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. SUMMARY 

COPPER ORE 

FLA T COPPER ORE BED 

Drilled Out 

Tons 
Grade 

Tons (include s above) 
Grade 

Geologic are, indicated 

Tons 

-1-

Lime stone - Tactite Contact are 

Tons 
Grade 

NORMA FAULT ORE 

Northwest Segment 

Tons 
Grade 

Inferred 

Southeast Segment 

Tons 
Grade 

Total tons (all classes) 

364,000 
2. 088% 

692,000 
1. 373% 

212,000 

59,000 
1.31% 

138,000 
2.20% 

138,000 

'69, 000 
2% + 

1,308,000 



" 

IRON ORE (Specularite) 

Specularite Point 

Tons 
Grade 

Upper Bed 

Tons 
Grade 

Lower Bed 

Tons 
Grade 

Total Tons 

-2-

361,000 
49.3% 

839,000 
45.1% 

2~ 156,000 
49.3% 

3~356,000 
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This report and evaluation was made at t?-e reque:E;t o£ Mr . ."to,_seph 
. '-~ ; 

A. Minton of Salt Lake City, Utah. Two other reports have preceded. 

Report On Mineral Hill Group, Yuma Co., Arizona was pre sented to Mr. 

Minton in November 1960~ Report On Continental Group and South Part 

of Mineral Group was presented in April 1961. These discuss the geolo-

gy and potential of the property. 

PROPERTY 

The property consists of 15 patented mining claims, 14 located 

lode mining claims, and 2 placer mining claims: 

1 Queen of Copper Sur. No. 2785 

2 Copper' King " 
3 Greater Jerome " 

4 Norma " 
5 Mohave Chief " 
6 Apex " 

7 Copper Glance " 
8 . Copper Prince " 
9 Greater Bisbee " 

10 Cavern Suro No. 2981 

11 Continental No. 1 " 
12 Continental No. 2 " 
13 Continental No. 9 " 
14 Continental No. 10 Sur. No. 2981 

15 Continental No. 11 " 



-4-

16 Cobre No. 1 Located Claim 
: ): " 

17 Cobre No. 2 " 
18 Cobre No. 3 " 
19 Cobre No. 4 " 
20 Cobre Fraction " 
21 Bobbie " 

22 Annex No. 1 " 

23 Annex No. 2 " 

24 Annex No. 3 " 

25 Be s sie Belle " 

26 Extension No. 1 " 
27 Extension No. 2 " 

28 Extension No. 3 " 

29 Extension No. 4 " 
30 & 31 Joe No. 1 and No. 2 Placer claims W /2 W /2 Section 

2, TION-R 17W. 

MAPS 

The following maps are· a part of this report and are enclosed in a 

separate folder: 

1 200 scale geologic map. 

1 50 scale ore reserve map. 

1 100 scale ma,p of iron ore reserves 

3 Maps of drill hole logs. 

19 E-W cross-section maps from 4400 N to 5700 N., 100 scale. 
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LOCATION AND ACCESSIBILITY 
., 

I; 

The property is located in sections 2, 3, 10 & 11 TION - R 17 W, 

Gila and Salt River Meridian, Yuma County, Arizona. It is twenty-five 

miles northeast of Parker, Arizona. The road from Parker to the mine 

is improved but rough. Traveling time is about one hour. 

WATER SUPPLY 

Mr. Minton and Associates have acquired the Planet Ranch~ 10-

cated on the Bill Williams River some two miles north of the mine. This 

insures an adequate water supply for any size operation contemplated. 

METALLURGY 

The Bureau of Mines has made leaching tests on the Mineral Hill 

copper ore. A copy of this report is attached. 

Tests show that a 95 percent recovery can be made by flood leach-

ing minus 3/ 8-inch feed with 5 percent sulfuric acid solution for a period 

of 2.5 days. The acid consumption was nominal and no difficulties were 

encountered in. percolating the leach solutions through the ore bed. 

DRILLING PROGRAM 

Drilling started on January 27, 1961 and was completed on May 6, 

1961. Mr. Duncan Harrison of the Marvel Mining Company or the author 

was at the drill rig as each hole was drilled and supervised the sampling. 

A wagon drill was used, using a Gardner-Denver D 99 air hammer, 

run by a 600 cUo ft. Gardner-Denver Rotary compressor~ powered by a 

G. M. C. diesel engine. These were mounted on a 6 x 6 truck for mobility 
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and to carry the drill rods and equipment. In t4~, softer,;forrnation ,on the 
. ') ; 

Norma Fault a rotary head replaced the percussion drill. 

Cuttings were carried up the hole by air and saved in a plastic 

container below the dust catcher. About 25 pounds of cuttings resulted 

from a drilled interval of 3 feet. These cuttings were put through a 

sample splitter two or three time s depending on the amount and the last 

split sacked and labeled. One side of the final split was used for assay 

and the other stored for future reference. Nichols Laboratories g Inc. of 

Salt Lake City, Utah, did most of the assaying. 

The ground over the Flat Copper Ore Bed is highly fractured 

which caused considerable trouble. However~ at most drill sites the 

copper - bearing bed could be penetrated. Drilling deeper through the iron 

beds and exploring below the Lower Iron Bed was accomplished in only a 

few holes. 

Attemps were made to explore the Norma Fault Fissure at depth 

but penetration could not be made below 130 feet. 

The holes were logged when drilled or logged when the cuttings 

from the drilled intervals were classified for assaying. The logs and 

assay results are reproduced on maps in the separate folder. 

A grid pattern could not be drilled because of the rough terrain. 

Roads were built by blasting and grading byaD-B Caterpillar Dozer which 

was on the job throughout the exploration period. However, drilling was 

accomplished on two levels acros s the ore zone and is thought to provide 

adequate information as to the grade and tonnage of the calculated ore re-
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serves. ~~ t ~ 

"," '-
.... ~.; ,', 

COPPER ORE RESERVES 

FLAT COPPER ORE BED 

Drill holes and surface sam.p1es 

Hole No. Depth Ft. Thickness Ft. Grade % 

6 8 22 14 1. 83 ./ 

7 10 26 16 2.05 v 

8 12 22 10 · 97 ,,/ 
.,...----

9 31 42 11 
., 

1. 66, I 

10 44 ~ 48 4 1. 07 

lOA 42 54 12 2.24 

11 44 50 6 o 75 L-. 

llA 48 51 3 .89 

12 32 50 18 1.00 

13 26 34 8 3.00 

14A 48 54 6 · 88 

16 80 86 6 · 86 

16A 84 87 3 1. 69 

17 87 - 108 ~/ 21 3.08 

17A 81 - 102 21 1.26 

18, 68 - 76 12 2.34 
106 - 112 

18A 72 96 24 3.93 

19 72 96 24 3.07 
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Hole No. D'epth Ft. Thickness Ft. Grad~:-,,%, 
. ... ~. ; .'. 

19A" I 66 90 24 2.03 

20'- 66 81 15 1.31 

20A 60 66 6 ~ 97 

20B 51 57 6 2. 71 

22 63 69 6 2.00 

25· 45 48 3 1.35 

26, 42 45 3 3.38 

27 45 48 3 .87 

28 27 '39 12 2 0 39 

28A 24 27 3 1.08 

29 39 45 6 1.95 

31 54 57 3 1.84 

H2 27 39 12 1. 68 

Sam.ple 4 6 3.98 

Sam.ple 5 5 3. 06, 

Sam.ple 6 10 20 55 

Sam.ple 7 7 1. 0 94 

Sam.ple 11 9 2.76 

Sam.ple 12 12 1. 73 

Weighted Average 10 Ft. 20 0880/0 

The above sam.ples delineate an area of 473~ 600 square feet. 

473; 600 x 10 --:- 13 = 364, 000 tons 

Copper contained 15~200,640 pounds 
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Tonnage in thicker section of Flat Ore B~d delin~ated by drill 
. :. ; " 

holes 6 - 7 - 8 - 9 - 10 - lOA - 1 7 - 1 7 A - 18 - 18A - 19 - 19A &: 20 

Weighted Average 16 Ft. 2.254% 

Area delineated by above drill hole s is 150, 125 square feet. 

150,125 x 16 -:- 13 185,000 tons 

\ Copper contained 8,339,800 pounds 

Copper occur s in the rocks above and below the ore bed in vary-

ing am.ounts. /. The following tabulation contains an e stim.ate of the se ton-

nage s and grade So The break-off value. is O. 50 percent. 

Hole No. Depth Ft. Thickness Ft. Grade % 

6 2 22 20 o 83 

-, 
7· 2 37 35 1. 31 

8 2 36 34 .74 

9 24 41 17 1.05 

10 44 56 12 o 67 

lOA 42 57 15 1.85 

11 1 50 49 .71 

11A 21 54 33 .56 

.12 1 50 49 .74 

13 26 34 8 3.00 

14A 48 54 6 .88 

16 8'0 93 13 . 67 

16A 60 87 27 .74 
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Hole Noo Depth Ft. Thickness :ft. -. Grade:-'% 
. ;.; 

17 81 - 114 33 2. 10 

17A 72 - 102 30 1. 02 

18 68 - 102 34 o 99 

18A 72 - 105 33 3.75 

19 ,. 69 96 27 2.80 

19A 63 90 27 1. 88 

20 66 72 6 2.35 

20A 60 66 6 o 97 

20B 48 57 9 1.84 

22 60 72 12 1. 30 

25 42 50 8 .78 

26 42 45 3 3 0 38 

27 45 48 3 . 87 

28 27 42 15 2. 10 

28A 24 27 3 1. 08 

29 33 45 12 1. 13 

31 54 57 3 1.84 

H 2, 27 39 12 1. 68 

Weighted Average 19 Ft. 1. 373% 

473,600 sq. ft. x 19 fto -' -13 = 692, 000 tons 

Copper contained 19,002,320 pounds 

Thicker Bed Zone 
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Hole s 6 - 7 - 8 - 9 - 10 - IDA - 1 7 - 1 7 A - 18 -L~A a:'. 19 - 1,9A& 

20. 

Weighted Average 25 Ft. 

150, 125 sqo fto x 25 fto - 13 = 

Copper contained 

.'{ 

i; 

1. 668% 

289, 000 tons 

9, 641~040 pounds 

The Flat Copper Ore Bed should extend south from the boundry 

C---Z;;?5/'-
delineated by the drillings and should extend as far south as the outcrop 

of the Upper Iron Bed. This area shown on the ore reserve map contains 

275~ 000 square feet. Assuming an average thickness of 10 feet this 

block of ground would contain 212,000 tons of ore. 

A northeast-southwest mineral trough makes the Thicker Ore 

Zone. Hole 45 was drilled in an attempt to extend this trough southwest-

erly. Steel was plugged at 140 feet and deeper penetration was made im-

possible. Values were cut from 135-140. The cross-sections indicate 

that the hole bottomed about 15 feet above the ore bed. 

Limestone-Tactite Contact Ore 

. Defined by holes H7 and Delta 6, and surface examination along 

contact. 

Hole Depth Ft:. Thickness Ft. Grade % 

H7 1 30 29 1.73 

Delta 6 45 63 18 .63 

Average 24 1. 31% v 

Tonnage 
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400 ft. long x 80 ft. wide x 24 ft. thick 7 13.= 

Copper contained 1, 545, 800 pounds 

Norma Fault Ore, and ore in argillites on footwall. 

Northwe st Segment 

Hole No. Depth Ft. Type Grade % 

5 34 102 Argillite 10 19 

Nl 1 9 Vein 2.70 
~ 

81 129 Argillite 1. 20 

49 27 48 Vein 1. 66 

49A 69 96 Argillite & gouge .4.58 

Average':Grade 2.20 

Tonnage lndic ated 

/" ) \ 

(~~t;;) Estimated average width 

Length 600 ft. 

Depth 100 ft. 

30x 600x 100";" 13 = 138 3 000 tons 

A similar tonnage can be inferred between the depths of 100 to 200 

feet. 

L 
e0c.,1 

Segment on Norma Fault, Southwest of the Northwest Seg'ment to a point 

270 feet southeast of the Norma Shaft. 

Hole No. Depth Ft. Type Grade % 

N2 48 81 Argillite .64 
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Hole No. Depth Ft. Type Grad~>,% 
.'-: 

i 

47A 6 63 Vein 2.24 

63 102 Footwall .69 

Tonnage Indicated 

Estimated w'idth 6 ft. 

Length 1000 ft. 

Depth 150 ft. 

6 x 1000 x 150 -:- 13 ::; 69, 000 tons 

The Norma Fault is a strong fault-fissure which strikes northwest 

and dips very steeply (85 - 89 degrees) to the northeast. Where exposed 

in the south part of the Queen of Copper Claim to the gulch in which the 

Norma Shaft is located~ some 1450 feet in length!) it carries copper~ in 

places a good grade of ore as encountered in Hole 49A9 69 - 96 feet, 

\ 

4. 58 percent. Unfortunately, this hole could not be drilled deeper. 

Holes 47, 47A~ 47B, and 48 are located in the gulch at the Norma 

Shaft, and were drilled in an effort to explore the Norma Fault at con-

siderable depth. Hole 47 A, 105 feet, was the deepe st penetration. It 

bottomed in gray and red hematite silica, which carried SOIne values. 40 

to 1. 00 percent. It is believed that this hole from 63 feet to the bottom is 

in footwall material and that the tenor of the ore in the fault-fis sure is 

represented by the assays above 63 feet. These average 2.' 35% . 

. Some 300 feet southeast of the Norma Shaft is the junction of the 

Continental Fault with the Norma Fault. The se anomalie s are considered 
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important in this area and exploration was atte~pted wit? Holes 36~_:~,:37 
i; 

and 46 0 The drill was unable to cut the N'orma Fault in Hole 36. Hole 

3 7 ~ 90 feet northeast of the fault, reached a depth of 180 feet. It did not 

pick up any values. Hole 46, located 40 feet southwest of the Norma 

Fault drilled schist and argillite to a depth of 90 feet. From 90 feet to 

162 feet silica was penetrated and values began at 11 7 feet to the bottom 

of the hole at 162 feet. Deeper penetration should be made in this area. 

Spread Blow Iron Bed 

There is a spread of copper mineralization below' the Lower Iron 

Bed ih the Specularite Point area. This mineralization was penetrated in 

the following hole s: 

Hole No. Depth Ft. Type Grade % 

3 50 58 Argillite .88 

33 ,57 66 Argillite .40 

34 27 48 Argillite • 61 

35 27 39 Argillite .25 

The present drilling appears to indicate that this spread of min~ 

eralization is sub-marginal commer-cially, but its potential should not be 

overlooked. 

SUMMARY 

Flat Ore Bed 2. 0880/0 3649 000 tons 

1. 373% 6929 000 tons 



Inferred (Geologically indicated) 

Tactite Ore 

1.31% 59, 000 tons 

Norma Fault Ore 

NW Segment 2. 200/0 + 138, 000 tons 

Inferred 138, 000 tons 

SE Segment 69, 000 tons 

Total 1. 4% + 1, 308, 000 tons 

PRODUCTION 

Early production from the property is n.ot known, bu.t the workings 

indicate that it was .small. 

In 1956 the property was under lease to R. A. Delano & Compp,ny. 

Settlement certificates are available for 24 shipments by this company. 

This may not represent the total shipped. 

There were 1 706. 19 dry tons in these shiprnentsw'hich contained 

the following percentage s of minerals per ton. 

Cu% Si0
2

% A1
2

0
3 

% Fe% 'CaO% 

(~~-.-~-- ' 

, 
7.9 14. 6 1. a \ 

.I 3.65 

This ore was mined in the area west of Specularite Point. Little 

or no overburden w'as removed and no dumps exist to indicate that .any 

sorting was done. Therefore, the above copper value represents the tenor 



of the ore bed in this area. Surface sampling iIl:dicates ~ grade of ~:el..s4%. 

The copper is in small veinlets in the fractures of the hematite 

silica ore bed as malachite and chrysocolla. This type ore was observed 

along the length of the outcrop. This higher grade of ore than that cut in 

the drill holes suggests that the average grade of the Flat Ore Bed will be 

higher than the drill hole averages. 

OVERBURDEN 

The rocks over the Flat Ore Bed are silicified epidote rock, 

schists, hematite quartzites, and in the southwest part some granite por-

phyry. As shown on the cross sections the greater part of the overburden 

is on the south and south-west part of the block. 

The overburden is broken down in three parts 0 

1. West Part 

2. Middle Part (area of thicker ore) 

3. East Part 

West Part 

Middle ·Part 

East Part 
Total 

255, 000 tons 

562, 000 tons 

671, 000 tons 
1, 488, 000 tons 

In the rocks above the . 50% cut off, tabulated in the ore re serve 

estimate, are small copper values. The holes are tabulated below. 

Hole Noo Depth Ft. Thickness Ft. Grade % 

9 o 24 24 .35 
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HoleNoo Depth Ft. Thickne.s s Ft. Grade .. % 
-. 

. '{i; :. 

10 8 44 36 .42 

lOA 9 42 33 .17 

11A 15 21 6 · 21 

13 0 26 26 · 37 

14 9 48 39 · 27 

15 17 88 71 .16 

15A 93 99 6 024 

16 56 80 24 · 23 

16A 51 60 9 026 

17 27 81 54 · 22 

17A 51 72 21 028 

18 1 58 .57 o 11 

18A 63 72 9 o 11 

19 27 69 42 o 30 

19A 0 33 33 024 

20* 0 66 · 00 

20A* 0 60 · 00 

20B 9 48 39 o 13 

21 66 75 9 o 21 

22 51 60 9 012 

23 33 45 12 o 29 

24 0 51 51 .15 

25 9 42 33 · 27 
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Hole No. Depth Ft. Thickness Ft. Grade,.%. 
'. 

. ... '); 

26 0 42 42 .28 

27 0 45 45 · 23 

28* 0 27 .00 

28 x 5' from 28 0 27 27 · 15 

28A* 0 24 .07 

29 0 33 33 · 13 

30 42 57 15 · 22 

31 30 54 24 · 21 

32 0 27 27 · 16 

H2 18 27 9 • 27 

Weight ed average 29 0.238% 

*holes not included in average. 

The estimated quanity that the above holes represent is 700.:1 000 

tons, which could be piled separately on an impervious floor and heap~ 

leached. There would be about 4~ 032, 000 pounds of copper in this rock, 

and if only 50% could be recovjered, it would pay for all stripping costs. 

The stripping ratio to the. 50% cut-off would be 2. 15 to 1. 

Although the overburden rocks are highly fractured blast hole 

drilling to depths of 25 feet or so would be no problem. The rock over= 

. bre'aks with a minimum of explosive 3 so explosive costs will be very low. 

Grade of Iron Ore 

Grade 

,J 
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::.: ,"Q..!."f~ 
"",,)''''''. 

Upper Bed Lower Bed ~, ~.~ 

Fe%· 
.. 

Fe% Hole No. ;: 

9 35.8 39.0 

10 47.8 

lOA 45.6 

llA 33.6 33.0 

15 41 .. 9 

15A 46.3 

16A 44.0 

19 41.6 

19A 40.6 61.8 

20 55.7 51.2 

20A 52.9 

20B 45.2 

22 50. 1 

24 / 44.8 

25 47.7 

26 42,.2 

27 55.3 

28 48.6 48.0 

29 49.2 

30 41.5 

31 42.7 

32 46.2 
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Upper Bed Lower Bed ~~ ~.~ 

Hole No. Fe%" Fe% .'{ 

i 

33 5202 55.9 

34 63.2 

35 48.3 

38 51.4 

39 55.0 

40 51. 1 

40X 49.3 

41 49.8 

Average ') 4.5 01% 49. 30/0 
" 

In several places the iron carries copper. This is particularly so 

in regards to the Upper Iron Bed. Analysis of Hole 3 shows only a trace 

of phosphorous and 2 percent sulphur. It is believed that the specularite 

does not carry this aITlount of sulphur generally. Sulphides are practical
( 

ly non-existent on Mineral Hill. 

Two salnples were run for m.anganese. Sample 1 was from the 

iron in Tunnel 18d. It as sayed 6. 4% m.angane se. Sample 2 is from cut~ 

tings, 33-36 in depth3 from. hole 41. This assayed 4. 6% manganese. 

This particular type of iron is logged as gray iron and occurs in the drilled 

area only in holes .35~ 38, and 41. Therefore the manganiferous iron ap-

pear s to occupy a relatively sInall area. 
) 

This grade of ore is slightly below Inetallurgical grade. Up= 

grading tests, if conducted, are not known to the writer. However 



-21-

several drill holes indicate a grade sufficiently 4:i,gh to m..eetfurnace:-·re
~ \ : .' 

quirem.ents and in m.ining the copper which generally has the iron ore as 

a floor, m.any areas of high-grade iron ore will be exposed. 

IRON TONNAGES 

Section 4500N - 50' N&S 

Upper Bed 420' on section, 10' thick 

420 x 100 x 10 -;.. 10 = 42, 500 tons 

9'00' on section, 20' thick 

900 x 100 x 20 -:- 10 180, 000 tons 

Section 4600N - 50' N&S 

Upper Bed 

500' on section, 10' thick 

500 x 100 x 10 -=- 10 50, 000 tons 

Lower or Basal Bed 

920' on section, 20' thick 

920 x 100 x 20 ~ 10 184, 000 tons 

Section 4700N - 50' N&S 

Upper Bed 

600' on section, 10' thick 

60·0 x 100 x 10 • 10 60, 000 tons 

Lower Bed 

1200' on section, 20 i thick 
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1200 x 100 x 20 ..:.. 10 240, 000 ~o,~s 

Section 4800N - 50' N&S 

.Upper Bed 

800' on section~ 15' thick 

800 x 100 x 15 : 10 120, 000 tons 

Lower Bed 

1370' on section~ 20 thick 

1370 x 100 x 20 -:- 10 274, 000 tons 

Section 4900N - 50' N&S 

Upper Bed 

550 i on section~ 20' thick 

550 x 100 x 20 -: 10 11 O~ 000 tons 

Lower Bed 

1500 v on section, 20' thick 

1500 x 100 x 20 -;- 10 300, 000 tons 

Section 5000N - 50' S & 25 U N 

Upper Bed 

740 I on section, 25 u thick 

700 x 75 x 25 -;- 10 121, 000 tons 

Lower Bed 

1350 i on section, 20 i thick 

1350 x 75 x 20 -:-- 10 202~ 000 tons 

Section 5050N - 25' N&S 

Upper Bed 
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750' on section, IS' thick 

750 x 50 x 15 7- 10 56, 000 tons 

Lower Bed 

1350' on section, 20', thick 

1350 x 50 x 20 7- 10 135, 000 tons 

Section 5100N - 25 I N&S 

Upper Bed 

650 I on section, IS' thick 

650 x 50 x 15 _. 10 49,000 tons 

Lower Bed 

1150' on section, 15' thick, 

1150 x 50 x 15 -:- 1,0 86, 000 tons 

Section SISON - 25' N&S 

Upper Bed 

830' on section, 10' thick 

830 x 50 x 10-" 10 41, 000 tons 

Lower Bed 

11 70 I on section, 25' thick 

11 70 x 50 x 25 -7- 10 144, 000 tons 

Section 5200N - 25' N&S 

Upper Bed 

700' on section, IS' thick 

700x SOx 15~ 10 529 000 tons 

Lower Bed 
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1110' on section, 20' thick 

1110 x 50 x 20 -:- 10 Ill, 000 tons 

, Section 5250N - 25' N&S 

Upper Bed 

800' on section, 15' thick 

800 x 50 x 15 -~ 10 60~ 000 tons 

Lower Bed 

1120' on section, 15' thick 

1120 x 50 x 15 -:- 10 84~ 000 tons 

Section 5300N - 25' N&S 

Upper Bed 

1040' on section, 10' thick 

1040 x 50 x "10 -: 10 52, 000 tons 

Lower Bed 

1150 f on section~ 15' thick 

1150x50x15-' 10 86, 000 tons 

Section 5350N - 25' N&S 

Upper Bed 

520' on section, we st of 5240E, 10' thick 

520 x 50 x 10 -: 10 26, 000 tons 

Lower Bed 

660 r on section, west of 5260E, 15' thick 

660 x 50 x 15 -' 10 50, 000 tons 

On this section east of 5260E, the Upper and. Lower Iron Beds 

\ 
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merge, indicated by the raise in the Iron Tunnel, ... There!()re the two~ 
., 

I; 

beds are treated as one unit in this area designated as Specularite 

Point. 

300' on section, (5280E to 5580E) estimated 40' thick 

300 x 50 x 40 -:- 10 60, 000 tons 

. Section 5400N - 25' S&S 

Lower Bed 

600' on section, section west of 

5170 E9 10' thick 

600 x 50 x 10 10 30, 000 tons 

Spe culari te Point 

360' on section, 35' thick 

360 x 50 x 35 7 10 63, 000 tons 

Section 5450N - 25 Y N&S 

Lower Bed 

530' on section, west of 

5140 E, 10' thick 

530 x 50 x 10 . 10 27, 000 tons 

Specularite Point 

330' on section, 35' thick 58, 000 tons 

Section 5500N 50' N - 25' S 

Lower Bed 

200' on section, west of 

5100 E, 15' thick 
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200 x 75 x 15 -:- 10 

Specularite Point - 50 r N - 25' S 

200 i on section, 25' thick 

200 x 75 x 25 -:10 

Section 5600N - 50' S - 25' N' 

Specularite Point 

200' on section, 25' thick 

200 x 75 x 25 -- 10 

Specularite Point 

5350 N to 56.50 N 

Upper Bed 

4450 N to 5200 N 

Lower Bed 

4450 N to 552.5 N 

Total 

23,000 t911s 
.'-': 

i 

105, 000 tons 

75, 000 tons 

361, 000 tons 

839, 000 tons 

2,156,000 tons 

3~3569000 

The above tonnages are contained in some 1. ~ 250, 000 square feet 

of areao This average thickness between the top of the Upper Iron Bed 

and the base of the Lower Iron Bed is about 75 feeto 

1, 250, 000 x 75 = 93,750,000 cu. fto 

Cubic feet in specularite 33,348,000 

Siliceous hematite material 60, 402, 000 cu. fto 

5, 033, 000 tons 
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ECONOMICS 

The costs of plant construction were not investigated. Mining and 

leaching costs were not estimated, however these costs should be com-

parative to open pit operations. 

1. 373% copper ore contains 27. 46 pounds of copper per ton. As-

suming an average price of copper of $ • 25 per pound the gros s value of 

the ore would be $6. 865. At $ . 30 copper this mill feed would be $8. 238 

per ton. 

A 400-500 tons per day operation should return a very satisfactory 

profit on this grade of ore. 

CONCLUSION 

The presently developed copper ores on Mineral Hill are ade-

quate to justify a plant of the above capacity. 

Considerable additional tonnage sh'ould be developed, particularly 

along the Norma Fault" 

Louis W. Cramer 



.... : 
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FROM MINERAL HILL DEPOSIT~ YUMA COUNTY, ARIZ d 

by 
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. SUMMARY 

Bench-scale tests· were made of a sample of oxidized copper ore 

containing chrysocolla and malachite from the Mineral Hill group of claims, Yuma 

County, Ariz., to determine if the material was amenable to percolation leaching 

with dilute sulfuric acid. The sample was representative of the grade and .type of 

ore being considered for commercial treatment by the proces s. 

Portions of the ore, crushed to pass 3/8, .1 and 2 inches, were' 

treated by upward flooding and downward percolation, using 5-:-percent sulfu.ric ~cid. 

Upward flood leaching of the min;us 3/8-inch. feed r.ecoveredabout 95 percent of the 

copper during a 2. 5-day period, whereas downward percolation leaching of the 

same size feed gave a copper recovery of 72 percent. Treating coarser feeds' for 

a~ similar length of ~ime by either method gave substantially lower copper recoveries. 

Other tests of the ore ,revealed that a copper extraction of 90 percent could be 

obtained by percolation leaching the minus 2-inch ore for 14 days. 

Because of the hard, co nsolidated character of the sample, the leach 

solutions percolated readily through the ore beds indicating that no particular 

difficulty should be encountered in a larger scale commercial leach operation. 

INTRODUCTION 

Copper ores containing appreciable chrysocolla' or hydrated copper 

silicates are currently being treated by dilute acid leach methods. The finely. 

ground feeds are leached by agitation or the coarse crushed ore is treated by upward 

flooding with dilute sulfuric acid 3 4 5 / The copper is recovered from the leach 
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liquors by 

.4 

.''';' , 

3/ Anaconda Copper Mining ,Company (Editorial Staff), Yorington-Anaconda's 
Latest Contribution to Copper Metallurgy: Min. World, vol. 16, No.8, 
July 1954, pp. 44-69. 

4/ Ramsey, R~ H., Anaconda's - Nevada Project - A New Approach to Copper 
Mining: Eng. Min. Jour., vol. 155, No.8, August 1954, 
pp. 74-93. 

5/ Kettering, C. B., and Power, K. L., The Metallurgical Story of Inspiration: 
Preprint No. 8817 P 10, Paper presented at Annual Meeting of AIME, 
New York, February 16-20, 1958, 12 pp. 

electrolysis, precipitation on scrap iron or by precipitation-flotation. Another 

proposed acid leach method for treating oxidized ores is by downward drainage 

percolation of the coar·se crushed feed in heaps. 6 7 / Although flood leaching is 

6/ Keyes, H. E., Innovations in Copper Leaching Employing Ferric Sulfate
. Sulfuric Acid; Bureau of Mines Bull. 321, 1930, 67 pp. 

7/ McKinney, W. A., and Rampacek, Carl, Acid Leaching of Oxidized 
Copper Ores by Downward Percolation: Bureau of Mines Rept. of 
Investigations 5629, 1960, 16 pp. 

recognized as being more efficient than downward percolation, the latter method 

is simpler from the standpoint of equipment requir~ments, resulting in a lower 

capital expenditure for plant construction. 

During the past several years the Tucson Metallurgy Research Laboratory 

has tested a number of typical oxidized ores from promising Southwestern deposits 

using the upward flooding and downward percolation leach procedures. This 

report presents the results of such bench-scale tests of a sample of oxidized ore 
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from the Mineral Hill group of claims, Yuma.County!Ari~.:The. sampl,e,y;.ras 
. '-;' ; 

received for the specific purpose of ascertaining if acid leaching the ore to recover 

the copper would be technically feasible on a commercial scale, and if so, what 

leach method should be employed. 

DESCRIPTION OF SAMPLE 

The sample received for testing was representative of material taken from 

seven locations along an outcrop in the Mineral Hill group of claims, N. E. quarter, 

T -10 -N, R-l 7 - W, Yuma County, Ariz. The ore was a dense, reddish-colored vein 

material composed predominantly of quartz, specularite and hematite, with some 

chrysocolla, feldspar, clay, calcite and malachite. Most of the copper silicate and 

carbonate occurred on thin films and veinlets in the fracture planes of the ore; some 

of the veinlets were as thick as 1/3 inch. Upon crushing the ore to minus Z inches 

the material broke along the fracture planes and exposed some of the copper silicate 

and carbonate veinlets. A partial chemical analysis of the ore is given in table 1. 

TABLE 1 - Partial chemical analysis of ore 

Constituent 

Cu: 
Total 

HZSC 4 soluble 

Fe 

SI0
2 

AI
Z

0
3 

. CaO 

MgO 

Assay, percent 

3.94 
3.77 

14.43 

55.6 

7.1 

0.7 

0.6 
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LABORATOR Y TESTS 

The leach procedure followed in the tests approximated a commercial opera-

tion whereby advancing acid solution would be passed over a number of ore charges 

undergoing various stages of treatment. The tests were made on portions of the 

ore crushed to minus 3/8, 1 and 2 inches. Screen analyses of the different leach 

feeds are given in table 2. The feeds were treated by upward flooding or downward 

percolation leaching with dilute sulfuric acid solution in standard glas s percolation 

tubes hav"ing about 6 kilograms capacity. One series of tests was made in which the 

ore was treated for a period of 2.5 days and a second series of tests was made using 

a l6-day leach. 

TABLE 2. - Screen analysis of leach feeds 

Screen size 

-2 inch + 1.06 inch 
--1.06 inch + 0.375 inch 
-0.375 inch + 10 mesh 
..,; 10 mesh + 35 mesh 
-35 mesh + 65 mesh 
-65 mesh + 200 mesh 
-200 mesh 

Composite 

2-inch feed 

39.1 
46.6 
11.0 
1.8 
0.4 

. 7 

.4 

100.0 

Weight, percent 

I-inch feed 3/8 -inch feed 

82.7 
14.2 80.5 
1.6 12.0 
0.3 2.4 
-.6 2.8 
.4 2.3 

100.0 100.0 

In the short leach tests, the ore was treated with 5-percent H
2
S0

4 
through-

out the 2. 5-day period. Fresh acid solution was added to the ore at 8-hour 

intervals to maintain the acid concentration on the charge as near to 5 percent as 

practicable. When leaching for the extended period of time only enough 5 percent 

\. 
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sulfuric acid was added to the ore at the start of th.e test to a~sur~ a l-p~_rcent 
., 

I; 

concentration of acid in the final leach solution. At the termination of the leaches, 

the ore charges were washed with water either by flooding or downward percolation. 

About 24 hours were required for washing. Results of the different tests are 

summarized in table 3. 

No difficulty was encountered in percolating the leach solutions through 

the ore beds regardless of the feed size treated. Flood leaching proved more rapid 

and efficient than downward percolation, requiring les s time and yielding higher 

copper extractions. Flood leaching of the minus 3/8 -inch ore recovered 94 percent 

of the copper in 2~ 5 days as compared to 72-percent copper recovery by downward 

percolation. However, extending the leach period to 16 days increased the copper 

recovery by downward percolation to 91 percent. 

Leaching for only 2.5 days was inadequate when treating the minus 1- and 

2-inch feeds, whereas, acceptable copper recoveries were obtained by extending 

the leach periods to 16 days. The copper recoveries in the extended flood leaches 

of the 1- and 2-inch feeds were about 90 and 94 percent, respectively, as compared 

to 84-percent copper recoveries by downward percolation. 

The acid consumed in leaching the ore was nominal, comparing favorably 

with acid requirements of commercial operations. The leach liquors obtained from 

treating the ore were relatively free of dissolved impurities. For example, a 

typical leach solution produced by flood leaching the 3/8-inch feed for 16 days 

assayed 19.6 grams Cu, 0.5 gram Fe and 8 grams H
2
S0

4 
per liter. Silica and 

alumina analyses of the solutions were less than 0.5 gram per liter. 



TABLE 3 0 . Summarized results of upward flood and downward percolation leaching of Mineral Hill ore 

Length 
of 

Leach leach, 
Feed size Method days ~/ 

U. F. 2.5 
Minus 2 inch U.F. 16 

D. P. 2.5 
D. P. 16 

U. F. 2.5 
Minus 1 inch U. F .. 16 

D. Po 2.5 
.D.P. 16 

U. F. 2.5 
Minus 3/8 inch U. F. 16 

D. P. 2.5 
D. P. 16 

U.F. 

<",D. P. 

Upward flood leach 

Downward percolation leach 

Leach 
solution 
strength, 
percent 
H

2
SO

4 

2/ 
3/ 
2/ 
4/ 

2 / 
3/ 
2/ 
4/ 

2/ 
5/ 
2/ 
6/ 

1 / 

2/ 

9ne additional day required for washing 

Maintained at 5 percent H
2

S0
4 

H
2

SO
4 

H
2

0 for H 2SO 4 con-
con- Leach residue 
sumed, washing, assay, Copper sumed, per lb. 
lb. per tons per per~ent total recovery Cu recovered, 
ton Feed ton Feed Cu percent lb. 

195 0.5 1. 11 74.0 2.48 
206 · 5 .43 89.9 2.90 
202 .4 1.93 54.9 2.56 
197 · 5 .66 84.4 2.82 

191 · 5 . 81 82.6 2 .. 42 
205 · 5 .28 93.5 2.89 
206 .4 1.44 59.4 2.62 
206 • 5 .68 84.2 2.82 

182 · 5 .29 94.7 2.3.1 
204 · 5 .34 92. 1 2.81 
215 .4 1.34 72.4 2.73 
207 o 5 .41 90.6 2.91 

3/ 

4/ 

5/ 

6/ 

H
2

S0
4 

concentration dropped to 2 percent after 16 days· 

H
2

S0
4 

concentration dropped to 1 percent after 16 days 

H
2

S0
4 

concentration dropped to 1 percent after 3 days 

H
2

SO 4 concentration dropped to 1 percent after 9 days 

00 

'1 
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GONGL USIONS . 

The bench-scale leach tests of the Mineral Hill ore demonstrated that a 

recovery of about 95 percent of the copper could be obtained by flood leaching 

minus 3/8-inch feed with 5-percent sulfuric acid for aperiod of 2.5 days. 

Treatment of I-inch and 2-inch feeds by flooding procedure gave lower recoveries 

in the short leach periods but the recoveries were improved by extending the 

treatment time to 16 days. Downward percolation leaching of the different size 

feeds was inferior to the upward flood procedure. 

No difficulty was encountered in percolating the leach solutions through 

the ore beds regardless of the feed size treated. The acid consumed in leaching 

the ore was nominal, comparing favorably with acid requirements in commercial 

operations. 
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EI. 942 

N. 5698 

E. 5305 

1-70 

Composite of ~101e 

AssGyed 

No.1 

gruy quorl'zitic urgi I lite; some sheoks of gneiss. 

Assoy Data 

, 

.'{ 

i 



.'-: 
I 

Nc, l-A 

EL. 950 

N. 5684 

E, 5279 

1- 3 gruy argillite silicoous - Fe 

3- 6 Green siliceous urgillite, consid quudz, 

6- 9 [j,rcly siliceous crgillite, consici quortz. 

9-18 grc:y green siliceous or~Jilli<re, qtz "k 

18-24 

24-33 gnly grnen siliceous schist, some qtz, 

33-51 'I' 'II' . J' gray SI Iceous cirgl I tel conSI"~" qu<:;rtz. 

Descripf'ion 

1- 9 None 

9-15 None 

15-21 None 

21-27 None 

27-33 None 

33-39 None 

39-45 None 

45-51 None 
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EI. 935 

N. 5714 

E. 5412 

Depth 

1-20 

3' E. of No.2 

Depth 

1-15 

5' E. of2-A 

1-15 

Depth 

O c - ,:) 

5-11 

11-17 

No.2 

dark gray quortzi ti C Grgi II He 

No. 2-A 

dork groy quurtzlHc argillite 

No. 2-B 

dork gro}' quort'zitic argillite 

,. ? groy 5ch I st. 

No.2 

.40 

.40 

.40 

.'{ ;: 



, (AsSGY Dcto Continued) No. 2-A 

Depth CuO/o 

2- 8 1.00 

3-14 .65 

No. 2-B 

Depth C\)% 

2- 7 2.18 

7 ~ 11 1.09 

11-17 .93 
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No.3 

El. 1009 

N. 5580 

E. 5359 

Depth 

O- S 1"'lemotite cmd SOine speculorite, 

-10 As obove wi;h sll kn slreGk. 

-20 Red oxide. 

-26 bL1C k specu lori te , 

-28 Red oxide, some spec:ulori'l'f3 . 

-32 Red oxide ond block speculurHe, 

-40 Block specuknitc. 

-46 Red oxide. 

-48 Orange red oxide (silicG?). 

-50 os above I 1-roce copper on cone p I~lte 

57.5 G ! b 'I' I', 'II· royemo rown Sl Iceous SClllSf or org! de. 

Assuy Doh) 

%Si I ico 0/0 P20:j %Sulphur 

Composi're 0-20 68.72 trClce 3.80 

Compos i te 20-40 52.60 trace 0,86 

Composi te 40-60 46.98 rrGce 0.33 

Hole #3 
% Copper 0/0 Iron 

11-41 o.g- 18.10 

4 - 6 0.35 19.30 

6 - 8 0.50 18.10 \, 



A~ ~ ' .. 

-. 
. ... : 

i 

Assoy DCito Con ti nued 

Hole No. 3 Copper 0/0 0/0 Iron 

8 -10 0.15 18.35 

10-12 0.20 17.70 

12-14 0.51 16.65 

14-16 0.22 16.33 

16-18 0.19 18.65 

18-20 0.32 20.98 

20-22 0.25 32.73 

22-24 0.25 43.10 

24-2{j 0,35 32.70 

26-28 0,55 21,42 

28-30 0.33 29,50 

30-32 0.32 26.20 

32-34 0.28 29.35 

34-36 0.27 33.45 

36-38 0.19 26.65 

38-40 0.28 30 . .50 

40-42 0.36 24.75 

42-~t 0,32 '19.80 

44--4b 0.32 21. 10 

46-48 0.42 15.50 

48-50 0.46 12.45 

50-52 0.62 12.85 

\ 



Assay Data Continued 

Hole No.3 

54-56 

56-58 

Averoge .4 1 % Coppe r 
Average 22% Iron 

Copper ~~ 

1.00 

0.85 

.... : 
i 

% Iron 

13.60 

12.30 



EI, 935 

N. 5711 

E. 5397 

Depth 

1- 8 

- 9 

-19 

-21 

-23 

-27 

28.::· 

-29 

t" -31 

-35 

-39 
p' 

-43 

-49 

49-51 

-55 

-63 

-70 

Depth • 

3-7 

7-11 

No.4 

block qucrtziTic Clrnillite 

oxi de copper sheok 

Block qUClri'zitic orgillite; some copper 

hGrd gneiss 

, 
as Ubove 

ckirk qunrtzitic (;rgi llite. 

brown quurtz scmd 

gr<Jy-green schis)' 

schist os Clbovc; SOine urgillite (2$ GLove; consirlerCible ~lroy (]nd 
white qucrlz. 

~Jork quc:rtzitic uruill;re; considerclble qucrtz. 

gneiss 

dark quartz.i tic Grg i \I He; much qUClrfZ 

nne/ss 

block quortzitic argillite; wh,j'e qUGrtz 

os Gbove with sorne qUC1rtz 

C:$UOOVC, wHh considerClble quartz 

%Cu 
Depl'h %Cu 

.45 11-15 .33 

. ~S2 15-'19 
\ 

·40 



No.5 

EI. 93.5 

N. 5707 

E. 5446 

Depi-h 

2-6 red clay f trClce copper err 4-6 

-21 brown cloy 

-25 groy clay, troce copper 

-34- gnJy clay f some quortz Of 34 

-38 dork groy quarizif'ic argillite ond qU(Jdz 

-40 os obove, some copper 

-48 os obove, no copper not'ed 

-50 groy sch i sty Grg i /I j lei so;ne quortz 

-60 us obove, with copper 

-64 CJS Gbove, 

-66 os obove I less c u 

-69 CIS clbove, more cu 

-71 brown s.md, some copper 

-72 Gro), qUClrtzitic c;ruillit,c, consideroble copper 

-74 brown and gra~v qUClrtz H'e, I css copper 

74-76 Brown quer r:z. i lu, some copper 

-77 I~;S above, with SOLle Qrov schisf 
\""l' ~ 

-82 grell" schis;-, wilt: some copper 

-88 red oxide and gr.:lY schist, some copper 

-102 gray schisl 



No. 5 Continued 
~ '~ 

. ) . 

Assay Dolo 

Composite 2-34 
1. 27 

34-38 
1,00 

38-42 
1. 38 

42-46 
1. 17 

4(,-50 1.75 

50-54 
2.60 

54-58 
2.05 

58-62 
1. 30 

62-66 
1 .42 

66-70 
1. 41 

70-74 
1 .22 

74-78 
.85 

78-82 
.32 

82-90 
.38 

90-102 
.13 



N6. 6 . ...~ 

i 

EI. 1067 

N. 5440 

E. 5029 

Depth 

2-4.5 red oxide 

-8 speculClri te 

-12 speculoril'e, wHh copper 

-21 I , •• 'I' ',j 

Drown !1en1clh;' iC-:; S! ! CO W I HI copper 

-39 red oxide j smnG copper 

-42 specuiclrlte, some copper 

-44 specu I cid i'e and brown s iI ico 

Assny Dnto 

Deplh % Cu 

2-8 .50 

8-12 3.70 

12-18 1.40 

18-22 

22-26 .58 

26-32 ,40 

32-36 .30 

36-42 .55 



EI. 1076 

N. 5415 

E. 4992 

Dept~~ 

2-10 

~' 
-14 

-18 

-26 

-30 

-34 

-38 

-40 

Depth 

2- 6 

6-10 

14-18 

22-26 

18-22 

26-30 

30-36 

36-40 

No.7 

groy quartzi'tic tCici'if'e. 

gr[JY (is c.\bove, and red hemot ire, quudz i te, . some copper. 

re r3 oxick; wit'h some speculorih:;, sorne copper 

Red hemczt-H"e qUCir-fzite some copper 

Green siliceous toctite or schist some copper 

os obove I copper? 

green f as above; red henwt"l te qucrtz H'e 

red oxide 

Assn)! Doto 

%Cu 

.38 

.65 

.82 

2.20 

1 .68 

.70 

.58 

tr 



EI. 

N. 

E. 

Dep'j-h 

2- 4 

- 6 

- 8 

-10 

-12 

-14 

-28 

-37 

-39 

-44 

D ·' eprn 

2-10 

10-14 

14-18 

18-22 

22-28 

36-44 

1087 

5384 

4951 

No.8 

GrCiY h1ctite; red hemctite quurtzite (silico) some specuIGril'~i trcce 

copper. 

SpeculorHe emd hemGtite silica, some copper 

Gray siliceous 10cHt'ei hcrnCJtlte silico 

Gr.JY cas nbove 

G rl'1\/ C'5 ab(,v"" red hernGtite silio},' some bluck sDeculorite. "'., i"" ~-' ..... I -I' _ 

As Gbove, cOt'!sideroble copper, 

Re·J hern::-Jtite silicn, SOP'18 copper. 

Groy, siliceous, h~ctile or schist 

Red hemotite silica. 

A~,soy Doto 

0/0 eu 

.64 

1. 32 

.57 

1.03 

37 
• I 

.53 

·40 



No, 9 

EI, 1098 

N. 5364 

E. 4898 

Depth 

2- 4- dork quortzi1"e; some speculculte 

- 6 brown cfJ,;:nlzitei some gri.'JY, green schist or tGctii"e (epj':bte) 

- 8 grGy-green sch ist 

-12 0, 0 I l! \ 1 j • 
~FOy quortzlfe, conSi::lerOJ e qunnz onei ncr-not-de 

-14 qur~rfz i te us GbOV8; s j Ii ceous (1ernati te 

16 siliceous her:Jotitc; sorlle qucdzlh:, llork. 

-22 gr greer) schis1', or, l"octi~'e 

-24 fit ° , I " L I I ° (.jClrt>: gn:ly quclr ZII'e Wf1"f1 corlSIOerOl) e specu onte 

-28 os above with SO~Yle hemGtite 

-30 1 ',' I " grC'ly-green SCI'llSl' emU specu crl1'c 

-36 . i ° , • t " t ., I " groy-green Sl Iceous senls; some U:Olri< qlKlr.Zlf€i $')(;'112 s:~eCLJ nrde 

36-37 as above; with SOfne copper 

-40 red s iii ceous hemct'j j'e I some copper 

-41 brown Sl i iCG 

-42 os 37-40 

-50 speculorit'e Gnd hentC1tite 

-60 s i I iceous hemoti te 

-70 OSCiClbove, considerable silico 

-76 S['Jecularite 



No.9 continued 

Assoy O'Gto 
g 

Depth % Cu Fe 0/0 --
2- 8 .27 

8":'12 .38 

12-16 .40 

24-28 .60 

28-30 .50 

30-36 .27 

36-40 2.50 

40-42 2.30 

42-46 .92 

46-50 1 c~ 
• ..J 35.8 

50-54 .15 

54-58 .27 

58-62 .00 

62-66 .05 

66-70 .05 

70-76 o c.' . ,J 3Q 1 , • i 



No. 10 

EI. 1109 

N. 5343 

E. 4865 

Depth 

2- 6 groy cmd grey-green schist some ciork quadzi1'e 

-8 block qU(Jrtzite 

-12 

-14 brown quortzitei considerGble hernntite 

25.5 grel},-green sc:h i st 

-32 red her-noH te quert-z ite 

-36 brown I gro)' qUGdz i te 

- 38 b '·1 • I • Ii' as G OVC, 'Nlh1 CO!'"!Slderc:!b e SfJeClJ orlre 

-41 CiS IJbove, with ccnsidercibie quodz 

-44 ~lr-grt:1en siliceous hJctite 

46.5 gr qUClrtzite, trace copper 

-~) 1 hemo~·ire qUClrtzite some copper 

-56 orClY1ge one.! red herncJti to sil i co 

-58 specul(Jri'te 

Depth %Cu Fe 0/0 

2- 8 .05 

8-14 .33 

14-20 .54 

20-26 .33 



No. 10 Continued 
A, ~.~ 

; 

Assoy Dote 

Depth °loCu Feo/o 

26-32 ,76 

32-38 .27 

38-44- .27 

44-48 1.07 

48-52 ~53 

52-56 .65 

56-58 Tr 47.8 

Ck A.ssay 

44-46 .81 

46-50 1. i 2 

50-.52 .60 

52-56 .30 



EI. 1116 

N. 5278 

E. 4828 

Depth 

1- 6 

-15 

-18 

-24 

-27 

-42 

-51 

-60 

-66 

-75 

S"liT'nle No 
-':.~-~---' 

2 

3 

4 

6 

7 

No. lOA .... : 
i 

red hematire silko 

brown siiicCl 

red hemul'i-rG si i leG 

bro"vn sl I icc; 

gr(Jy-green epidote rock 

. i' . I t k groy 5! Iceous eplc.lo e roc" 

block speculurHe 

red hernatil'e ond red speculurH-e 

orcmge red 5ilico 

Assn,! Doy'n 

Description %Cu %Fe 

1- 9 0.05 

9-18 0.12 

0.17 

27-36 0,22 

36-42 0.18 

42-45 3.46 

45-48 0.38 



,-- --

No. lO-A Continued 

8 

9 

10 

1 1 

12 

Description 

48-51 

51-54 

54-57 

57-66 

66-75 

Con'lp 42-51 
111111 51-66 

1 . 4~) 

3.67 

0.29 

0.05 

0.07 

45,6 
26.4 



El. 

N, 

E. 

Depth 

l-b 

-10 

-12 

-24 

-26 

-28 

-32 

-40 

-44 

-4tJ 

-50 

-58 

-68 

-74 

-80 

-86 

Depth 

1- 6 

6-10 

10-14 

1114 

5282 

4763 

No, 11 

r(~d hemCiti te quortzii'e 

"'s "·boue wi -( .... r's·' ... 1 •..• l.; Y f C JI, \,) • qtz. 

gr(1)/ brown qt;..~ i te . 

Dray siliceous epidole rock. 

block quortzite. 

os above I cons i d quortz 

siliceous speculorite 

derk !jray quorrzi te 

red hernGti te quod I z re 

re~"J -brown qucwtz i j"e 

grey siliceous epidote rock 

reej hemut i te quortz I te 

red hemcrHte, siliceous 

siliceous epidoh:: rock wiH'; henwtih:; 

block specu k:d joe 

%Cu 

1 .05 

.35 

.80 



r-- -

No. 11 ConHnued 

AssClY _I?Cl!~ 

Dept~1 %Cu 

14-18 1.05 

18-20 .70 

20-22 .60 

26-30 .44-

30-34 1 .00 

34-40 .80 

40-44 .40 

44-50 7/..-. J 

50-54 .32 

54-58 .50 

58-(;2 .33 



EI. 1125 

N. 5288 

E . 4702 

. ~epth 

15-18 

-27 

-30 

-45 

-48 

-60 

,-69 

-72 

-78 

-93 

De:.cription 

15-18 

18-21 

21-24 

24-27 

27-30 

t. 

30-33 

No. 11-A 

brn quort'zite 

(lro'y -qreen Cl)i dote rock. ,,1 '--I I 

brOWi·" si I iceous epidote rock 

gro)! silico with specuicrite 

g roy-brown s II jeo 
'- , 

re,·.J hemc!ti te s i I ico 

brownsiiicn 

orcmoe-red silicCl 

°/oCu Feolo 

0.13 

0.29 

0.48 

0.68 

0.88 

0.29 

.-.,: 
; 



No. ll-/!>, Continued . ~: 

i 

AsscY' Dote; 

pescnptlon %Cu --
33-39 0.48 34.7 

39-45 0.38 
0.56 32 " , .~:; 

45-48 0.51 

48-51 0.89 

5 °1--54 0.48 

54-60 0.33 

60-6? 0.27 

69-72 0.24 

72-75 0.05 

75-58 0.05 

78-87 0,07 33.0 

87-93 tr 14.9 



No. 12 

EI. 1123 
~\ 

N. 5239 

E. 4638 

Deptil 

- 4 gray sii iceous epkiote rock 

-8 grny green epi dote rock 

-10 brown quurrzHe 

-18 ClS i:.lbove one! groy epi dote rock 

-24 henlot He quortzi te 

-30 groy quodzite 

-34 groy qunt·tzite w/some hernotite 

-42 block sfliceous specu!oritc 

-50 

S()-(i2 

-66 red hernu ti 're s if icG ond gr epi \jo1'e roc k 

-/2 

!l,ssoy Dnt~ 

Depi·i-J 

~. 1- 8 .57 

8-14 .75 

14-20 .35 

20-26 .60 

26-32 ,65 

32-38 1 . 15 

38-44 
44-50 



No. 13 . 
. ... : 

i 

EI. 1119 

N. 5289 

E. 4587 

Depth 

1- 6 green siliceous epidote bed; srl'1 CU, sorne speculorlle 

- 8 • t b' gray green ep!uote ed 

-10 CiS nbov8i Sf"(1 brn quortzite 

12 green CIS obove; tr cu 

14 green GS C1boV8; SOine hernuti tej some cu 

16) green cs (:lbOVei onci red hemel i h') I sm c u 

18 gray quudzite; s'n hernu~'i re 

20 groy qucrrz i te (Inri hemutif8; sm cu 

22 dark gray quorlz i j'e 

2·4 CiS ubove I some hecnnti t'e COt,S j J cu 

26 gray qUGrtz i te; srn cu 

28 groy quartz! te (5 iI icc!'?); red heliKdi te quudz i 'rei cu or 

32 red hernotl te qUddz i i'ei cu *:l< 

34 reel hemcti'te qu(!rtz jt'Ci block spec u I ori 'rei srn cu 

34-36 black specukuire sm red os obove; sm cu 

38 gray quodzite; speculurii'e; red hemotite; cu 

40 r or~ '1"" ,i b I "',C k sr")er.u I c>lf' .,'"p' (: U ,. ~~ -,', .... ,1 t.~. r- 1.J.>1 ~... Q __ , _ 

44 CIS obove, no cu seen 



" ~'~ 

J 

No. 13 Continue{'! 
~. 

A~soy D,:] 1"0 

Depth %Cu 0/0 Fe 

1- 6 ti3 

6-10 .27 

10-14 .55 

14-18 .33 

18-22 .27 

22-24 .31 

24-26 .46 

26-28 .88 

28-30 3.28 

30-32 ') -" 
£. • /6 

32-34 2.96 

34-36 .26 

36-38 .31 

38-/+4 .05 24.0 

Ck Ass~2Y 

26-30 2.40 

30-34 2.45 

34-40 .52 



No. 14 

EI. 1139 

N. 5115 

. E. 4535 

1 6 G . . k !. t'· Lf. I - roy greenep' dote roc'; sm nemCl I re (it (; tr cu 

10 groy - green us .Jbove ondred hemcJ.t He qunrtz i 're 

16 as ObOV8; sm her-nut ito 0"( 15' ; SOir~D qucrtz 

J 8 gr~Jy-green epi dote rock 

20 (is obove r w/srrt her:Y!1'itc 

28 9roy green epi dote rock 

3 i browr. qundzij-e 

38 gray green epidote rock. 

42 red hemctH-e qucrtzi te 

44 gray quort'zite, some speculcirite:: 

50 red hemoti te quodz i te (s i I !c';-:!) 

S8 gro)/ silico with sorno s~)eculorite 

Depth 

1-6 

6-20 

20-38 

38-4·4 

44-50 

50-58 

%Cu 

.00 

.00 

.31 

.62 

,31 

·26 



No,14-A 

E I. 1130 

N. 5152 

E. 4573 

1-3 gruy green qunrl"zitic E;pidot'e rock. 

6 brown qucrtz i te 

9 red hemC1tite quort?,ite 

12 grey quodz j te 

18 

21 groygreen quori'zite epidote rock. 

24 brovm qunr1'zlte 

27 reel hernotih; quortzite 

30 

• , . I 
groy green quortz I te ep I joha roc K • 

54 red-brow!l hemcd'i te qUGdz i I'e . 

60 blnck specularite 

red hemotite 

75 bri£lht red hemotite 

78 

Descrip'iion 0/0 Cu 

1-9 0.05 

0.12 

18-24 0.05 



Assoy Dcto Continued . ~: 

; 

No.14-A 

DescripHon °loCu °loF e Si02 

24-27 0.28 

27-33 0.26 

33:"'39 0.42 

39-45 0.42 

45-48 0.37 

48-51 1.08 

51-54 0.;S8 

54-57 0.28 Compo 54-60 31.1 40.6 

60-63 0.05 Il 60-69 26.0 43.1 

63-66 0.05 

66-69 0.05 II 69-78 2f5.5 41.6 

69-78 0.12 



No. 15 

EI. 1169 

N. 4985 

E. 4557 

Depth 

1-l2 Pink grcmite porF~~· 

14 os clbove f w/s!n epi dote rock unci hemat i te 

17 Pink porphyry 

33 gruy green si liccous op; dote rock 

35 red hemati 1'e qunrL·. H·c 

40 grCly-green epidote rock, Sid qucr'tz·.::rf 40 

50 grey green epidote rock 

57 os cbove, vv/srn hemot; te 

64 

70 (is nbov8 '.,'.J/5m bro\l/n si I ico 

77 gray sl liceous 

79 grCJ)I green epr clore rock I cons i deroD i C! specu! or! te 

80 

86 u~d)ove end q rO\,1 5 Ii i co .... . 

100 red si Ikeous hernatite 

100-108 block SpeQJIC1rite 

116 red hemel; te 

124 block specuiorite 

126 brown s i I ico nnd block speculClrl1'e 



No. 15 conti nued 

Assn)' Dc!kl 

Depth % Cu FeO/o 5'°2% 

1-17 .00 

17-32 .31 

32-36 .21 

36-50 .21 

50-56 .10 

56-62 .10 

62-6B .10 

100-108 .10 37.4- 35.8 

108-116 .10 26.0 55.2 

116-124 ,10 46.5 



No. lS-A 

EI. 1170 
~. 

N. 5036 

E. 4612 

Depth 

0-51 SOiTlp I e s not co I i ec ted 

51-54 brown schist or epidote rock 

57 • I k grey green ep' (Jote roc 

60 brown epidote rock or schist 

66 groy epidote rock or sch;st 

69 gray green epiclote rock. 

72 brown seh ist, 

81 • ! I I • 
groy green ep,oof'e rOCK or scnlst 

87 • , l I ) 
gr'uy ep,oote rock or scnrst 

93 re;j brown hG,;lClV He quortz i te 

102 red hemot i re qUClri"z i te 

105 reel hemat i te l1nd spec, 

spec, 

114 spec and hemati te 

120 spec. 

Assay Dota 

Description %Cu %Fe 

51-57 Tr 

57-63 Tr 

63-69 Tr 



No. 15-A cont i nued 

Descripti~~_ %Cu 

69-75 Tr 

75-81 Tr 

81-87 Tr 

87-93 Tr 

93-96 0.12 

96-99 0.36 

99-102 0.05 

102-J08 Tr 

HJ8-114 Tr 

]14-120 Tr 

_Assny [)CfG 

%Fe 

48.2 

47.2 

43.5 

%S~ 

19.4 

20.5 

32.8 

. ...~ 

; 



. ...~ 

i 

No. 16 

EI. 1162 

N. 5027 

E. 4676 

Deplrh 

1-7 grey epidote rock, SOl hcrnotlte '1t 4 

13 groy and yel iaw cloy (schist) 

'. 

p 1 ~; groy qucrtz; te 

17 

20 grCiy qucrt"z i ~·e 

2,4 

25 gray quortz i-re 

32 grey schis'f 

36 0$ above wi rh sm hernat i ~'e 

42 gruy green epidote rock. 

44 red hemc.lti te quurtz H-e 

50 groy green epidoi"e roc k . 

54 as (Jbove 8, red hemntil"8 qunrt"zite 

5(1 ., k . I • gray green epl {"jote roc ; Sin red nemotl te 

60 red rJnJ brovm hernnti te qucirtz i te 

66 red hemoti to qUt:.n1"z i te 



No. 16 cont-inue(j 

, Depth 

66-72 

82 red hematite s iI i ceous 

84 us obove, some speculorite 

87 red hemnl"i te qUGrtz i te 

91 gray s iI leo 

100 red 5 iii ceous hernaH te 

102 

· ... ~ 
; 



No. 16-A 

EI. 1161 

N. 5110 

E. 4673 

51-54 groy green si I iceous epi dote rock 

57 gray quortz i tic epi dO're rock 

60 grGy gree:l siliceous eFJidote rock 

63 red hemotite qunrtz i te 

66 brown hernoti te quortz j te 

69 red hematite si I ko (quor-rzite?) 

75 groy quartzite epidote rock 

78 gruy -brow n quurtz i te 

81 brown quartz i ~'e 

84 gray green s iii ceous epr dote rock 

87 red -bravvn hemoti te quortz i te (5 i Ii eel) 

93 red, siliceous hernatite 

96 red hematite & brown specularite 

102 brown speculClrite 

117 red siliceous hemotit-e 

Descript'ion °loCu 

51-60 0.26 

60-66 0.57 

66-72 0,74 



If 

No. 16-A coni"inued 

Asso)l Doto 

Description %Cu 0/0 Fe %Si02 

72-75 0.21 

75-78 0.84 

78-81 0.57 

81-134 0.57 

84-87 1.69 

87-90 0.21 

90-93 Tr 

93-102 0.15 44.0 29.6 

102-111 Tr 

111-117 Tr 



---------------- ----- -----~--- "-- ---

No. 17 

EI. 1164 

N. 5172 

E. 4686 

Depth 

1- 6 red-brown hcmotil'e qUGrtzite 

9 red hemoti te 

12 grCl.)l quortziHc epidote rock 

15 Ii, brn. siliceous schist 

21 red-brown hen1OHt'e qUGrtzite 

27 brown qucri'z i te 

63 it , " • ~ ! 

grny green quodzltlc ep' (Jote rock 

72 gnJy epidote rock orsiliceous schis\" 

84 aroy qreen eoidole rock v v I 

87 b I k spec u I or i te 

90 blk silica 

93 blk silico, with speculc;rHe 

96 dk brown specuiorite 

99 red brown hemoti i'e quortz i to 

102 red s i I iceous hemuti te 

105 red-brown hemctite qu::!rtzite eu * 

114 red hernGi'ire lost circulation 

.... : , 



· ... ; 
i 

No. 17 can'ti nued 

Assay Dotc! 

Description %Cu 

1-15 Tr 

15-27 Tr 

27-39 0,15 

39-51 0.1 S 

51-63 0.15 

63-72 0.22 

72-81 0.36 

81-84 0,74 

84-87 0.63 

87-90 2.19 

90-93 0.97 

93-96 2,90 

96-99 2 1 t) . ,'j 

99-102 5.10 

102-105 ~~j ~ 89 

105-108 2.35 

108-111 0.67 

111-°'14 0.49 



~ :.; 
. ,,~ , 

No. 17-X 

EI. 1164 

Depth 

1-8 Gr(lY green epidote rock 

11 gro)l quortz i te 

12 red henloti tc 

22 gray-green epidote rock 

24 groy quorrzite 

28 gray green epidote rock 

32 do;Jrk grny quartz i te 

35 lighl groy schist 

37 red henYJti te qUClrtz ito 

42 dark gro)" qUClrtzite 

44 9roy epi dote rock 



No. 17-/\ 

N. 5177 

E. 4738 

Depth 

1-12 red hematite quod'zite 

24 groy qUGri'zlt'ic epicbto rock lHl(,.J gr quurtzite 

31 groy green ep r dote roc k . 

42 ( I· • ('I' ) re(.! nC"il(]tl te qucrtz I fe' S I I co 

51 brown hemntih3 qUClrtzite 

54 red he,;lcti te 

57 brown si I icc 

63 • j • • I t I 

gray-green silIceous eplooe rock 

67 

78 gray green epi(;otc rock 

81 

B7 block specuL:~rH-e 

90 brown si I iceous hcrnotite 

~ 93 dk brn as (,jbove 

9!J red hernoti te 

99 brn hernali te s /I i co 

" 

114 red hernatite 



·'.: 
i 

No. 17 - t\ conti nued 

p.\ssny Dota 

Description %Cu 

1-12 Tr 

12-24 Tr 

24-33 Tr 

33-42 Tr 

42-51 0.10 

51-57 0.10 

57-60 0.42 

60-63 0,26 

63-66 o 1/, 
• oJ..,., 

66-,';;9 0.37 

69-72 0.37 

72-75 0 . .56 

75-78 0.76 

78-81 0.76 

81-84 1.88 

84-87 1.88 

87-96 o ,- r 
\., • :'"H~) 

96-99 1.58 

99-102 1. 12 

102-105 0.15 

105-111 0.10 

111-114 0,15 



E I. 1160 

N. 5159 

E, 4805 

Depth 
--',-

1-4 

10 

12 

16 

20 

')1 
LO 

34 

gruy quartz i te 

os ubove 

os above, w Hh red hemcltii'e 

91'(1y qUClrtz i t-i c ep i dote rock 

red hernctH'c quortzi hJ 

brown qucrtzi te 

red hemoti te quudzi h:; 

No. 18 

36 os above, wi-dOl consi·.leroble sDcculcrite 
l 

38 silico with speculorire 

42 red hernCiti te nn:1 s i I iccl 

46 Slr(.1Y quortzite or silicfJ, wH-h consideroble speculorite 

red hemai'i tc nil d 5 iii C(:l 

56 groy ond grc)/-green-qudrtzitic: epidote rock 

58 red hemoHte qU'Jdzite 

58-66 'I' I.' green -5 i 'C!~OUS sen IS t 

68 grny silico with speculorite 

70 speculClri te 

76 gro)' s iI i CG, with cons i deroLi e spec ul uri te 

78 red hemoHte ond CJS obove 

102 red hcrno-Hte with silicn 

.',: , 



No. 18 continuer:l 

106 gray sil iCeJ, wi 1,h $0(;1e hei'rlotite 

116 red hemnti te w H·h s i Ilcc 

118 os clbove, more s iii cu 

Description 

1-10 

10-12 

12-16 

16-20 

26-30 

30-34 

34-38 

38-42 

42-46 

40.-52 

52-56 

56-58 

58-62 

b2-b8 

68-70 

70-76 

26-82 

82-88 

88-94 

%Cu 

0.26 

0.21 

0.05 

0.16 

0.05 

0.05 

0.21 

0.05 

0.0:51 

0.16 

0.05 

0.10 

0.56 

0.26 

2.0!5 

2.17 

0.26 

0.16 

0.16 

Assn)! Dolo 

.... : 
i 

Descril)tion %Cu --.... ----
94-102 0,42 

102-106 0.52 

106-112 2,57 

112-118 0.47 



No. 18-A 

Ei. 1154 

N. 5092 

E. 4833 

Depth 

2-15 red hr:;matite 

21 gr brn quortz H'e 

24 brow~l qucrtzi te 

30 red hemCiti te 

33 brn silica 

42 8f oy green si I iceous eC'r dote rock 

45 brown qucrtzi te 

48 groy quortz I t'e 

r:: 1 • , , h· 
..) I groy ep' dot'e rOCk or SC, : st 

60 gr 9rn epidote rock 

63 speculorih~ 

69 red hern(Jtite siHcc 

72 grGy quadzi'i-e 

78 brown hemotite quurtz ire 

81 red hematite; consi:,~eroble specuicirit.~ 

87 red hemotite siliccl 

105 red hemotite - slitely oronge color 

117 brown hemof'ite consi.jerC1':;\e speculorite 

.... : , 



.~ ~ ',. 

No. 18-A continued 

f'\ss(~y DCii'G 

Description %Cu 

2-15 Tr 

15-24- None 

24-30 None 

30-39 Tr 

39-48 0.10 

48-57 0.21 

57-63 Tr 

63-66 0.10 

66-69 0015 

69-72 0,36 

72-7S L 17 

75-78 5.15 

78-81 5.46 

81-84 3./7 

B4-87 4,84 

87-90 7.27 . 

90-96 1.90 

96-105 0,42 

105-111 0.15 

111-117 0.26 



.... : 
i 

No. 19 

EI. 1151 

N. 5066 

E. 4891 

Der:Yth 
-_1-_ 

] - 3 Red hemntii-e qucrtzite 

6 groy quortzite vvith hernntite os above 

9 ,'.. I k grCiy-green silIceous epl,Jote roc 

15 groy qU(lrtz i te w irh hemo H te 

21 grCly quortzite 

27 groy-green epidol'e rock 

30 red hemoHte qunrtzitc 

36 grr.ly quortz!te 

4;': re,j hCt"(lC!ti te qucdziro 

51 fjruy Green epi dote rock 

54 griJy qunrtzite wii"h consideroble spoculorite 

63 grCly quortz i te with some hernt..1ti 1"8 

63~66 groygreen si liceous ep1:Jote rock 

69 brow n hemuti te quartz i te or s i I kG 

72 gray - green quortzitic epldot"e rock 

78 fJrCiY speculorite 

81 brown os ubove 

84 red-brown hemoHi-e 



No, 19 continued 

Depth 

87 red hemcti i'e 

90 rec!brown hernGfite 

93 re(~ hernut i to 

96 red brown hemotite 

99 red hemotitc, wH·h considcroblc specuiClrite 

102 brown speculorite 

114 bk.lCk specuioril'e SOfTle brown 

117 brol.Nn specuLJrite 

123 red hernodte 

126 brown 

129 red hernoti re 

/\ssoy Doto 

De5c~.~j1·1~ %Cu 0/0 Fe 

1- 9 0.05 

'1··21 0.05 

21-27 0.05 

27··36 0.26 

36-42 0.26 

42-45 0.31 

45-51 0.36 

51-57 0.31 

57-66 0.36 

· ... ~ , 



" ~'~ 

". 
. ... : 

No. 19 continued 
, 

Assoy Duto continued ---
Desc ri nti 011 
--.--I.-~-

%Cu 0/0 Fe 

66-69 0.26 

69-72 0.57 

72-78 2.67 43.90 

78-81 3.72 36.90 

81-84 2.56 35.80 

84-87 4,95 23.30 

87-90 ~). 75 19.90 

90-93 0.25 13. 10 

93-96 1 .94 17 60 

96-99 0.35 51.60 

99-105 0.15 51.60 

105-111 Tr 44.60 

111-117 Tr 61.20 

117-123 0.005 30.30 

123-129 0.13 



ND. 19-A 

E I. 1147 

N. 5119 

E. 4935 

1-12 red hernotite sHieo 

i5 9 1' -brn Cluortzi te 
- I 

24 i,' ' re'::: le;nc~tt ~e qu,ortzl te 

27 block speculf.lrHe quudzi"e 

39 

48 

54 c:roy-qreen e:)j.Jote rock 
.... J . 'v I 

57 red hernCl~o He s i! ic(1 

60 brn qU~Jrtz He 

63 , I' 'OJ. ('j' ) rJrown 1er(l'Jtrtc quodzlle SI ICC; 

66' red hemet! te qunrtz ire 

78 SF)(;Cu!orite 

93 red hemGtile 

96 . I' ree specu Clrli"e 

108 bluck speculclflte, 

lost circulntion, 



·~ \: 

No. 19-A conthue,~ ., 
; --... ~----... -.----

1-12 /\SSG)' Duto 

Description %Cu %Fe 

1··12 Tr 

12-24 O. 15 

24-33 Tr 

33-4~: [}.1.;; 

45-54 O. 1···· J 

~i..!~-bO 0.31 

60-63 0.26 

6a-66 0.67 

66-,'~)? 1 .02 42.6 I 

69-72 4. 10 40. 1 

~. 72-/5 2.40 3Q .6 

75··78 r, r"" L. 1/ 

78-81 I .53 40.2 

81-84 0.45 

84~·87 3.26 

87-90 1 .34 . 
90-9b 0.26 

96-102 O. 15 (:)2.5 

102-108 O. I.') 60.0 



~' 
I, 

No. 20 

E I. 11 46 

N. 5152 

E. 4993 

1-6 red he:-notite quortzite 

21 grCJy siliceous epidote rock 

33 grGy-grecn siliceous epidote rock 

42 brown siliceous - epi dole rock 

45 red siliceous hemrj'j';te 

48 gray brown siliceous epidote rocK 

54 red s; I iceous he(r1uti te 

D7 brown siliceous epi~ote rock 

72 red hemoHte 

81 brown speculorite 

90 red hemotH-e 

90-96 brown specu iGr; te 

108 block spf:·culurite 

117 brown s;:)(~culorite siliceous 

129 block specuhrite 

135 brown sf)eculorite 

.... ; 
i 



No, 20 coni"inue.;i 

Depth 

138 red hernotite 

141 brown si I ica nnd hematite 

Descriptio.!.l %Cu 

1- Q None / 

9..;18 Tr 

"18-27 Tr 

27-33 Tr 

33-36 Tr 

36-42 Tr 

4:2-45 0.005 

45-48 o lti .. Ij..,.,j 

48-.54- O. Lj 

54-57 Tr 

57-66 Tr 

66-69 3.16 

69-72 1.53 

72-75 0.20 

75-78 0,005 

78-81 L 17 

81-84 0,005 

84-90 0.005 

90-96 0,15 

Assay Doto 

58.5 

52.9 

26,6 

31 .8' 

22.0 

27.3 

\; 

., 
i' 



No. 20 CO~-lti nund ~, ~'~ 

., , 

~ Assc:y Do tc::._ continued 

Descripf ion °kCu %Fe 

96-102 Tr 58.8 

102-108 None 47.7 
t. 

108-117 None 46.6 

117-123 None 54.1 

P 123·,,129 None 48.7 

1?9,-135 None 37.2 

13b-141 Tr 21.6 



.'.: 
; 

Nc;. 20-f\. 

EI. 1147 

N. 5100 

E, 5014 

Depth 

2-15 red herncltile qunrtzll"e 

27 gro} -green s II i ceous epi ,.Jote rock 

30 red hemClt!te qundzite 

39 gnJ)' green s i ikeous erj !.10te rock 

42 groy schist 

54 reu hernoti to quortzi te 

66 block speculodre 

72 brown spccuhrite 

80 red hernotHe & s-pecul<Jrite 

P,ssC'Y Dntu 

Description %eu ---_.- %Fe 

2- 9 None 

9-18 None 

18-27 None 

27-30 None 

30-42 None 

42-48 None 

48-54 None 

54-60 None 52.0 



No. 20~A continue(~ 

~ssCJ,y Ooto continued 

Descnpho~ %Cu %Fe 0/05 i02 

60-66 0.97 58.,2 10.4-

66-72 0.42 54.4 '13.6 

72-80 0.37 JiL8 36.4 

, '\.I 



No, 20-B 

EI. 1147 

N. 5045 

'E. 5079 

9-21 gr green siliceolJs eplJore rock 

33 g(G)! quorrzi)"e 

42 groy green s il i ceou~, 8Ft' dote rock 

,:~;1 red hemctite qUl:lrtzite (cu ) 

57 bright fe(l hemo'tite quurtzite 

bO red hernot He & specu hr i te 

78 blocK speculurlte 

81 brown specukidte 

EI 1147 

N, 5035 

E. 50b8 

36-42 red hernoti te quorlz 1 i"8 

Desc:rintion I _ %Cu 

9-18 0,18 

18-27 0.12 

21-36 0.11 

No. 20 B-O 

ASSGY Do t::1 

No.2GB 

. ...~ 

i 



No. 20-B continued 

Ass(J.Y Doto conti nueej 

DescriDtion %Cu 
--~--'-,--

36--42 0.11 

42-45 0.12 

45-48 0.12 

48-51 0,73 

51-54 3.32 

55-57 1.48 

57-60 0.32 

60-66 0.11 47.1 30.8 

66-72 0.27 39.8 41.8 

72-76 0.11 49.2 29.1 

76-81 0.11 23.9 64.,0 

Ass :'~y Dnt':J 
Hule No. 20 B-B 

Description %Cu 

36-39 0.66 

39-42 0.53 



No. 21 

Ei, 1147 

N, 5059 

E. 5179 

1- 3 Red he1nntite guortzitc 

9 t '1 I ' I ' k grCl/ qU:'Jr Z, '8 (]nQ groy-green (;;P'dotO r'JC.' 

12 brown qucrtzite 

15 groy green siliceous epi:lote rock 

18 gt'ny quartzite 

24 (lS ubove; $11 iceous epidoh? rock 

27 red s H iceous hemeti te 

30 Of(1\1 S i I iceous eni dotf) rock v , , 

33 red s 11 iceous hernClti te 

45 brown quartzi te 

54 groy qUClrtzitic epidote rock 

63 brown silica 

75 red henlGtite qlJclrtzi te 

81 red hernGti h::~ 

84 grey s i I leG 

93 recl henoti t-e 

95 brown SpoculClrite ond h;.:~rnotite 

102 red hern(itite 

.'-: , 



Description 

1 ,- 9 

9-18 

18-24 

24-27 

27-36 

36-45 

45-54 

54-60 

60-63 

63-66 

66-69 

69-72 

72-75 

75-81 

81-87 

87-93 

93-102 

%Cu 

None 

None 

Tr 

None 

None 

Tr 

None 

Tr 

None 

None 

0.21 

0.31 

0.10 

0.005 

0.36 

0,005 

Tr 

p...,SSCIY DotG 

.... : 
; 



No. 22 

EI. 1144 

N. 5004 

E. 5200 

1 - 3 gray quortzi te 

9 red hematite qUGrtzite 

12 red brown hernc~tite q.HJrtzil'e 

15 brown quurl'zi te 

18 light groy schist 

36 red hemotite quartzH-e 

39 red-brown hernCitil-e qucrtzi te 

48 gray quartzit'e epidote rock, cons'''.:!er(iblc quurtz 

60 gro)/-green quortzi te epi dole rock 

66 red brown hemotite quortzite 

90 block specuL1rit'c~ 

99 red oxide 

"',550)' Doio 
Desc ri ption %Cu 

1- 3 rr 

~ 3-12 Tr 

12-15 Tr 

1 5-24 Tr 

24-27 Tr 

27-30 Tr 

30-36 Tr 



' .. ~ 
., 

; 

No. 22 conHnued 

Ass,!), Dnto conrinued 

Des c r.!l:!.~~ %Cu %Fe 

36-42 Tr 

42-45 Tr 

45-51 Tr 

51-57 0.16 

57-60 0.08 

60-63 0.62 

63-66 1 .57 

CODfP 66-72 45.5 

69-72 0 . .58 

72-75 0.16 

75-78 Tr 

Cor!',p 72-78 L)0.8 

78-84 Tr 52.1 

84-90 0.08 52,1 

90-99 Tr 31 0 . / 

Cul- Sarnples 
DUinp ot 471 0.22 

Across t:;1 
•• J of Bed 0.92 

In shoft 140 1 SW of47G 



No, 23 

E I. 1138 

N. 4977 

E. 5264 

1- 6 brown quartzite 

15 yellow schist 

21 gruy green epi.Jol'e rock 

27 , I. I.' • rec! Drown nernut de quurtz I te 

30 fjray qUCirtz i te 

39 , • • I I 1 gray green qucrtzlt!C eplClO"e roct<: 

red hemcH te s i I keous 

ASSGY Dc!~_ 

Description %Cu 
1- 6 V"-

6-12 Tr 

12-.21 Tr 

21-27 Tr 

27-33 Tr 

33-36 0.58 

36-39 o ,.,"" • L.I 

39-42 0.16 

42-45 0.16 



No. 24 

EI. 1137 

N. 5015 

E. 5306 

1- 3 red hemurite qUG~tzite 

o 
" groy-green epidote rock 

12 red henruti te quortzi te 

27 , . , l k groy green 5ci'i'5~ or eplc,ole roc. 

51 I "! 

reel OXI,Jf} 

57 red & brown speculurii-o 

72 block speculorite 

75 

78 

90 red oxide 

I\S50), Dnto 

{),esc r i pt, i ~~_ O/oCu %Fe ---
1- 9 0.08 

9-12 0.16 

12-18 0.16 

18-27 0.32 

27-30 0.32 

30-36 0.08 

36-42 Tr 

.,,: 
; 



No. 24 conli'"lUed 

ASS(JY Data cO~lthued 

%eu %Fe 

42-51 0.08 

51-60 0.08 47.0 

60-63 None 45.4 

63-72 Tr 44.6 

72-75 Tr 42.2 

75-81 Tr 

81-90 None 



(. 

No. 25 

El. 1136 

N. 5067 

E. 5331 

1- () brown quortzite epidote rock 

12 red het1'lOtite quorTzite 

15 gray green schist or epidote rock 

33 red heil-write qUClrrzite 

39 brown quor]-z i te 

48 brown he:nutite quartzite 

54 red hemotite 8" red speculc;rite 

60 black speculorite 

~.escript i01 %Cu 

1- 9 0.05 

9-15 0.05 

15-24 0.17 

24-33 0.22 

33-39 0.43 

39-42 0.43 

42-·45 0.49 

45-48 1 .35 

48-51 0,49 

51-54 Tr 
54-60 Tr 
Comp 48-54 

%Fe 

47.70 
34.60 

. ...~ , 



No. 26 

E I. 1132 

N. 5112 

E. 5357 

1- 3 reci hernc,tite quortzite 

n ' . , i 
i grn)l Drep.i1 qucrtz I te er)! Gote roc K 

24 red herncti-te quc.:rtzite 

27 ~1rcy £.~reen quudzite epL.ioh~ rock 

39 brown quurtz i Ie 

42 ~lriJy green qucJrtzite c!':ddote rock 

51 dork red specul',Jrll-e 

60 bluck specuhrihJ 

Descr!pi'lon %(1..1 

1- 3 0.32 

3- 9 0.05 

9-12 O.Sl 

12-15 0.75 

15-18 0.27 

18-21 0.05 

21-24 0.27 

24-30 0.27 



~ .~ 

. ~: , 

No. 26 COr'lfl{1ued 

Asso), DClto Contir1ued 

Description °/oCu 0/0 Fe ----

30-36 0,22 

36-39 0.32 

39-42 0,32 

42-45 3.38 

45-48 0.32 

48-51 0.16 

51-54 0.32 

54-57 0,05 

57-60 0,16 

Corn~ 45-51 43.00 

Camp 51-60 41,50 



No. 27 

E I . 1127 

,N. 5160 

E. 5377 

1- 6 red hemati te qU',1rtz i te 

9 gray epidote or schist 

24 brown quartzite 

27 gro)" quortz j I'e 

33 brown quortzite 

36 red hematite quartzit'e 

39 brown qUClrtzi te 

45 red brown quortzite 

48 9rGY !Jreen quortz H'e epi :jote rock 

redhematit-e, some specularite 

57 bluck specu!;;rite 

60 bhck si I iceous si:eculorite 

69 red heme ti i'e 

Assay Dote; 

Des~riptiol1 %Cu 

1- 6 0.27 

6-15 0.16 

15-24 0.10 

33-39 0.43 

24-33 0.22 

39-45 0.22 

. , , 



No. 27 Continued 

Description 

45-48 

48-51 

51-54 

54-57 

Co~"np 51-57 

57-63 

63-69 

Cornp 60-69 

O/oCu 

C.87 

0.16 

0.27 

0.22 

0,10 

0.22 

%Fe 

55,30 

27,70 

· ~: 
; 



. ~: 

i 

No. 28 

EI. 1121 

N. 5188 

E. 5417 

Depth 

1-27 . red hemntite quc:rtzite 

33 brown qU(lrTziie 

·57 red spec u L: ri h; 

60 red siliceous her"lc;tfte 

63 red hernoHlc 

72 red-brown specuLtrite 

73-1/2 bluck speculor>fc 

No. 28-X 

1-12 red hemotH-e qumtz i te 

15 brown qUGdz.iro 

18 red hemoti te qUGri"z i te 

27 brown oucrtzH"e 

DescriF,tion %Cu 

1- 6 Tr 

6-12 Tr 

12-15 Tr 
':'-,1 



· ~ 

No. 28 Continue.::l 

f-\ssu)l Dah::. Continue·:.! 

Dcscri/JYion %Cu %Fe 
---.~--

15-18 Tr 

18-24 Tr 

24-27 Tr 

27-30 1. 30 

30-33 1.68 

33-36 1.68 

36-39 4.88 

39-42 0.54-

42-48 0.27 

48-54- 0.10 

54-57 0.10 

57-60 o H) , I,' 

60-63 0.22 

63-66 Tr 

66-72 Tr 

72-73-1/2 Tr 48.00 

Comp 
33-42 44.BO 

42-54 52,60 

60-63 27.20 



No. 28-X conihued 

Assny Daf:'J 

,Pescriprion %Cu %Fe 

1- 3 0.10 

3- 6 0.16 

6-12 Tr 

12-18 0.22 

18-21 0.12 

21~24 0.16 

24-27 0.27 



EI. n02 

N. 5273 

E. 5432 

Depth 

1- 3 brown quurtzi te 

12 t ,- ,- 1 t k gnjY quor Z lore ep I '10 e roc 

18 g r-orn schist 
,J 

24 ar::~\v quurt"zi ore epi \.iote rock 
v I • 

27 brown hernutHe quurtzH-e 

30 red i'wrnarite 

33 rec! herrwti h~ und red specu I ur il-e 

45 bl.K~k sp~;culnrite si I iceOU5 

Description %eu 

1- 9 0.05 

9-18 0.05 

18-24 0.12 

24-27 1.08 

27-30 0.21 

30-36 0.21 34.20 

36-45 0.10 45.00 



No. 29 

EI. 1119 

N. 5167 

E. 5468 

1- 3 gray quodzite 

6 red hentati (8 quorrzi te 

9 brown siliceous ep;dof'e rock 

18 red hemotite qucdzih~ 

21 brown quclrtzi 1'e 

24 gruy qUCidzite 

27 brown siliceous (::pl1ore rock 

36 brown qundz; tr~ 

42 [Jr:1y si!ico, eonsidercible bluek specuic.rite 

48 red hemn"ii're 

81 bL~ck speculnrlte 

84 reel specuiorite 

84 red hemati to (in; re,j s(Y3culcrite 

Deseri ption 

1- 9 

9-12 

'12-15 

0.16 

0.08 

0.08 

. ...~ , 



· ..• 
:!-. 

No. 2(: Cont'inucd 
", ., , 

-----.-
Asscy Doto Continue'') 

-

~ Descripi'ion %Cu %Fe 
~ ---

15-18 0.05 

18-21 0,21 

21-24 0.16 

24-27 0.08 

27-30 0.05 

30-33 0.27 

33-36 . 0.48 

36-39 0.16 

39-42 1.08 

42-45 2.Bl 

4S-48 0.22 

48-54 0.27 32.00 

54-60 0.05 4:).00 

60-66 Tr 46.10 

66-72 Tr 49.90 

72-78 Tr 5iJ.l0 

78-84 Tr 34.'70 

84-88 Tr 26.40 



.... : 
i 

No. 30 

EI. 1121 

N. 5115 

E. 5497 

Dpf,."l.-h -=:.t_' l_f , 

1- 6 grCly-green siliceous epidote rock 

12 brown siliceous schrsi' or epicbte rock 

15 red he!Tl'Jtite quortzHe 

21 ~Jr(,l'y -brciwn quor tz j te 

24 CfUY-SJreen siliceous epi,.:bte rock 

30 red hernntite quortzite sorne specukHite 

33 b I Ci C k s i I ic eo us s p e c: u lor i t c 

39 grG)' green quortzite epi dote rock 

42 [lruy green epidote rock 

45 red hnrnGtite qucdzite 

S! [Jroy quortz i te 

54 red hema.tite qlKirt.l.ite 

63 rE~c: hemoti t8 

72 bluck speculurii-e dliceous 

48 reel he,nnli to sornc reel specu lurite 

1- 9 0.16 

9 -12 0.05 



No. 30 Continued 

/\ssoy 0(;1'<.1 Continued 

0/0 Fe 

12-15 Tr 

15-·21 0.05 

21-27 0.12 

27-33 Tr 

33-42 0.05 

4.2-45 0.32 

45-48 

48-51 0.17 

51-54 O ')( 
.J-I 

:-34-57 0.21 

57-60 0.05 

60-63 Tr 

63-72 Tr 4 1 "::0 

72-78 Tr 



No, 31 

EI. 1120 

N. 5078 

E. 5492 

Q:1:'!!~ 

1- 3 
, I. • 

red hernoiTI8 quurtzl te 

gray groen epi dote roc k 

9 Groy epiJote rock 

15 lirJht brown quurtzite or silic(! 

21 

24 gray s II i e;::! 

27 grny-brown sliico v/ii'l-, some specu!qrH·r.; 

39 nrc/, s i I icC! 

42 brown silico 

45 grn)' s iii ceous ep! 'Iote rock 

,57 0' I .. ··ck- ~.) ~"C!J I""f 'I' t' p d .•• .).1 t .•.. ) •. ' 

60 

60 .' orr:mge-red si lieu 

73 red hematil"e, some s(J8culGrite 

Ass,:lv Dub] 

.!?_~scr 1 pri on %Cu 

1-- (:, 

6 - 9 

9 -12 

12-21 

Tr 

Tr 

Tr 

Tr 



No. 31 CO(ltinued 
; . 

ASSClY Dot'::} ContiriUed 

Descd~tion % Cu 0/0 Fe -_. 

21-30 Tr 

30-33 0.22 

33-42 0.27 

42-45 Tr 

45-48 0.17 

48-54 0.38 

5A -57 1.34 36.7 

57-60 0.17 

60-63 0.10 

63-73 Tr 

Camp 45-54 42.7 



EI. 1112 

N. 5007 

E .5499 

O \ 
._ eptn 

No. 32 

1--12 gre:), greon sf i keous epi dote rock 

15 red hernu ti te s iI icc 

18 broY'in siliceous epiJore rock 

24 red hemolite silico 

27 red brown herlT::tH-e silico 

30 block s:.:;ecukrite 

33 

54 black speculcirite 

57 red herrlGtiie sllico 

60 ~ 0 ( .. 

oronge reej s t \ leG 

78 ret; hmnutite wHit some specu!:nire 

Dcscric)H.::~~ %eu ---- %Fe 

1- 9 

9-18 

18-21 

21-2'1-

24-27 

27-30 

30-36 

0.08 

0.17 

0.10 

O. O~) 

0.38 

0.22 

0.17 

54.3 

42.8 

. ~: 

; 



No. 32 Continued 

Description 

36-45 

45-54 

54-cSO 

60-69 

69-78 

%Cu 

0.27 

0.32 

Tr 

None 

None 

0/0 Fe 

46.5 

41 .0 

.... : , 



No.33 

EI. 1032 

N. 5457 

E. 5312 

Depth 

0-15 block speculcrite 

18 brn s i I ic (: 

21 red bril silicc 

24 oronge-reJ s iii co , 

27 dark brn si I i co 

30 red hemet n'e 

33 red hernotite one! red speculurife 

48 blk speculurite 

51 gruy siliul 

57 red siiicG 

66 gruy (JfS] iii i're some cu 

96 gray siliceous orgillite 

f.\.,SS"lY D01'o 

D~~ripH~ %eu %Fe 

1- 9 None 55.60 

9-E.; None 48.70 

15-21 None 20.60 

21-27 None 29.60 

27-33 None 30.70 

33-39 None 61,50 

':"<,j 

.... : , 



r 

.',: , 
No. 33 continued 

Assay Dcj)"o Contin:Jcd 

DeSCrlpf'C:~ %Cu %Fe 

39-48 None 50.30 

48-57 Tr 

57-60 0.40 

60-63 0.50 

63-66 0.30 

66-69 None 

69-78 None 

78-87 Nont:: 

87-96 None 



.~ ~ :.: 
.... : 

J 

No. 34 

EI. 986 

N. 5602 

E. 5472 

De'Jth t , 

1- 3 

bik specul,-!ri~e SOf"1e brown silicG 

15 block soeculurite 
I 

21 block speculurite rlnd red brn silica 

24 ~ I ..' • • . . '. I.' t .. ,. I • ret,; neln\,. n Ie I some red specu ,H I e some re{j S ~! I CO 

2"7 _I 

30 

33 drk siliceous ClfDillite, cu 

36 grciy -green s i! i ceous sch is t or erg, tr cu 

39 CS obove, sorne groy orf). iT CU, hil r:fClCk 

42 GS ctbove 

48 

~.ssa)' Doto 

Descri;.)tion %Cu %Fe 

1- 9 Nune 66,20 

9-15 None 60,20 

15-21 None 41.80 
t. 

21-27 Tr 23,30 

27-30 0.:50 
0' 

JO-33 0.80 
\ 



No. 34 continued : \ : 

Deser! :)ticm %Cu 

33-36 o 7n , I ~.,) 

36-39 0.60 

39-42 0.60 

42-,,:1.5 0.60 

t·, ~<:-48 O.,:·jO 

~. 



No. 35 

EI. 979 

N. 5262 

E. 5705 

Depth 

3-12 blnck specu lori te 

1''':' 
~) blk speculorite, sm brown silicc1 

18 brn -red s iii OJ some spec 

24 red brn siiic(J 

27 yellow silica 

30 ye Ilow s ii i co cmd groy or~3 i II i h:~ some c u 

39 gray siliceous clrgillite cu? 

Assc~>, DCI to 

Desc r i ption ~fc,Cu °kFe 

3-12 None 48.30 

12-18 None 30.80 

24-27 None 15.40 

27-30 0.40 

30-33 0.20 

33-39 0.20 

.... : 
i 

':'-1 



El. 942 

N. 4450 

E. 6481 

1- 3 brown schist 

6 brown sch ist, som8 specu in! to 

45 browr'j sCh;~;l"f wit'h srreoks siliceou~ :.'·rgil!ite 

54 brown s iii C(i or sch ist 

69 brown schis'r, consi,.-.ieroble cgruv OL1illile 
I .... 1 

pescr.'pt,on %Cu 

1- 9 None 

9-18 None 

27-36 None 

36-45 None 

45-54 None 

54-63 None 

63-(~)9 None 

t. 

~. 



f\1 

. ...~ , 
No. 37 

EI. 927 

N. 4489 

E. 6545 

~. 

1- 3 dork silicu wilh SOii'lC hernclj";re 

6 {lS c;bove with some ~jouge rfl~)teri 

12 brov,n-rcd fcJult !nch:r;cd wHh some dork silicc 

18 cs qoove, wlt'h some groy Gouge rock 

21 red-brn silicCl some dnrk silk:o, S'Jmc speculorlJ'e 

24 red-bn1 sliicCl some specuiurih:: 

27 . re:;J brn silicCl 

36 ('5 above 

4 r:; 
,,J brown schls~ 

54 brown schisT Cind grQy gouge some (kni< silicu 

57 brown schist soum dnrk silict] 

63 brO\lJn and grcly sch is f 

63-66 gray s i Ii co or sch is t I sornebrn 

69 brown set: is t 

72 b 
. I. 

rn (md [Jroy schist 

87 red c I Cly or gouge, some grGy 

90 CS obove with cons i deroble quortz 

93 os above some s;)eculorite 

99 red-brown cloy 

102 os obove I some 9r(1Y gouge 



No. 37 continued 

108 red clay 

111 red c lay some f;.lrcy gouge 

114 groy sch is t or gouge - reel cloy 

117 red c I 0)' some [{roy 

120 red cloy 

123 red und grey c 11,;y 

129 red one! grcly c I CiY 

132 red cloy Gnd i>ink par? co':sjderGbl~: quortz 

132 -141 pink porphyry considernble quortz 

144 phk porphyry nnel durk s i! tea ? 

150 dork browil siliceous 

153 grGy siliceous 

179 ns noovr] 

ASSClY Dch'j 
I 

Dr'''cr ;r't 1('n .. ~.) (0' ,J ".' 
%eu 

1- 9 None 

9-18 None 

18-27 None 

27-36 None 

36-45 None 

45-54 None 



No. 37 continu8cl 

Asso2.' Doto conti nued 

D.escri ptlon 

54-63 

63-72 

72-81 

81-90 

90-99 

108-117 

117 -126 

126-135 

135-144 

144-153 

153-162 

162-171 

171-179 

%eu 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

Nonn l 

None 



No". 38 

EI. 967 

N. 4695 

E. 6091 

1- 6 red oxide siliceous 

27 block speculorite 

30 red hematite sil, some speculorH-e 

33 red hemCltilc silico 

36 recl browq silico 

51 groy orgillite no cu seen 

A,.s'-"v D(1!;.··~ 
~~.~ 

De$c:ip!!.~ %Cu o/cFe 

1- 6 None 10.00 

6-15 None 47,00 

15-21 Nonn 52.20 

21-27 None 57.60 

27-36 Nane 27.40 

36-42 0.02 

42-51 None 

.,,: 
; 



· ... : 
i 

No. 39 

EI. 974 

N. 4761 

E. 6052 

collored on herna1ite ore bed 

1- 6 red hemoti'rc: qU:Jrtzite orr; bn(~ 

9 red 5 iii ceous hemoti to 

12 us obove with Sc):T18 s08cuiGrite 
• 

29 block speculGrite 

unable ~'O go decj")er 

Assn)" Dat_<2.. 

De~.:..!l!!·,on %Cu 0/0 Fe ---
1 - 6 None 12,.70 

6-12 None :27.50 

12-21 None 56.bO 

21-29 None 53.40 



~ :.: 
.... : , 

No. 40 

EI 1022 

N. 5122 

E. 5634 

1-12 red h.enwtit"e sllicG 

15 red hernotite and block silic(;. with speculodte 

18 black silicCI with speculcrite 

21 block speculurite 

27 block speculclrite 

No. 40 X 

EI. 1022 

N. 5119 

E. 5636 

1 - 14 0 r (l n 9 ere d s iii C ~J 

29 bL)ck specularite 

,L\ssoy DotCl 
-·~.45-

Description %Cu 0/0 Fe 

1- 6 None 

6-12 None 

12-18 None 30.80 

18-27 None 51 . 10 



No. 40 X continued 

Description 

1- 9 

9-15 

15-21 

21-29 

~. 

.%Cu 

None 

None 

None 

None 

A$say Delo 

0/0 Fe --

48.80 

49.80 

., 
i 



No.41 

EI. 1042 

N. 4998 

E. 5618 

1-23 I ,. '1" reG Scrll s i gr(l)l S I ! co 

27 

33 blClCk s.peculuril-e siliceous 

36 aruy soecuknite tr brn silico 
'-..1 ~ ( 

39 groy speculc..1r1te, consideroble brn silkG 

42 os Clbove 

48 specu L:n i te em;: s i I ku block 

51 red silicu, some s;)ecu!arite 

59 re· .. ! silicu 

69 grGY org i Iii te or sell;s 1· 

.AsS'J)/ Duto - .... -.!~---

Description %Cu %Fe 

1- 6 None 

6-12 0.20 

12-18 Nonf~ 9.40 

18-24 None 15.40 

24-30 None 50.80 

·30-36 None 53.40 
I 

36-42 None 45,20 

· ... ~ 
; 



No. 41 continued 

Desc~p~ion 

42-48 

48-57 

57-63 

63-69 

%Cu 

N~ne 

None 

None 

0.30 

O/oFe 

32.30 

· ... ~ , 



~. 

No. 42 

EI. 1029 

N. 5053 

E, 5670 

Depth 

1-18 reel henwii te 5 II ico 

24 orunge-recl silicCl 

27 red hf~m(jti te si I icu 

33 · brown silico 'v''1ith spoc:ul:,rite 

ASSCI)'.J?C!to 

Descriplion %Cu %Fe 

1- 6 None 

6-12 None 

12-18 None 

18~·24 None 

24-30 None 23.80 

30-33 None 18.20 

.... : , 



No. 43 

EI, 1228 

N. 4821 

E. 4583 

Depth 

15 

18 

30 

36 

1- 9 

. 9-18 

18-27 

27-36 

n::;d hemCl ~-i te s iii eel 

grn)' silica 

I I • 'j' -, '1' orown nerNJtlte 51 ICO Gnu S;rClY 51 ICO 

9 rn y-green epidole rock: 

('re"1 SC}"'I·~" ;) -'i ,,:>. 

O/oCu 

None 

None 

None 

None 

. ~: 

; 



No. 44 

EI. 1212 

N. 4868 

E. 4647 

1- 6 groy siliceous qunrtzite or silica 

9 orov - grn ep. idote rock 
.... ' I I.... 

21 Sn'JY green eF:idote rock 

26 grCl)l epidote rock 

27 tJorphyry 

39 porphyry 

AS<:(~l\! DohJ .) ".ll 

Desc r i p'fi on °/oCu 
--

1- 9 None 

9-18 None 

18-27 Non{~ 

27-33 None 

33-39 Nene 



.',: 
; 

No,45 

EI. 1212 

N. 4901 

E. 4659 

1- 9 

15 os obove, sornc durk sllicu 

44 porphyry pink 

60 • j t k grcly ep' (']0 e roc, 

72 I • 'I' I '.' I· groy SC(1ls1' SI lceous some t)rown quc:rtzl1e or S1 lcn 

89 gray s iii c eo us S chi:; t' 

90 red hemcdite sil iCJ 

10 1 ~ (]r(lV s;1 schist , , 

103 red hemCllite s 11 icCJ 

114 

114-117 groy schist hi'~ fi:;sure 

120 brown si lien 

129 

140 91"0)/ brown silicG 

Desc rI pHon 

1- 9 None 

9-18 None 

18-27 None 

':~ 



No, ~5 continued 

Desc ri p..t io~ 

None 

36-45 None 

45-54 None 

54-63 None 

63-72 None 

72-81 None 

81-90 None 

90-99 None 

99-:108 Nona 

108-117 None 

117 - 126 None 

1,26 -135 None 

135-140 0.30 



No. 46 

EI. 942 

N. 4353 

E. 6485 

1·-48 gray schist some sIliceous sheoks 

80 grGy s i I iceous org ill ite sorne brown 5 iI ico 

85 brown silicu unci ~]rCly tHgrilite 

98 red brown s iI leo 

108 red he!"notite sillc'~l with,some si)ecuinrit8 ond gn]y silica 

116 red hernotite si!ico moy be porphyry 

135 grll)' orgillite or schist-

153 brown silicc, rnny b(_~ schist 

150 rcd-;;rown hertl'Jti~e siljc~·.j 

162 brown sllicu 

Desc:r;(tion %Cu 
--.,~-----

1- 9 None 

9-18 None 

18-27 None 

2/'-36 NOfW 

36-45 None 

45-54 None 

':'>i 

. ~: 

; 



, ~.'~ 

. ~: , 

No. 46 conti nue . .J 

~:..:~_oy Delre: contiqued 

Description %eu 

63-72 None 

72-81 None 

81-90 None 

90-99 None 

99-108 None 

'108-117 !'-lone 

117 - i 26 0.20 

126-135 0.20 

135-144 0.20 
t. 

144-153 0.20 

153-162 0.20 
" 
~ 



Noo 47 

EI, 875 

N. 4649 

E. 6293 

0- 3 oru\! ~.;ra i II i tp vi·...;1 . 

6 red gouge 

11 oronge red s iI ko 

. 2 i 

39 

t. 

Desc.ription %Cu --
1- 3 4.00 

" 3- /) 0.80 
~ 

6- 9 0,20 

9-12 0.40 . 

12-1B 0.20 

18-21 0.20 

21-30 0.20 

30-39 0.20 



No. 47-A 

EI. 875 

N. 4653 

E. 6295 

1- 3 light gray schist, sonlC gr,]y silico 

9 gray und brown schis1" 

12 

15 I I 'I' oarK gray Sf lea 

'18 

21 red-brown s iI; eCl 

27 groy si j leG 

36 red cloy gouge 

39 , 'I' orange-rec; SI len 

72 red £Iouge cloy 

81 ---'S ("'b )ve <"i t1 .! «["ny 5',!', C"~ 1_t • ...1 .... t \"! .. ' ' .. ~ ~! ""./1 • ...l", 

8"t 
'-'. / 

,J I I • , I' ! 'j' reel nemarrte SI ICG Gn':::t grG)I Si IC'::;' 

105 groy silicG and red her:'lOtite silico 

t. 

':'-J 

.... : , 



t. 

.. 

47-A continu0,'J 

. ... : 

No, 
i: 

: _ .... _---
~ 

Assov Dnto 
--'---

Description %Cu 

1- 6 0.20 

6- 9 1. 80 

9-12 2.00 

12-15 2.00 

15-18 2.()O 

18-.21 2.20 

21-24 3.60 

24-27 3,80 

27-30 1.00 

30-36 0.60 

36-42 0.20 

42-48 1.60 

48-51 3.40 

51.-54- 3.80 

54-57 4.40 

5/-63 1. 20 

63-69 0.40 

69-75 0.60 

75-81 1.00 

81-87 0.80 

87-93 0.60 

93-99 0.60 

99-102 0.80 
\~ 



EI: 

N. 

E. 

Depl'h 

1-46 

57 

60 

69 

87 

~. 

~. 

No, 47-B 

()71::;: 
()I,.' 

4659 

6295 

brown nnd g. roy sd"dsr 
c , 

'1' orGY SIIICO 

oJruv silicCl s()1"ne reel he:-;lntite si ;icu 
... J 

red hcmoti to s i ! icu 

!!. " ," .'. 'I' ree ."Iernoh 1'e 51 i ! eel on d groy S! ! C·.,1 

.... : , 



· ... ~ 
i 

No. 48 

EI. 877 

N, 4664 

E. 6304 

1-14 brown schist 

18 groy Clnd brown schist 

36 I I. ',' Drown schist some grGy SI ICO 

47 grny siliceous schis~' 

51 groy (md bro'vv(l siliceous schist 

69 brown schist 

75 brown schist sorne groy schist 

87 gro)' schist, some grqy silico 

%Cu 

1- 9 None 

9-18 None 

18-27 None 

27-3/) None 



No, 48 CO'1tl!)U8C! 

A.ssny Dr;h:1 Continued 

36-45 

45-54 

54-53 

63-72 

?2-81 

81-87 

~. 

None 

None 

0.20 

0.20 

0.20 

0.20 

.... : , 



EI. 956 

N. 5452 

E. 5641 

Depth 

~' 
1-12 grcly orgillite or schist 

3{:, dork. groy (is nbove 

48 groy urg i /I i te 

Descrip'tion %Cu 

1- 9 0.20 

9-18 0.20 

18-27 0,60 

27-30 1.40 

30-33 2.10 

33-36 1. 90 

36-39 1.00 

39-42 2.30 

42-45 1.60 

45-48 1.30 

No,49 
.... : 

; 



t. 

p' 

No. 49-A 

EI. 956 

N. 5450 

D£:>I'·"l"I., 
_::t: . ..!.:.. 

1 - 6 yellow c LJ)' gouge 

15 r·ed cluy 90uge 

30 or~.~n(le-red OOU(.18 .... "J <C.J ... ::J 

j ·11 I 3'"' ' n. • i I • I c,rr r.,;,ri ~I ,·_f",,-. Wlh"()l't c;"t'r"r'li"g ~,'IITlf" ~c<' 
.6" .. ~ .... / JI! J ... .", ... 1 1\..~ j .,,"i'[,) t.?~1 

69-81 gruy orgi II i L3 

87 . gr·]! Cirg ill i te, cons i dcr.ibl e red gOUfj8 

93 

96 

.Q_F;scriF/tio~ %Cu 

1- (,,; 0.40 

6-12 0.20 

12-21 0,20 

21-30 0.30 

69-72 3.20 

72-75 4,90 

75-78 4.50 

red uouge 

... : , 



.'.: , 
No.' 49-A\~ corl"inued 

ASSClY Doh1 continued 
.. _-

Desc rqJ1' ,or~ %Cu 

78-81 5.70 

81-84- 5.30 

87-90 :';.20 
~. 

84-87 4.bO 

90-93 5.30 

93-96 2.50 



Hole X 

EL 1171 

N. 4867 

E. 4557 

1- is groy quortzitic epi:::lote rock 

t.12 brown sch is t 

17 red hern(Jtit"e schist 

Q' 

24 gruy-green schist or epi·Jol·e rock 
~' 

30 groy siliceous epj;:'b'{c rock 

33 brown quurlzi'ce, considcrcble qucntz 

42 groy gn:1en schist 

4. nfit·ite quortzi1"c 

60 grG)1 scr: is t 

63 brown qU':::irtzite schist 

75 gray schist 

78 brown schist 

81 dork red hGmati te 

84 red hemotH-e 

96 orcHlge red he:nclti1'e 

117 red hernQt i ;'e 

126 dork red hernCjf i h; sarne specu Ln He 

.... : , 



Hole X continuod 

AsstJv Dolo Cont·; nued 
---~~-----------

Descript';on 

108-114 

114-120 

120-126 

126-132 

~. 

O/oCu 

Tr 

Tr 

Tr 

Tr 

%Fe 

29.50 

., , 



Hole X continued 

Dept!i - con ri nuecl 

132 dork red s;)ecu LJri te s 11 keous. 

!.2,ssuy ~~]t~ 

Descr_ipti~1 %Cu 0/0 Fe --
1- 6 Tr 

6-12 Tr 

12-15 Tr 

1'::::-21 Tr 

21-27 Tr 

27-36 Tr 

36-42 Tr 

42-45 0,05 

45-51 0.,05 

51-60 O.OJ 

60-,S3 0.05 

63-72 0.05 

72-75 0.21 

75-78 0.16 

78-81 0.37 

81-84 0.16 

84-90 0.05 

90-96 0.16 

96-102 0.05 

102-108 0.16 

.... : 
; 



o· 

~. Hcde V 6 

EI. 1212 

N. 5216 

E. 4208 

1-15 

24 

27 

45 

.51 

54 

66 

69~ 

84 

1- 9 

9-18 

18-27 

24-27 

27-33 

33-39 

39-42 

42-45 

45-48 

red hemati to quortzi te 

brown QUGr1'zitl9 or sil ica 

bluck speculorlte 

bloCK Si/rCCl "'lith suecuhritn· 

gr-grn epido)'e rock 

! . k 'I' UCir grny SI !CU 

groy-green siliceous schist 

, . 
groy scn ISf 

Uroy green schisl 

%Cu 

None 

Tr 

0.05 

0.16 

0.16 

0.43 

0.82 

0.49 

0/0 Fe 

30.0 

52.4 

35.8 

.',: 
; 



Hole \f - 6 continued 

J\ssov D,Jtn continued --,-_._._---
Descrir)tion 

48-51 

51-54 

54-57 

57-63 

63-<)9 

69-i!J 

75-84 

O/oCu 

0.38 

0.98 

0.63 

0.49 

0.33 

U.22 

0.29 

.,,; , 



Hole 7G 

E I. 1183 

N. 4837 

E. 4344 

Depth 

1- 3 I k I I.' • very (!or reo nernClTi te qunr'fz !i'e 

12 brown quartzite schist 

18 II >,. I • ye ow gray SI Iceous SCf)lst 

27 gray & brown sch is t 

36 nr'.2V-'Jreen schist or eOI Jote rock 
,:::; I . r 

48 

brown siliceous schist or 

72 ! .!. 
orange-rEF:; 51; ICO 

78 brown sili(>1 

87 yel/ow s iI i co 

p..ssuv DCltu _-1.. ____ 

Descrlptl~. %Cu %Fe %5,°2 --- ----
t. 

1- 0 ,- Tr 

9-18 Tr 

~' 18-27 TI' 

27-36 Tr 

36-45 None 

45-54 Tr 

54-63 0.16 

63-72 None \ 

72-78 None 
lR-R7 NonA 4.1 77 ? Q • .!.. A 



Hole H-1 
. ...~ 

i 

EI. 1219 

N, 5226 

E. 3981 

1- 9 ligh-, brown siliceous q!.KJrtzite 

30 red hen·I·Jti te 

39 dnrk red h~;mc(H te 

Des~pt~ O/oCu 

1- 9 O. 1 :s 

9-18 Tr 

18-27 0.0:.) 

27-36 Tr 

36-45 Tr 

A f" .. ~) 0.33 

51 -~:;4 0.27 

,:A-~i7 0.38 

57-60 0.59 



Hnle H-X 

El. 1219 

N. :S125 

E. 3980 

DeO'f;\ .-._'-

dk brown siliceous qunrtzJl"e 

gr(J1' quur'rz ito 

63 brown quartzi h) 

72 II 'I' I' -yo ow S! lceou~; SCfiiS'f 

O/oCu Gold cz. Si I\lnr 02. 

48-5.4 0.27 

54-57 1 .52 0.003 Tr 

57-60 2.06 0.003 Tr 

60-63 O. C)5 0 .. 005 Tr 

0.05 



~. 

~. 
Hole H-2 

EI. '1125 

N. 5077 

E. 4443 

1- 6 dGrk brown qunr~zi 're 

21 brown qtklrtzi to 

27 ~ green s i I iceous epi dote rocK 

3(; Sll'U>, siliceous c;:'; 10le rock 

51 red hernali te 

54 orrmge red hunT,it; te siliceous 

los', circul.:l'Hon 

ASSC,1\/ D(Jr/j 
--_/ ~---~.--

Ocscri;)tion %Cu 

1-9 Tr 

9-18 0 .. 05 

18-27 o "')~l 
~ • i.. I 

27-36 1 3" to ~) 

36-39 2.01 

311 A e 7- "('.J O. h) 

45-51 0.05 

. ... : , 



Hole H-2 continued 

Assny. Dota continued 

51-54 

54-57 

57-63 

O/oCu 

0.05 

0.16 

0.16 

. , ,; 



I':;ole 3H 

EI. 1153 

N ,. 5070 

E. 4371 

12 hrown siliceous schist 

15 red schisi' 

21 red-brown sch is'r 

30 brown sch i s t 

33 yellow green sch 1St 

36 brownsdlis1' 

39 gruy schist 

42 brown schisi' 

51 grGy schist 

63 cruy silico 
o..J. > 

6() brown s 11 teo 

69 OrCH"lge red s iii eu 

.72 durk red hemat i hJ S! I i cu 

75 block Sr)OCUlori't'8 

84 red hemotite ~ilic(l 

90 or':Jnge rr;" silico 



. Hole 3-1-1 continue:'; 

Des ~ Ii) t I (~2.. 

1- 9 

9 -18 

18-21 

21-30 

30-39 

39-48 

48-57 

57-60 

60-66 

b6-/'5 

~. 

75-84 

84-90 

90-99 

%e\) 
___ 0' 

Tr 

Tr 

0,10 

Tr 

Tr 

0.10 

0.22 

O. 10 

0.32 

Tr 

Tr 

Tr 

0.10 

1\$5',:;1'/ Dotu _____ 1 ____ • 

· ... : , 



Hole 4-H 

E I, 1138 

N. 5139 

E. 4409 

1-15 brown 5 i I ico or q'jirtz i te 

18 yellow-green schist 

~. 

21 "" I • grell' SI Iceous SC(lISt 

24 . , k grcly-green epl dote roc, 

:30 
~ 

brown s iI knous sl.:h is! 

39 'I' , . gnJy-green SI IC80US 5011:11 

48 brown siliceous schis1 

51 reci brown s i I icu 

A,55(1'/ D(]tc! --------
Desc ri pt ion %Cu 

1-9 0.17 

9-15 O. 10 

15-24 0.10 

24-33 0.32 

33-42 0,38 

42-45 0.27 

45-48 0.38 

48-:) 1 0.54 

':'-j 



Hole 4-H-X 

EI. 1138 

N. 5143 

E. 4410 

45-48 grcly 5 i I icu 

51 re~~; -bro wn s iii co 

54 red l'!cIYIC1tH-e s i I ie'.J 

oronge red silica 
:!-. 

81 red her;'1l]ti-te s i I icG 

Assov [)ot-o __ f_~ .. ___ . _ 

D~' . . 
. escrrptlon %Cu %Fe 

L15-51 0.32 

51-5-1- 0.10 

54-57 Tr 

57-60 Tr 

60-63 Tr 

63-66 Tr 

66--69 Tr 

72-75 Tr 

75-78 Tr 

78-81 Tr 

Cornp 63-72 21.6 

69-72 Tr 

':'\1 



Hole N-l 

EI. 941 

N. 5620 

E. 5525 

1- 3 hemutil'e 51 I icc 

-6 9 r uy s iii co 
I.. 

-9 ye Ilow gouge 

-12 red-ye i low gouge 

12-24 orcnge red gouge 

24-30 brow11 qouge, 501118 s i I ic~J 
... , ~ 

red brovm gouge 

45-51 

51-57 

~~7 -66 red gouge 

66-81 bro~vn gouge 

81-84 )Ie 110'1'1 gouge 

84-90 b ro Vir, 5 i I ic 11 ? 

90-105 nrov siliceous orqillite 
;:.J I ....... 

105-108 brown silica 

108-129 S]f;"Y siliceous crgillite 

30-42 brown rjOuge, sorne silica 

.... : , 



H() Ie N -1 con ri nu;.~\j 

".55 CiV DGtG _____ f ___ • 

1- 3 2.60 

3- 6 3.80 

6- 9 I .70 

12-15 0.60 

9-12 0.60 

15-18 0.40 

18-21 0.40 

21-24 0.20 

24-27 0.40 

27-33 0.40 

33-36 0.30 

3·6-39 1.00 

39-·42 0.20 

42-51 0.20 

51-60 0.30 

60-69 0.30 

69-72 0.50 

72-75 0.40 

75-78 0,70 . 
78-81 0.60 

81-84 1. 30 



!-h Ip- N-l continued -----.--.. ~.--

A.ssny DcdT! conHnued 

Descri;.)tio.~ %Cll 

84-87 1.30 

87--90 1. 30 

90-93 1.70 

93-96 1. 30 

t. 

96-99 O.BO 

99-102 0.90 

~. 102-105 1. 10 

105-108 1 .20 

108-111 1. 10 

111-114 1. 10 

117-120 0.80 

114-11.7 1. 30 

120-123 0,80 

123-129 0.30 

Check ;:'-:,50Y 

1- 3 2,20 

3- 6 . 3,20 

9-18 0.40 

18-27 0.30 



t. 

~ .. ~ 
.... : , 

Hole N-l conl'inued 

~. Check Ass,.)' -" 
• 9 t 

C O"j r I n u e c) --
DescriF1 tiOl1 O/oCu 

27-36 0.60 

36-39 0.70 

39-48 0.20 

·48-57 0.20 

57-66 0.20 

66-75 0.30 

75-81 0.70 

81-84 1. 20 

84-87 1. 30 

87-90 1. 10 

90-93 1 , :.iO 

93-96 L 10 

96-99 0.70 

99-102 0.80 

102-105 1. 10 

105-108 0.90 

108- 111 1. 10 

111-114 0.90 

114-117 0.90 

117-123 0.70 

123-129 0.40 



.... : 
i 

Hole N-2 

EI. 946 

N. 5048 

E. 5946 

1-15 re(~ gouge 

15-24 brown gOLlg8 sorne s; I i C{J 

24-30 oronge re d s; I i c(! or goune 

30-48 I ight brown gouge 

48-57 

5J-bO brown sllico or siliceous GrSJillite 

60-81 CHI)V siliceous argillite 
CJ J, \ 

Asso), Dol';] 

Descriplion O/oCu 

1- 9 None 

9-18 0.20 

18-27 0.20 

27-36 None 

36-48 0.20 

48-51 0.60 

51-54 1.20 

0.60 

0.80 



Hole N-2 c'ontinued 

f\SSCiy Doto conti l1ued 
if' -~-~ 

60-63 0.60 

63-66 0.20 

66-69 0.20 

69-72 0.80 

72-75 0.60 

75-78 0.80 

78-81 0.60 

Descripf'ion %Cu 

1-12 0.10 

12-24 0,20 

24-36 0.10 

36-48 0.20 

48-51 0.50 

51-54 1.00 

54-57 0.50 

. 57-60 0.60 

60-66 0.30 

66-72 0.40 

72-81 0.50 



Hole 5-H 

EI. 1111 

N. 5241 

E. 4425 

1- 3 groy brown qunnzi h; 

9 ye Ilow brown :.. iI iceous sch is t 

12 brown siliceous schist 

21 reel brown silico 

42 red he:nG H h~ s iI icc 

r\SS~]Y Dnl"o ___ 1 ___ .-

o esc r, p t 1_~?:'2- °loCu 

1-6 0,22 

6-12 0.27 

12-15 0.38 

'15-18 None 

18-21 0.10 

21-24 0,10 

24-30 Tr 

30-36 None 

36-42 Tr 

.... : , 



Holn 6-H 

El. 1123 

N. 5268 

E. 4408 

1 - 3 I )fellow brown qlYlrhiiC! 

9 r p •
1 t~'\(~I"n'il'l't (,"I)(J!'}Z;~p " '., J, ... " ~i'''' .• 6 v 

Lj 

,),& 
,'",,"-( 

33 

36 fO::.; hc:mc;tltn !\:~I;C,j 

39 

Desc riP ~'I :~)n O/oCu 

1- 6 Nune 

u ,-12 0.22 

1.2-21 o,oa 

21-24 0.22 

24-'30 0.32 

30-39 0.10 



t. 

E I . 1109 

KJ. .·5347 

E, 4398 

Dnr)t!· -.:1_' _" 

1"': 3 red brown si I i co 

HolD H-7 

9 rjrc~v siliccl, wi~'h considerGble s~)eCUIHih? _ l I 

15 red hCPlGlite silictj 

21 eru\;, silicn und schi~,t· 
<, / 

30 red hr.}rnotite sorne s11ico 

33 reel her'KIt i te s i llen 

38 onmge red s; I icc 

A <:S"'\I D/]'r·-' 
~~~~-~ 

Description °loCl) °loFe ------.- ---
1- 3 c -," 

.J. /) 

3- 6 1. 24 

6- 9 ') /." ') 
L.~. • ~ ... " "-

9-12 ') 
.<.. • 16 

12-15 3,24 

15·- '18 1 .31 

18-21 1 .51 

21-24 0.92 

24-27 2.70 

27-30 0.86 

30-33 0,32 

33-38 0, 17 
Cornp 24-3n l" :: ., L • ,) 



.,'"'-............. ~.- .... -,. 

EI. 1153 

N. 4753 

E. 493:t 

1-21 

30 brow!"! si I iceous cpi ,jok~ rock 

36 ! ' • 'I' re(~< nemotde SI leu 

57 

87 

108 

J\s S')'/ DCI tCA 
__ ... _..t....-.. ---

O/oCu 

1-12 Tr 

12-21 None 

21-24 

24-33 0,08 

33-42 0,08 

42-S1 0.22 

51-bO Tr 

6C}-69 None 

None 

78-8/ Tr 

87-96 0,05 

96-108 None 
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