow Jacket Mine property consists of 18 contiguous 

mining claims in the Cedar (Aubry) Mining District, Arizona. The property is 

in good standing, the 1982 assessment work having been filed. Road access is 

from Wikieup, 6 miles to the northeast. The terrain is foothills to low 

mountains, moderately rugged with about 400 feet of relief. Vegetation is 

sparse. 

] 

The claims lie in an area of Precambrian granite and schist 

intruded by early Tertiary dykes and sills. Mineralization at the Yellow 

Jacket consists of granite and porphyry breccias cemented in part by sulphides 

carrying values in gold, silver, zinc, copper, lead and cadmium. These breccias 

occur along northwest trending shears or fracture zones which dip steeply to 

the southwest. The width of the breccia zones varies but was noted to pinch 

and swell both along strike and down dip. The main breccia vein (Vein No.2) 

is reported to exceed 16 feet in width at a depth of 150 feet, but was observed 

to increase from 2 inches to about i0 feet over a down-dip distance of 

approximately 75 feet. Strike length of the breccia veins exceeds 600 feet; 

parallel limonite stained shears have been observed along a strike length of 

more than i000 feet. 

Grab and chip samples were collected from surface, from under- 

ground and from old dump material. A composite suite of high grade samples 
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SUMMARY AND CONCLUSIONS 

from the decline dump assayed: gold 1.355 oz/t; silver 21.85 oz/t and zinc 

29.30%. Higher grade samples have been reported. The averages of one shipment 

of 69 tons made in 1975 are: gold 0.435 oz/t; silver 15.73 oz/t; zinc 53.05%; 

copper 2.19%; lead 2.75% and cadmium 0.25%. 

The property has been developed by two adits, several small pits, 

a shaft (400 feet+) now caved and partially reopened as a decline. A mill 

operated on the property, probably around World War I, but no records of 

production have been located. Approximately 700 tons of high grade material 

was mined from the decline during the period 1972 to 1975. 

Potential exists for the location of several swells or pods of 

mineralized breccia along the shear zones. A strike length of i000 feet is 

indicated, three breccia-veins have been observed, and a down-dip length of 

more than 150 feet has been shown to exist. A small tonnage, high-grade 

operation is envisaged with possibly i0,000 tons in each mineable pod. The 

grade of this material could be expected to be less than that shipped in the 

past, possibly averaging 0.3 oz/t gold, i0 oz/t silver, 10% zinc and 2% copper. 

Exploration directed to the location of four or five pods of such material is 

recommended. Another possible source of revenue is the pyritized granite, a 

sample of which assayed 0.008 oz/t gold and 1.03 oz/t silver. Investigation 

of this material should be a high priority. Providing that a suitable option 

or working agreement can be worked out with the vendors, acquisition of this 

property is warranted. 

A two-phase success contingent program is recommended. The 

first phase would consist of grid preparation, mapping, geochemistry, sampling, 

ground geophysics and diamond drilling (i000 feet, BQWL) at an estimated cost 

of $i00,000 (Cdn.). The second phase would consist of 5000 feet of BQWL diamond 

drilling at an estimated cost of $200,000 (Cdn.). 
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I N T R O D U C T I O N  

The Yellow Jacket Mine property of 18 contiguous mineral claims 

is situated in the Hualpai Mountains, 6 miles southwest of the town of Wikieup 

and 56 miles by road southeast of Kingman, Arizona. The property was examined 

on November 3, 1982 in the company of Mr. Wirt Cunningham. AcCess was by 

pickup truck from Kingman. Mr. Cunningham, a contractor who had previously 

mined on the property when under lease, owns nine claims through the Arizona 

Mining Company and controls a further nine claims under lease from Gold Silver 

Resources, Inc. 

The terrain is moderately rugged with about 400 feet of relief. 

Vegetation is sparse. Sufficient water for exploration or small scale mining 

is available from a well on the property; electrical power is available from 

Wikieup. 

Mineralized breccia veins occur in a sheared or faulted 

Precambrian granite which has been intruded by younger dykes. The breccia 

fragments have been cemented by sulphides carrying values in gold, silver, 

zinc, copper, lead and cadmium. 

Development consists of two adits, several small pits, bulldozer 

trenching, an open decline and a 400 foot (+) shaft (now backfilled). While 

no records are available for earlier work around World War I, a mill site and 

waste dump indicate the previous existence of a small tonnage highgrade operation. 

Recent development (1975) has included shipment of 700 tons of highgrade material. 

A shipment of 69 tons to Asarco's Amarillo smelter averaged gold 0.435 oz/t; 

silver 15.73 oz/t; zinc 53.05%; copper 2.19%, lead 2.75% and cadmium 0.25%. 
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INTRODUCTION 

Mineralization has been observed in narrow shears and breccia 

zones along a strike length of more than 600 feet. A possible strike length 

exceeding i000 feet was observed in narrow limonite fractures and shears. 

While surface widths are very narrow, a considerable increase with depth has 

been demonstrated. The main breccia "vein" is 2 inches wide on surface and 

is reported to exceed 16 feet in width at a down-dip distance of 150 feet. 

Three mineralized breccia veins were observed with a good potential for locating 

other parallel shears. Potential also exists for the location of small economic 

pods of mineralized breccia material both down dip and along strike on these 

shear zones. 
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L O C A T I O N  & 

(Figure l) 

A C C E S S  

The claims are located in the Hualpai Mountains, Mohave County, 

Arizona in Sections 2 and ii, Township 15N, Range 14W, Gila-Salt River Base 

Line and Meridian. 

Road access was by light truck from Kingman, Arizona. From the 

adit area a 2 mile dirt road joins the Chicken Springs gravel road about 6 miles 

southwest of Wikieup. Wikieup is on Arizona State Highway No.93, approximately 

56 miles southeast of Kingman. 
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P R O P E R T Y  
(Figure 2) 

The Yellow Jacket property consists of 18 Arizona mining claims 

in the Cedar (Aubrey) District registered in the name of Gold Silver Resources, 

Inc. (Hoffman et al) and Arizona Mining Company (W.& J.Cunningham). Claim 

records were checked at the County Court House in Kingman, Arizona. 

Arizona Mining Company (Cunningham) claims (37465-37473) recorded in Book 257, pages 58 to 76 

Yellow Jacket Mines (Ho£fman) claims (3747z,-37482) recorded in Book 5V, pages 324 to 332. 

Affidavits for assessment work for 1981 and 1982 on all claims were inspected. 

They are in Book 867, pages 629 and 630. Two monuments (claim posts) were 

noted in the field. 

The nine Yellow Jacket Mine claims, owned by Gold Silver Resources, 

Inc., are under lease to W. & J. Cunningham. 
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P H Y S I O G R A P H Y ,  

V E  G E T A T  I 0 N, C L I M A T E  

The terrain is situated in foothills to low mountain country 

and is moderately rugged. Mean elevation is around 3900 feet above sea level, 

relief is about 400 feet. 

Vegetation is sparse, consisting of grasses, mesquite bushes, 

stunted juniper and cypress and a variety of cacti. 

The climate is semi-arid, mild in winter and warm with cool 

nights in the summer. The rainyseason occurs during July and August. 

Sufficient water for mining purposes is available from a well on the property. 

i 
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HISTORY 

The Yellow Jacket property has undergone intermittent exploration 

since World War I. No records are available for production prior to 1972 but 

it is known that concentrates were shipped. The upper oxidized mineralization 

was explored by shafts and trenches. One shaft was sunk to over 400 feet and 

possibly to 600 feet on the main breccia-gouge contact zone. Ore from this 

shaft was supplied to a mill located on the property. This shaft was filled 

in and later reopened as the existing open cut decline. The older workings, 

in addition to the shafts, included 195 feet of adit cross-cut. 

Two small adits totalling 303 feet, as well as more than 500 

feet of long hole drilling, were completed by Gold-Silver Resources after 1972. 

These workings are presently inaccessible. 

Between 1972 and 1975 an open cut decline was driven to exploit 

mineralization in the old shaft. During 1974-75 ore from this decline totalling 

700 tons (averaging 0.435 oz/t gold, 15.73 oz/t silver, 53.05% zinc, 2.19% 

copper, 2.75% lead and 0.25% cadmium) was shipped to the Asarco smelter at 

Amarillo, Texas. This operation was reportedly stopped by the state mining 

inspector in 1975. 

In addition, geophysics in the form of induced polarization, 

resistivity, self potential and magnetic surveys were completed in 1971 and 

1972. 
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REGIONAL GEOLOGY 

(Figure 3) 

The Yellow Jacket property is situated in the Hualpai Mountain 

Range between Kingman and Wickenburg, Arizona. This range is primarily 

Precambrian granites and local Precambrian metasediments (schists)." Some 

porphyritic granite has been reported. Tertiary (Eocene) volcanics and granite 

occur both within and overlying the Precambrian units° 

? 
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E C O N O M I C  G E O L O G Y  

(Figures 4, 5) 

On the Yellow Jacket Mine property, three mineralized brecciated 

shear zones or veins are exposed on surface, in underground workings, in the 

shaft/decline area and in pits. Breccia zones have developed along shears at 

the contact of younger intrusions with Precambrian granites. These intrusions 

consist of numerous dykes composed of andesite, rhyolite, pegmatite and aplite 

which may be related to different stages of fracturing or faulting. 

The principal shear zones and mineralized breccias have a 

northwesterly trend with a steep southwesterly dip. Interpretation of a 1971 

McPhar geophysical survey (IP and resistivity) shows this southwest dip and a 

rake to the southeast. A surface strike length exceeding 600 feet has been 

observed while the down dip exposure, in the vertical shaft (decline) area is 

reported to be over 400 feet and possibly to as much as 600 feet (Anderson, 

1975). The Width of mineralized breccia widens from a few inches on surface 

to sixteen feet at a depth of 150 feet in the decline. The shape of the 

individual breccia bodies can be expected to pinch and swell bothalong strike 

and down dip. 

The breccia fragments are cemented by a mixture of quartz, 

carbonate, pyrite, sphalerite, chalcopyrite and galena and contain values in 

gold, silver, zinc, copper, lead and cadmium. Sulphides occur within the 

breccias as part of the matrix, in tight shear zones and in fractures. Intense 



( ~  selected grab oF 
I a te r l a l  fron location 
of old dump (I00' North) 

\~ ] NEW 
\\ / / ~ E C L I N £  

St- .., Cv. st.i, 

ADII 

A~ 

P, 

G 
chip ~.5 ~'~ 

) 
/ 

/ 

I 
I 

\ 
\ 

\ 

%, SOUI, ADIT 
( c aved )  / 

' ~ \"~' 
'~, 

k:, 

Note: Traced from Hap No.2, by C.R.Ranney, May.lg7&. 

Early 
Tertiary 

pc [ ]  

® 

L E G E N D 

Porphyry dykes 

Granite, undifferentiated 

Granite & Schist 

Vein & breccia, mineralized 

Sample location site (1982) 

X 

(~) grab sample of material 
left aL location of old dump 
-pyrlt}zed granite 

Aa 

YELLOW JACKET MINE 

SKETCH OF 

SURFACE GEOLOGY 

1" - 50 w 
December, 1982 

~o,, ft. 

FIGURE 4 

14 



\ \  V~.b ovt¢.op 

J NEWDECLINE 
OLD INCZINE ~ , ,  / Lo ]20' below shaft collar \ y y / - -  

below 
-.. °.- a, ..r 'eve,:bT;oo.a r 

~ 7  V~.'. l / 

B~ 

ADIT 

Az 

CAVED-- 

? 

BRECCIA 
SIlEARING 

\ 

. /  
f 

\ I  I 

A .  
t'/wo r 

SOUIH 

L E G E N D  

Early ~ Porphyry dykes 
~ ert iary 

PG ~ Granite, , ,. . 
undifferentiated 

PG ~ Granite & Schist 

Vein and breccia, 
mineralized 

Q Sample location Site 
(1982) 

DECLINE 
I ,  caved 

YELLOW JACKET MINE 

SKETCH OF 

UNDERGROUND WORKINGS 

1 . .  50 f 

15. 

NoLe: Traced Prom Hap No.3, by C.R.Ranney, Nay,1974. Decembee, 1982 FIGURE 5 



13. 

7 

E C O N O M I C  G E O L O G Y  

(Figures 4, 5) 
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On the Yellow Jacket Mine property, three mineralized brecciated 

shear zones or veins are exposed on surface, in underground workings, in the 

shaft/decline area and in pits. Breccia zones have developed along shears at 

the contact of younger intrusions with Precambrian granites. These intrusions 

consist of numerous dykes composed of andesite, rhyolite, pegmatite and aplite 

which may be related to different stages of fracturing or faulting. 

7 

! 
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The principal shear zones and mineralized breccias have a 

northwesterly trend with a steep southwesterly dip. Interpretation of a 1971 

McPhar geophysical survey (IP and resistivity) shows this southwest dip and a 

rake to the southeast. A surface strike length exceeding 600 feet has been 

observed while the down dip exposure, in the vertical shaft (decline) area is 

reported to be over 400 feet and possibly to as much as 600 feet (Anderson, 

1975). The Width of mineralized breccia widens from a few inches on surface 

to sixteen feet at a depth of 150 feet in the decline. The shape of the 

individual breccia bodies can be expected to pinch and swell bothalong strike 

and down dip. 

The breccia fragments are cemented by a mixture of quartz, 

carbonate, pyrite, sphalerite, chalcopyrite and galena and contain values in 

gold, silver, zinc, copper, lead and cadmium. Sulphides occur within the 

breccias as part of the matrix, in tight shear zones and in fractures. Intense 
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CONOMIC GEOLOGY 

ocal pinching and swelling was noted on both breccia veins in the north adit. 

Minor amounts of gold, silver, zinc and copper were noted at all 

ites where the breccia material or fracturing was sampled. Of significant 

nterest is a grab sample of pyritized granite (R 2085 - No.7) collected from 

waste dump area outside the south adit. It contained approximately 5% pyrite 

nd no other sulphides but returned 0.008 oz/t gold and 1.03 oz/t silver. This 

ample may represent a Tertiary granite porphyry dyke since it has been observed 

hat Tertiary granites in this area are often pyrite bearing (Hauck and Bell, 

971). 
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RECOMMENDATIONS 

The following success-contingent exploration program is recommended 

on the Yellow Jacket claim group at estimated costs of $I00,000 (Cdn.) for 

Phase I and $200,000 (Cdn.) for Phase II. 

PHASE I 

- Establish control grid 

- Geological mapping 

- Geochemical soil survey 

- Clean out and drain, map and sample all underground workings, 

pits and open cuts 

- Conduct VLF electromagnetic survey across mineralized structure 

- Diamond drilling (BQWL): allow i000 feet in 4 holes to test the 

mineralized structure at depth. 

PHASE II 

Contingent upon the success of Phase I a program of diamond 

drilling to test the mineralized structures at depth and along 

strike is recommended 

- Allow 5000 feet. 

M, H. SANGUmErri ~, 

December 7, 1982 

Vancouver, B.C., Canada 

Respectfully submitted 
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APPENDIX "A" 

C O R D I L L E R A N  E N G I N E E R I N G  

1418 MARINE BUILDING. 3 5 5  BURRARDSTREET. VANCOUVER. BRITISH COLUMBIA V 6 C 2 G 8  TEL:(604)  681-8381 

W R I T E R ' S  C E R T I F I C A T E  

I, Michael H. Sanguinetti of Vancouver, British Columbia hereby 

certify that: 

i 

7 

i. 

2. 

. 

I am a geologist residing at 2208 West 35th Avenue, and employed by 
Cordilleran Engineering of 1418-355 Burrard Street, Vancouver, British 

Columbia. 

I am a graduate of the University of British Columbia, B.Sc., in 1965, and 

have practiced by profession since that time. 

I am a member of the Association of Professional Engineers of the Province 

of British Columbia. 

4. I am the author of this report Which is based on a study of private and 
published reports and on an examination of the Yellow Jacket Mine property 
near Wikieup, Arizona in the company of Mr. Wirt Cunningham on November 

3, 1982. 

5. I own no direct or indirect beneficial interest in the above property nor 
in the shares or securities of Canamex Industries Ltd., nor do I expect to 

receive any such interest. 

6. I hereby consent to the publication of this report in a prospectus or a 

statement of material facts. 

o ,'v g:-.'r.ffj% 
~ f4¢ / ,~ , ,  ,-,~ <,'X,r, ~, 

• . ~ i ~ _~ 
M. H. SA,~;GU'NETTI .~ 

, 
so,:_ G I 

MHS/z 
December 7, 1982 
Vancouver, B.C., Canada 

CORDILLERAN ENGINEERING 

~ t i ,  B.Sc.,~P.Eng., 

m 

Geologist 

GEOLOGICAL ENGINEERS ~ MINERAL EXPLORATION CONSULTANTS • MANAGEMENT 
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APPENDIX "B" 

ESTIMATED COST OF RECOMMENDED PROGRAM 
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ESTIMATED COST OF RECOMMENDED PROGRAM 

PROGRAM: 

ESTIMATED 
FIELDDURATION: 

Grid preparation 

Geological mapping 

Geochemistry 
Clean out, mapping, sampling of old workings 

Geophysical test 
Diamond drilling (i000 feet BQWL) 

2 months 

ESTIMATED COST: 

Salaries 
Geologist 
Assistant 

3 mos x $2500/mo ............ $ 7,500 
2 mos x $2000/mo ............ 4,000 

Overtime ......... 2,500 

Benefits ......... 1,500 

Fees: 
Management 
Professional 

o ° o . . . o o . , o o o o o ° ° o . ° o o . o o o o e  

20 days x $350/day ......... 

Diamond drilling (BQWL) 
M.obilization/demobilization 
i000 feet x $18.00/ft 

Consumables 
Board, lodging 

o o . o . o o  . . . .  o . o ° .  

o . o ° o ° o . o o o o o o . o  

. . o o o o o o . o o ° . . o o  

. o o o o . . o . o ° o o ° ° e  

General Expenses : 
Travel ................ 
Vehicle rental (4 wd: 2 mo x $1000/mo) .............. 

Fuel ................ 
Food, lodging ................ 
Assays (50 x $45: Au,Ag,Zn,Cu,Pb,Cd) ................ 
Analyses (500 soil samples x $13: Au,As,Zn,Cu) ...... 

Insurance ................ 
Freight, express, customs brokerage ................ 

Equipment, supplies ................ 
Currency exchange ($50,000 @ 1.235) ................ 
Miscellaneous, petrography, photography ............. 
Report preparation, drafting ................ 

Sub total 
l ~" ~c~[~ Contingency .... 

~ - ~ c ~ .  TOTAL PHASE I 

i0,000 
7,000 

1,000 
18,000 
5,000 
1,000 

3,000 
2,000 
1,000 
2,500 
2,250 

6,500 

250 

1,000 

1,000 
12,000 
2,250 
1,250 

$ 15,500 

17,000 

25,000 

35,000 
92,500 
7,500 

$i00,000 (Cdn.) 



APPENDIX "B" ii. 

ESTIMATED COST OF RECOMMENDED PROGRAM 

'HASE 11 

Contingent upon the results of Phase I, a program of 

5,000 feet of BQWL diamond drilling may be warranted. 

This program would entail 2 months field time at an 

estimated cost of .................. $200,000 (Cdn.) 
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ASSAY AND ANALYSIS CERTIFICATES 



~ & compeay Ltd. 

• 130 Pernbecton Ave. 
Nc~'lh Varcouvcr,  B.C .  

Canada V7P 2R5 
Phone: (604) 9854)681 
T ~ x :  04-35~7 

i i i 

Geochemical 
Lab Report 

' I [ IREPORTI 122-4014 j 

|FROM~ CORDILLERAN ENGINEERING LTD. 
DATE; . 19-NOV-B2 PROJECT~ ~IKIEUP 

SUBMITTEI| BY~ N-SANGUINETTI 

LOWER 

~ ELEMENT DETECTION LIMIT EXTRACTION METHOD SIZE FRACTION 

Cu " I PPM HNO3-HCL HOT EXTR Atomic Absorption -I00 
~Pb 2 PPM HNO3-HCL HOT EXTR Atomic Absorption -lO0 
_ :!--Z~ V--PPII- . . . . . . .  HNO3-H__..C_.~--__H.OTT_EXLT_R..-...--__..:-Atomi.c;;Absor~.ig~;--Z! O0 

A~ ,I PF'~ HNO3-HCL ~OT EXTR Atomic AbsorPtion -I00 
-~ : ,2 PPH HNO3-HCL HOT EXTR Atomic AbsorPtion -I00 
~i:ili::i;i~iii!,i}i~i :i:?; 1 PPM i :  :: HR03 Atomic Absorption -lO0 
Au !!~:;i::: ~ 5 PPB AQUA REGIA Fire AssB~ AA -I00 

Sn . 5 PPM X-RAY Fluorescence -I00 

SAMPLE TYPE 

OTHER 

SAMPLE PREPARATIONS 

CRUSH,PULVERIZE -100 
RETENTION OF REJECTS 
A~RECEIVE~r-RO-SP----- 

.| . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 
REPORT COPIES TO; CORDILLERAN ENGINEERING INVOICE TO= CORDILLERAN ENGINEERING 

RENARKS: SAMPLE SHIPMENT # 802 
i ASSAY OF HI6H Pb TO FOLLOW ON 622-4014 

" 3. Sn - INTERFERENCE i~OTED DUE TO Zn 
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~, SAHPLE:.: ': ELEi~ENT :: Cu Pb 
~ 'UNIT8 PPH PPH 

Zn A~ Cd Bi Au 8n 
PPH PPM PF'H PPH PPD PPH 

NOTES 

-R2087.:~I~: !' ~~ii ~ , : " -  18 
i R 20B8 i,:i:: .. i:~:. 13 

P 2079 
P 2081 3400 

54 
14 45 

1830 32,0 
2600 420,0 

220 1600 11,0 

0,2 25 
0,2 <5 

P 2082 

i P 2083 
F' 2084 

. P 2085 
. .  P 208& 

1800 700 1600 13,0 
2000 1.3 

> 10000 370,0 

~60 430 3200 18,0 
30 20 3* 

i 
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['-Cu 
Pb 
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[ Cd 

EXTRACTION ~ETHOD SIZE FRACTIOR 

,002 OPT -10~ 
,02 OPT -100 

o01PCT -I00 
,01PCT -100 
,01PCT -100 

SAMPLE TYPE 

ROCKS 

SAMPLE PREPARATIORS 

CRUSH,PULVERIZE -100 
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SA~IPLE.I. " ELE}iERT Au Ad Cu 
NUH~ER ;i UNITS : OPT OPT PCT 

Pb 
PCT 

Z n  

PCT 
Cd 

PCT 
HOTEG 

R 2076i " 
R 2077 ~ 
R 2078 
R 207~ 
R 2080 

0,077 9,10 3,55 
0,039 3,20 3,46 
0,030 1,26 0,13 
0,095 3.32 0,32 
0,035 4,95 0,68 

0,54 
0,62 
6,35 
8,40 
0,24 

R 2081 
R 2082 

I R 2083 
R 2084 

R 2085 

0,005 0,75 
0,060 1,41 
0,055 6,70 0,10 
0,016 1,35 0,11 
0,008 1,03 

0,04 - 

6,50 

"~ R 2086 

# 

1,355 21,B5 1,82 0,55 29,30 O,IB 

o . • 

" . - i  
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T h e  Y e l l o w  3 a c k e t  Mine  i s  an 'unusual  p r o s p e c t w i t h  
e x c c l l e n t  v a l u e s  s h o w n  both  on the s u r f a c e  and u n d e r -  

D h g r o u n o .  . . 
o 

G o o d  o r e  g r a d e  m i n e r a l i z a t i o n  in c o p p e r ,  s i l v e r ,  z l n c ,  

• and gold is exposed on the surface for over 600 ,eet." 

Underground development by means Of adit incline, 
drifts, shaft, and long hole drilling have c'orroborated 
the Surface showings. 

~ o  

A t w o : p h a s e  d e v e l o p m e n t  p r o j e c t  ~s r e c o m m e n d e d :  

(I1 A n  a d e q u a t e  d r i l l i n g  p r o g r a m  b e l o w  "the h i g h  
g r a d e  s h o w i n g s  in the  m a i n  shaft•  

" c .  " ' 

(2) S u b s e q u e n t  d e v e l o p m e n t  by an adit  i n c l i n e  and 
trackless mining, ~uided by- the results of the 
drilling program. . . 

° . 

B •. . •. o . 
- o 

"i 

. - ,  

- .  

• . . 

& ; • 

- ' ,  : ° "  
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YEI~LOV; JACKET ~XINE, 

INTiODUCTION 

~AqKIE UP, ARIZONA 

• o ~. , 

• k " • 

P 

.. o. 

• • • . , •  

T h e  Y e l l o w  i a c k e t  N~ine  i s  s i t u a t e d  in  the  P I u a l a p a i  R a n g e ,  " 
~n the Aubrey ~[ining District, 8-i/2 miles by good gravel road from 

" £ha to~%-n of "?li~ieup, Arizona. 5Vikieup is 55 n-liles south of K'ingman, 
Arizona on U.S. Highway 93, approximately 47 miles northwest of 
.]Bagdad Copper ~v[ines. It is 75 miles south of the Ithaca Peak copper 
operation of-Pennzoil-Duval Corporation: (See i~[ap No. I) 

4 • 

- . 

6 

This preliminary report was prepared for ~r. Hy l-[offn~oan, 
Manag{ng Director of Gold Silver Resources Inc,, a Nevada Corpora- 
fign, owners of the property• 

• -.. 

My first v-lsit to the property v:as made on March 22, 197Z 
in the company of Mr. Francis J. Denten, mining contractor. Five 
additional days were spent on the property in April 1972 as explorat[0n 
and preliminary development work proceeded. I particularly wish to 
Zhank Mr. F. J. Denten and Mr. Denys Poyner for their assistance 
.and the many courtesies extended to me during my examination. 

- . q 

• • . ~ " 

• . . 

SUMM.AI'~Y e 

o 

g 

I. The Yellow Jacket property comprises 18 claims located 
in Sections II and "2, Twn ~_~N, Salt River Base line, R ~Q %%r Gila 
and Salt River ~_eridian. 

Z. The original workings, in addition to the •main shaft and 
subdrifts nowbac.~fi!led, incldded 195 feet of edit x-cut in \vh[ch three 
veins were exposed. This x-cut was reopened and cleaned out by ~[r. 
Denys Poyner. " . 

3. Surface showings were stripped and exposed by bull- 
•dozer in August 1971. 

,f 

f 
D 

4, Since February 5, 1972, new underground w o r k i n g s  
comprise 303 feet of edit incline ~d drifting, and over 500 "eat of 
long holing above the bottom x~,orkings. In addition; a i0 x 12 foot 
shaft, back-filled for many years, was partially cleaned out by 

clamshell and sampled to a depth of 54 feet• All work was accom- 
plished under the direct supervision of Francis 3". Denten, a n-.,in[ng 
contractor of forty years experience ~n hard rock mining. See Niap 
I~/o. 4 

e,, 2 ~ '4 
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YELLOW JACKET I~ilNE, 

S U h ~ M A / ~ Y  ( c o n t i n u e d ) -  • 
,, , ,, 

e 

W.IKIEUP, AP-I ZO NA 

4 

. °  

. . .  

5. Good ore grade m{neral[zat'on [s exposed on the surface 
in cuts, p~ts and str~pp~ng for over 600 feet, ~vi£h principal "alues 
~n copper, silver, z':nc and gold. : ~ 

o 

"° "" '" " :" " - " -.4" 

6. .in pre1[rn[nary observations, it wa{ noted that ore occurs 
associated with breccia structures, both as a cement:.ng material, and 

in fractures and shearing along the edges of the porphyry intrusives, 
particularly where they contact the Precambrian granites. (See ~V[ap 

No, 3 ) 

: 7 .  S o m e  s e c o n d a r y  c o p p e r  o x i d e  a n d  s u l f a t e  w e r e  a l s o  
noted |n surface exposures. Massive primary sulfides, including 
(:}~.Icopyrite, ~.re found in nev." %vork[ngs I00 feet below the outcrops. 
Bull< sampling, to date, has indicated approximately a 3 t o  1 ratio 

Of silver to copper ~n the massive sulfides. . . 

:8. Two independent geophysical surveys have been made 
over the Yellow Jacket claims as an adjunct to the prelimi'nar~ ex- 

plorp.tion w'ork by k,[r. Hy l~of/man, A'Ianaging Director o£ Gold Silver 
Resources, L-%c. " . " 

. 0  

: 0  

4 

t ' "  
,e .  

~epor ~ i s. en'~itl c d ~ S elf P o : el,. Lial. and ~k,fagn eric .P r aiilc ~£-.'/" cii0 w-3.ac ~ t 
- -  . . . .  : ' "  ' . " - " ' "  . . . . . .  " I |  " - -  - ~.~, n.. e,~ ~, .,'qCo a"h - - /~ . .  ~,.dun ~y  ,-,.E'%.~" ~.z_ o n , l , .  . • 

• , & ~ , , ~ . , , W ' . ~ = : , - , . ; . * ~ k , : , ~ _ ~  ' ,  . . . . . . .  ~ ,  .,,k.L.:" ~ -  ; " ~ _  - - : . . Z ,  . . . .  . ~ . . . . ~ . . . - .  , . . .  ~ . r . . :  . ~ , o 

o . 

]Both reports indicate a rake of sulfide mineralization 
to the southeast. Two rather prorr'.inent anomalies were sho~-n be~Snd 
the southeastern limits of the recent underground ddveloprnent workings. 
See IVlap No. 4. . - 

• • 

9. The Yellow Jacket m{n~ng property is an excellent pros- 
pcct and :varrants further exploratlon and development. 

Q 

• - 3 
I 

Q 



C I 
O 

° . 

o 

i 

i. 

C 

e 
•@ 

4 

YELLOV$ JACKET ~ilNE, 

RECOMMEND ATIONS 
4~ 

WIKIEUP, ARIZONA 

• w* • C - . . .  

". , . " . .~ • ° 

A p h a s e d  p r o j e c t  to be  u n d e r t a k e n  in two  s t a g e s  i s  r e c o m -  
m e n d e d  as f o l l o w s :  • . . " " 

• - . " . " . i "  

I .  . An  a d e q u a t e  d i a m o n d  d r i l l i n g  p r o g r a m  to t e s t  b e l o w  the 
h{gh  g r a d e  s h o w i n g s  in the m a i n  shaf t ,  T h i s  p r o g r a m  s h o u l d  [ne lude  
at  l e a s t  1500  f e e t  of  d r i l l i n g  at  an e s t i n n a t e d  c o s t  of  f i f t e e n  d o l l a r s  

p e r  foot•  . 

"" E s t i m a t e d  c o s t  $ 2 2 , 5 0 0  

.° 

T e s t  dril l ing m a s s i v e  sulf ide 
zones beyond the southeast end 

of working s 

~ u l k  s a m p l i n g ,  assaying and t e s t i n g  
Q 

Total Phase 1 " • $ 

• 6, oo0 

Z, 500 

31, 000 

2.  P h a s e  2 i s  d e p e n d e n t  upon  the r e s u l t s  of  p h a s e  1: 
. 

Subsequent develop:nent by an adit incline and trackless mining 

guided by the results of the drilling programs• 

E s t i m a t e d  costs 

. 800 f e e t ' @  $70• 00/foot 

" 3. C o n t i n g e n c i e s  2 0 % . -  
m .  

Total E s t i m a t e d  Costs 

° 

GENERAL DESC~IImTIO: "q 

$ 5G, ooo 

17,400 
. . 

-$1o4,40o 

LOCATION 

The Yellow Sacker ,h, iine c~.-~prises 18 claims as shou~ on 

the ~Vikieup N.\V. Qvadrangle, :,:ohave '..~un:y. Ar'zon;-. '...~'. 

O e o l o ~ ; c a l  S u r v e y  T o p o g .  M a p .  

The claims, as shown on map, are located in Sect:.ons 2 an4 

II, Twn 15 N, P,- 14 W Gila Salt River Base Line and Meridian. 

- 4 - 
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YELLOV/ JACKET !vLINE#..WiKIEUP, A_~IZONA 

GENERAL DESCY<!P[#ION 
-L "' ' ' 

C L I M A T E  

(condnued) 

° 

• •° . 

i 

o •  

• ° 

The climate is semi-arid, mild in winter, warm witl~ cool 
n ~ g h t s  i n  t h e  s u m m e r .  T h e  r a i n y  z e a s o n  u s u a l l y  o c c u r s  d u r i n g  J u l y  
a n d  A u g u s t °  T h e  a v e r a g e  e l e v a t i o n  i s  a r o u n d  3 9 0 0  f e e t .  

• . 

• . -  • . 

- ° 

W A T E R  . . .  : 
. . .  . - : .  - • . • 

Ample water for mining purposes has been developed in the 
mine •120 feet below the outcrop. 
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GENER.AL GEOLOGY 
m ,- r o 

The Yellow Jacket claims lie in an area of Precambrian 
granitics which have been intruded b~: porphyritic and granitoid in- 
trusives, probably ofEliddle Getaceous age; they occur as dikes and 
tongues in the immediate area of the mine. 

It was particularly noted in preliminary observations that- 
the ore is associated with brecciated structures, both as a cementing 
material, and in fractures and shearing along the edges of the por- 

a 

phyry intrusive s, l~articularly'where they contact the Preca~.brian 
granite. The principal shearin~ = and ore occurrences have a north- 
westerly trend. The ore" itself, as shown both in surface and under- 
g.round exposures, dips steeply to the southwest and rakes to the 
southeast. This trend and rake was corroborated by longhole drill.ing 
frornundergrqundand by the apparent anomalies shown in the geo- 
physical surveys. 

• " "=~ an4 appended Geophysics (See n~ap underground -a-o, k.,.~s 
Reports). 

The two principal northwest shearings appear to merge {n 
the area of the main shaft xvhere the best ore grades and greatest 
I;hicknesses were encountered. 
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YELLOW JACKET hIINE, ~iKIEUP, ARIZONA 

° 

GENERAL GEOLOGY (continued) 
# 

Massive sulfide mineralization was noted where the principal 
northwest shears were intersected by complimentary shearing. 

(See maps showing new workings). 

Oe 

• ° 

OKE RESERVES - " . 

= -  

# -  . 

T h e r e  h a s  b e e n  n o  a t t e m p t  m a d e  to  d a t e  to  d e f i n e  a n d  b l o c k -  

out measured ore reserves in tl e preliminary exploration work. 

(See map sho'~:dng preliminary samplings). 
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Mr. H y  H o f f m a n  
M a n a g i n ~  D i r e c t o  r 
G o l d  S i l v e r  R e s o u r c e s  
1 4 3 3 3  A d d i s o n  S t r e e ~  
b-hern~an Oaks, California 

D e a r  M r .  !-Ioffman: 

° 

o. . ~.° .. 

' Re: 

~D 

• • . . " . 

. °  

CANA?IKa. 'S  Ot to  q,~. 

Q 

. 

o" " i 

o .  . 

" : "  i " • o - 

o 

o 

R e p o r t  Y e l l o w  J a c k e t  ~{ine 
# 

- . 

• * . 

Please" f'nd enclosed m y  report to you on your Yellow Jacket Mine, 
}v[ohave Coun.:y, .&rizena. I am sendin== under separate cover t.he 
maps covering your preliminary exploration projec:. 

• . 

The z~ap f i l e  also'contains a map cf Underground workings showing 
check samples and assay copies. 

6 

-- " B . . .  ° 

Please note that ! have i n c ] u d e d  a budget for b u l k  sampling, a n d  
f u r ~ h e  r ° " t _ s .  d i a m o n d  " "" a r ~ . ~ i n g  in my recorn:-nendat~.ons for a two- 
phase program. ' . . 

~.SSayS * ' "  " ~a:<en f r o m  the l o w e r  sect ion  of  the old shaf t ,  r e c e n t l y  
are exceptionally encouraging. 
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c l e a r e d  o u t  b y  c l a m s h e l l ,  

Respectfully s u b m i t t e d ,  

Charles R. P,a,.-"~. e ' /  ~ 
i ~ n l n g  Eng'.nee r 

C R R : t r r ,  
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Mr°-Wirt Cunninzhsm 
Holiday Inn 
Kiugmsn, Arizona 

Re: Report, Ye!!o~: Jacket Mine 

Dear Mr. C,ntuinghsm, 
° 

Please find enclosed ~i retort on the Yellow JackEt ;~ne, ','.'Lki~up~ 
~.rizonsj completed st your request° 

I h~ve" includ_~d s cl~im mnp on U.S.G.$. TopoE .j Wlkiup N.W. ~c~do~ 
8 smrfsce 5eo!o~t Nap of the nineraSized ares, ~nd s mad sho~:-~ing 
presen%"-~der.~r_~and ?.~er!~in=_s. Please note that the fo-..~er ~min shaft 
is completely back filled which you are no~: in the .nrccess of evscu~.tLng. 

@ 

Respactful!y s~b~.~itted, 

Charles Eo R~ney~ ~ 
}lining Engineer 

Profeszion8! E~ncer, 
State of Vsshington 
Ro. 3213, Jsn~ l, 19h8 
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]~' JAC}~T ].~YZ~ ',CIKIF~Pj ARIZO,~A 
a 

o. • . • - - . 

o 

0 .. 

" j 

. I 

I. The Yellow Jacket Mine is an unusual prospect with excellent 
• walues shov..-n both on the surface and ui~derzround. 

. 

e 

Good ore grade r~nerslizstion in_ copoer, silver, zinc, and 
gold ~nd silver is e~osed on the surface for over bOO feet. 

.6 

3-" Underground development by means of ~nclinejdrifts~ shaft' m~d 
strip~ing have corroborated the surface sho~,~nGs. 

~o A t~o-phase deve!op=cn~ program is reco;~mended: 

(I) }~ning-of the ore shoot exposed by s-~,rface stripping 
in the area o~ the old shaft. 

(2) "~pendent ~pon rezults of. phase I., subsequent develop- 
merit b.y 8n adit inclin~ end trec.Uless mining. 

.0 
t 

-i- 

o 

• t" 
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T .'3& YELLU,~ JACKET 1'~I~, I'KZ'Lr_P_JP~ AR_ZC~... 

: t 

I 

° . 

° .. 

. ° 

L ~  I 

A phased prcject to be undertaken ~n~ two stages is recoz.~ended 
a s  f o l l o w s :  • - 

• * 

I. ]4ining of the ore shoot exoosed by the surface st.~_pping in 
the area of the ~.min shaft. This area is ~£nere the best ore grades 
and greatest thic.tmesses have be~_n exposed; a sam.ple from a •dePth 
of 54 feet below this shaft collar assayed over 105 zinc, 5% copper, 
and one half ounce in gold over a }rldth of four feet. it can best be 
developed by excavating a tl'ench belo~ the fifty foot !evp.1 to provide 
aecess~ about thirty feet below the present incl<__ne; and drifting both 
nort~,:e~t and southeast on the ,,e.~m. Fror: 500 to lO00 tens of good 
~ade ore can reasonably be expected. The ore mined ~..~ll provide an 
excellent bulk sanple of the ~.~rsd~_ and character of ore to be 
anticipated ~-~.th further development. 

$  2, oo 

2,500 
--= 

.$ zS, ooo 

. . o 
° . 

"* 2 ~ .  

'" . 

EstL.nated cost 

Bulk sampling, ass~yinz, testing 

Total Phase !..-" 

2, Dependent upon results of ph-~se 1., m:bsecue.bt development 
by an edit inclLne and trackless mining can be undertaken. 

I 

@ 

-IA- 
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YEL.V~¢ JACK~f kqi~, WI"KI~JP, ARIZONA 
@ 

. IN_,~Cr~,CmTO~I  
9 

i 

The Yellow Jacket. :'ine is situated in the Hau!apai P~nge, in the 
).nBrey Mining District, 8~ m~!es by good ..~rsvel road fro= the to;a% 
of ~;~.kieup, Arizona. Wikieup i.s ~5 miles south of Kingman, Arizcna 
on U..~. }!igh%;~y 93, apDroximatel7 h7 miles northwest of BaGdad Copper 
]-lines. It is 7% m_~Ics south of %.he Ithaca Peak Copper Operation of 
~ennzoil-I>'.val Corporahion. (See ;[sp No. l) 

~n-_~l EY • .  

I. The Vel!o:; Jacket propert T ccup rises 18 claims located in 
Sections ll and 2, ."~uu lh N, Salt River 3ase line, R 16 ;.s Gila and 
Salt River Meridian. 

~. -"~e original work~ings, "in addition "~o the main shaft and 
subdrifts now hackfilled, included 195 feet of adit x-cut in w~ich 
%hree veins -were e~osed. 

3. Surface shootings were stripped and exposed by bu!Zdozer 
in August 1971o 

s~hal~ : oac.<-~4~-for-..~any years~: ~as oerl.m~ll~ c~e~ned out h~{ c!~m- 
shell,- an@:sanoled to a ,decth of 51~ ,~eet. al!__wo~,k.;,wa~:~c~o~olished 

- ~ i - ~ - - , -  - : - - - ~ ,  - - - - - ~ -  2 - : - = - ~ - - -  - = - ' : - - ' 7  . . . . . . . . . .  4 - ~  . . . .  • . . " ~n~gr ub_m, a~_rect~suo e-_.~vm s moa :oi~;-- ranch_ s~g,~B eate~:~-mmn~ n m: e~rec*~o~ 

6. In "prel~.~,~ins~ obser,:a~Ions, it w-~s noted that ore "o~curs 
associated ~-~th brecci.~ structures, both as s cexenting r~teriag~ and 
in fractures and she~r!~g along the edges of the porphy.~- int~sivcs~ 
particul,~rly where thav ccntact the Pcecsmbri~n granites. (See ..qsp 

¢ , ~ , . ~ 4 . , ~ - T K . - : , ~ , , ~ . ~ , ~ a % , ' ~ . ~  ~ - , ~ . - ~ " - ~ ' ; :  " ~ " ' , : - ' V , - ' t ' ~ " ? ' , - ~ ' ~ , - ~ , "  " 2 " ~ . . . . .  " - - - '~ ' ,~ , - r . , , , , .4~,~.=. ,w. . - ' . - . -~t~. - ,~: : - ,~.~. , ,~- .~=~._~. .~,~w~, ' ,~  

-2" 
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YELLOW JAC.:~Dr .~-~1~ ~[IK-r~SF~ ARIZC!;A 

61: ~-~.[ARY 

°• 

( cont:Lnue ~) 
@ 

8. 5%;o indenend~nt, geophysics! surveys have been --.~- over the 
Vel!cw Jacket claLTs as an adjunct to the pre!L~i_us~ 7 exploration worko 

.~he ~!rst survey ~zss conducted by McPMIR CE0~_~SYCS. It was 
ent{tled "Repoz%~ on the Induced Polarization end Resistivity recon- 
naissance and Test Survey st the Yello~¢ Jscket Minej Mohsve Co,m~ty~ 
Arizona." . 

~o%.h report.s indicate s r.~ke of sulfide .ninerslizsticn to the 
s~!theast. Tv, o rather prominent snores!tea were sho:,~ beyond the scuth- 
eastern limits of the recent underground development wcrk~ngs. (See 

No. h) , : 
. . o 

9. 
-' 

. ".,.. 

• t. . , 

~"~ne Yellow Jscket _~"~_no =o,-~orises 18 claims as sho~m on %.he '~2ikieup 
~.W..0%~adr~ng!e~ :,[ohsve Cotunty, Arizona, U.~. Geological Survey Topos. >~p. 

The ° c!airs, ss sbo~,u~ on .~..=p, are located ~,n Sections 2 and II, 
Twn 15 N~ R 14 I'I Gi!~ Salt River B.ase Line and Meridian. 

CLIMATE 
c 

The climate is semi-.~rld, mild in winter, warm with coo! ni~ts 
in the s:~rAer, ?~e rainy season ~:~aslly occurs d~.mring July and August, 
The average elevation ~s around 3900 feet. 

WA TEP. 

Ample water for mining purposes has been ieveloped in tho ~-nc 
120 feet below the outcrop, 

Q 

@ 

P,°E.A. po~ler is eveilab!e in :';ikieup. 

-3- 
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"~ZEI/x91~ JAC:~T ,'.FF}.~ I"~KI!V_.:P, AF~YZONA 

. 

GEneRAL ~0LOUY. 

The Yellow Jacket clair..s lie in an are~ of Precar~bri.~n grsnitics 
which have been int.~ded ~- porp.~ritic mud -~Tenitoid intrusives, 
probably of ].[iddle Cretaceous age; they occur as dikes and toDgae3 in 
the i~tmediate ares of the mine. : . : 

I% was particularly noted in pre~.z~na-7 obse~,ations that the ore 
~s associated %~th brecciate4 structures~ both as a cer.enting material, 
and it. fractures and shearing a.~.ong %h? edges of +he po~.~h.vr~, int~'~sives, 
particuTsr!v x:bere the.v contact the Frecsmbrian granite, q~ne princiFs! 
shesr~mg and ore occurrences .h_~ve a nort.~.ester!y trend. The ore itself~ 
as sho;~., both in surf;ca snd"~nd~r~rc'a-d e~¢sures~ dips steeply %o 
%he southwest and rakes to ~h_ southeast. %~-'--'s trend and rake w~.s 
corroborated h~..~ !on,hole 4rdllin Z from under~rcund and by the a~.osre.nt 
anomalies sho',~ in the 9eoph[sica! s~,rvevs. 

(See map under~rcund workings and apoended 0eop~sics Reports)& 

. ' 2 h e ' T ~ ; - o  principal north;eat shearinzs aprear to merEe in the 
ares of the na~n shaft where the best ore grades and greatest thick- 
messes were encountered. . .  

Msssive sulfide ~dmera!ization w_~s noted where the princiDal 
nort~,;est shc~rs ~zere ~ntersected ~,~ comp!~rentary shearing. 

(See raps sho'~P_ng new workings). 

o. E . .  

B 

There has been no attempt m~-~e to date to define and bloc3~out 
measured ore reser~zes in the preliminary exploration wor~. 

Eowever, excellent ore oco}rreng~.s hsv~ been noted for I_,00 feet 
on the surf_ace, and in ~oth the cld'and new ~nderEround worki/~s, 

(See mop showing prelimina-~j samplings). 

:'~ Din ~ Engineer 

-b- 
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YELLOW JACKET MINE 

The Yellow Jacket property comprises 18 claims, 
2;T.  SN., R.  4¼., 

located in Sections 
Gila and Salt River Base Line and l%leridian. 

II and 

The-properly is controlled by-Gold Silver, Exploration under !e~se and ooti6n-,~o >~" 

~ -,- . , , .... - .......... r _ ~ -, ,, . , -- y Wirt Cunningham purchase. It,ls currently beinj developed under sublea_~e b 

of. Los Angeles, California and \VikieuD.' Ar~zofia. ~ " 

• . • 

o n . m e  su fa  _ i =  
Str1~Dln~ fo~'-over ~00..~ee~ ,vlth the rlnc~ aLvalues ~n co e ~ _ _ __ ...... .< .+ ......... ~._~ . . . . . .  p p r ~ -inc ~-sllver~: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . .  - -  . . . . . . . . . . . . . . . . .  . . :  . . . . . . . .  P P _ ~ _ . ~ ,  . . . . . . . . . . . . . .  , . . a n d ~  

ggld...~Fhr ee differ.ent~ veins ha~e. b e en expos ed, . varying, in,-widtb-fron~, 2:~0-fee~ 
. ~i~e-velns:are ~oug~ll~. aralle-~ and ire associated wiih-~-mornhvr~- ÷ . . . . . .  ~---- 

In 1872, Gold Silver Exploration accomplished over 300 feet of new development 

II0 feet below the surface on the sout-h eas~ end of the ore e/posed on the surface. 

in addition. ~o two geophysics surveys by McPhar Geophysics and Sampson G. 

Sargis. ~he- orJ/~.inal--:,'o~kin~r~.~uming-~he-.F-ir,s~.--A,Vorld' s-W~r.included a -!O--~-4~- 

~h~f~. This shaf£%vas_.partiaily.c!eancd out .h3: .cle~:n .shell-and sam l~le d at,a. de~[h 
- -. ~ f e  et.~.~_~ e~ e ,@.XC el~nt y~lu e s An<~C..gpp e r. ~.Z! nc.._.~.old, andSi!ver._v.,er.e_ enc oun- 

• er.~ ivlr. uunlungnam is presently engages in stripping and sampling th!s 
" area. He. is reported to be planning an underground deve!pment program. 

%ViLh- proper, de, ye!op;men~;--~.~he-Yellow - :,Jacket-Drop er%~.hms~an~e0ccellent ch~unce~.of ~ 
exposing substantial, uantities-of ood ~ade cQD~er. 2.inc ores c.ar,~-v~n=; ~nr~r~-~=h] 
g01dTand ~&il0'er' v/lues., ,_~ -" 
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CONCLUS]'ONS 
' .  • L . . . .  

• o 

l°  T h e  s b u l h e r n  end o f t h e  I - tualapai  R a n g e ,  
A r i z o n a ,  

. °  

w e s t  of Wikieup,  
is an area which has largely been Overlooked since the 

. t  

e a r l y  I 9 0 0 s  when  m a n y  s m a l l  high g r a d e  gold  and s i l v e r  o p e r a t i o n s  
w e r e  p r o d u c i n g .  T h e  f ine  f r e e  gold•found in the o x i d i z e d  z o n e s  
w a s  l o c k e d  in t h e  sutf id'es  at r e l a t i v e l y  s h a l l o w  depths ,  the  area  
w a s  remote~  and the  m e t a l l u r g y  of  the t i m e  did not p e r m i t  e c o n o m i c  
re¢oyery. -. 

%~issarea-during:-the_ fir atZg~orld . Wa~=~.It :!s-,signifiqanzt _that~he_bas ej 

" . / 7  
? 

Charles R. ~ nl y ~/..~ 
]V[in~ ng En~neer 
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• "'Location: 
O" 

Y~LLOW JACKET CLAINS 
. 

" "The Yellow Jacket Claims and mine are approximately six (6) mi'les south- 

• west of Wickieup, Arizona and Federal Highway #93. The group consists of nine 
. ° 

6 - "'(9) contiguous claims, sll claims being in section il, T IS N, R i4 I?, Nohave 

County, Arizona. Surface elevation of the mine and claims is approximately 

4000' ~bove sea level and are in the Hualapai Nountains. - -  

o 

Accessibility: 

Chicken Springs Road, a good, gravelled county road, passes within two 

2 

(2) miles of the property to the north and in an east-we~t direction. A bull- 

dozed road loads to the mine property approximately two (2] miles to the south 
4 

from its intersection with Chicken Springs Road• Travel by any ~y~e of vehicle 

is unrestricted from ~ickieup, and the mill site, to the mine• 

Previous Exploration or Development: 

The Yellow Jacket claims were explored and developed for the production 

of gold~ silver, copper, lead and zinc ores in the past. No records are avail- 
m 

~)le or could any reference be found in literature to this mine but it is known 

that concentrates weze shipped from the workings. The upper oxidized dikc con- 

tacts were ex~plozed by shallow shafting, these shafts being present to this 

time, One shaft was sunk to over 400' and possibly to 600' on the breccia- 

gouge, contact zone snd this shaft supplied ore to a mill located on the property. 

C 
'" 

This shaft has now b~come the site for an open cut decline to the breccia ore 
f. 

body. 

Two small drifts by Gold-Silver, as sho~ on the accompanying map, were 

driv'en in order to evaluate the properties. 

by these workings. 

Exte'n~:ive mineralization was found 

O 

J 

m 



YEhLO~¢ JACKET CLAI~IS -2- 

Present State: 

At this time the Yellow Jacket Claims and mine area has been leased to 

another operator for development and production of the comp]ex ore present on 

Che property. Extensive excavation work has been and is being done at this 

¢imc by the operator in an attempt to open pit mine the ore body• 

" o£~.or¢~haYe.-be%n..miDcd;,and.shippgd_by~$hisi~e~th~d~and.aD0ther~00~t0~ 800 tons 

~,,.g~d_.ore. is~now exposed and will be removed in the near future." The open 

-pit, or cut, has become impractical to work due to the steep rock faces and 

Che possibility of large rock falls or slabbing into the pi t of these faces. 

"The opermtor'is now planning to build a portal using structural steel and rock 

~olts to anchor the steel into the face in order to start an underground opera- 

¢ion at the site. The operator is also exploring the adjacent areas for i 

¢ontinuati6n of the breccia-gouge zone under the sul~rounding talus and al!uvium 

•I 

covered areas. The operator also plans to drift into the face at depth to 

ascertain if a shear or fracture system is present and mineralized. Several 

mineral bearing dikes are present in the granites of the mine area and at least 

one dike has been noted to be crosscutting other dikes so this exploration 

could Well. ead~o=the~deye!opment~.0f~,o.thdz.b0dics~.o[:q;~.~ 

Th~ leas~ at present in effect on this property calls for a 7~% royalty 

on smelter run ore to Gold-Silver Exploration from the lessee. In June of 1975 

this return to Gold-Silver will rise to I0%. At the end of 4 years a pa)~ent 

of $200~000.00 will be made to Gold-Silver, less any amount previously paid, 

mnd a t  that time the royalty will be lowered ~o 5% of smelter returns for the 

life of the mine. ~qe property will be returned to Gold-Silver on default o£ 

contract or non-performance of other clauses. 

O 
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l" 

( 

Although this property is being degeloped at this time, further exploratory 

work and detail mappifig of all claims should be carried out. The extensive 

bzecc[a-gouge zone, large fractures or shears, intruding dikes both mineralized 

and barren and the structure of the area necessitates a b£tter understanding of 

all features in order to carry out the exploration and development required for 

~his property. : "-" 

• o 

o - . 

Geology: • 
. 

~ I n  some localized areas the granites tended to become poTphorytic. 

r 
,. 

An extensive dike pattern is present with four (4) different types noted; pegma- 

tire, aplite, porphory and andesite, probably relating to three (3) different 
• o 

times or ages of fracture and faulting activity• Mineralization was noted to 

be present in the porphory and andesite dikes. All areas examined were in 

locales of heavy shear zones,'with crushed zones being present in areas of ex- 
. 

treme shearing. Many of t h e  dikes were noted to be fractured, offset and in- 

truded by dikes of a different age and material. 

ThQ only extensive Breccia zonelocated in the immediate vicinity to date 

is found on the Yellow Jacket Claims and this breccia was replaced in part and 

cemented with and by the solutions carrying the sulphide ores 6f silver, lead, 

zinc, copper and free gold. The breccia is located at the contact o f  a large 

f~acture or fault with both lateral and vertical movement and is given a Ter- 

tiary age. ~ hard granite, cut by porphory dikes, forms the hanging wall 

"while a very extensive kaolin gouge zone in contact with a rotten granite forms 
I 

the foot wall. The vertical shaft sunk on the breccia vein was collared on a 

thin vein exposure and reportedly was sunk to over 400' and possibly to as much 

600" in this ore bearing breccia. The present pi't is approximately 150' below,' 

@ 
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o 

o 

o 

the former collar of the shaft and timbers from the shaft are present in the 

".floor of the pit. The" vein can be seen in the wall qf the pit and at the ~- 

9 r e s e n t  de~th the  b r e c c i a  c o n t a c t  zone o f  m i n e r a l i z a t i o n  has widened t,: s i x t e e n  

(16') feet in width. ~c length of this contact zone has not been determined 

~ut over forty (40) feet has now been exposed to view. A six (6') foot high 
o 

bench of ore is ready for removal at this time. Assay I01 was cut across the 

top of this bench. Assay 102 was cut do~m the face of the bench in country rock 

in order to determine possible dissemination of minerals into country rock. 

• Appearances indicate to the author that only the top of the fracture-shear . 

system and subsequent mineralization have bee~ exposed by erosion. This is 
o 

• ° • ,  

a l s o  i n d i c a t e d  by the r a d i c a l  widening o f  the  b r e c c i a  zone from the prev ious  
I 

exposure to that found at approximately 150 feet of depth; a few inches to 

~ sixteen f e e t  in width. 
• ! o 

@ 

( 

Three maps dated 1972 and 1974 are included with this report. Mr. C. R. 

~aney, mining engineer, drew the maps. The deep cut now present was excavated 

a f t £ r  t ~ e s e  s u r f a c e  and s u b : s u r f a c e  maps were completed.  

The two drifts to the east of the mine face are sho%,ql on two of the maps. 

Good ore of gold, silver an~ copper waft'found in these drifts and a massive 

sulphide zone of pyrites was found in the" most easterly workings. The heavy 

shearing and fracturing of the rock's is indicated and this shearing with the 

intrusion of proph0ry dikes and mineralization of fracture veins and breccias 

can be inferred from this map work. Three shears with mineralization are found 

in the western drift. Dikes intr-aded into the granite along fracture and/or 

shear zones intruded by porphory dikes can be located surficiai!y above the mine 

and are also visible in the rock face as now exposed. The surface dike contacts 

have-been explored in at least two places by shafts sunk on the granito-po:10hory 
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_. contact. The minerals have been oxidized and leached but the brilliant green 

• .of copper oxide is st{ll present and the gold content will still be present in 

Q these upper, exposed and near surface contact zones. At one point a d~_ke cuts 

T~.rough another dike and at th~s intersection the oxides of copper are found 

( , ZO 5e present in good quantity, grading into sulphide ore at a shallow depth. 

An extensive shear pattern is" suspected to be present in the im~,ediate area. 

Of t~e present mine face. The fault-fracture-shear system at the mine face is 
. ." . . 

, "  striking N 37 ° I; r and near vertical dip. A number of mineralized shears in the ~-- 
• . . 

. underground WorI:ings are found to be paralelling this.strike. 
• - ° .- ~ 

The present operator is exploring ~fist'west of the present face in order 

O1 ".to determine if additional fractures are mineralized. One dozer cut shows the 

top Of s~ear fractures in rotten granite. -Assay-,Ye/lo~.-Jacke~103.-~ab,.ta~en 

.~fr.om lhi~.~_inci~ie.n .t~.~ein@y~ter~-~nd~ d~ea~:sho'<.~oma,mine;aliza~ion.,~_j,~ith some.. 

; depth this fracture vein cou!d well_be ,commercial The Yellow Jacket 104 assay 
• - . . , .  . . 

was a grab sample o f  an oxide  zone above and to  the eas t  o f  the ~/ne face-and 

on an upper bench. 

po~hory dike. 

~valuation of Present ),[ine~ 

This s~mple represents a leached area in contact with a 

i 

° 

. . . 

A true evaluation of the Yellow Jacket Hine and claimed area cannot be made 

@ 

at this time. A total of 700 •tons of ore has been shipped to a mill for concen- 
e. 

tration and then to a smelter for sale• ~i~ur~h~:600~g0~0~,tons_~:of~the~bame..t~pe 

@~f~rg, --i~--~in~si~ht~-~at~this~ritins~ A vertical shaft at and near the uoint of 

remova! of all of the ore penetrated the ore body for another 250 feet and pos- 

sibly for another 450 feet. 6~•!~ was-~present-o~site,~and th~.ore_£z.em~th6"~i~ 

~h~ft:-~. Upp!.icd,~hc:~mil! :s~ ~n~infercncc -can- be-~de~;tbat--th~,-ore, body will 

i 
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@ 

. o b 6-. 

@ ~i~fe~ed b~ock. All present i:Iformation indicates that a~ least this much 

ore will be shipped but a guess would be thatthis figure is highly con- 

servative. -_ " . : 
? . 

@ 
- An I P was .run over this mine area by the o~,n%ers, Gold-Silver, and this 

.s~rvey instrument indicated extensive metallic mineralization to be present 

@ 

over a wide area. Verification of one area was made by bull dozer cuts and 

excavation. The area is the one now being mined• 

.. 

K ~ . I I  Shipments: . " 

" " "r 

~re~h~pped~~ After all deductions of smelter charges and ~,arious de- 

~uctions included in the smelter charges an average of $44.1S per ton of concen- 

8 irate was returned to the mill facility for further deduction of their charges. 

I have no figures or statements of these charges to examine and can not give a 

figure per ton realized by the mine operator. ~_ 

An &verage figure of $141.03 per ton of concentrates was ddducted for 

@ 

smelter charges. Another $16.78 per ton was deducted • for freight charges from 

mill to smelter. Another $I0.00 per ton was deducted as freight charges from 

mill to railhead. As previo!sly noted no mill costs for concentrating the ore 

are at my disposal. Recovery rates are quoted a s  being, mine run to concentrate: 

Gold 81.58% 
: Silver 82.08% 

Copper 82.52% 
* Lead 66.76% 
• Zinc 91.93% - " 
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O 

"For this reason assay reports are included but not discussed with this 

C A}i assay reports do indicate more contained metal in samples than report. 

D ~hat recovered. A heavy dilution of the ore at the mine face could account 

for the low dollar figures given above• A total of $30,906.42 was paid to the 

mili before their deductions and the balance paid to the mine operato~'. 

Recommendati6ns: 

O1 

O . 

I. A detailed mapping program utilizing all existing surface and sub- 

surface knowledge be instituted at an early date t o  adequately evaluate this 

O 

Q 

property. - 

2. This mapping work should indicate other favorable areas f6r mineral 

exploration on the claims. " 

S. Should'the claims and mine be forfeited or returned to the owners, 
o. 6 

at that time an underground mining program should be carried out by the o~,mer~. 

. A contract to mill the produced ore should be obtained from the presen~ 

operator for all ore to be beneficiated at the'I~ickieup facility. 

Respct£ully submitted, 

" 4" / 
• "s "~. ,/, , ? 

Dale Y. "Anderson 
Geologist 

• March 17, 1975 
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Introduction: 

The Yel!~ Jacket Mine is situated in the llaulapai Range, 

in the Aubray Mining district, 8~ miles from the town Of 

Wilieup, At!zonal ~ :' .. 

• •f . 

" - . - 

The write= has based his opinions on one field trip to 

the mine site plus the reports, both written and verbal of 

several aosoclates in the mining industry. The write= has 

: . # 

27 years experience in the field 6f mining and 18 years in 
° 

supervision and management. 
8 

@ 

0 

o 

J. 

O b j  e c t i v e  : .. . 

• . L. 

t 

b. 

To.exp'lore, develop and mine the ore .exposed by surface 

cuts and tunnels to a vertical depth of 140 feet below the 

incline adit. 

Summary of report and conclusions: 

- ° r 

O 

° 

. - 

: f°, 

. 

. .  The generally accepted first step on most mining proper- 

ties are to core dri'll the bes~ targets for a do~n. dip ex- 

tension of the ore, However, the nature of the Yellow Jacket 

ore body appears to be in the form of pockets and chimneys, 

w h c i h  require closer spacing of the drill holes 

greater cost. 

therefore a 

On completion of a drill program, the cost of develop- 

ment is still necessary, ho~:ever, the cost savings in a drill 

program is the elimination of needless development. 

° 

- n g 4 



To reach, a balance bet~een exploration, development 

and mining of the Yellow Jacket ore body, I recbnraznded the 
I 

trackless mining method for the follo~:ing reasons: 

• i. Development and evaluation of the down dip extensions 

of the ere exposures bet~.~een the incline adit and the kn~:.~n 

o=e on the north ore shoot are possible, while at the same 

time a mining depth of 60 feet can be obtained on the morth 

ore shoot. - - 

%" 

10 • 

2. Mining of the north ore shoot can be carried on 

while the incline continues d~n dip to the south to explore 

the parallel vein, and to obtain a mining depth of 140 feet 

on the ore reported in the inclihe adit and exposed, in the 

upper tunnel • . 

3. By raising a shaft to the surface and installing a 

hoist for mmterial removal, the ramping system cancontinue 

@own indefinately. 

i i 

Q 

Kecommenda tions : 
Q 

i. Recondition and enlarge the incline adit to accom- 
G 

modate an2 yard loa'd-haul-dump unit for trackless mining. 

2. Drive an incline following the vein to the •north 

@-20% to the end of the vein. (Approx. 350 to 400 feet). 

3. Drive a raise from a point near the end of the in- 

cline to the surface ( in the most promising showing of ore) 

. 
Evaluate your position as per grade and tons of ore. 

A. Positive Position 

t 

Start mining north ore shoot while simul- 

taneously driving the incline to the south 

on the parallel vein at 20 % (a distance of 



° 

350 to 400 feet should expose the ore down dip from 

the incline adit). Drive a raise to the surface. * 

B. Negative Position 
• . 

Mine the ore that is profitable and get out. * A raise 

is necessary to comply with the mining laws for a second way out; 

~; thought should be given to the possibility of widening said 

raise out to shaft size, should ramping down continue. 

! , . - 

Cost of recommended mining steps: 

I.- Recondition and enlarge the incline adit to accommodate a 2 

yard-haul-dump unit for trackless mining. 

Cost: 

@$ 1.00 f= 3 - 

t i m b e r i n g  caved a r e a  

; 

2 .  

excavation of 300 feet of 6' x 7' Co a 8: x 8' size 

| $ 6,600.00 

'_3,400.00 (wild guess) 
I0,000.0"0- TOTAL 

Drive a 8' x 8 r incline foll~.;ing the vein to the north 

@-- 20 • to the end of the vein 350' to 400'. 

. 

Cost: 375 ft. @ $ 75.00 per foot = $ 28,i25.00• 

Drive a 4' x 5' raise fro m-~nd of inlcine to the surface 
i- 

( in the mmst promising showing of ore). 

Cost: 60 ft. @ $ 50.00 per foot = $ 3,000.00 

. Drive a g' x 8' incline back to the south 350" to 400'°" 

Cost :  375 f t  @ $ 8 0 . 0 0  per f o o t  = $ 3 0 , 0 0 0 . 0 0  

.0 
. Drive a 4' x 6' timbered raise to the surface. 

Cost: 140 f$ @ $ 70.00 per foot= 9,800.00 

$ 80,925.00 
15 % contingencies ....... 12,000.00 

Total 92,925.00 



0 

0 

O 

The above costs include all dis[)osables i.e. p~ider, fuse, pipe, 

vent tube, power line, timber, ~$edges. pipe fittings, drill oil, 

drill, steel, bit and etc. 
. . • 

The cost of mining the ore is impossible to calculate as it depe ~ 

on the type of mining selected, which in turn, is soma what determine 

by the competence of the ore and surrounding walls. However, the 

recommended equiptment list is adequate to service one stope in addit 

to the incline and raise~ so I have estimated your front money needs 

as follows : 

200 tons per week $ 20.00 per ton x a six week waiting 

period + $ 24,000.00 front money needed. 

o 

7 

o 

i 
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Recommended Equiptment : " 

0 ~• J 

.C 

I. 

1 

1 

1 

1 

1 

2 

50 to 60 KVA generator 

900 CFM Compressor 

2 yard L~ID unit 

Long tim jumbo with 2 mmchinc:s 

"2 stage blower 20 HP 

single stage blower IG lIP 
o 

sludge pumps 

stoppers in Jl~ 38 class 

$ 40,000.00 

12,000.00 

1,400.00 

1,500.00 

3,800.00 

. D.. 

° 

I bi~ or steel sharpener 

I dry room for I0 employees with showers 

12 cap lamps and chargers 

12 'self rescue units 

I00 feet i%" air hose 

200 ~eet ½" water hose 

I00 feet I? air hose 

10 PC drill steel-- 2 ft. Carbide inserts 
intraset 

900.  O0 

4 8 0 . 0 0  

240 o00 

i 

q 

I0 PC drill steel--4 ft. " 

20 ~G drill steel--6 ft " " 

20 PC drill steel-- 8 ft. " 

Air tugger single drum 5 HP 

I t  

! !  

I !  

" 260.00 

" 560.00 

" " 600. O0 

i 

@ 
O6. 

Q • I 
B " 

I 
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Arizona Mining Co. 
15840 Ven~ura Blvd. 
Encino, California 

Gentlemen" 
I 

COPPERI IEAD,  INC. 

• P.O. BOX 931 
WIKIEUP,  A R I Z O N A  8 5 3 6 0  
• (602)  765-2269 

The following is Our proposal for driving decline drift and 
mining ore at Yellow Jacket: 

We propose to drive an incline drift from the S.E. inclines 
- cross cut to the N.W. on a 20% decline past the open cut and 

then return to that ore body which will put us at the 200' 
level (see drawing) The block of ore now measures 50' x 9' 
and weighs 9 cu. ft. per ton and will give us i00' of overhead 

ore • 

Cost of driving decline • 385 @ $70 per ft. $ 26,950 
. . 

Cost of mining ore @ $6.50 per ton x -- 
32,500 5000 tons 

o 

Timbering for aeras needed 10,000 

Total cost for driving, •mining &•timbering $ 69,450 

The ore in this block has increased in value with depth. The 
relative samples assayed at the i00' level assay #101, 
March !0, 1975 by Charles O. Parker & Co. taken by 
Mr. Dale Anderson, an independent Geologist showed a value of 
$195 per ton in place. 

50' long x 9' wide x 100'-'deep = 5000 tons 
in the initial block x $195 per ton 

"" Value of mined ore stock piled at mine $975,000 
i 

Thi's proposal is for the initial mining of 5000 tons of ore to a 
stock pile at mine site. Further evaluation of ways to mine 
remaining ore should be made at that time. The possibility of 
si~king a shaft from this point should be given primary con- 

sideration. 
. Youcs very truly, 

"'~ . . . .  ~ ,  "-'-J ~ Denten 
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ARIZONA MINING CO. OF CALIFORNIA 
85(]0 LOUISE AVENUE . 

NORTHRIDGE, CALIFORNIA 91436 
349 -5917 

o 

% . "  

• . _ °  . . . .. • . " . • 

. . -  ' COST OF M I N I N G  OPERATION . 

• ° . . . . 

"[he fo|Iowlng costs were taken from our actual truckTng, m[|l~ng, and smelting "charges 

on ore shTpped todate. Theore  values are from assays taken by Dale Andeison, an 

~ndependent geoTogls~, and assayed by Charles O.  Parker & Company, Denver.. 

Colorado, cop~es of" which are in th~s report dated 3/10/ '75, Yellow Jacket, assay 

t101.  

~lv~n~ng Cost ° • • • • • g O t l  • • I • e e l  • • e 6 • • • • • 

~nc|. overhead and superv~slorl 

Trucking ore to M~I| . . . . . . + . . . . . . . . . . . . 

M i | | i n g  Cost . . . . . . .  . . . . .  . . . . . . . . . . .  

Trucking concert,'rate from mill to rail h~ad @ 3 to I raHo . . 

Shipp~ng from rai|head to smelter@3 to I rat;o . • . . . . • 

Smelting cost t43.83 Per concentra~'ed ton @ 3 to I ratio . . . 

]go]& royalty at ~ net smelter returns . . . .  • . . . . . . . . • 

Contlngen cy 

To~a| Cost of' m~n~ng, M~'l|Tng, smelling c~nd sh~pp~ng 

$ 22.00 Per Ton 

° 

12.00 Per Ton  

25 .00Per  Ton 

3.33 Per Ton 

5.00 Per Tan 

47.94 Per Ton 

13.87 Per Ton 

5.00 Per Ton 

$134.14 Per Ton 

• ° 

Assayed varue of ore . . . .  . . . 

Less rn~n]ng + processing cost . 

$195.00 Per Ton 

134.14 Per Ton 

Net pront'" . . . . .  • . , , , ,  $ 61.86 Per Ton 

ProductTon of 1560 tons per rno. x 6],58 = $96,501.60 profit per month. 
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CAPITAL REQUIRED 

Cap~ ta| reclutrecl • • • • • • • I • • i • • • • • O • • i • • ® 

/ 
. .- . 

" " COST OF MILL ON SITE 

Projected cost to purchase and instal! a 150/200 ton per day 

Flotation Mill 

Repayment of loans and accounts payable 

Q 

. 

o 

, WORKING CAPITAL 

Cost of operating m~ll, $13.50 per ton x I too. tonnage of 1,560 tons 

Cost oF drTvtng decline o£ 385' @ 70.00 per ft. 

M~n~ng cost of $22.00 per ton x monthTy procluctton (1,560 Tons) 

Total 

PROJECTED COST OF OPERATING MILL ON SITE 

a.  Cost of operation 

b .  

• ¢ .  

Trucking ore From mTne to m~ll on s~te 
. f  

Cont~ngen  c-), " 

Total cost to operate mill 
o 

i 

$400, 000. O0 

. .  . • -  . 

200, 000.00 

90, 000. O0 

21,060.00 

26t 950.00 

34,320.00 

$372, 3o. oo 

$ 

$ 

11.00 per tar 

1.50 per tar 

1.00 per tar 

13..50 per tar 

O 
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° .  

a .  Custom Mill Charges 

PRESENT COST 
ml  

b. Trucking from Mine to Mill 

Present Cost 

Cost of Milling and Trucking on SZte 

Net Savings Per Ton 

1,560 Tons per month ProductTon Savings @ $23.50 per ton = 

Annual Savings 

$ 

$ 

$ 

25.00 Per Ton 

• 12.00 Per Ton 

37.00 Per Ton 

13.5C) Per Ton 

23.50 

36,660.00 Per Mo. 

 9,92o.oo 

W|th the Tnstallatbn of a 150/200 ton per day mill at the sTte, ~t is possible to 

double mining and mTll~ng capacity, which w~II result Tn doubZing our profits. 
M 

. ° 

. . t ; - -  " e  

t 
S 

L 

I 
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LINCOLN i ,I/\CIllN ERY  ii:) .. ~--"c[:..':-'~ ~.'.t~ " ~ v ~ '  ~ ' s . " ~  

12920 E. IMPERIAL H~VY. - SANTA FE SPRINGS, CALIFORNIA 90670 
868-6796 582-5491 

. A u g u s t  14, 1975 

. 
° 

o 

Mr. David zipp 
17600 Gledhil! Street 
Northridge, California 91324 

Dear sir: . • 
. J 

Persuant to your instructions, the following items are new and 
used costs (estimated) of quartz ore processing and precious 
metal recovery system for processing 150-200 tons of ore per 
day. These are contemplated for a location with established 
truck rates. Wikieup, Arizona, is such a location. 

Also, adjustment should be made for items contemplated which are 
not required or for items required which are not included in 
this estimate; welders, shop tools grinder, drill press, etc., 
and also for rest room facilities and living accomodations, 
laboratory or assay facilities, chemicals, etc. 

Due to inflation and adjustments "and items not herein contem- 
plated, I would suggest a $250,000. budget to provide the 
flexibility for adjustment of ecological items, replacement of 
terrain, after miningand landscaping, etc., also processing 
of used mine water, etc. 

These items contemplate a wet processing situation; however, 
it may be desirable to us@ a dry system for much of this separa- 
tion in order to reduce the capitol equipment and also improve 
ecological conditions. 

Total for electrical installation, wire, electrical starters, 
switch boxes, etc., (material) 

Labor 
Installation of equipment 
• oundations, etc. labor, 
concrete, maintenance, 
shop, etc. 

$ 7,500. $ 12,750. 
12,000. ii,000. 
35,000 27,500. 

18,000. 28,000. 

171,150.00 282,700.00 

m 
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NLEW AND USE D 

l e  

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

I0. 
II. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 

29. 

Crude ore bin 
Crusher feeder 
Jaw crusher, 18"x36" primary • 
Conveyor to rolls 
Roll crusher 30"x18" or larger 
Conveyor 
Fine ore bin 
Ball mill feeder 
Ball Mill 5'x6' 
Denver duplex jig 
Denver unit cell 
Spiral classifier 
Sand Pump 
Conditioner 
Flotation cells 
Sand pump 
Conditioner tank 
Flotation cell 
Sand pump 
Table, concentrating 
Sandpump 
Concentrate pump 
Concentrate p~mp 
Filter 
Blower 
Filtrate pump 
Vacuum pump 
Wet rea-agent feeder & 
line feeder 
Wet rea-agent feeder & 
line feeder 

I . 

USED 

750 
1500 
4500 
2750 
7500 
3250 
1250 

• - 1800 
18,500 

, 8 0 0 0  
6500 
3750 
3200 
2400 
3800 
3200 
1500 
2750 
3200 
4500 
3200 
1700 
1700 
1500 
75O 
700 

1500 

1500 

1500 
A 

$98,650.00 

NEW 

2,000 
3,500 

ii,000 
4,500 

. .  18,000 
5,200 

3,250 
3,750 . 

50,000 
14,000 
12,750 
7,500 
5,400 
3,800 
6,000 
5,.400 
3,200 
5,000 
5,400 
8,000 
5,400 
3,000 
3,000 
3,200 
1,500 
1,200 . 

3,500 

2,500 

2,500 
L 

$203,450.00 

This estimate contemplates the Wikieup, Arizona area and 
requires a 90 day construction period which begins upon 
acceptance and completion of contractural arrangements. 

I-am available for further discussion of this project, at 
your convenience. 

° ° 

JWN: cs 

Respeb~gul!y submitted, 

19"- 
• / / ~ /  John W. Nelson 

o 
i 

o 
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WI L L t A M  J. L O G A N  
• 3200-Corno Ave. S. E. 

• Minneapol is ,  Minnesota 55414 
6 1 2 - 3 3 1 - 4 9 8 0  

QI 

M r .  Wirt CunnMgham 
8500 Louise Avenue 
Northddge, Ca. 91324 

Re: 

o 
o 

Ocfober 9, 1975 

Your request For quantity take offs from engineered projection chart of 
targets Aa B, Ct & D of Yellow Jacket Mine, Wikieup, Arizona 

Dear Mr.  Cunnlngham: 

TARGET A -Tonnage to 400 foot level 194,569 Tons 

TARGET B - Tonnage fo 400 toot |evel 

TAP~GEr C -Tonnage to 400 foot level 

157a267 Tons 

142,551 Tons 

Tote! of Targets A, B, G 494,387 Tons 

TARGET D - From 400 foot to 603 foot Ievel 

Total Tonnage of Targets A, B, C, 

Please find attacheg work sheets show~ 

558,933 Tons 

&D 

ng derivat~on of computatTon. 

q . . . . . . . . . . . . . .  I b 

|-~053,320 :Tons 

Mlmng Engineer\ .z 

Professional Engineer 
S~ate of Washington 
No. 3227, Feb. l ,  t948 

O • # 
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J,  

,0  

TARGET A 

Rectang | e = 

Tr|ang/e A = 

Trlangle B -= 

T r i a n g l e  C = 

Triangle D = 

TARGET B 

R e c t a n g l e  

Triangle A 

Trtaagle B 

Triangle C 

Trlans|e D 

W I L L I A N  J. LOGAN 
"3200 Como Ave. S. E. 

.Minneapolis, M;nnesota 55414 
612-331-4980 

ENGINEERING CACULATIONS FOR TARGETS A,  B, C, & I~ 

" FOR YELLOW JACKET MINE,  WIKIEUP, ARIZONA 

4 

I 6 ' ×  68' x 295' = 

(78' :,: 295 ' ] /2  = 

(8e x 2£59/2 = 

(16' x 295')/'2 = 

(16'  × 2 9 2 ' ) / 2  = 

4' 

320,960" Cu;. f t .  

11,505 sq. f t .  x 16' 

I2 ,685 sq. f t .  x lr6 ' 

2,360 sq. f t .  x 22 I '  

2,360 sq. f t .  x 221' 

• = 1 8 4 , 0 8 0 "  cu~. . f f .  

= 202,960~ cu...ff;. 

= 521,560 cu . . f t .  
° 

= 521,560. cu.. f f ; .  
4 

1 , 7 5 1 , 1 2 0 "  cv~. ff./9 

194,55P: 1-ons 

= 8 '  x 3 5 '  × 3,~0' = 

= (47" x 350') /2 = 

= ( 7 T x  350')/'2 = 

= (20' x 350' ) /2 = 

= . ( 20 ' x  350')/'2 = 

m 

oO 

98,000 cu. f t .  

8,225. sq. f t .  x 8' 

13,825 sq. f t .  x 8' 

3,500 sq. f t .  x 163' 

3,500 sq. ft.  x 163' 

= 6 5 , 8 6 0  cu~. f t .  

= 110,800. cu.. f t .  

= 570 ,500cu .  ft. 

= 570,500 cu. ft. 

1,415,400 cu. f~.,/9 

157,'267 Tons 
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4 

Q 

TARGET C 

ReclangJe = 

Tdang[e A = 

Tdang/e B = 

Tr;angie C = 

Tr|angle D = 
• o 

el 

W I LL IAiV1 J. L O G A N  
"3200 Corno Ave. S. E. 

'M;nneapot;s, M;nnesota 55414 
• 6 ]2-331-4980 

tENGINEERING CACULATIONS FOR TARGETS A, B, C, & D 
FOR YELLOW JACKET MINE, WIKIEUP, ARIZONA 

L 

T 

. 

16' x 82' x 290' = 

(55' × 29o'k'2 = 

(20' x 290']/2 = 

(I 6' ~ 2 9 o ' v 2  = 

(]6' x 290'1/2 = 

380,480 cu. Ft. 

7,975 sq. ft. x 16' 

2,900 sq. Ft. x 16' 

2,320 sq. ft. x 157' 

2,320 sq. f t .  x 157' 

= 127,600cu. ft. 

= 46,400 cu. f t .  

= 364,240 cu: Ft. 

= 364,240 cu. f't. 

I~282,960 cu. f ' t ./9 

142;55! Tons 

w 

TARGET D 

FROM 400' TO 600' LEVEL 

Recfang [e = 

Tr|ang le A 

Tr|ang|e B 

48' × 200' ~ 410' = 

(92' x 200" /2  = 

(136' x 2 0 0 ' ] / 2  = 

. = ¢ ~ e  

000 c o . . .  

9,200 sq. ft. x 48' 

13,600 sq. f t .  x 48' 
= 441 ,600  cu. ft .  

= 652,800 cu. Ft. 

0 
TOTAL TONS 

5,030,400 cL;. Ft./? 

558,933 Tons 

= 1,053,320 
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3200 Como Ave. S. E. 

Minneapolis, Minnesota 55414 

• . W i  L L I A t V l  J..  L O G A N  " 

: 612-331-4980. 
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MePHAR REPORT 
INDUCED POLARIZATION 
AND RESISTIVITY 
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! REPORT ON THE 
iNDUCED POLARIZATION 

AND RESISTIVITY 
RECONNAISSANCE AND TEST SURVEY 

AT THE 
YELLOW 2ACKET MINE 

IV~OHAVE COUNTY, ARIZONA 
FOR. 

HOFF~A-N MiNERAL RESOURCES 
EXPLORATION COMPANY 
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M c P H A R  GEOPHYblCS 

NOTES ON THE THEORY, METHOD OF FIELD OPERATIOI~ 

AND PRESENTATION OF DATA 

! 

FOR THE INDUCED POLAR/ZATION METHOD 

.. ~..~/" 

Q 

I n d u c e d  P o l a r i z a t i o n  a s  a g e o p h y s i c a l  m e a s u r e m e n t  r e f e r s  

to the blocking action or polarization of metallic or.electronic ... 

conductors in a medium of ionic solution conduction. 

This electro-chemical phenomenon occurs wherever 

electrical current ~s passed through an area which contains metallic 

minerals such as base metal sulphides. Normally, when current is 

passed through the ground, as in resistivity measurements, all of the 

conduction takes place through ions present in the water content of the 

rock, or soil, i.e. by ionic conduction. This is because almost all 

minerals have a much higher specific resistivity than ground water. 

The group of minerals commonly described as "metallic", however, 

have specific resisdvities much lower than ground waters. The 

induced polarization effect takes place at those interfaces where the 

mode of conduction changes from ionic in the solutions filling the 

interstices of the rock to electronic in the metallic minerals present 
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i n  t h e  r o c k .  

The blocking action or induced polarization rnentioned 

above, which depends upon the chemical energies necessary to all6w 

the ions to give up or receive electrons from the metallic surface, 

increases with the time that a d.c. current is allowed to flow through 

the rock; i.e. as iGns pile up against the metallic interface the 

resistance to current flow increases. Eventually, there is enough 

polarization Lu the form of excess ions at the interfaces, to appreciably 

reduce the amount of curren= flow through the rnetal![c particle. This 

polar%ration rakes place at each of the ~nf[nite'nurnber of solution-rr~etal 

interfaces in a mineralized rock. 

When the d: c. voltage used to create this d.c. current 

f l o w  is CUt off, the Coulomb forces betwee~ the charged ions forming 

the polarization cause them to return to their normal position. This 

mov,ernent of charge creates a small current flow which can be 

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

From an alternate viewpoint it can be seen that if the 

direction of the current through the system %s reversed repeatedly 

Before the polarization occurs, the effective resistivity of the system 

as a whole will change as the frequency of the switching is changed. 

This is a consequence of the fact th.at the amount of current flowing 

through each nmeta11[c interface depends upon the length of time that 

current has been passing through it in one ~[~:ection. 
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The values of the per cent'frequenc7 effect or F. E. are 
o . .. 

a measurement of the polarization in the rock mass. I-Iowever, since 

the measurement of the degree of polarization is related to the apparent 

resistivity of the rock mass it is found that the metal factor values or 

M.F. are the most useful values in determining the amount of 

polarization present in t~e rock mass. The ~ values are obtained by 

normalizing the F.E. values for varying resistivities. 

The induced polarization measurement is perhaps the most 

powerful geophysical method for the direct detection of metall~c ._ 

s.ulphide mineralization, even when this mineralization is of very 

low concentration. The lower limit of volume per cent sulphide 

necessary to produce a recognizable IP anomaly will vary with the 

geometry and geologic environment of the source, and the method of 

executing the survey, r-Iowever, sulphide mineralization of less than 

one per cent by volume has been detected by the IP method under 

proper geological conditions 

The greatest application of the IP method has been in the 

search for disseminated metallic sulphides of less than 20°~ by volume. 

However, it has also been used successfully in the search for massive 

sulphides in situations vchere, due to source geometry, depth of source, 

or low resistivity of surface layer, the EIv[ method can not be successfully 

applied. The ability- z~ differentiate ~onic conductors, such as water 
t 

filled shear zones, n=~.=_~es the Ii D method a useful tool in checking EM 



i 

{ 

4 

-4- 

anomalies which are suspected of being due to these causes. 

in normal field applications the IP method does not 

differentiate between the economically important metallic minerals 

such as chalcopyrite, chalcocite, molybdenite, galena, etc., and the 

other metallic minerals such as pyrite. The induced polarization effect 

is due to the total of all ele'ctronic conducting minerals in the rock mass. 

Other electron[c conducting materials which can produce an IP response 

are magnetite, pyrolus[te, graphite, and some forms of hematite. 

L~ the field procedure, measurements on the surface are 

made in a way that allows the effects of lateral changes in the properties 

of the ground to be separated from )he effects of vertical changes in the 

properties. Current is applied to the ground at two points %n distance 

(X) apart. The potentials are measured at two other points (X) feet 

apart, in line with the current electrodes is an integer number (n) times 

the basic distance (X). 

The measurements are made along a surveyed line, with 

a constant distance (nX) between the nearest current and potential 

electrodes. In most surveys, several traverses are made with various 

values of (n); i.e. (n) = I, 2, 3, 4, etc. The kind of survey required 

(detailed or reconnaissance) decides the number of values of (n) used. 

In plotting the results, the values of the apparent resistivity, 

apparent per cent frequency effect, and the apparent metal factor 
4 
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measured for each set of electrode positions are plotted at the inter- 
. . .. 

section of grid lines, one from the center point of the current electrodes. 

and the other from the center point of the potential electrodes. (See 

Figure A. ) The resistivity values are plotted above the line as a mirror 

image of the metal factor values below. On a second line, below the 

metal factor values ' are plotted the values of the per cent frequency effect. 

in some cases the values of per cent frequency effect are plotted as 

superscripts of the metal factor value. In this second case the frequency 

effect values are not contoured. The lateral displacement of a ~ven -- 

val.ue is determined by the location along the survey line of the center 

point between the current and potential" electrodes. The distance of the 

value from the line is determined by the distance (nX) between the current 

and potential electrodes when the measuremen= was made. 

The separation between sender and receiver electrodes is 

only one factor which determines the depth to which the ground is being 

sampled in any particular measurement. The plots then, when 

contoured, are not section maps of the electrical properties of the 

ground under the survey line. The interpretation of the results from 

any given survey must be carried out using the combined experience 

gained from field results, model study results and theoret/cal [nvest~- 

ga+ions. The position of the electrodes when anomalous values are 

measured is irnporr2.n'. :~ the interpretation. 
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In the field procedure, the inter~-al over which the potential 

differences are nueasured ~s the same "as'the interval over which the 

electrodes are rnoved after a series of potential readings has been made. 

One of the advantages of the induced polarization Tnethod ~s that the 

same equipment can be used for both detailed and reconnaissance surveys 
! 

merely by changing the d~stance (X) over which the electrodes are moved 

each time. ~n the past, intervals have been used ranging from 25 feet 

to 2000 feet for (X). In each case, the dec~si0n as to the dish~nce (X) 

and the values of (n) to be used is largely determined by the expected 

s~ze of the mineral deposit being sought, the size of the expected anomaly 

and the speed with which it is desired to progress. 

The diagram in Figure A demonstrates the method used 

in plot~:ing the results. Each value of the apparent resistivity, apparent 

metal factor, and apparent per cent frequenc 7 effect is plotted and 

iden~fied by the position of the four electrodes when the measurement 

was made. ~t can be seen that ~he values measured for the larger values 

of (n) are plotted ~arther from the line ~ndicating that the thickness of 

the layer of the earth that is being tested is greater than for the smaller 

values of (n); i.e. the depth of the measurement is ~ncreased. When 

the i~'. E. values are plotted as superscripts to the ~A.~" values the third 

section of data v~lues ~s not presented and the F.E. values are not 

contoured. 
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The  a c t u a l  da ta  p lo ts  i nc luded  wi th  the r e p o r t  a r e  p r . epared  
- ° . °  

u t i l i z ing  an IBM 360/75  C o m p u t e r  a n d ' a  C a l c o m p  770/763  I n c r e m e n t a l  

Plotting System. The data values are calculated, plotted, and contoured 

accordLng tu a prograrorne developed by IV[clDhar Geophysics. Certain 

symbols have been ~ncorporated into the programme to explain various 

situal~ons in recording the data in the field. 

The IP measurement is basically obtained by measuring the 

difference in potential or voltage (~ V ) obtained at two operating frequen- 

cies. The voltage is the product of the current.through the ground add 

the apparent resistivity of the ground. Therefore ~n field situations 

where the current is very low due to poor electrode contact, or the 

apparent resistivity is very low, or a combination of the two effects; the 

value of (~ V) the change in potential will be too small to be measurable. 

The symbol "TL" on the data plots indicates this situation. 

In some sit-cations spurious noise, 

will rer~der it impossible to obtain a reading. 

l 

either man made or natural, 

The symbol "I~" on the 

d a t a  p lo t s  i n d i c a t e s  a s t a t i on  a t  w h i c h  i t  is  too n o i s e  7 to r e c o r d  a r ead ing .  

If a reading can be obtained, but for reasons of noise there is some doubt 

as to its accuracy, the reading is bracketed in the data plot { ). 

In certain situations negative values of Apparent Frequency 

Effect are recorded. This may be due to the geologic environment or 

spurioms electrical effects. The actual negative frequency effect value 

recorded is indicated on the data plot, however the symbol "NEG" is 
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indicated for the corresponding v~lue of Apparent Metal Factor. In 
• . . ° .. 

contou~-ing negative values the contour lines are indicated to the nearest 

positive value in the immediate vicinity of the negative value. 

The symbol "NR" indicates that for some reason the operator 

did not attempt to record a reading although normal survey pro'cedures - 

would suggest that onewas required. 

topography or other similar reasons. 

This may b e  due to inaccessible 

Az'._y symbol o t h e z  ~ than those dis- 

cussed above is unique to a particular situation and is described within 

the body of the report. 
- . . .  

i 
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M E T H O D  USED IN PLOTTING D I P O L E - D I P O L E  

I N D U C E D  P O L A R I Z A T I O N  AND R E S I S T I V I T Y  R E S U L T S  

| 2 t 3 4 

S t a t i o n s  o n  l i n e  

5 6 7 8 9 

x = E l e c t r o d e  s p r e a d  l e n g t h  

n = E l e c t r o d e  s e p a r a t i o n  

n - 4  

n - 3  

n - 2  

n -- i 

n - i 

n - 2  

n - 3  

n - 4  

P P P 
1,2 - 6 ,7  2 ,3  - 7 , 8  3 , 4 - 8 , 9  

P P P P 
1,2-5,6 2,3-6,7 5,4-7,8 4,5=.8,9 

P P P P P 
i,2-4,5 2,3-5,6 3,4-6,7 4,5-7,8 5,6-8,9 

P P P P P P 
1,2-3,4 2,3- 4,5 3,4-5,6 4,5-6,7 5,6-7,8 6,7-8,9 

M . .  M.R M.F. M.E  M.F  M . F  
1,2-3,4 ,2,3- 4,5 3,4-5,6 4,5- 6,7 5,6-7,8 6,7- 8,9 

M.R M.F. M.R M.F. M.F. 
1,2° 4,5 2,3-5,6 3,4-6,7 4,5-7,8 5,6 -8,9 

M.E M.F  M . R  M . F  
1,2-5,6 2,3-6,7 3,4.-7,8 4,5-8,9 

M.F. M .R M.F. 
1,2-6~7 2,3-7,8 5,4-8,9 

Apparent Resisti~,ity. 

I 

9 

Apparent Metal Factor 

n - i 

n - 2 

n - 3 

n - 4  

_| 
t ~ I I ! , I r 

F. . "- . . . . . . .  E 
1,2- 3,4 2,3 -4~5 3=4-5,6 4,5-6,7 5,6-7,8 6,7- 8,9 

F.E. RE. F.E. F.E. F.E. 
1,2-4,5 2,3 - 5,S 3,4- 6,7 4,5 -7, 8 5,S - 8,e 

F.E. .I.E. F E. F.E. 
1,2-5,6 2,3-6,7" 3,4-7,8 4,5-8,9 

F.E. F.E. RE. 
1,2-5,7 2,3-7,8 3,4-8,9 

A p p a r e n t  P e r c e n t  

F r e q u e n c y  E f f e c t  

Fi~. A 
... j 



i~TcPHAR GEOPHYSICS 

~EPC~T ON. THE -- 

. ~DUC~D ioO LJ~I~dZAT~ON 

~CO;~NA/SSA/~CE AND TEST SUP~VEY 

AT T~E 

YELLO ~-V JACKET I~LNE 

I~OHA%rE CO~TY, A~IZOANA 

FOK 

EXPLO~R.~TIOiN CO~ PANY 

1, IN T~.©DUCT!O.~; 

-%t the request of ~r. H 7 b-'o'Junnn c£ Hcff:nan E1h~er=l Resources 

~_ pL~r=~cn Cc~.p~y, ~Ac.Ph~r h~ completed ~n induced Pola~tzn~on an~ 

Resis~vi~/F.eco~n~dssance and Test Survey ~t the Ye 11!~w ~ncket i~Ine, 

~-oh=vo Coun.~/, Athena, l~ne Yellow Jacket l~ine is si~ted in the 

v~inity o.: Greenwood Well, wlthLu the Hoffn%an Lode ChLoe, Sec~on l l, 

Subsequent to the Induced Pola~iz~tien ~ud Resistivity Survey, 

th". property ~us e~u~ned by }w'r, C.P. Keegcl o£ Keegel Engineer~n Z 

Y.r-corporKted, eu~Jine~'~n~ consu/~n~s ~o ~qo~frnnn ~Atner~l Resouzc~s, in 

- o~cle~- to p~ovt~e geologic ~ckgrouncl  for the IP Luterpre~a~io=. The-geology 

z.nd ~eraliza~.~n a~ th~ Y~LI~w lacket ML~ a~d Hcff:rm~-~ Lode Clain~a are 

4oscr[b=d in a i~-.~co~.~aiszance Exan~io= ReFort d~ed July 3, 197!, and 

Tkc roc/:s wi~/~in ~he cl~ group ~r~ Precarr.br~an rne~.%nnorphic=, 
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~e~'-. The veLn.~ c=-_t.n!~ .~=iLni~ed, ~:~=~.c breccia frz~mcn~ which ~re 

s~-z~r, 5~ %hz ~pomed - a ~ L n e r a / i = z t ~  w i ~  ; b i n  t h e  veins i S  e::~ic a'.~ ~heza 

~ a  no e%+i~t :0=~-~4, ~ o t h  flas~ wei~.s appear t o  5e ~he wa~/~ o~[ z zlmgle 

cf t~e =.ce-+~.=r.=h!=s ccu=~ h+y ~ast-wee~ v~r~.ec.l £~.'~ m~y b ~ v e  eentroLle-~ 

a~=g t h e  ve~. In c=dcr ~o : c .h !e ' , ' =  ~k+.u, nx=-~¢ur~r~c--t~ ~ ' e r e  . . ~ = d . . . ~ . . ~  

Z~O-f~e~ ,:.,J.~.cIem P+.~+--~. = ~+'--~-z!e =o=+S~v;est-~r~z~L-~ : .~cc := . ,~ . i=~c .uc :  l'+r : 
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McPHAR GEOPHYSICS 

APPEND~[X-- 

T H E  I N T E R P R E T A T I O N  OF 

INDUCED P O L A R I Z A T I O N  ANOMALIES 

F R O M  R E L A T I V E L Y  S M A L L  SOURCES 

The induced polarization method was originally developed to 

detect disseminated su~phides and has proven to be very successful in the 
search for "porphyry c~)pper" deposits. In recent years we have found 
that the i1 m method can also be very useful in exploring for more con- 

centrated deposits of limited size. This type of source gives sharp [i m 
anomalies that are often difficult to interpret. 

The anomalous patterns that develop on the contoured data 
plots will depend on the size, depth and position of .the source and the .. 

relative size of the electrode interval. The data plots are not sections 
showing the electrical parameters of the ground. When the electrode 
interval (X) is appreciably greater than the width of the source, a large 

volume of unmineralized rock is averaged into each measurement. This 

is particularly true for the large values of the electrode separation (n). 

The theoretical scale model results shown in Figure 1 and 

FiEure Z indicate the effect of depth. If the depth to the top of the source 
is small compar~ to the electrode interval (i. e. d X) the measure- 
ment for n = 1 will be anomalous. In Figure 1 the depth is 0.5 units 
(X = 1.0 units) and the n = 1 value is definitely anomalous; the pattern 
on the contoured data plot is typical for a relatively shallow, narrow, 
near-vertical tabular source. The results in Figure Z are for the same 
source with the depth incre~.sed to I. 5 units. Here the n = 1 value is not 
anomalous; the larger values of (n) are anomalous but the magnitudes are 
much lower than ~or the source at less depth. 

Where the electrode interval is greater than the width of the 
source, it is not possible to determine its width or exact position between 

the electrodes. The true IP effect within the source is also indeterminate; 

the anomaly from a very narrow source with a very large true [P effect 

will be much the s.ame as that from a zone with twice the width and I/Z 
the true IP effect. The theoretical scale model data shown in Figure 3 

and Figure 4 demenstrate this problem. The depth and position of the 

source are unchaz~ed but the width and true [P effect are varied. The 
znomalous patterns and magnitudes are essentially the same, hence the 
data are insufficient to evaluate the source cornpl-etely. 

The normal practise is to indicate the IP anomalies by solid, 

broken, or dashed bars, depending upon their degree of distinctiveness. 

These bars represent the surface projection of the anomalous zones as 
interpreted from ~he location of the transmitter and receiver electrodes 
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when the anomalous values were measured. As illustrated in Figure I, 

Figure 2, Figure 3 and Figure 4, no anomaly can be located with more 

accuracy than the spread length. While tke centre bf the solid bar 

indicating the anomaly corresponds fairly well with the source, the length 

of the bar should not be taken to represent the exact edges of the anomalous 

material. 

if the source is shallow, the anomaly can be better evaluate~ 
using a shorter electrode interval. V/hen the electrode interval used 
approaches the width of the source, the apparent effects measured will 
be nearly equal to the true effects within the source. When there is some 

depth to the top of the source, it is not possible to use electrode intervals 

that are much less than tl~e depth to the source. In this situation, one 

rn~st realize that a defini{e ambiguity exists regarding the width of the 

source and the [P effect within the source. 

Our experience has confirmed the desirability of doing detail. 

V~hen a reconnaissance [P survey using a relatively large electrode in- 
terval indicates the presence of a narrow, shallow source, detail with 

shorter electrode intervals is necessary in order to.better locate, and 
evaluate, the source. The data of most usefulness is obtained when the 
maximum apparent [I m effect is measured for n = Z or n = 3. For in- 

stance, an anomaly originally located using X = 300' may be checked 

with X = ZOO' and then X = 100'. The data with X = 100' will be quite 
different from the original reconnaissance results with X = 300' 

The data shown in Figure 5 and Figure 6 are field results from 
a greenstone area in Quebec. The expected sources were narrow (less 

than 30' in width) zones of massive, high-grade, zinc-silver ore. .An 

electrode interval of 200' was used for the reconnaissance survey in order 
to keep the rate of progress at an acceptable level. The anomalies located 

were low in magnitude. 

The very weak, shallow anomaly shown in Figure 5 is typical 
of those located by the X = ZOO' reconnaissance survey. Severalanoma]/es 
of this type were detailed using shorter electrode intervals, in most cases 

the detail measurements suggested broad zones of very weak mineralization. 

However, in the case of the source at Z0N to ZZN, the measurements with 

shorter electrode intervals confirmed the presence of a strong, narrow 

source. The X = 50' results are shown in Figure 6. Subsequent drilling 

has shown the source to be 12.5' of massive sulphide mineralization con- 

taining significant zinc and silver values. 

T h e  c h a n g e  in  t h e  a n o m a l y  t h a t  r e s u l t s  w h e n  t h e  e l e c t r o d e  i n -  
t e r v a l  is reduced is not unusual. The X = 50' data more accurately locates 
the narro~ source, and permits the geophysicist to make a better evaluation 

of its importance. The completion of this type o~" d~tail is very important, 

in order to get the maximum usefulness from a reconnaissance [P survey. 
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