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STANDARD FORM NO. 64 


Office Memorandum • UNITED STATES GOVERNMENT 


TO	 : '. Robert E. Adams, Chief	 DATE: April 26, 195k 
Operations Control & Statistics Division 


FROM : Iron and Ferro-Alloys Division, DMEA 


SUBJECT:	 Docket No. DIVIEA-3 1 91 - Tungsten 
Copper Canyon Mining Company 
Copper Canyon Mine 
Lander County, Nevada 


The above-captioned docket has been removed 
from the active files of this division and is sent to 
you herewith since the applicant notified the Field Team 
by letter of April 6, 195k , that he wished to withdraw 
his application.


Chief, Iron and Ferro-Alloys Division 


Attachment
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UNITED STATES



DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION



WASHINGTON 25, D. C.


1012 Flood Building 
870 Market Street 
San Francisco 2, Calif. 


April iS, 195)4 


Memorandum 


To:	 George C. Selfridge, Chairman, Operating Committee, D1A, 
Interior Building, Washington 25, D. C. 


From:	 Executive Officer, DMFAA Field Team, Region III 


Subject: Docket No. DMEA-3l91 - Tungsten 
Copper Canyon Mining Company 
Copper Canyon Mine 
Lander County, Nevada 


Reference is made to your letter dated November 5, 1953, 
requesting a fie'd examination of the subject property. The exwni-
nation has been made and there are attached f rcopje of a report 
entitled "DI'IEA-3l91, Copper Canyon Tungsten Deposit, Lander County, 
Nevada, tt by Russell R. Trengove, Mining Engineer, U. S. Bureau of 
Nines, and R. J. Roberts, Geologist, U. S. Geological Survey, dated 
March 31, 195)4. 


In view of Mr. Robert H. Raring's letter dated April 6, 195)4, 


of which copies were sent to you attached to our memorandum dated April 9, 


requesting that the application be whdw'awri no further action on this 
application is necessary at this time. 


H. C. Miller 
Executive Officer 
DMEA Field Team, Region III 


Attachment 


Copy to: Roscoe Smith, USGS 
A. C. Johnson, Reno


by D!	
OPERATING COMJIIITT
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UNITED STATES

DEPARTMENT OF THE INTERIOR



DOUGLAS McKAY 7 SECRETARY 


DEFENSE MINERALS EXPLORATION ADMINISTRATION 


REPORT OF EXAMINATION BY FIELD TEAM

REGION III 


DMEA-3191, Copper Canyon Tungsten Deposit



Lander . County, Nevada 


Russell R. Trengove, Mining Engineer

U. S. Bureau of Mines 


R. J. Roberts, Geologist 
U. S. Geological Survey 


March 31, 1954


Reviewed by 
D1	


O?ERATIIG COMMITT. 


(date)
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EXAMllATION REPORT 


Docket No.: DMEA-3191 ( Tungsten) 


Name and address of applicant: 


Name and location of property:


Robert H. Raring, Gen. Mgr. 
Copper Canyon Mining Co., 
Battle Mountain, Nev. 


Copper Canyon Tungsten Deposit 
Lander County, Nevada 


SUMMARY, CONCLUSIONS AND. RECOMMENDATIONS 


A4 engineer of the Bureau of Mines examined the Copper Canyon 


tungsten deposit in January 1954. The property is situated 18 miles 


south of Battle Mountain, Nev. The purpose. of the examination was to 


determine if the geological conditions and the grade of mineralization 


were favorable to justify approval of an application for a Government 


loan and also to determine the best site for the proposed drilling program. 


The total. estimated cost of a proposed amendment, •which was not sub-' 


mitted by the applicant, for• a maximum of 3, 000 feet of drilling amounts 


to $19, 300. 


The ore mineral is scheelite. The International Smelting & Refin-


ing Co., a subsidiary of the Anaconda Mining C.o., did considerable devel-


opment work, and exploring by 30, 000 feet of diamond driUing for lead-


zinc ore from 1936 to 1941. One of the diamond drill holes (DDH 9) that 


extended below the 700 level had an intercept 100 feet long that assayed 


0. 56% W0 3 . Other drill hole cores also showed notable amounts of 


scheelite, but no ore grade material was founds,
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INTRODUCTION 


An application for a Government loan under sec. 202 of the Defense 


Production Act of 1950 was made by Robert H. Raring, general manager, 


Copper Canyon Mining Co. on October 12, 1953. An engineer of the 


B.ureaá of Mines examined the property in January 1954. He was accom-


panied by Robert H. Raring, general manager. 


PROPERTY AND OWNERSHIP 


Property holdings comprise 19 patented lode claims, 17 unpatented 


lode claims, and 3 unpatented placer claims. The concentrator and mine 


are in the NW 1/4 SW 1/4 and the SW 1/4 NW 1/4, sec. 27, T. 31 N., 


R. 43 E. 


TheCopper Canyon Mining Co. is the owner, with main offices at 


25 Broad St., New York City. Principal officers are L. E.. Whicher, 


president, New York City, and Robert H. Raring, vice president and 


-	 general manager, Battle Mountain, Nev. 


HISTORY AND PRODUCTION!! 


•	 The first recorded mining operations at Copper Canyon were carried 


on by an English company, who purchased the property about 1870 and worked 


it continuously for a period of about 10 years. This company opened up two 


lodes on one of which they sank•a shaft to a depth of 590 feet. It is stated 


more than 40, 000 tons of oxide ores were shipped to Swansea, Wales, and 


that these shipments averaged 50 percent copper. The company also owned 


1/ This section is from the files of the Copper' Canyon Mining Co. 
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and operated a concentrating plant, which was situated on Willow Creek, 


2 ..1/2 miles from the mine. After remaining idlefo.r a period of five 


years, the mine was sold to a local company. The local company sold 


the old' mill, and allowed the property to remain idle until 1897, w:hen it 


was acquired.by the Glasgow and. Western Exploration Co., Limited, 


who reopened the mine, equipped it with new machinery, and commenced 


'more or less active mining operations, stoping out the old pillars and other 


ore left standing by the previous operators. During the years 1.898, 1899, 


and 1900, according to old company records, there was extracted about 


2, 000 tons of 12 percent copper Ore from the old workings, and In 1907 


the mine produced 844 tons of the same grade ore. In 1907, the mine was 


shut down and the machinery dismantled. The workings caved in and be-


came inaccessible below the '90-foot level. 


-'About 1912, the'Glasgow & Western Exploration Co. erected a 


leaching plant at Copper Canyon to treat low-grade oxidized copper ores, 


but it 'was metallurgically unsuccessful, as an extraction of only 47per-


cent was obtained. In 1914 the Glasgow & Western Exploration Co. ceased 


operations, and in 1916 the newly formed Copper Canyon Mining Co. ac-


quired the 'Copper Canyon' mines. During World War I, between August 


1916 and December 1918, the company shipped 22, 481 tons of ore aver-


aging 9 percent copper. This production was made from the Estes vein 


between the.188-.foot level and the surface and from the Willow Creek 


dump. The ore was hauled to Dillon, a point on the Nevada Central rail-
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road to the smelters at Garfield, Utah. 


After World War I, the mine was inactive until 1927, when. les see 


production started. In 1935, after the discovery of gold in 1932 by lessees, 


the company reorganized, and development was conducted by the Copper 


Canyon Mining Co. fiom 1936 to 1941 .. In 1941 the pro.perty was taken over 


by a susidiary of the Anaconda Mining Co., the International SmeLting & 


Refining Co., on an operating agreement basis. They did considerable 


development work and exploring by core drilling. The development in-. 


cluded 30, 000 feet of diamond drilling. This drilling disclosed a lead-


zinc ore body, but no effort was made to mine it at that time. Production 


of copper, silver, and gold ore continued until December 1945, when the 


property, with all improvements and equipment, was returne.d to the 


Copper Canyon Mining Co. T1is company continued mining copper ore 


until the premium on copper was dropped in July 1947. At that time pro-


duction ceased., and. operations were started on sinking the shaft 218 feet 


to the 700. level. This was completed January 1, 1948, but the 700-level 


drift did not reach the lead-zinc.ore in the hornfels until July 1948 be-


cause of the large flow of water encountered .while the drift was being 


advanced. Mining the ore body started imznediately, and the first lead-


zinc ore was put through the. mill August 9, 1948, From August 9, 1948 


to October 15, 1952, when operations ceased, 193, 470 dry tons were niilled. 
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The annual production since 1935 is as follows: 


Year Tons Oz. Au .Oz. Ag Lb. Cu Lb. Pb.	 Lb. Zn 
1935 l,970 1, 232.92 3, 975. 8 29, 926 
1936 574 382.53 2,577.0 4,744 
1937 . 1,576 491.80 2,692.3 160,879 
1938 3,956 1,600.35 7,802.7 478,114 
1939	 . 6,283. 1,389.85 12,791.1 699,510 
1940 7,109 1,333.22. 13,561.8 724,180 
1941 1,631 205.42 2,788.2 164,324 
19411/ 85,640 4,687.98 .47,502.8 1,127,019 
1943 99,582 7,928.19 85,772.7 .1,769,710 
1944 76,544 6,064.70 91,144.7 1,130,893 
1945 47,935 5,638.11 52,765.0 617,542 
1946 76,714 3,470.11 58,76.2.3 958,314 
1947 .35,764 2,816.64. 22,442.1 537,284 
1948 16,814 894.21 26,119.0 45,120 399,788	 236,861 
1949 72,132 1,213.80 194,077.0 126,197 2,808,904	 1,343,658 
1950 34,430 525.73 77,742.0 84,820 1,126,258	 513,488 
1951 15,890 339.63 34,983.0 42,740 501,680	 250,360 
1952 54, 204 857. 83 122, 701.0 96, 858 1, 716, 963	 744, 978
1/ Mill started Feb. 26,. 1942. 


Closed Oct. 15, 1952 


LOCATION AND PHYSICAL FEATURES 


The Copper Canyon mine is in Lander County, Nev. (fig. 1), 18 


miles suth-southwest of Battle Mountain, a town on U. S. Highway 40 


and on the Southern Pacific and Western Pacific Railroads. Battle Mountain 


is 220 miles northeast of Reno, Nev., and 310 miles west of Salt Lake City, 


Utah.


The property is in the Battle Mountain district, which is comprised 


of a series of steep northward-. trending mountains bounded on the east by 


Reese River Valley and on the west by Buffalo Valley. 


Altitudes range from 4, 600 feet in the valley to 8, 265 feet on Antler 


Peak, a few miles north. The mine is at an altitude of 5, 700 feet in Copper 
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Canyon, which is on the rugged west slope of a northward . trending ridge 


near the south end of the range. 


Climate in the area is semi-arid, with hot, dry summers and mod-


erately cold winters. Precipitation occurs usually as snow, with occasional 


rains during the fall and spring. Vegetation consists of sagebrus:h. and 


desert grass. 


Water for milling purposes is obtained from the mine. Water for 


domestic purposes is purchased from the Natomas Co., which operates 


a gold dredge to the south. It is pumped from their reservir, 1 nile 


distant. They obtain their water from Willow Creek and also from a well 


in the valley. Water can also be pumped from a 203-foot well owned by 


the Copper Canyon Mining Co., through 15, 600 feet of 6-inch pipe line to 


a 112, 000-gallon storage reservoir situated above the mill. 


The mine is accessible by 12 miles of hardsurfaced road and 6 


miles of gravelroad from the town of Battle Mountain. 


Freight and express shipments and telegraphic communications are. 


handled through the railroad station at Battle Mountain. Daily postal 


service is maintained by truck fom the Battle Mountain post office. 


The camp can accommodate 27 families and 56 single men. It 


consists of 14 bunk houses for single men, 27 family homes, a boarding 


house capable of seating 90 men,' a grocery store, office, and staff house. 


Power for the mine and mill is obtained from three Diesel engines 


- of 600 horsepower each direct-connected to 475 k. v. a. generators. Whei 
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the mine is not in operation, power for the camp and mine buildings is 


obtained from the Natomas Co 


THE MINE WORKINGS. AND MILL 


The mine workings and mill are fully described in Report of 


Investigations 4774 "Investigation of Copper Canyon Lead-Zinc Deposit, 


Lander County, Nev." by Russell R. Trengove. 


At the cessation of operations October 15, 1952, equipment on 


the 700-level was removed and stored on the 500-level and the surface. 


The water in the shaft was estimated to be about 70 feet below the 500-


level at the time of the examination. 


It is believed that if the proposed exploration from the 500-level 


was expedited, the project would be completed before pumping would be 


necessary.


GEOLOGY 


The rocks in the Copper Canyon area include sedimentary rocks 


of Paleozoic age that belong to the Harmony, Battle, and Pumpernickel 


formations.. These rocks have been intruded by quartz monzonite and 


have been recrystallized and metamorphosed to hornfels. 


The oldest sedimentary unit is the Harmony formation (Ch) which 


is composed of sandstone and shale. This unit is overlain unconforinably 


by the Battle formation. In the mine area (figs. 2, 3, and 4) the Battle 


formation consists of three members: A lower member of calcareous 


conglomerate (Cbl); a middle member of calcareous hornfels arid conglom-
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erate (Cb:m); and an upper member of quartzite (Cbu). The Pumpernickel 


formation is composed of chert and shale. In the mine area it is found in 


the .hanging wall of the Virgin fault in the upper plate of the Golconda thrust. 


Quartz monzonite cuts the sedimentary units and is in contact with 


the Pumpernickel and upper Battle formations in the Farren tunnel area. 


The productive workings are 600 feet or more south of the quartz monzonite. 


The rocks in the mine area are cut by two principal . sets of normal 


faults: (1) North.-. trending faults that dip steeply west such. as the Virgin 


fault; and (2) northwestward. trending faults that dip northeast. Both sets 


of faults are mineralized. A thrustfaultwhichbrings the Pumpernickel 


formation over the Battle formation comes into the mine area but; is not 


exposed at the surface; presumably it was dropped down on the hanging 


wall of the Virgin fault below the Farren tunnel level. 


A wedge of the upper conglomerate (Cbu) is exposed in the hanging 


wall of the Virgin fault on the Farren tunnel level; the wedge was not differ-


entiated on figure 3 because it is small and does not affect the general 


geologic picture.


ORE DEPOSITS 


The ore bodies that have been mined at Copper Canybn are gold-


copper ore bodies from the lower member of the Battle formation and lead-. 


zinc ore bodies from the middle member. These ore bodies were localized 


a1ong bedding in crushed Iones parallel to faults orat the intersections of 
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C 
faults.


The ore minerals in the gold-copper bodies are mainly pyrite and 


chalcopyrite, the ore minerals in lead-zinc bodies are mainly pyrite, 


galena, and.sphalerite. The gold-copper and lead-zinc ore bodies ranged 


from a few thousand tons to more than 100, 000 tons. The average tenor 


of ore mined was low (see production table), but the metallization was 


fairly uniform and large blocks were mined with shrinkage stoping methods. 


Scheelite veins and pods were found locally in the lead-zinc ore bodies and 


in the calcareous hornfels of the middle member, but no persistent ore 


bodies were found in the stoped areas. One drill hole (DDH. 9) that ex-


tended below the 700 level had an intercept 100 feet long that assayed 0. 56% 


W03 ; other drill hole cores also showed notable amounts of scheelite, but no 


ore grade material was found. The wide distribution of the scheelite so far 


from any known contact between calcareous beds and quartz monzonite 


raised the question as to whether larger bodies, of higher grade material 


might not occur infavorable units near the contact. 


There is no direct method of evaluating the likelihood of the dis-


covery of commercial tungsten ore near the contact, but the project appears 


to be a good geologic bet. Many of the contact areas of the intrusive bodies 


in this part of Nevada contain tungsten bodies, and two areas, the Mill 


City and Osgood Mountain (Getchell) districts have notable productions. 


Tungsten ores in nearby areas such as the Osgood range 'are commonly 


within a few tens ofet of the contact. In view of the promising scheelite 
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showings found elsewhere in the Copper Canyon mine, the Cbm-quartz 


monzonite contacts would. appear to be a wirthwhile objective. 


PROPOSED. EXPLORATION 


The applicant proposed a drilling program from the 500 level to 


explore the Cbm-quartz monzonite contact in the footwafl of the Virgin 


fault. The holes were to be drilled along the strike of the middle horn-


fels to the quartz monzonite contact. This contact zone has not been 


previously explored in the workings because it is about 600 feet from the 


nearest Etopes. The geologic reasoning followed by the-applicant in set-


ting up he project seems sound, but an alternate method for reaching the 


proposed objective should be considered. 


There are two ways to reach the proposed objective which will be 


discussed below under two plans, Plan I and Plan. II (figs. 2 and 3): 


Plan I is to drill from the Farren tunnel near the point where 


it crosses the Virgin fault. Two holes are suggested for the initial 


stage; one , is to be dir cited about N. 30° E., down 40 ° , and the 


other is to be directed about N. 63° E, down 40°. These holes 


will total about 650 feet; provision should be made for an additional 


850 feet of drilling to be fanned out to explore promising areas along 


the contact. The locations of the additional holes should be deter-


mined by mutual agreement between representatives of the company, 


Bureau of Mines, and Geoogica1 Survey. 
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O 
Plan II is to drill from the 500 level northward to the con-


tact. This plan is a modification of the applicants plan taking 


into account Mr Thayer's suggestions. Two holes are suggested 


for the initial stage; one is to be directed. about N. 20 W., down 


100, and the other is to be direcfed N. 6 ° E., down 10°. These 


holes will total about 1500 feet; provision should be made for an 


additional 1500 feet of drilling to test other promising areas 


along the contact, ihe locations of the additional holes should be 


determined by mutual agreement between representatives of the 


company, Bureau of Mines, and. Geological Survey. 


PlanI has the advantage that the distance from the drill site to the target 


is shorter. Possibly a total of 1, 500 feet of drilling would adequately 


test the contact area. The disadvantages of the plan would be that most 


of the drilling would be in chert and shale of the Pumpernickel formation; 


there would be little chance of the discovery of tungsten bodies in this 


formation. 


Plan U would be more costly as the distance from the 500 level face to 


the target is greater than in Plan I, but would offer several advantages. 


Plan U wOuld have the one major advantage that the drill holes would fol-


low units that have been productive elsewhere in the mine, and which might 


contain tungsten ore bodies between the present faces and the contact. From 


this standpoint it therefore seems desirable to choose Plan ilover Plan I, 


despite the greater cost. Moreover, there is some uncertainty about the 
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position of the Cbm unit below the Cbu unit in the Farren tunnel area, (see 


fig. 3). In the event that the contact between Cbm' and- quartz monzonite 


dips to the southwest instead of being nearly vertical as shown, the mi-


tial holes might well miss the target area. In Plan II the holes will be 


drilled along the strike andwill therefore be directed toward the contact. 


They will cut the contact objective regardless of the dip, and will give 


more information on the underground structure than any other approach. 


COMPARISON OF COSTS OF METHODS I and II 


Plan I Farren Tunnel 


-The Farren Tunnel 1350 feet in length and said to have been drivn 


in 1914 has not been in use since that time. The floor of the tunnel is 


covered with from one to two feet of muck the entire distance, and in two 


locations the back is caved up to 20 feet in height. Access to the face, 


however, was possible by crawling over these muck piles. Cons:iderable 


excavation would also be necessary in blasting a diamond drill site at the 


face. Removal of this muck would necessitate the installation of a track 


and mine cars and hand tramming to the dump at the portal. This long 


tram can not be eliminated as there are no winzes o.r open stopes adjacent 


to the tunnel which could be used to dispose of the muck. Considerable 


timbering and lagging would also be required at the two badly c ave4 


locations. A rough estimate of the labor cost inperforming the above 


work is as follows:


12.







S .	 . 


100 man shifts @.$ 12 . 50	 $1,250 


In addition, 1400 feet of air line and 1400 feet of water line vould 


have to be purchased and installed. 


1400 feet 2-inch pipe @ $0. 78	 $1, 092 
1400 feet 1-inch pipe .@ $0. 31 	 434 
Labor installing & removing 


pipe 6 man days @ $12. 50	 .	 75 
Total	 $2, 850 less salvage 


-	 value of pipe 


•	 Plan II 500-level 


The track, air and waterlines are installed and the old diamond 


drill station is believed to be large enough for the proposed drill holes. 


Except for cleaning the floor of the 500-level drift 3 estimated t. cost 


$100, drilling could be started immediately after checking valves on 


company owned 350 c.f.m. air compressor - estimathd cost of $200. 


Drilling would be done on a two 8-hour shift basis daily which will require 


two hoistrnan @ $12. 50 per day. The cost of the hoistrnen will be incorpor-


ated into the per foot of drilling cost.. 


For a maximum of 3, 000 feet of drilling, using an average of 30 


feet of advance per day, 200 hoistmen shifts will b required. 


200 shifts @ $12. 50 = $2, 500 


Summary 


Cleaning 500-level drift	 •	 $100 
Checking air compressor 	 200 
Hoistmen	 .	 2500 


$2800 
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The difference in costs of the two methods would be in favor of 


Plan I. However, it would be small - amounting to the salvage value 


of the. pipe. 


Estimated costs of amended application which was not furnished by the 
applicant


Summary for 3, 000 feet of drilling 


Cleaning 500-level drift	 $100 
Checking air compressor	 200 
Hoistmen, 200 shifts @ $12, 50 	 2, 500 
3, 000 feet of AX drilling @ $5.00 	 15, 000 


-Supervision - 3 months @ $500. 0.0 	 1, 500 
Total	 $19,300	 or $6.43 per 


foot of drilling 


RECOMMENDATIONS. AN CONCLUSIONS 


The Bureau of Mines and Geological Survey concur in the follow-


ing conclusions: 


1, In view of the promising scheelite showing in DDH 9 (100 feet 


of 0. 56% W0 3 ) and elsewhere in the Copper Canyon mine, the calcareous 


hornfels (Cbm) - quartz monzonite (Cbu) contacts would appear to be a 


worthwhile object. This contact zone has not beei'i previously explored. 


2. Plan II -500-level is preferred rather than Plan I - Farren 


Tunnel for the following reasons: 


a. Although' Plan I may be less costly than Plan II, there 


would be a delay of possibly two months making the face of the Farren 


Tunnel accessible for drilling operations. D.r1ling could be started.after 


cleaning debris from the 500-level tracks - possibly two or three days. 


14.
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b. No drilling site excavation is necessary on the 500-level 


and air and.water line.s are installed. 


c. The position of the Cbm .-Cbu contact below the Fa:rren 


Tunnel is unknown. Although the target area as shown on Ethibit C is 


a shorter distance from the Farren Tunnel than the 500-level, most of 


the drilling would be in chert and shale of the Pumpernickel formation 


with little chance of the discovery of tungsten bodies iii. this formation. 


d. Drilling from the 500-level (Plan II) would have the 


advantage that the drill holes would follow calcareous hornfelp (Cbm) 


that have been productive elsewhere in the mine. 


e. Because ofthe' uncertainty about the position of the (Cbm) 


unit below the (Cbu) unit, in the Farren Tunnel area (fig. 3), the initial 


holes froin the Farren Tunnel (Plan I) might miss the target area and 


diamond drill footage would be increased. 


f. In Plan U (500-level) the holes will be drilled along the 


strike and will therefore be directed toward the contact. 


g. The proposed exploration is for tungsten and not for copper, 


lead or zinc,


h. The proposed exploration will be on Washington cLaim, 


Lot No. 1843 (patented).
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UNITED STATES

DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION 



WASHINGTON 25, D. C.


1012 Flood Bldg. 
870 Market Street 


San Francisco 2, Calif. 


April 9, l91L. 
Air Mail 


Memorandum 


To:	 0. C. Se]fridge, Chairman, Operating Committee, 
1&EA, Washington, D. C. 


From:	 Executive Officer, DMEA, Field Team, Region III 


Subject:: Docket ft(EA-319l - Tungsten 
Copper Canyon Mining Company 
Copper Canyon Mine, Lander County, Nevada 


Answering your teletype of April 9, a joint field exainina-
tion in connection with subject application was completed and a 
report su1mitted to this office on March 18. However, after the 
report was reviewed by H. C. Miller and Roscoe M. Smith, it was 
found necessary to return it to the field for several revisions and 
corrections. Up to this writing, the revised report has not been 
returned to this office, but as soon as it is received the required 
number of copies will be mailed to you. 


We might mention that the engineer and geologist are in 
agreennt that a drilling program is warranted to explore the Cbm-
quartz monzonite contact in the footwall of the virgin fault. 


In this morning's mail we received a letter, dated April 6, 
19, from Mr. Robert H. Raring, of the Copper Canyon Mining Company, 
requesting that subject exploration application be withdrawn. Two 
copies of Mr. Raring' a letter are attached for whatever action you 
may wish to take.


S. Ricker for 
H. C. Miller, Executive Officer 
DEL Field Team, Region III 


Attachiient 


Copy to: R. M. Smith, USCE 
A. C. Johnson, Reno







Copper Canyon Mining COthpany 
25 BROAD STREET 


NEW YoRK CITY 


L4NES BATTLE MOUNTAIN, NEVADA


Battle 'ountain, 'ievada 
Ap ril C, 194 


Executive Officer 
DEA Field Team Region III 
1012 Flood Bldg, 
570 Market Street 
San Francisco 2 California


Re: DLEA-3l9l, Tungsten 
Coijoer Can yon hine 


Dear Sir: 


,iti reference to cited docket enbracin Dkt: 	 1stance 
in diamond-'drilling certain tungsten occu'-rences in tne 
Copper Canyon i.ine, please be advised 


That our New York Office seems reluctant to finance its 
shsre of cost of the program and w must, tIerelore, ask 
that the Application be wIthdrR1vn, 


It now appears mare th 	 likely that tne ine will be 
broiht back into production within the near future, under 
differsnt . oneratirig arrangenent0 It rnzgtit develop that io 
new operator would desire to go ahead with the tungsten 
program and in suc case, we wodd ask your cooperation in 
reactivatin, the Application. 


Thankin; you for your kind asistanoe with the Apnlication 
and with a: : surnces that we still hope to et the holes 
drilied, we re


Very truly yours, 


:OFFhR C!Q!fl'ON fl;ING CC!.YNY 


by	
/	 4	 -•••	 -••-_ 
Robert i Raring 


cc	 1Lr0	 C0 Johnson, Chief 
£L1flin i)ivision, Reion III 
USBLL, Reno











RECONSTRUCTION FINANCE CORPORATION 


WASHINGTON 25, D. C. 


April 6, 1954


39f 
Mr. C. 0. Mittendorf'' 
Administrator 
Defense Minerals cp1oration Administration 	 1 


United States Department of the Interior	 J V



Washington 25, D. C.


Re: Copper Canyon Mining Company

Battle Mountain, Nevada 


Dear Mr. Mittendorf: 


Reference is made to my letter dated February 10, 1954, which 
had reference to your letter dated November 5, 1953 addressed to 
Mr. Leo Nielson, Secretary of this Corporation, relative to the cap 
tioned company. 


It will be appreciated if you will furnish us with the information ' 
requested in the last paragrah of my letter at your earliest con-i 
venience in order that we may dispose of a request which has been held 
in abeyance for several months.


Yours very truly, 


Frank T. Ronan

Director, Office of Loans 


"ee
- 


- U	 -J"---
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SURNAME: 


1111'
1 5 E54 


Iv.. L C *U1.r, Zz*euti. *ttteer 
*A Pi*1	 , ImgiO* ZU 
1032 Plood $ut1d*, 
&ro at Str*t	 . 


P


UNITED STATES 
DEPARTMENT OFTHE -INTERIOR 14 


DEFENSE MINERALS ADM I NI STRATION 



WASHINGTON 25, D. C. 


*x Lc*kt $o SA3191 ('uiat*n) 
Coppar Cs*yoa Jttnia Coipany 
Copper Csiyi *iiie 
LanIsr C*u*t7, $ev*t*a 


.. *tller:	 .	 . 
fietere. ie as4 to tb.	 ct	 ..t and to tZw 


copy $at	 O our 1*tt* at $0ver 5 193, to L. Leo 
Itelson,, eeretaz9, $eeonstructi*n	 Coporsttor, c,n 


Tr p3ytc) t3* *bOve3*tt.r st*td that 
loan to Ord_jiercury *jj , to i,btcb e rtarrd,, sa et a 
4ittere*t typ trc* that Ccr ratiom's loans to Cojr Canyot 
Rftdn Cciny . ConeHj*ut3y, have been a*e4 to s4tvi.e 
IPC ot the •sttd cast at the proposed aploratton, the 
Govrrnt'* share vhMh u14 b repeysble out at ro4ctton 
oper*tions, aM the *stiaated tia. that sotI4 elapse beere 
ueb .xplorati** could b cup1etd an# a 4.toai*tion asde 


as to the xi.ste. of . ta ccrctal nz*ttties It 
U1 be appreciated, therefore, if iou 'will saM us * brief 


sary Øf the results, to dat., *t 7*tP review aide in 
aco'd*i** with €sar letter to ion of' $ov.aiber , 1953. Such 
inforeation is meceae*ry in order to nsttatm further wtth 


Siuc,r.li tours, 
HCRubin/emd 2/11/54 
Copy to: tocket	 T.P.Thayer



Mm. R. File 
Op. Comm. 
W. S. Martin 
R. W. Geehan,USBM 


Approv*d


3. H. HedgS 
-	 -	 .	 .J-	 .. 


Meaber lur.tan M- Ens


Ge9rge C, Seifridge	 .	
. 


CbaU.3 Operetth ctteJ 


J.L.Hofflund H.0 ,Rubin 


•	 ] ?t. Larrabee	
-


V
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RECONSTRUCTION FINANcE CORPORATION 


WASHINGTON 25, D. C.	
, 1 9S4 


February 10, 1954 


/ Mr. C. 0. Mittendorf 
Administrator, 
United States Department of the Interior 
Defense Minerals cp1oration Administration 
Washington 25, D. C.	 a 


Re: Copper Canyon Mining Co.	
/ / Battle Mountain, Nevada 


Dear Mr. Mittendorf: 


Further reference is made tO your lèttèr of NOvember 5, 
1953 to Mr. Leo Nielson, Secretary, and Mr. H. R. Rutland'3 reply 
of November 24, 1953, regarding an arrangement for repayment from 
production of the Government's portion of an' exploration project 
that is being considered on the prOperties of the COpper Canyon 
Mining Company. This matter was discussed by telephone today be-
tween one of our Engineers, Mr. Merle N. Repass and Mr. Frank E. 
Johnson, Deputy Adinini8trator, 


Your letter refers to a rOvious arrangement whereby RFC 
interposed no objection to an exploration program on the Ord Mercury 
Mine that provided you would be repaid ' from 'production. It should be 
pointed out that in the case of the Ord Mercury Mine Our loan was 
payable only out of the procOeds of production as we had no right of 
foreclosure to sell the prOperty, It, therefore, was of paramount 
importance to our interests that the 'property operate and we ac-
cordingly made no objection to the exploration contract with your 
Administration. 


We have two loans 'tO Copper Canyon Mining 'Company that are 
delinquent but which are secured by a foreOlosahle mortgage on" the 
propert,y, Since the principal collateral value is in surface plant 
and equipment which are subject to depreciation and as taxes are aci 
cruing on the property, it is problematical as 'to how long we will 
continue to withhold foreclosure proceedings—especially as RFC is 
now in process of liquidation. Furthermore, it is presumed you 
would not want to enter into any agreement for exploration work with 
Copper Canyon Mining Company if there is any possibility of our fore-
closing on the property before you could complete your program. 


Accordingly, before we give an answer to your letter of 
November 5, 1953, it would be appreciated if you advise this







Page 2. 


Corporation of the estimated cost Of the exploration program to be 
paid out of operations and also the estimated time that would elapse 
before the program is completed and a determination as to the existence 
of comniercial ore.


Very truly yours, 


ñ'ank T, Ronan

Director, Office of Loans







H,


January . 1fl4 


Msm4ran4urn 


ko)ert W Geshan, Teeus Metals and Alloys brunch 
Washi*gte*, D.C. 


J'ror:	 CIti*f, Minina Divi.io, kegls* III 


Snbjeet' DM!A, 3191, Copper CanyOr 


e1ere*ce is tia4* to your memorandum of Janu&'y 19, 
to Mr tussell • • reoe: 


Th *ureatI UamOnd drill cores were ).amped by both 
Mr. l'ri*g*ve aa	 3atques 7. obertso, eoIog1st of the 
U. $. .OeeIagha1 Sursy. )o scheUte was found i* thø cores. 
The res are £t14eI lit the U. S. $uPliu of MIasu cer, library 
at *tø*e, }era4a. 


Diaa*o4 drill b1e No. 9 w*s drilled by the interztionai 
$moltl*g ui4 *efiM*fg Co. ?h 100-f ..t z*ttrcpt of .cbe.ftte, 
&ssayig 0. 56J WQ, wiis lampird by oscee It smith, g.1egist 
of the U. L Oe,1oieal Sulvey. The core le filed at the Copper 
Canyon mine. 


The report on the Copper Cutyon DMi* application 
by M* 'rrenove Ii complete e*cept for eone expected isifórmation 
from Mr. Lbert Rriug, go*.r4 rti*MgOr, .* * rev*.4 application 
w)kb will elimiaate rome of the propo.ed chtiçss	 b.r is also 
•em* qjiesti*n. .ccotdin to Mr. Raia*I, whether or not the Copper 


ren Mining Co. ar 1* a pesitio to assume 25 peree*t of the 
cost .1 th* propeul exploration.


A C. Johnson







W f/'?-- -\-'\	
UNITED STATES 


DEPARTMENT OF THE INTERIOR

BUREAU OF MINES 


WASHINGTON 25, D. C.


January 19, 1954 


Meuorandun 


To:	 1(usseil i. Trengrove, Mining Division, Begion Ill 
Reno, Nevada 


Fron:	 Pobert . Geeban, Ferrous Metals and Alloys rancb 


Subject:. DMA 3191, Copper Canyon 


The Washington staff of DME has requested information 


regarding Bureau drilling at the subject property, which you .c1e 


scribed in R. I. 4774. They specifically wish to know if the core. 


was lamped for scheelite and, if not, whether the core is available 


for lantping. I will appreciate any information you have available 


on this aubject. 


13et regards.


Fobert W. Geehan 


cc: James Hopkins, DMEA, Room 3538







RECONSTRUCTION FINANCE CORPORATION
1c	 inrth 


WASHINGTON 25, D. C.


NV25g3 
November 24, 1953 


Mr. C. 0. Mittendorf, Administrator' 
United. States Department of the Interior 	 i j I 


Defense Minerals Exploration Administration 
Washington 25, D. C.


Re: Copper Canyon Mining Co. 
Battlemountain, Nevadm 


Dear Mr. Mittendorf: 


Your letter of November 5, 1953, addressed to Mr. 
Leo Nielson, with reference to the captioned loan, has been 
referred to this Division for reply. 


We regret that we are not, at this time, in a 
position to advise you with respect to the proposal outlined 
therein. Our Los Angeles Loan Agency has been requested. to 
furnish us a report on the current status of the loan and tm... 
mediately upon receipt of the requested information we shall ad-. 
vise you further.


Yours vezy tri1y, 


H. R. RU , Chief 
Liquidation vision 
Office of Loans 


/


r7 r
	 / 


/1
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SURNAME: 


UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION 



WASHINGTON 25, D. C. 


NOV 5.153 


t.crar3, Reonztrution 
inatce Corporation 


	


aztirtori	 i,	 . C. 


j dear r. Ni1on: 


'nex'e i pendin : 11z one of our Deional of 
an appli.ation or the Copper Canyon !inin Compan, (Dokct 


-31)1) for an ixp1oration Project Contract with the 
overrini€nt for the property known as the Copper Canyon 


propertj located in 3etions 21, 22, 2'7, and U, T. 3 L 
i.• 4j , iount ijablo i3ae and Meridian, Lander County, 
Nevada. Thib proprt onsits Of 	 patented and G 
unpatented rninin3 1aims.. 


The applicant states: 


The propert i. encuubercd by an RFC exploration 
ioan rantect in iece1wor L1kT in principal amount 
of 130,0C for purpoce of cepentn the three-
ompartrnent vertical Julie snaft o as to permit



nirth of iead-zin' oxe bodies that have been pre-
ious1y diamond drilled. A sun of $15,000 has 


been paid on principal' of this loan, but the 
&alance, with aorueo. interest, approximates	 / 


•	 J, copy of our proposed xploration Project Contract 
form on: whIch this Exploration Project Contract may he drawn 
i cnloed for your inspection. The property is to e 
Lziestiated, and the estimated cost of the project is as 
yet not determined, ut the Uovernment would contribute (5 
percent of any cost, Thi ontriuution would be repayarle 
to the Government only if the Government considers and 
urtt1ie "that a disoover or development from which pro 
duetlon may ha made has re8ult9d from the exploratton work 
and the Government has a lien upon the property and upon any 
production to secure this repayment. 	 •• 


OrdinariIy lefense !inerals xp1oration Adrninis-
traion woulct .reutre the subordination a,reement of a prior 
cncun1Iix'ancer as a prerequisite to enterin, into an xplora-ônfcF.. beaime if all the uroceeds from the


ç 


	


•	 •	 ••	 •	 .1) L'1J 
•	 •


(I
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UNITED STATES 
DEPARTMENT OF THE INTERIOR	 1*i U 


DEFENSE MINERALS ADMINISTRATION



WASHINGTON 25 D C 


NOV 5953 


*. H. C. Mt1 r1 EctLv OLfteer 
tL 'is1d	 BsØrnt IU 
1012 flood D4ldtng 
870 2*rit treøt	 :.	 .. 
Ssn. arEisøo 2, California


o1st *. 
Copper Cano* 1tn Cps 
op3.r Gmyø* *ix* 


Xa t4r. )ellørz	 .	 . 


RafexeM. is de to ts abo ..doc1c*ted .pplicstio* Ar 
eoratioo assietame wlish is being eterr.d to ou o4tic. fcr 
rsvisw	 a	 d * 	 t& of th '*i*rt7 if røq'sdr*d


A. 	 di T.P. m	 GsoZogtcal ., ) 
prepared sM is •n1oaed f. your intoz*at4on. As ?tr. Thayer r* 
qI*st&I, a oopy of this mtti' is being sent to . R. J. Zoberk 
in ordor thet 1* t.aj tcrwsrd to the Field 	 a rect geo1ogic 
report on tI* su1jsct preerty.


Sierey i:,. 


-,	 .	 .	 George C. Self ridge	
. 


Ojrath DI*tt 


PPBOVI: •	 . . ,.	
FARut1edge:fóc/1oø.3Ouii3 . 
cc: Docket/



	


.	 .	 ••	 .	 .	 Code 1400 


	


r. B! BedS	 .	 •	 F2. Reg. 3 
ir


R. W. Geehan, USBN 
-	 T P. Thayer, USGS 


	


A. R. Kinkef, j.	 .	 . .	 .	 -	 R. J. Roberts	 . 


-	
•.•
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UNITED STATES

DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS ADMINISTRATION



WASHINGTON 25 D C 


1ov 5953 


brt B. R*iin 
Vice 
Copper Canyon Nining Ccspay 


	


Battle untin, $en4*	 ______ 


Re:
Copper Ca ron zizw 
anc Coimty1 Mvada 


Dear ?h.. Raring: 


Eefe1'Sncs: is :sde to the ab	 cted application for 
exparation aZaistancs irhich lisa been rePiewed b7 the Iron and 
Perro-Afloty Divjtc o' the Defense J4Insrals Exploration Main-
istration and referred to r. H. C. )tI.Uer, Executive Officer, 
DJA Fie] d *, Region 111, 1012 F1ed Building, SIC) Market $tret, 
$an francisco 2, California, tor review and poseibl a field ex-


of the prnperty. 


Arty assistan that 'ou. can render the aeiibers of the 
Tield Tea*i wiU be appr.ciated,


Sineerei,y yoiu',, 


C 0 Mittendoif 


•	
&él*initrstor 


F.ARutledge:foc	 V 	 • 	 V.	 V 


Lo..3o..S3 


cc: DoeketY 
Codel&OQ	 .	 V V 


FT.Reg.3:	 V 


Operating Comma	 V 


Adiia'. Reading File	 .V	 V 


R. W. Geehan, USBM	 V 


T. P. Thayer, USGS


R
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UNITED STATES

DEPARTMENT OF THE INTERIOR



GEOLOGICAL SURVEY 
WASHINGTON 25, D.C.


IN REPLY REFER TO: 


October 26, 1953 


Iffemorandumt 


To:	 W. S. Martin, DMEA 


F±om:	 T. P. Thayer, USGS 


Subject: 3191-Tungsten 
Copper Canyon Mining Company 
Battle Mountain, Nevada 


The applicant proposes about Ø00 feet of diamond drilling 
from a point on the 500-foot level , to explore possibilities of tungsten 
ore in the middle member of the Battle formation near the contact with 
monzonite porphyry. The 'proposal has been discussed with Mr. R. J. 
Roberts of the Geological Survey, who is familiar with the mine. 


Although the basis of the proposal seems geologically sound, 
that there is tungsten mineralization in the middle member of the 
Battle formation, the location of the exploration target is open to 
discussion. The'section,through the Farren tunnel shows the monzonite 
porphyry contact, at a point apparently only 200 feet above the top 
of the middle member - the presumed tungsten horizon. If the situation 
is as shown 2000 feet of drilling from the end of the Farren tunnel in 
the footwall'of the Virgin fault would give a gre g deal more footage in 
the promising zone near the monzonite porphyry. This area is not much 
farther from the present workings than the target proposed by the 
applicant.


The answer to the question involves three factors: (1) How 
well is the position of the Cbu-Cbm contact known below the end of the 
Farren Tunnel? (2) How well is the position of the porphyry contact 
known in the proposed target area, , (3) How much of the proposed ex-
ploration is for metals other than tungsten? , 


Question 1. How closely can the position of theCbu-Cbm 
contact be determined? If anywhere nearly correctly shown, the 
distance'to favorable tungsten ground is much shorter than in the area 
proposed. 


Copy etaifl







Question 2. The map and sections show only four points on the 
monzonite porphyry contacts, two on the surface and two in the Farren 
Tunnel, on opposite sides of the Virgin fault. Presumably, the contacts 
on the plan are projected mainly from the surface, but this is not in-
dicated. It seems rather important in prospecting for tungsten to under-
stand the relations of the porphyry masses in the area 10750 to U250 N 
and 9750 to 10250 E.. The indicated trends of the contacts suggest two 
bodies or a narrow reentrant to the north. Whichever is the case, would 
not this area be the most promising place to look for tungsten? 


If the contact swings as postulated, how much longer might 
the proposed drill holes have . to be to reach it? The porphyry is shown 
as cut by the Virgin fault, so the position of the contat on the sur-
face cannot be projected below the fault, where the proposed target 
area lies.


Question 3. The proposed drill holes lie within the pro-
ductive lead-zinc horizon,. and presumably it is hoped some ore wi:Ll 
be found, although Bureau of Mines drill hole B-9 was essentially 
barren. Should not the Government participation be on the basis of 
partly for lead-zinc and partly for tungsten? 


If more information is available on the porphyry contacts in 
the area described above, the Field Team should present it. If not, I 
believe more reasons should be given as to why drilling should not be 
done from the Farren Tunnel. Holes fanned from the tunnel north of the 
Virgin fault would quickly establish the position of the top of the 
Cbmn and the porphyry, and would be directed to explore the thickness 
of the Cbm most advantageously. Any ore found in this area could be 
developed from the 500 level. 


Recommendation: 


The dockets should be referred to the Field Team for answers 
to the questions above, and setting up of cost figures. 


If copies of the letter transmitting the docket to the Field 
Team and this memorandum are sent to Mr. R. J. Roberts, Room 2O, 
222 S. West Temple Street, Salt Lake City, Utah, he will forward a 
geologic report to Reno, saving some time in processing. 


T. P. Thayer







UNITED STATES

DEPARTMENT OF THE INTERIOR 


' rch3 t	 DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25, D.C. 


Mr. Robert B. Raring 
General Manager 
Copper Canyon Mining Company 
Battle Mountain, nevada


October 19, 193 
Subject: DMEA.3191 
Re ;Exploration Assistance 
Copper Canyon Mine 


Dear Mr. Raring: 


The receipt of your application dated October 12, 19S3, 


for exploration assistance under the Defense Production Act of 1950, 


as amended, is hereby acknowledged. 


Your application has been assigned Docket Number DMEA.'3191 


and referred to the Iron and Ferro-Aflôys Division. 


Kindly refer t DIZEA .113191 in any future correspondence 


relating to your application.


Sincerely yours, 


Robert E, Adams 
Chief, Operations Control 
and StatistTs Division 


Interior—Duplicating Section, Washington, P. C. 	 -	 44994







ROBERT H. RARING

General Manager 


BATrLE MOUNTAIN, NEVADA


.. 


Copper Canyon Mining Company 
BATTLE MOUNTAIN, NEVADA 


October 12, 1953
L. E. Wi-IICHER, President



25 road Street 


1.	
NEW YORX Cny, N. Y. 


Defense iIinera1s Exploration Administration 
United States Department of the Interior 
Washington 25 D. C. 


Gentlemen: 


Submitted herewith in quadruplioate is Application for 
assistance of your Agency in diamond drilling for tungsten 
in the Copper Canyon Mine, submitted under provisions of the 
Defense Production Act of 1950, as amended. 


Very truly yours, 


COPPER CANYON MINING CO1ANY 


Robert H. Raring 


Ends: (in quad) 


Form MF.-103 
Continuation Sheets (io) 
District Claim Map - Exhibit "A" 
Composite Plan, 500 & 700 Levels - Exhibit "B" 
Longitudinal Section - Exhibit "C" 
Farren Tunnel Section - Exhibit . "D" 


cc - Mr. L. E. Whicher







(Revis April 1952)	 UN	 TATES DEPARTMENT OF TH IOR	 42—R1035.2. 


MINERALS EXPL9RAIJQN ADMIN ION 


Mincrak 


.," 


APPLICATION FOR AID IN .: AN OCTI. 
EXPLORATION PROJECT, PURSUANT TO 
DMEA ORDER 1, UNDER THE DEFENSE 



PRODUCTION ACT OF 1950, AS AMENDED 


INSTRUCTIONS


Not o be filled in by applicant 


ocket 
Metal or Mineral --------------------------------------
Date Received/L/.-------------------
Estimated Cost 
Participation (Government %) 


1. Name of applicant.—(a) State here your full legal name, in the form in which you will wish to contract, and your 
mailingaddress: --------------------------------------------------------------------------------------------------------------------------------------------------------


opa1J3att----Mo untain Nevada 


---------------------------------------------------4
r--corporation 


(b) If other than an individual, add to your name above whether a corporation, partnership, etc., and the name of the State 
in which incorporated or otherwise organized. 


(c) If a corporation, add to above statement, titles, names and addresses of officers. 
(d) If a partnership, add to the above statement the names and addresses of all partners. 


2. General.—Read DMEA Order 1, "Government Aid in Defense Exploration Projects," before completing this application. 
Submit this application and all accompanying papers in quadruplicate (four copies), with your name and address on each 
sheet of the application and on all accompanying papers. Where sufficient space is not provided on the form for all required 
information, state it on an accompanying paper, with a reference in each case to the instruction to which it refers by number. 
Comply with all applicable instructions; or, if not applicable, so state. File the application with Defense Minerals Exploration 
Administration, Department of the Interior, Washington 25, D. C., or with the nearest field executive officer thereof. 


3. Applicant's property rights.—(a) State the legal description of the land upon which you wish to explore, including all 
land which you possess or control that may be benefited by the exploration, and excluding any land or interest in land which is 
not to be included in the exploration project contract 


See attached sheets 


(b) State any mine name by which. the property is known. Copper Canyon Mine 
(c) State your interest in the land, whether owner, lessee, purchaser under contract, or otherwise 


Owner 


(d) If you are not the owner, submit with this application a copy of the lease, contract, or other document under which 
you control the property. 


(e) If you own the land, describe any liens or encumbrances on it 
See attached sheets 


(f) If the land consists of unpatented claims, add to the description above, the book and page numbers for each recorded 
location notice.	 bee attached sheets 	 - 


4. Physical description.— (a) Describe in detail any mining or exploration operations which have been or now are being 
conducted upon the land, including existing mine workings and production facilities. State your interest, if any, in such 
operations. Also describe accessibility of mine workings for examination purposes. 


(b) State past and current production, and ore reserves, if any, giving quantities and grades. 
(c) Describe the geologic features of the property, including mineralization; type of deposit (vein, bedded, etc.), and your 


reasons for wishing to explore. Illustrate with maps or sketches. Send with your application (but not necessarily as a part 
of it) any geologic or engineering report, assay maps, or other technologic information you may have, indicating on each 
whether you require its return to you. 


(d) State the facts with respect to the accessibility of the project:. Access roads, distances to shipping, supply and residence 
points.


(e) State the availability of manpower, materials, supplies, equif,ment, water, and power.







5. The exploration proJect._(a) e mineral or minerals for which you w 1ore T1ag8tCfl(ItOOjtO) 


(b) Describe fully the proposed work, including a map or sketch of the property showing a plan (and cross sections if needed) 
of any present mine workings, and the location of the proposed exploration work as related to such features as contacts, 
veins, ore-bearing beds etc. dcjs 


(c) The work will start within 3Q-----days and be completed within 9O-----bhs from the date of an exploration 
project contract. 


(d) State the operating experience and background of the applicant with relation to the ability to carry out such explo-
ration project, and also that of the person or persons who will supervise the operations. 


6. Estimate of costs.—Furnish a detailed estimate of the costs of the proposed work (you will have to use a separate sheet), 
under the following headings. Add the totals under all headings to give the estimated total cost of the project: 


(a) Independent contra.cts.—(Note.—If the applicant does not intend to let any of the work to contractors, write "none" 
after this item. To the extent that the work is• to be contracted, do not repeat the cost of the contract-work in subsequent 
items.) State the cost of any proposed independent contracts for the performance of all or any part of the work, expressed in 
terms of units of work (such as per foot of drilling, per foot of drifting, per hour of bulldozer operations, per cubic yard 
of material moved, etc.). 


(b) Labor, supervision, consultants.—Include an itemized schedule of numbers, classes and rates of wages, salaries or fees 
for necessary labor, supervision and engineering and geological consultants. 


(c) Operating mateials and supplies.—Furnish an itemized list, including items of. equipment costing less than $50 each, 
and power, water and fuel. 


(d) Operating equipment.—Furnish an itemized list of. any operating equipment to be rented, purchased, or which is owned 
and will be furnished by the Operator, with the estimated rental, purchase price, or suggested use-allowance based on present 
value, as the case may be. 


(e) Rehabilitation and repairs.—Furnish a detailed list showing the cost of any necessary initial rehabilitation or repairs 
of existing buildings, installations, fixtures, and movable operating equipment, now owned by the Operator and which will be 
devoted to the exploration project. 


(f) New buildings, improvements, installations.—Furnish a detailed list showing the cost of any necessary buildings, fixed 
improvements, or installations to be purchased, installed or constructed for the benefit of the exploration project. 


(g) Miscellaneous.—Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (not 
including initial rehabilitation or repairs of the Operator's equipment), analytical .work, accounting, workmen's compensation 
and employers' liability insurance, and payroll taxes. 


(h) Contingencies.—Give an estimate of any necessary allowances for contingencies not included in the costs stated above. 
N0TE.—No items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or any 


other indirect costs, or work performed or costs incurred before the date of the contract, should be included in the 
estimate of costs. 


7. (a) Are you prepared to furnish your share of the cost of the proposed project in accordance with the regulations on 
Government participation (Sec. 7, DMEA No. 1)? 


(b) How do you propose tc furnish your share of the costs? 


Money	 Use of equipment owned by you 	 LII Other 


Explain in detail on acompanying paper.


CERTIFICATION 
The undersigned, whether as an individual, corporate officer, partner, or otherwise, both in his own behalf and acting for 


the applicant, certifies that the information set forth in this form and accompanying papers is correct and complete, to the best 
of his knowledge and belief. 


Dated --------------------ob---- 195k


COPPER CANYON NING COMPANY 


BY &2 . 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a wful!y false statement or representation to any depart-
ment or agency of the United States as to any matter within its jurisdiction. 


U. S. GOVERNMENT PRINTING OFEICE 	 16-66551-1







Chairman of the Board Hr. L. E. dhicher, Room 1636, 25 Broad 
Street, New York 4 N. Y. 


President Mr. Jack laloy, address same as above 


Vice President Mr. Robert II. Raring, Battle Liountain, Nevada 


Secretary hr. &idney L bherinan, RoOm 1636, 25 Broad &treet, MY 4 IY 


3.a) Applicant's holdings are in the vicinity of Battle ountain, Lander 
County, Nevada and are colored in red on map submitted as exhibit to 
this Application. 


Specifloally, the Applicant has two mining, pioperties: 


a. - Copper Basin Propety located six miles southwest of Battle 
iLountain and comprising 27 patented lode mining c).almns, 2$ 
lode locations, 16 placer locations, and 280 acres of 
patented agricultural land, totaling approximately 1200 acres. 
This property has developed copper orebodios but is not 
equipped for operation. 


b. - Copper Canyon Property located 18 miles southwest of Battle 
liountain, fuLLy equipped with 350 ton flOtation mill, power 
plant, shops, offices, housing, etc and comprising 19 patented 
lode minl.rtg claims, 17 lode locations, 3 placer locations and 
720 acres of atented agricultural land, tota1in, aprroximately 
1400 acres. 


application for the DEA project as will be described heein relates 
to work at the Copper Canyon Property, located in Sections 21, 22, 
27, and 28 of T 31 1, R 43 E, lount Diablo Base & Meridian, L.nder 
County, Nevada. 


3.(b) See Form 
(c) ee Form 
(d) Not pertinent, Applicant owns the Property. 
(e) Cumrently a suit has been entered by the District Attorney of Lander 


County for colle tion of delinquent property taxes but settlement of 
same can be expected within near future. 


The Property is encunbered by an RFC Exploration Loan granted in 
December 1947 in principal amount of l30,000 for purpose of 
deepening the three compartment vertical Julie Shaft so as to 
permit mining of lead-zinc orebodles that had been previously 
diamond drilled. A sum of 15,O00 has been paid on pruoipal of 
this loan but the balance, ith accrued interest, approximates 
l40,000.
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Copper Canyon Linang Company Battle Iountain, I'evada 


31(2)	 Listn	 of Patented Lode Lining Claims in Copper Canyon &roup 


Sur. No. 


Virgin Lode Lot iO. 37 
ary Louise Lode Lot 1o. 38 


I ountain Rook Lode Lot	 O. 39 
Ethel C. Lode Lot t[o. 1842 
dash1ngton Lot No. 1843 
East Lake superior Lot No. 1644 
Copper Queen 4175 
].gle 4175 
Yellow Jacket 4175 
Reona 4175 
Salt Lake 4175 
Salt Lake No. 1 4175 
Salt Lake No. 2 4175 
Salt Lake No. 4 4175 
Salt Lake No. 5 4175 
John John 4175 
Blue Jacket 4175 
Comet 4175 
Lucy 4175 


Listing of Unpatented claims, lode and placer, with reeorciing data 


Recording 
Claim nook 


Southern Belle 14 150 
Bayou 14 150 
Tomahawk 13 34 
Keystone 13 343 


ecurnsah 13 346 
Climax 13 344 
InspLratiOfl 13 


13
344 
34 ecla 


Last Chance 13 345 
PolariS 13 346 
liapiy Thought #1 14 29 


294 xappy Thought #2 14 
13 103 Lida 


Even.ng Star 13 102 
Salt Lake No. 3 13 


13
103 
443 ashington Fraction 476 a1t Lake Fraotion 13 


6 40 oiastake Placer
8 40 Guy Davis Placer


10 433 July Fraction Placer 


above listing of filings on unpatented mining claims r1ate to office of 
the County Recorder at the courthouse in austin, Lander County, Nevada 


4 (a) Currently mining operations are suspended at the Copper Canyon 
Sht-down was made October 15, 1952 as a result of declines in prices of lead
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Copper Canyon 1hning Company 	 September 30, 1953 
Battle ourtaifl, Nevada 


4.(a) Cont t d.	 The COier Canion ine is an old mine, havin been discovered 
about 1864 kr1y proauctiori of hig1 grade coiper ore was si ipped 


:	 •	 • .	 . .	 crude to S*ansea, ia1es.: In:1916 present owners acciuiid property 
and worked :it intersively during or1d ar I. A 1on, snut down period 
resulted rm 1920-35 iihen the Line was inactive except icr small scale 
lessee work 


In 1935 the present Company retooled and unaertook a deve1oment proram 

.. that culminated in 1ease being . t.ken by the International Smelting end • ,



Fetrning Company ui Sprin of 1941. Internati.onal (Anaconda subsidiary) 
. .	 : • • thereupàn built . a new srid modern oañp, sunk a ' new three coiapartm?nt shaft 


•	 "	 (Julie Shat),,bui:Lt , e mill and' all rlated faoilitie.' The Mill began 
operation in Februaty 1942 shortly after Pearl Harbor. 


The kine ws intensively worked during or1d. Tar II by International 
but,' upon xpiration: of. the lease, the'.'property with irorovements 
:revcr.ted'back,to owners, th 'Copper Canror1 1iningCompany, on December 1, 
945. Copper Canyon.óontinued the'go1d_copPerWork'Urt ,i1'JU1Y 1947	 ' 


when, because of inflationary conditiOns and termination of the Premium 
?rice Plan on copper, '.de.ciion was made tó's'ink; the Ju1i Shaft to 
the lDrevi.ously diamond-drilled lead-zinc orebody. This involved 218 feet 
of sinking with several thousand feet of lateral work. 


Leadzinc mifling began in October 1948 and continued - except for 
a suspensiOn for repair of fire damage in summer of 1950 up until 
October 1952. Lead-zi.nc ores' , are far from being echa.usted but present 
day cost..price relationshiDs makes working them unattractive. 


No exact figures can be given on value of total production of the

opper Canyon.Mine but' it 'doubtless is in'Order of 15,000,00O. 


•	 ' '	 "Accirate records have, been kept since 1935 'and the period'therefrbm' 
bree.k down into three periods 


'Pe'riód "from 1935 thru 141': shipments of crude bre (no mill) 
totaled 23,099 dry tons containing 6,636.1 oz/u, 
46,l89 oz/& and 2,231,677 lbs Cu. 


b. - Period from February 26, 1942 thru 1947 (mLlling sold-
cOpper ores): Total' 422,179 dry tons' milled recovering 
30,937.6 oz/Au, 363,813 oz/Ag and 6,26.,$85 Ibe Cu. 


c - Period from Oetober 1948 thru to Uctober l, 1952 (miling 
• :."	 ' '	 '	 lead-zinc ores) Totaifl96,266 'dry'tons milled reôovering 


• ,


	


	 3,873,4 oz/Au, 462,921 oz/Ag,. 398,877 lbs Cu,	 ,	 ' 
6,613,593 lbs Pb, 'and 3,124,345 lbs Zn. 


The 3dne is praipa1ly developed by the Julie three compartment vertical 
''shaft, 728 feet deep,: . fromwh,ichprOdUCtiOX,.leV0l'8 hare been cut at 


• '	 200, 300,' 500 and .700 intervals. Lead-zinc'wprk is confined .to bottom 
' or 700 foot Level; 'uppr levels produced :old-copper ores. 


Mine plt' ons1sts of diesel. päwer plant with thre (3) Busch-Sulzer: 
600 hp diesel engu'es installed, a complete and modern 350 ton per day 
differ'ènt.al flotation mill,' assay office, shops,' offices, think and 
boardln&. houe facilities for 55 sin1e men and 27 modern family 
dwellings. Jer supply is from wells and surface flow' of h1low Creek
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Copper Csnyon	 ! Company 
Battle iountain, Nevada	 September 30, 1953 


irL adjoining eanyon. dater supply is abundant at 200 gpm. 


Applicant owns deesribed property except for encumbrances rioted in 
3(0). 


lime is completely aocessible.for' examination, down to and Inc 1udin 
the 500 Level • The bottQm or 700 Level is now under water, mine 
pumping having been suspended when.the Ii'ne was shift døwnOotober 15, 1952. 


- For mine production, please note preoeedin, paragraph 


On	 present lead-zinc 'orices, ore reserves are very limited. Deve1onmen 
is backrard so that p±oved •lead-zinc.reserves are on order of 
50,000 tons that will average 


0 02 Oz/ttu per ton 
• 2.50	 "Ag 


0 20/a Cu 
2.00% Pb 
1.00	 Zn 


Probable and possible reserves of ths type and grade of ore are 
• considered great. Formal development, however, lags because markets 
'have'been •(since:liaroh 1949) sunstedythat formu'1atin 	 and executing 
lone, range developments programs have been ruled out. 


this application does not bear on lead-zinc explora-bion, Lt is	 tungsten 
pm300t as will be explained later 


4.(c) CopperCanyon mineralization is related toa Lesozoic. porphyry (locally 
called the "John John" po.rphyrythat lies just north of the Mine. 
This rock intruded upper ?aleozoic sediments (Pennsylvanian and. 
sassissiptian) resulting in contact metamrphism, replacement arid 
filling.	 .	 .'	 .	 •: 


Minin	 to date has been confined to brecciated fault zone where the 
•	 .	 ..	 . cementin	 chlorite of the. breecia has been re placed by pyrite-chalcopyri'te ..


(a,sis case with	 oId-oopper..ore) or by galena and sphaierite (as is 


•'	 case with the lead-zinc ores. Litholo 	 exercised dominant control •
in determining type of mineralization. in t1e siliceou 	 faôies, the 
pyrite-chalcopyrite rtiineralization is found whereas the	 alena-sphalerIte 
metallization f011ovrs the limey. members, as •cb'uld be expected. 


The bréccia zones are'f.ormed.in "trough"s forned'by intersection of 
a northwest striking easterly' dipping fissure system with bed strike 


• •	 northward on.a steep westerly dip. These trough-like zones can becOme 
wide, in one instance running up to 200 feet	 width.	 ertica1 range 
'of 100. feet Or so is not unusual.	 • ,	 . . 


liineralized bed is called the Battle Formation that averages about 
• 800 feetthick. The basai'member 'is a siliOeous .conglonei'ate of about 


200 'feet In thickness.. In it 'Is found the' gold-copper mineralization. 
Th	 middle member, about 	 0 feet thk, is an a1teed dolomtic 
limestone, or. hornfels and i. it ocours the lead-zinc nineralizaton. 


•	 •	 '	 :	 ':	 • •. • 
The üpper' . '200 feet of the' Battle Formation i,s a rather' even textured
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Copper Canyon knuig Company 
Batt1 ouniain, Neva.da	 September 30, 1953 


quartzite that has nt been h1h1y productuve borizon 


In upper 1ve1s, secondary copper metallization was notable and . 
H :
	 • :: •	 • •	 was responsible for discovei'y:..of..the Mine.and Its eariyspectacular. 


production Such secondary copper ores are ilow largely exnausted, 
however. 


..For more,.complete.geologic description of the Iine,refxice is.inade 
to eolo,gic quadran1e map series of the U S Geological urvey, 
"eo1or of the Antler Peak Quadrangle,. Nevada T by R..,J. Roberts 
(1951). 


The Mine has also beei described in U b Bureau of L4.1ne Information 
Circular 1o. 7043 byM1liaz..,Vandrburg(l939) and a. lead-zinc 
dri1lin program therein described by U S Bureau Of 1ines Report of 
Investigation No 4774 "Invetigation of Copper Caiyon Lead-Zinc 
Deposit, Lander County, Nevada1' by Russell R. Tréngove (.1951). 
Thi.s latter gives a much more up-to-date picture of the property 
and. installation than the lianderburg. circular *Thich is now somewhat 
out .bf date.	 •.	 .	 .	 . 
There is submit bed herewith a plan and 1onitudina1 prints covex ing 
propose4drillingfor tuflgstefl.onwhioh . discui3Sion,will f011ow later. 
.here is no need to return these prints. 


4.d) - The C.operCanonLiin.é lies 18 miles south*est of' battle. ioun'tain 
by road, 14 miles of which are black-topped, all weather macadam. 
The final 3 miles is by graveled county road in good condition. 


Battle Mountain is the shipping d mail point. It lies astride 
both the Southern kacifio and esern Pacific railroacLs and is on 
U S Highway 40, 312 miles west of Salt Lake City, Utah and 225 miles 
east of Reno,, Nevada. 


' eather conditions are good, climate is semi-arid and, winter snowfalls 
:rar.ely impedç year-round work. Collar of the 'Julie. Shaft is at an 
eevation'of 5712 ,fe,et'aboe; sea level....... :. 	 . 


As noted previous1r, the Miie has accom9dati'oñs for 55 single men 
and .27	 residence facilities exist at Battle 
Lountain and, in previous operation, some personnel oommuted between 
town and the ine as the drive re iu1res but 30 minutes tixe • The I me 
camn is served by a school bus and children and taken to Battle Lountain 
for school sessions. 


4.(e) LLanpower as needed for this prO3ect is a'vailable locally The iiine 
18 fully equipped axd no additional equipment would b needed aater 
and power facilities are iristalled and much iore than adequate for 
reouirements ol this program.
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5.(a)	 Tungsten (scheelite). 


(b) During time when the International Sme1tin and Refin.ng Company had 
the Copper Canyon Iine under lease, some attention was given to 
1aripin for soheelite in diamond drill core, of holes that iiere 
drilled in exploration of coper-old or lead-zinc orebcdies. 


.	 Notable tuisten content was :iiticovered in some holesdrilled through 
the rnidd]e Chornfels) meixiber of the ttle Formation even though 
the holeSwere 1,000 feet or so fom the contact of hornfels with the 
monzonite. 


Assays on. intercepts of two of tne holes, by Union .ssay office of 
bait Lake City, gave the follov	 results 


Ho'e No.	 Intercep	 Assay 


	


9	 571.2 - 671.4	 O.53%	 3 


	


24	 20.9 - 36.6	 0.43% 


Seven samples o wate dump material from the iine gave an average 
of 0.61% W03 and lamp surveys of the leve]$ revealed widespread 
scheebte iietal14zation, loa1ly in oornrnercial concentrations 


The mill at that time (1942) was busy treatuig copper and thus the 
above tungsten results were filed away as being rnatteri of acadern.o 
interest. Later, when the Julie Shaft had been sunk and the new 700 
Løvel cut, the top of oro intercept of DDH 9, a rerored above, 
was still 82 feet vextically below the 700 Level nd thus would be 
inaccessible Cor minaig unless the aft rere deepened and a new and 
lorer level out, obviously a tixae-oonsumin and costly operation. 


In vie of the widespread tungsten showin,s in the L_ne, it seems 
desirable to explore the middle (hornfels) meniber of trie Battle 
Formation (colored green on accompanying znaps) where it comes in 
contact with the Quartz lionzonite Porphry (Mp - colored red on maps). 
The logical place to test this contact is north of the 500 Level 
working, vertically between the 500 and 700 foot Levels for discoveries 
made in this sector would thus be accessible by ompartively short 
drives from existing faces. 


The point miht be brou;ht up here that the Farren Tunnel offers 
loieal point of attack. Objection on this score is that the reater 
part of the Farren Tunnel (all of it .n haningwall of the virin Fault) 
is in the upper plate of the &olconda Overthrust (of Roberts' discussion 
in text of Ant) er 'eak uadrangle Liap) arid thus stays in the overthrust 
Pumpernickel Formation, a member composed of cherty beds and quartzites, 
uot especially favorable host rocks for soheelite occurrences. 'urther-
more, driving the Farren Tunnel ahead, in footwall of the Virgin, offers 
rio uarentee that it would mtercept the contact of the two critical 
members, the hornfels and monzonite porpnyry. Toolin up for such a 
project would be more expensive than dri]ling from more convenient 
poInts and the reaults less certain 


It is proposed tb drill three exp].orator'r diamond drill holes into 
%arget area t' rtots-hatched in black ink of the thr-e section maps 
submitted herewith, marked Exhibits tU U,t1 and '1D' • It is anticipated 
that the contact will be reached about 700 feet northward of face 
of 523 Drift (Coors lO,477N, l0,195E on 500 Level) The first hole 
should be drilled on line N 35 at minus 17 degrees. It should be
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Copper Canyon	 1inin	 Company	 .	 Battle . Lountain, Nevada 


terminated upon reaching the' contact. If promisin 0 show,ngs are 
encountered, thei additional holes sou1d be planaed after consultation 
with U 8 Geological Survey and bureau of tines representatives. 


The project, as outlined herein, eibraces three (3) eApJoratory 
diamond drill holes of about 700 feet each for a total çf 2100 feet 
of hole. 


5.(c) See Form 


'.(d) Applicant (Copter Canyon Mining Company) has controlled and interinattently 
o perated the Copper Canyon Mine since 1916 	 Dunn	 that time, metal 
roduction has approximated 	 lO,OOO,OOO df vihich 620,000 dry tons have 


been concentrated. 


The work would be under supervision of Applicant's	 eieral Ianaer, 
r. Robert H	 Raring. Ir. Raring, has been associated iith Applicant 


sri.nce 1936 except for teriod 1941-45 when he served with the Air 
Force. He is a graduate mining enineer, Floldings B. S	 and E	 U. 
derees frbmLehigh University aud a:M.S. (Met) degree froa School 
of Lines, University of Idaho. He has previously been essociated 
with mining operations in British Columbia, Canada, and in Eoudor, 
South Anerica. 


6.(a) 7one 


6.(b) Labor, supervision, consultants 	 Est.mated daily labor cost of 
this prorau is as follows	 (one eight hour shift dair except Sunday) 


Estimated Daily 


Driller	 25.00 
HelDer	 15.00 
.d.oistman-.compressinan	 15.00 
Caer-roustabout	 12.50 
buperv1sLQn	 20.00 


Tobal	 p87.5O 


On average daily footage of 30 feet (based on past drlling), this 
breaks down to a cost of	 2.92 per foot. 


Of above personnel, ho ist'nan-oompre s sornian would run I he hoist, 
piovidin	 acceSs to 500 Level, start up and watch compre&sor, and 
attend to charging the electrlQ cap larips. 


Ca0er-roustabout would "run errands 	 for the drill crew, facilitating 
tieir work by seeing necessary supplies are always on hand, etc etc 


Supervisor would atênd to cooruinating the effort, core and sludge 
handling, office work, etc. 


6 (a) Operatiri' materials and supplies	 i)aily power conswiiption	 eight hour 
shifty is based on 35 Kf rating on tne compressor (500 cfm I-R) with 
power at	 0.033 per Kwh. TLUS cicu1ates to 280 Kwh	 er 8 hr shift 
or	 9.24 for power. Round this fiure out to plO.00 for power
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b.(o) Cont t d Thus daily power and water costa are estimated 


Cost 


Power	 1O.00 
Vater	 ______ 


otal	 11.00	 om	 0.37 per foot of hole 


Bit cost is estkted at	 l.00 per foot of hole. This might be 
someMhat high on ba'1S of drilling experience in the 1ine but 
should be alloved to stand to cover possible loss of a bit, etc. 


Theinaerials and power item thus summarizes 


Cost	 er Foot 


Pouex	 water	 ,O 37 
Bite	 l.0O 


6	 (d) Total	 l.37 per foot of hole 


6 (d) Operating equipment	 Applicant proposes use-'B.11owa.floe basis for 
Q]1pment, as follows


Daily Cost 


Drill	 acoesisories	 plO.00 


Compressor	 15.00 


Total	 25.óO 


6.(e) PehabilitatiOn arid Repairs 	 Certain preparatory work is necessary 
rhioh as described as follows 


(1) - Stririing nei' power cable down Shaft to 500 Level. 
This in'olvee hanging new 3-conductor -$0 ieoprene 
jackeie	 cable froili power plant to 500 Station 	 The cable 
is on hard and will be furnished by	 pplirant. It is 
estimated lhat foui meri will require two shifts to 
complete tbas	 ob for a cost of	 125.00 


(2) - Clean-up of 500 Level - estinate thr e men for two shafts 
preparing drill station, cleaning up track and ditch, etc 
stinate cost at	 l00.00 


(6) - Compressor "tune-tzp t 	 It is recorm'ended that the 
compressor	 hichwu1d be.	 s6d on.this projec t (Ingersoll-


Rand	 odel l.i500, 500 ofmn electric-drrexi, two stage) be 
tune-up.	 1ainly involved would be che king on 
compressor talves and valve springs, etc to insure unit 
is ot,eratin& at good effaci?ncy. Estinate cost of servloe 
pLus possible replacement parts at	 ?00.00. A factory 
mechanic would be called in for this job. (iviechanac 
available from Nevada Equipment Service ]nc 	 at Reno). 


6.(f) None.
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Copper Can3on ]1n1ng Compy	 Battle Lountan,	 evada 


6.(g) Mtoe11areois.	 It Is e9tlxnated that allowance should be made for 
satp1ing the final 100 feet of each hole. If sample is t.ken every • five feet,	 roision : shoildthus.be mader . 2Q samples per hole 
at QOst of	 5.00 per determination or	 10O total per hole 


industrial insurance is at rate of	 7 20 per	 l0O on uiderrourid 
(mine) labor which includes hoistman.	 ocia1..seôurity, tax is 17 


I and Nevada State	 nployment SecuMty Ta	 is	 .1% for the, Copper 
Canyon Wine. Thus the daily tax rate is 


Industrial Insurance	 7.20 
iocial Security	 1.50 
Unenployment	 0.10 


Total	 8.80% 


Since it is noted in 6 (b) that the daily labor cost wi]l estimate 
at $87.50, the daily tax will be	 7.70 o'. (on '0 fopt daily average) 
$0.26 per foot of hole. 


It is planned to drill the holes at AX, 1lding an	 X bLt in reserve. 
To exten'b possible, holes would be finished on AX but in those cases 


':where . casingwould be necessary, requestis made to drop downto •
finish on an EX bit. Practical consideration would have to &oern on 
this poirt , idea being to get an AX hole j..a-cpst of	 Udh is not 
unreasonable. 


There should be an initial stookage of foin (4) AX bits and two (2) 
EX bits and, an addition, about 200 feet of AX casing.	 timate of 
this initial stockae (re,1acement being taken care of by bit allowance 
under 6.(o), i 	 s follows 


Four AX bite at	 l28 each	 500.00 
Two EX bits at jlOO each 	 200.00 
200 ft AX ca1nc at 4l.00 per foot 	 200.00 


total	 900.00 


Miortazed over the full 2,000 feet of hole, this initial stookage 
breaks down to	 0.45 per foot of hole. Possibly this item should have 
teen included under Par 6 (d) 


6 (h) Contingencies. It is suggested that	 1lowatco be znde at zate of	 0.50 
per root for eontinencies, ateris or breakdowns that cannot be 
nredic ted.


COST	 SU!VMARY 


The cost of the prore.m, based on an ttOutide" total of 2,000 Linear feet 
of hole, is as foflow







lb 
Copper Ceivon Mining Company Battle Lountain,	 evada 


Ref. Par.	 Item Cost per Foot 


6(b)	 Labor, etc 2.92 


'),/	 . c	 '..	 .	 .	 Qp materials &supp1ies	 ' ;	 .1.37	 ', 


7 .' d	 Equ.pment.	 .,	 ••. ,,	 0.84 
•	 o\' e,	 Rehab.litation'k'repairS •.	 0.22 


't	 )	 .	 . .	 .	 f	 ,, . New biiildi .ns	 f '.	 : O .00	 ,	 .	 S 


Miscellaneous	 '	 .	 . :0.71	 .• 
h	 . Contingencie:s	 '• .	 . 0.50.	 ,. 


Total.	 .'.	 . 6.56 per foot of hole.. 


Of the above,. áttention, , is imvited to óertainof the items that are 
n2n-recurring in nature, i.e. -Item 6.(e) in amount of *0.22 per foot 
and Itern.6.(g).for.initial stoelcage of bits and casing in"amount of 
0.45 per foot. The bits 'and' casing procured. under this latter could,. 


at terninatiofl of pro jeot, be turned back to DLA 'or 1 if desired, 
Applicant would agree to. buy same from DIEA at. fair depreciated value. 


.7.(a) Yes.	 ':	 '	 '	 ."	 ..	 :.	 .	 .	 .,	 . . 


7. (b) Applicant will' furnish equipment. 	 nd one	 f required personnel	 . 
'(supervision). A breakdown of cost propo,tionment between DEA and 
Applicant is as 'follows: (basis per foot. of hole): 


•	 ' ..	 .	 '	 .	 :	 Ref	 .	 ' ' , 


DMEA Share	 Paragraph Applicant Share 


225'	 .	 .	 6.	 b)	 •	 .	 . •	 .	 0.67 
1.37	 •	 '	 .	 .	 .	 c) .	 .	 .	 0.00 
0.00	 '	 '	 d	 . .	 •	 .0.84 , 


0.22	 •	 ,	 .	 (e	 ' •.	 .	 0.00 
. 000	 •	 .	 (f	 . .	 '	 .0.00 
0.71'	 '	 '	 ..	 .	 '	 (•	 .	


S '	
,	 .0.00. 


S :'	 •	 •	 .'	 S	 •	 .,. .•	 ,	 '0.25 


4.80	 Totals l.76 


'Above distribution is .propoed, subject to approval by DA. Applicant 
is prepared to 'carry out its' end on above basis.	 .	 .	 '	 ' 


•	 '1"_• ..	 ' : '	 . ,

































		00000001

		00000002

		00000003

		00000004

		00000005

		00000006

		00000007

		00000008

		00000009

		00000010

		00000011

		00000012

		00000013

		00000014

		00000015

		00000016

		00000017

		00000018

		00000019

		00000020

		00000021

		00000022

		00000023

		00000024

		00000025

		00000026

		00000027

		00000028

		00000029

		00000030

		00000031

		00000032

		00000033

		00000034

		00000035

		00000036

		00000037

		00000038

		00000039

		00000040

		00000041

		00000042

		00000043

		00000044

		00000045

		00000046

		00000047

		00000048

		00000049

		00000050

		00000051

		00000052

		141162_001

		141162_002

		141162_003

		141162_004

		141162_005

		141162_006

		141162_007










5' '	


5 ' 	


5. 


UNI TED STATES	 4' cTi 
DEPARTMENT OF THE INTERIOR 


DEFENSE MINERALS EXPLORATION ADMINIS1RATION 



WASHINGTON 25 D C


1012 Flood Building 
870 Uarket Street 
San Francisco 2, Calif. 


April 3$, 


LEnorandun 


To:	 Geo.vge C. Seifridge, Chairzan, Operating Couaittee, fl'iA, 
Interior Building, Washington 2, t. C. 


'rorn:	 Executive Offlcer, LLAA Field Thani, Pegion Ill 


Subjects Docket No. DiflJ'3l9l Tungsten 
•	


Copper Canyon 1ining Company 
S	 Copper Canyon Ziine	


S



Lander County,, evada 


Reference is xiade to your letter dated Novber , l93, 
reqtiesting a field exarftaation of the subject :roperty. The exaiii. 


•	 nation hae been nlade, and there are attached for_c.ópje&La 5report 
•	 entitled 0D1& .3l9l, Copper Canyon Thngaten Deposit, Lander County, 


Nevada," by Rueseil R. Trengove, Nining Engneer, P. 5. Bureau of 
!.tnes, and R, J. Roberta, Geologist, tI. S. Geological Survey, dated 
}arcb 31, l95l..	 ' 


in view of Mr. Robert H. Rarir' a letter dated April 6, l9h, 
of wich copies were sent to you attached to oia' zetorandum dated April 9, 
requesting that the app	 n.bewithdrawr, no further acb.on on this 


•	 application is necessarr at this tiie.	 __•_•_7•__j	 •'-.•_•••• 


!t. C. La.Uer 
Executive Officer 


S	 •	
D1k Field Teai,, Region III 


•	 Attaclnnent • 	 S	 • 	 • 	 • 	


" 	 • 	 • 	 • 


Copy to: rooit, fS











•	 • 
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XAMIMLZON REPO1T S . •	 •	 r-1$1*-i ! i_ ...	 i--	 -. 


ock*t N#.: DM1A4$J ( T,nst.a) 


a	 t *pplicent: Rb.r* Mruig, G*. )v4gr 
Cs,pe Canyon Mlztng C.., 


•	 .	 •	 iIøtti• MOi*t$*, P1ev. 	 • 


Name as4 is*t .1 preperty: Cappr Ca*y.a 4Z'n*pt.i Dep)sit 
Ls*dez Cosaty, Neviida 


$UMMMtZ CONCLtJSION$ AN1 RECOMM *N1AT1tNS 


• •	 • A* .*Ø*.er Of the 13ivau Of Miacs .**m1asI the Coppeir Ca*ye*



tasijøtan d.sit iii JI*%1a*y 194. The property is øitu*t.4 1$ *i1*s 


south Of **td$ blOiants.in, Nev. The PrPss of tlii O	 *i*44* wlI* 


	


•	 det.nntao U the j..logLcsl con4iticu*s u4 the grs4m of	 sstte.i 


• wer. favorable t* JiistUy qpir.vsl of 0* ap1Is*tLoa for £ 


ies* *a4 alet. dt.insia. th. but efte 10, tb. proposed d,ilu proa. 


• The total ..timet*4 cost 01 a pxapo..4 sma.*t, which was net sb. 


•	 • mltsotliy the applicoat. La, a saiawa a1 3 000 Loot drflU &ount1 


	


• 	 to $i, .300.	 ••	 :	 •	 • 


•	 • The o* miaorsl is acbuUts The t.rnstisr.iL Ofhiag It 


lag Co. a	 ilUasy ef the Muics*4* M*atsg Go., did cside*ab1e 4sv1.. 


peios6t wrk. sad .ilorLa by aG 900 Loot .1 ttsm*at ds1lUzg 1oi las4 


	


• •	 sinc orö fzm I93 to 1941. One Of t}adLaaio dull hates (tIB 9) that 


	


• •	
• extended blow the 700 1eviuil ba4 . es . i*tszc.t 103 Loot long that a.uyed,



0. 56% W03. Other drill bal, cores also showed *e*14e amou*I* of 


• echeolite, bnt no air. Ir$40 material was fold.. • •• •	 •	 •.







.	 . 


INTRODUCT1C 


Mi aUston for a sZov*,nm,nt loan under sec. 202 i tbe Defensa 


P*odWttO* Act Qt 1950 as **4.b kebert H. rang. gs*ers3 aaa$er, 


Copper Cany. M1nIitij (o on (ctbb0r IZ. 1953. An .ngtn.ir el the 


ol Mines ex&m**ed the property in January 1954. *. us. sccom 


pealed by Robert H. Rsrizt, general manager. 


PROPRY AND OWNZR$BZP 


Property bo)41*gs copr1s. 13 p*tente4 lade clsias, 1T snpetested 


lode c**lea sad 3 unpatented pl*cer claims. Th conce*tr*tør and mi*e 


are in the NW */4 SW 1/4 nod the 4W 1/4 NW 1/4 s.c. 2?, T. 31 ?4., 


1. .43 E


The Copper Caay. M1st*g Co. is the owa.r wits main silica, at 


25 *reed St. • New York City. Principal otticers are £. £. Whicbmr, 


president, New York Cty and &øbert H. Rsring vIc* president sod 


gsAl asgor, att3. Mtaln, Nsv. 


H1ORY AND PRCM)UCTKN!1 


The first recorded mining speratlons at Copper Casput ware csrrl1.d 


oa by an Esgli*h onpa&ny, who pnrchued the property about I$10 and warked 


it condm&ausly br a period of about 10 yurs. This company opened up two 


Of which they sak: * sMit to a depth of 0 feet. it is stated 


mor than 40,000 tons at aidde ores ware shipped to Swansee, Wales, sod 


tbet th.s shipments averaged 50 peresot copper. The coøspiny also owned 
.11	 f	 lN.iuim1t	 ..UI1t LL	 jIJUIL	 - 


	


is from the ths	 e Copper Canyon iig Co. 


2.







.	 . 


s*4 s*$4 a c	 tisU*g $at3 *ikt i** *itiiitad W1Urw Cusk. 


Z. 1/3 d.s zs the i1se. After r.dia idle 	 pe*i.d . fly, 


siri, the t1*. *s sed 1* * Zoca1 c*y, The 1*c*1 c.mpi*y .014 


the *14 U1 aM *Uw.4 the ptap.TtJ t x*aeln 441. **ti1 1S9 *hea it 


ss sts4ted by the GIsspw eM West.* Ep1oretie* C. • 


be ru.nm4 the in, eihpM it *41k aew mac1Laeir, aM 


r Is. active *dai*g	 .I&* st the a14 $thrs aM Ii.i 


epe left .Wtj b, the pt.'riea sponsors. Di&t*g theysan. 1$9$, 1$9. 


aM 1N. c0x41 t aid C0p$* roserO, th*z', *ss **tIøtsdf *b.*t 


2W tsi's s 1* psnc.	 era £reu the old wenkz	 iiad 1* 1O? 


Ike ae prsdsc. *44 ta at the ue grade one. 1* 17, M *.bus 'ies 


*w aM the *cWnev dtsis**tI.d, The woz3dsgs sd iii aM 


a*as	 csssi1b1a bel*w Ike 4oet 1e.L. 


Abo*t 1,12, the OIapw & Weitev* $.vsUs Co. er.cta4 a 


lucbtq $**t it Ceppel C*, to tnit tegvaO ei4dLia.4 con 


bst It ms *Uni4ca11y uccaute1, as sa ab'*ctioa .1 only 47py 


cont is obtsi*.& b *914 the Gl*.gow I Western 	 .*c* Co sai.& 


!Per*tt.os. aM 4* 191 the aewly terani.4 C*pp.r Cs*ys* MIasg Ce. sc 


dr.4 the Capper Ca*ys* 1*... Dn1n Wot& Wr , b.twô.* A**mt 


191k *M Daceaber 191*. the csay shipped 22,4*1 tens o .. 


.g 9 .rcosLt Cappon. This pred*ictieui was ma4e from the Estee 4* 


she 1N4.et *e*1 eM the swf*ce sad tire.a the WWo Cr*ek 


4iip. The ste is M*1.dI to D411*. a polat en Lb. $irs4a Ceekel 


3,







S	 . 
1.541* Uie as4t.s st Girfl*ld, tJ$sh. 


After Wo*W Wsr 1 the inin. **s inective ,sti1 1927k Wefl 


pr.duc*iea storti4. * 193$ oiler the 4iacove*y .i 14 in 193Z by lose..., 


the c.pozy roe sa!s, r4 4ev.!oast s ceMst.4 bV the C.pp.ir 


Cesyas Miii* C.. 1a* 193P to 141 • 1* !94! ta property i*s tokes over 


by * set4*ary eC the A*sicas4o ML*!asg Co., the 1storMtias* I*4$in$ k 


IL*fl**$ C.., as ** ap.z*ting sr..mast bssia, They 414 c.*14.rsbls 


4ov.i.psest war s ..r!ni by cro drUUng. The th	 mast 1* 


c1ided 30.000 lees o dis*oa4 drU*sg. This 4r111is di*C1*.S a 


alec era body, bot no sUet was nsd. to mm. It at thet tIme., Prodoc tins 


*1 copper, slhr,r. s s14 or. castlased tsnd% December *94*, whas e 


praerty. wItim .aU pr.vem*ts sod .iIpiMmt,• iWa* rst*ts.d to tb. 


Copptr Canyon Mining CL This cempeay coeted misog cspp., ore 


oettl the premiem as copper wa* dropped in July 441. At that tim. pr.. 


** ceased, sod o,a*Ion. wer. started on sinking tim. shaft 21$ lest 


to the'TOO l.vi4. The ass com.te4 Joseax 1, 1941, bet timi 10*4ev.! 


d$ft 414 not re*ch time L.a4 ..*iec or. in the henile!s ueUl July 14$ bs 


canes eL the large flew of i.at.r .*coeait.r.E while time drift was b.*ng 


aLs4 Mioi* the or. body stsrted imm.41,, sad the 4xst lead' 


alec or. was pit through the mill Aogumt 9 1948. Zr.e Asgint 9, *941 


to (c'mbe IS. *952, whoa prstians ceased, 193470 dry teas were milled. 


4.







•;	 .	 ...	 .	 .	 .'	 : 
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'rh. ****1 pr.d*ctiøt *inc 1935 ii ss 


;	 iU1L4_i-__	 ' r I*.jU- NNI*wI-- 	 - t Tt1j1	 j	 -	 *ri	 i.-.ii:--


	


L_XL_0*. As	 0*. *4	 LL z 
1935	 1, 919	 $ ''	


r-i* --r1	 Lt	 . cc 


1,34	 114	 3*2.0	 2,577.0	 4,144 
1931	 1 76	 491.8$	 2,62.3	 168,879 
193*	 3954 1,40C).3!	 1,$O2.'7	 478,214 
1939	 6,233 1,3$9.*!	 jZ,791.1	 699,510 
1941	 1,10$ 1,133.22 13,541.8	 714.1*1 
1941	 1,631	 205.42	 2138.2	 164,324

1942. $5,441) 4,417.9$ 47,K)Z$ 11fl,ft9 
1943	 9S$2 792L19	 85,712.1 1,769,710 
1944	 Th,544 4044.70	 1,144.7 1,130,893 


	


47,931 5.63$.11	 52,165.0	 617,542 
1944	 74.114 3,4'tG.11	 5*1*1.3	 958,314 
1947	 35,164 2,836.64	 22,4421	 537,234 
1,48	 16,114	 194.2*	 26,119.0	 43,128	 399,13*	 236,04* 
1949	 72232 1,213.80 194,071.0	 124,191 2,108,904 1,343,45* 
1S0	 34,430	 5*5.73 77,142.0	 04,$2 1,126.25$	 ft34$1 
1951	 15.390	 339.63	 34,983.0	 42,140	 5*1,610	 210,340 


*W)u4it4z*ZL7n9it	 "15$ I ,714$3 1 971 


Ciss4 Oct. 15, 1952 


WCA'flON AND P$1CAL flCATURZS 


fl* Cs.r C**ya nils. is In Lazzd*r Cau*ty. Nov. t1g. 1) 1* 


niul*4# $m$ØqV**$ .1 Btd. Mc.*Ieia, a tows U. 8. )0b**y 40 


and ** Ui. Sootbera P1icUic and Wostoz* Pacific 31*llr*ada. 1.td. Moeat*in 


Is 2*0 mUss nithsast .1 Rs, N*v. • s*d 310 rolls. wsst of 3*11 Lak. C1ty, 


fl pep.rtr *. in tbs laths Mountain district. wblck is c.mpxt.ed 
* series of ales, *ortho*r4'tr.o4I*g moisntolx&s bouads4 on 1k. iat b 


Rese River Valley ant on lb. w.st by loft*io V1LUe. 
Altffii4i rang. iroui 4,680 t*st in the *11e? *1, 265 Lest on Antler 


Peak, * tow sails; north, The mine is at an s1*l**4. of 5,110 Loot in Copper 
S.







O	 . 
is she rpd west slop. et a a thsvdtreacI rW. 


a.*r th. soath end of th. irange. 


CUt*ts La the area Ls ,.,i-*rU, with hot, dry .mm.ra and 


.r*t.ly cold wiMem P?ctpt*aiien occurs s**oUy aa saww, 'with aeca*el 


rains 4or$*g the fall and spring. Vegetation coaslets of s*geWua and 


grass. 


Water for s1W*g purp.s.s is b*1a.d tro the laa. Water r 


4oestLc pnrp.s.s ii chaped trenD the Nsn** Co., ch operates 


* pUt dredge to the soMh. It Is pumped fran their reserioiv, Z mile 


distant. They obtain their water from Willow Creek sad alan I vom * well 


1* the vdfl.y, Water can also be pump.4 frees a 2O3fees wall *i by 


the Cpper Canyna Mining Co., threegh 13, 43 feet of Iib pip. Item to 


a lIZ, Nilien storage reservoir elteated above the milL 


The x*%ne 1. seo.etMe by 12 miles e( hardsu6ced reed *nd 


miles of piivol road from the town o $stth Meentain. 


	


P!r.Ight and .*pr..s ebipreents sad telegraphic 	 imesicattees are 


handled throagh the railroad statlow at Battle Meentain. DsUy portal 


..rrle. is sidnta1ned by trisek f* the Battle Meentais poet *111cc. 


The camp sn scc.snmedate fl families and 3d slngJa men. It 


co*slst of 14 besk bosses tsr single meis, 2? £*mtty bomee, a boarding 


hence capable of seating )O men, * grocery store, office, and staff hones, 


Power for the min, sad mill Li obtained from three Die*I seglees 


*1 dOS horeepowur eecb diroct-cennoc ted to 413 k. .*. srwrater*. Whe











..	 .. 


crate (Cb); *ad ** tpper **rnb*r oI que t*i*e (Ch). Tb. Pu**prnick. 


oriitien icoip.sed 01 chert and shale. Zn the zis. Area it s iund 1* 


the hanging .w.$ the Virgin fault in the upper plate .f the Gokda thruat. 


Quarts rrsoa*oidte cut&' the sedimentary' *a3*s and is in. ontsct with 


the Punperakk.i sad upper Zattle lermetione In the *rsea tunnel area. 


rb. p ductive kingis are	 feet ,r mere south .1 the nrts mansanite. 


The rocks In the misc area arc cut by twa priscipel sets of normal 


isults: (I) N,tth"tr.adlng faults that tip steeply west such *s th. Virgin 


1*ult; and (2) northwestward treading faults that dip northeast. seth sets 


of. faults are mineralized. A thrust f*ult which beings the Pumpernickel 


*natien over the MttLe fOrmation cases into the mine area but Is not 


•*pos.d at the surface; presumably it was dropped down on the hanging 


wall the Virgin fault below the tarrea tanol level. 


A wedge of th, upper conglomerate 4Gbu) 4* exposed In the hanging 


wall 01 the Virgin fault on the arv.*t*nnol level; the wedge as not ditfst. 


•ntfated en fIgure 3 because it is sm*ll and dees not affect the general 


geologic picture.


Q& DWPOSlT$ 


Tb. are bodi.i that have been mined at Capper Canyon are geld. 


capper or. bethes from th. lower ,nmnb.v 01 the atde formatIon a*d 1esd 


zinc öre boles from the middl, member. Thse ore bodies were locsltsod 


sleeg bedding in crushed nones parallel to faults or at the Atart.ctios.s of 


a,











.	 . 


£er	 ta the Caner Ca*n mt*e. the Cbumi'*$*t* 


*w*aLt. cottcts	 *ppuv te be a iw*,thwldJs .bJ.ctive 


P*QPCU 


The apllcs*t px.p.aed t dsUhIag .paai from th O9 lvsi 5. 


esler* Uie Cbm-qisrtm meesoelts centact 1* the Leetwall sf th* Virgi* 


t.Theh,eslw.r.5.4r1Iids$th.st,ika.ftba*idU.br*. 


Isle to the iIb*t$	 ceatact. ft. c*tact s. he. net beu 


pr.'i.1*.l)' .Il*Ii in the *.vkise beCani. it I, *bsot4I fist fr*m the 


nearest stes. The $0: .i*oe1g 112*ws4 by the sppUcs*t iii st 


thug i the preject seems i*., bet U alternate method t.2 reaching the 


prepesed obS,c tiv. sbld be c.iistd.*d. 


Si	 t. propseed Ob.ctiv. which Will be 


diot*ss4 below nader two pls*a. Pis* I snd P1s*U (fig.. z aM 3): 


Pl*n I is to drill from the Zen*a tannel 'near the p.3M where 


it crosses the Virgin fanit Two bsl.s are sng$estM for the Initial 


•tbg.;.ea.stobodiral4.*E.,4ow*40°eshd*h. 


other is to be directed sheet N,	 Z., dewa' 40 Thee. boles 


*ft1 total about 4!50 .eti pirIstea shad be isa. for an Mditieasi 


$!O foot o drilling to be fanned set to ,*plor. promising nrus sleeg 


the .set • The i tines od the a4ditin**I hells *Id be d.ter 


mined by mntnsl a	 eat betwiee repieseetMivos St be 


of Mines, sad Geological Suriey 


10.
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$lU0. 


1* sd4itia 1400 lost of ati 11*. s*d 1400 test of we*u lini waislA 


have to be pcMs.4 sid afl.d. 


14001ot2.*nch j4psl$O.71	 $I.0Z 
1400 t.t 14*cb $pe S *0. 31	 434: 
L41ber iassUi*t& vai* 


•	 pp.ii*4aysSZ.SO	 ___ 
Tess!	 $Z,*G less ss1va$. 


Pta*fl. 5004e4 
W fl%i	 J	 -	 tj1r	 -. 


The tv*ch, sl* aM wet., ls s*. i**$iiUed s*4 sb. e14 a*M 


4till 5*5*0*1* beI1*e4 to be 1*rje o*i Los the pr.poe.4 4i01 hales. 


LOX c1n*g the fleet vi the SOO4.i1 rttt *stiss&ted 1* 


•	 $100. 4rUll*(cesl4 be .taztel i 	 b	 *ft.* ieckimg v*kt.. e* 


C*? *IWM4 3 c.t.rn. *l.r cs,,....i .stk.tod cost e 


• DylUlig iw.old be	 vs a two $.hear *ft boil. Oily which s'U1 reisIx. 


• two ha1s*I $12. SO pet Oy. The cost of the heists*. will be i*cospOX 


'ato4ltosJ• psf.Mof4$Wo cost 


f of 


•	 ft.S$iZS0*$Z5CO 


lv*I*4i 1004.vel 4,115	 *100 
sir cpressor	 *00 


13.
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S	 . 
b. $0 drilling site excavitiaD to neces**wy 0* the 5OQ4evs 


and air * water lines ate inetaI1M, 


C. The position 01 the C1*2.Cbn contact below the F*rr.n 


T'*n*.1 s uaknesra. Althosh the target area as shewn ca Z*biMt C is 


a sbrtor distance from the Varren Tumel than the SOG4eeI, most of 


the IrUIag w'.ult be zn chert and shale .J the Pumpernickel forsti.a 


wftb MtU. chance of the discovery of tungst bodies La t• Lermation. 


d. DrWing from the 5OO4etel (Plea U) woold have the 


advass that the 4tfl haLes wo4d fellow eslc*rn0*e borafela iChas) 


that have boom p*odiwtivc elsewhere in the mine. 


•	 eca*se ci the uncertainty about the posit1oi cit the (Cb*,) 


snit below the (Cbe) unIt, 1* the Tarroa Tuanel area (ftc. 3)b the initial 


hales from the T*z*an T gnneL Pinn 1) might miss the target area and 


4iønd drill toago weold be lxri4. 


1. In Plan U (N04.veI) the boles wifl be d$Ued al0*g the 


strike ilad *ll therefore be direated tow*r4 the ceatact, 


g. The pr.pee ezplOr$tio* 1* feZ ti**geteIt *M nOt fer Copper. 


1ea4 or sine. 


1% The proposed .x$*rstiau will be on Wssb**$t0* claim, 


Z4ot lto 1843 fpotested).


U'
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TO WINNEMUCCA 


HUMBOLDT CO.	 BATTLE 


COPPER BASIN I 
/


COPPER

CANYON



M I NE


012345 


SCALE OF MILES 


Figure I.- Location maD.
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• UNITED STATES



DEPARTMENT OF THE INTERIOR 
DEFENSE MINERALS EXPLORATION ADMINISTRATION



WASHINGTON 25, D. C.


1012 flood Bldg. 

870 Market Street



San Francisco 2, Calif. 


April 9, l951 
AirMail 


Memorandum 


To:	 0. C. Selfridge, Ohainuan, Operating Committee, 
1*CSA, Washington, fl.. C. 


From:	 Executive Officer, OMA. Field Team, Region III 


Subject: Docket E&(EA-.3191 - Tungsten 
Copper Canyon Mining Company 
Copper Canyon Mine, Lander Caonty, Nevada 


Answering your teletype of April 9, a joint field examine.-.. 
tion in connection with subject application was completed *nd a 
report su1nitted to this office on March 18. However, after the 
report was reviewed by H. C. Miller and Roscoe S. Smith, it was 
found necessary. to return it to the field for several revisions and 
corrections. Up to this writing, the revised report has not been 
returned to this office, but as soon as it is received the required 
number of copies will be mailed to you. 


We might mention that the engineer and geologisi, are in 
agreement that a drilling program is warranted to explore the Cbm-
quartz monzoriite contact in the footwall of the virgin fa1t. 


In this morning's mail we received a letter, dated April 6, 
l9SL, from Hr. Robert H. Raring, of the Copper Canyon Mining Company, 
reanesting that sübjeót exploration application be withdrawn. Two 
copies of Mr. Raring's letter are attached for whatever action you 
may wish to take.	 •


14 


S. Ricker for 
H. C. Miller, F.ecutive Officer 
DHEA F&eid Team, Region III 


Attacheent 


0opy to: IL ?I. Smith, USGS 
A. C. Johnson, Reno
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Copper Canyon Mining 


25 BROAD S1RET 
NW YORK CITY



UWE: EATILE MUN1AtN 1 NEVADA


• 


Company 


Batt1 ountsin Nevada 
April s 19S4 


uti	 Oie 
DMEA FLG1d 
1012 ?lood fl1 
870 Mrkt Stet 
S	 nioo 2 Ca1iftiia


Ri DMEA191 Tun5etn

Cr Canyon Mi 


Där 31H 


iith fren to oitd Dockt omb ioin DMEA assitanoe 
oaintth1gten boUrrenes ti the 


Cbpp 0Ethy0i Aine p1eee b adviedk 


That our Ne tok Ofi'ioe	 r1uctarit to finaito its

of ot Of th prOg?n nd we mut thrafore ask 


that the App1ioib	 ithdthv 


tt ØW	 than 1ik1y that th 4n ii1i bo 
brotiht baok into poduotion vdthin th near futu 	 tt1der 
difThrntopeating ar	 nen1t It .m 4 ht d1op that the

nw p tth± vou1d dGtr. to go ahead with th tungtn 
po 4	 ttnd iii itao}i	 Dc	 ta tThuid ask your 000pration ii 

r±t1n t}i Application 6 


pft••	 for yo kind asitano with ths ApplicaMdn 
&rId with	 unoee that t	 ti1l hopi to j t the holes 
dril1od we


Verr trtil' yous, 


OP1'E	 TYO MINI COPAN? 


by


Ebert 116 Raring 


A C ohnson Chief 
Liiining Din Region III 
U8BM Rano











UNITED STATES

DEPARTMENT OF THE INTERIOR 


1Qrh3	 DEFENSE MINERALS EXPLORATION ADMINISTRATION 


WASHINGTON 25, D.C. 


H C NilLer, Ezecuticr, Ofttc.r 
VKEA 1ie1d reea, Region UI 
102 ioo4 Th434tng 
370 rket street 


F&nctecO 2, Csiyrta
*s Docket )fo t)f*FA3191 (?uist*in) 


copper Caron M4tnft C* 
•	 copper CarrOfl fliz* 


Lezer Count)r, $evsa 
Ir Milier: 


Peference ie i,de to tbe subject docket a* to t 
*0W sent iou of our 1ett.x of N*vbex! 5, 193, to Mr 10 
Nielson, becretsr, Hecoustruetion flnaxK'e Corporation, COfl 
c.rnLrm it *


Th& r.pl to the sbove Lett.er stt. that RPC 'a 
loan to Ord Mercury Mft*, to iditch w zeterred was of * 
dUfez't type tr thet CoporetiGa's loins to copper C*nyib 
mnibt Cex	 Con.*qusntl,	 has. been asked tO advise 


Gf the esti*ated cost of tRw proposed exlOrstt*n, the 
ao,,rnt 'a	 which would be repm'&ble ot of prcduoU4n 
operations, aM the aitiumted tix thet would elapse betO*'* 
such .xploretion could be cplt*d aM determination asda 
as to the *xiateflcO of oz in crci*1 qu*JttXtisl It 
wifl be appreciated, therefore, if ou will send us a brief 


øxy of the resultis, to dat, at iour revie' umde in

acci'4*øe with ar letter to ou of WovemAbQr 5, 1953 Suck 
inforastion is .cesseri in order to x*ctiste t*rther with 


$tncereli yours, 
•	 W RtbiWe4 Wll/54	 •.	 •	 • • • • • • • • 


George C, Selfricfge 


Chairman, Operating Cauadttee 
IIL	 Oee1*nUBM


LL.Hot!1wd LC,Thibin 
3 B. Hedges 


_______	 o 


Number, *zr*su of Mix*







Memorandum 


To:	 RobertW. Geehan, Ferrous Metals and Alloys Branch 


• From:	 Chief, Mining Division,. Region III 


• Subject: DMEA 3191, Copper Canyon 


Reference is made to your memorandum of January 19, 
195k, to Mr. Russell R. Trengove: 


The Bureau diamond drill cores were lamped by both 
Mr. Trengove and by Jacques F. RobertsOn, geologist of the 
U. S. Geological Survey. No scheelite was found in the 
cores. The àores are filed in the U. S. Burea.0 of Mines 
core library at Reno, Nevada. 


Diamond drill hole No. 9 was drilled by the Inter-' 
national Smelting and Refining Co. The 100-foot intercept 


• of scheelite, assaying 0.56% W0, was lamped by Roscoe M. 
Smith, geologist of the U. S. Go1ogical Survey. •The core 
Is' filed at the Copper Canyon mine. 


The report 'on the Copper Canyon DMEA application 
byMr. Trengove is complete except for some expected informa-


• tion from Mr. Robert Raring, general manager, C)fl a revised 
application which will eliminate some of the proposed charges. 
There is also some question, according to Mr. Raring, whether 


• ôr'not the Copper Canyon Mining Co. are in a position to 
assume 25 percent of the cost of the proposed exploration. 


A. C. Johnson







CO	 1	 1	 DIVEA 3191 - Tungsten 
Y	 RECONSTRUCTION FINANCE CORPtATION 


wAS}n:NGT0N 2, D. C. 


November 2I,, l93 


_2 


Mr. C, 0. Nittendorf, Administrator 
United States Department of the Interior 
Defense tLrierals Exploration Administration 
Washington 2S, D, C.


Re: Copper Canyon Mining Co. 
Battlemountain, Nevada 


Dear Mr. 1&i.ttendorf: 


Your letter of November , 19S3, addressed to Nr Leo 
Nielson, with reference to the captioned loan, has been referred 
to this Division for reply. 


We regret that we are not, at this time, in a position 
to advise you with respect to the proposal outlined therein. Our 
Los Angeles Loan Agency has been requested to furnish us a report 
on the current status of the loan and immediately upon receipt of 
the requested information e shall advise you further, 


Yours very truly, 


/s/ H, R. Rutland 


H. R. RUTLAND, Chief 
Liquidation Division 
Office of Ians
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0	 1	 • 
UNITED STATES



DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY 


WASH INGTON 25, D. C., 


OtObr 26, 1953 


. 


. £. 


3ub4 t: 3191 n&toi 
tj,rou inig Carr 


&'ttt1E :OU!1tO1fl, cva 


T! Zp1icit	 bct O) ftot ofT i&©d riULg 
from a peint oi the )0.$oot 1evc t opIore iceui	 tio of tuzsten

ore .in the 41e retbr oJ tie att1 fr iton ner t corLtict itb 
rononite pox yry. ¶he prox al has been dizcuesecl t1th r. . J. 
obort3 of tho (o1o1ca1 u'vo,, ho is tii1iar iith the 


Althuh the basic	 the prooa1 soais	 loic. ly scund

that there is tutn zincralition i the izile nebor o1 the 
a t10 foatio, the 1ec. tiot of the oi oration tart oz c oc to 


di	 ion. The section, threuh ths Farrm tunnel shs the nite

poryy cobtct, at a point parnt.Ly only 200 feet avc I ho to 
of the nic3.fle rteiiiber thcprescd tungsten horion. If the c3ituation 
is as aho 2003 feet of driUing froi'i the erie o th Farren tunnel in 
the Ioetwafl of the Virg.n fault vould ve a great ea1 r ore £ootae m 
the proising zone near the io.nonite phyry. This area i not much 
farther froizi the prescit orkings than the tarCet proposed by the 
applLeant.


The answer to the cuestion involves three factors: (1) How 
well is the position oI the buCbr contact knon below the end of the 
Farrea Twmel? (2) 	 U is the poaition of the porphyry contact

knon in the propod trot area, (3.) flow auch of the proposed ex 
loration is for acta1s other than tungsten? 


ueotion 1. How closely can the position of the Cbi-(%r 
contact be deterrined? If ayc'here nearly correctly shotn., the. 
6istance to favorable tunistcn around is much shorter than in th area 
proxsèd. 


0







. 


)._	 S 


-tst ton	 rjC ap and sectionc show vra17 'our point n that

onzcntte pOr*I7?7 oontacts, t an the eiirrtee xt two in the arzwt 
we1 o opposite sides o the Virgin fault. 'est*ab3, the contacts 


oa the p2an are pz'ojec'ted 'a$niy ro the surface, but this s not in 
dicaL. It eees rather biportsnt ir -rospecting tr tungsten to under. 


• .star4 the relations of the paph7ry nasses in the s'ea i ' ?50 to 11250 N 


	


•	 and 9750 to 10250 . The indicated trends of th contacts . *nggeet to 
bodies' or-. a narrow raertruit to the, north.. 	 ichever. is the ase, would 
not this area be the oet provtsing place to be) for twigster? 


If the contact swings as postulated, how mh long'r i,tt 
the ropoaud drill holes hav* t' b to reich it? That prjiyrr is atho'wn 
as cut. .bi the Virgin fault, $Q:te position of the àorttact en the st*r 


cannot be p'ojected below the fault, ih.re that propoaea'target 
area tss.


3 The proposed drill holes Us withtn the pro.. 
dctiir, 1sa4. zjnc boib,on, and prsbly it i hoped se ore idli	 •

be found, aIthauh Mr1euz of Mines drill hole 13$ es rssentiaiI 


S ban $14,. not the:	 portloipation .bat a that. bsi:Ls of •

portly for ad-ii* end *rt1 for tmgstatn? 


If nore inror1stiMn is available on the por**yr7 atotacts in 


	


•	 • . the arae desorthed shove, the Field Temn should jeatent it. Xi not, I 
S 


•• S be1im nore reasons eheald be given, as to wh driiling should not be 
• Ione £ron that. Farran TuteL fidel fannd' trat the t*n.1 north at the



Virgin .Nult *14.cuick1 atstabliih the position of the top of the 
• • • Cb and the . porphjry, and wuuld be direoted to explrl the thickness	 S S 


• . • of the Cbi *Ost ad	 agsoua3y. 4n ore found in this area eou14 be •	 •

developed free the 500 level. 


RecatseiM*atjo1u 


The <bekets showict be ref.rratd to thi Pield ea foianswers 
to the rusettons above, and setting up of eo*t figu'es. 


If copies or the letter tranaiititting thc dosket to the ?1e4 
and this aeorandurn arat sent to 14'. t. .J.. Lobe'ts, Roes 20, 


22 . S/eat Tesplat treet, 3si3.t Lekat itj, Uts, he will forward a 
geelogic rport to	 , savin sese tiie in processing. 


. mayer











MF-103 
(Revised April 1952)	 UNITI	 TATES DEPARTMENT OF THE IRIOR 	 Form Approved. 


Budget Bureau No. 42—R1035.2. 
DEFE E MINERALS EXPLORATION ADMINISTRATION 


APPLICATION FOR AID IN Afr" 
EXPLORATION PROJECT, PURSUANT)91 
DMEA ORDER 1, UNDER THE DEFENE



PRODUCTION ACT OF 1950, AS AMENDED


Not to be filled in by applicant 


Docket o.	 I 
Metal orMineral 
Date Received	 LqL5j________ 
Estimated Cost-------------------------------------------
Participation (Government %) 


INSTRUCTIONS 
1. Name of applicant.—(a) State here your full legal name, in the form in which you will wish to contract, and your 


mailingaddress-------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------- am----Nevada 


A Delaware corporation 


(b) If other than an individual, add to your name above whether a corporation, partnership, etc., and the name of the State 
in which incorporated or otherwise organized. 


(c) If a corporation, add to above statement, titles, names and addresses of officers. 
(d) If a partnership, add to the above statement the names and addresses of all partners. 


2. General.—Read DMEA Order 1,. "Government Aid in Defense Exploration Projects," before completing this application. 
Submit this application and all accompanying papers in quadruplicate (four copies), with your name and address on each 
sheet of the application and on all accompanying papers. Where sufficient space is not provided on the form for all required 
information, state it on an accompanying paper, with a reference in each case to the instruction to which it refers by number. 
Comply with all applicable instructions; or, if not applicable, so state. File the application with Defense Minerals Exploration 
Administration, Department of the Interior, Washington 25, D. C., or with the nearest field executive officer thereof. 


3. Applicant's property rights.—(a) State the legal description of the land upon which you wish to explore, including all 
land which you possess or control that may be benefited by the exploration, and excluding any land or interest in land which is 
not to be included in the exploration project contract 


Qhd---------------------------------------------------------------------------------------


(b) State any mine name by which. the property is known. Copper Canyon Mine 
(c) State your interest in the land, whether owner, lessee, purchaser under contract, or otherwise 


Owner 


(d) If you are not the owner, submit with this application a copy of the lease, contract, or other document under which 
you control the property. 


(e) If you own the land, describe any liens or encumbrances on it 
See attached sheets 


(f) If the land consists of unpatented claims, add to the description above, the book and page numbers for each recorded 
location notice.	 ee attached sheets 


4. Physical description.—(a) Describe in detail any mining or exploration operations which have been or now are being 
conducted upon the land, including existing mine .workings and production facilities. State your interest, if any, in such 
operations. Also describe accessibility of mine workings for examination purposes. 


(b) State past and current production, and ore reserves, if any, giving quantities and grades. 
(c) Describe the geologic features of the property, including mineralization, type of deposit (vein, bedded, etc.), and your 


reasons for wishing to explQre. Illustrate with maps or sketches. Send with your application (but not necessarily as a part 
of it) any geologic or engineering report, assay maps, or other technologic information you may have, indicating on each 
whether you require its return to you. 


(d) State the facts with respect to the accessibility of the project: Access roads, distances to shipping, supply and residence 
points.


(e) State the availability of manpower, materials, supplies, equipment, water, and power.







5. The exploration project.—(a)	 the mineral or minerals for which you wi	 explore 


(b) Describe fully the proposed work, including a map or sketch of the property showing a plan (and cross sections if needed) 
of any present mine workings, and the location of the proposed exploration work as related to such features as contacts, 
veins, ore-bearing beds etc. 


(c) The work will start within ----------days and be completed within --------rqeMhs from the date of an exploration 
project contract. 


(d) State the operating experience and background of the applicant with relation to the ability to carry, out such explo-
ration project, and also that of the person or persons who will supervise the operations. 


6. Estimate of costs.—Furnish a detailed estimate of the costs of the proposed work (you will have to use a separate sheet), 
under the following headings. Add the totals under all headings to give the estimated total cost of the project: 


(a) Independent contracts.—(Note.—If the applicant does not intend to let any of the work to contractors, write "none" 
after this item. To the extent that the work is to be contracted, do not repeat the cost of the contract-work in subsequent 
items.) State the cost of any proposed independent contracts for the performance of all or any part of the work, expressed in 
terms of units of work (such as per foot of drilling, per foot of drifting, per hour of bulldozer operations, per cubic yard 
of material moved, etc.). 


(b) Labor, supervision, consultants.—Include an itemized schedule of numbers, classes and rates of wages, salaries or fees 
for necessary labor, supervision and engineering and geological consultants. 	 - 


(c) Operating materials and aupplies.—Furnish an itemized list, including items of equipment costing less than $50 each, 
and power, water and fuel. 


(d) Operating equipment.—Furnish an itemized list of any Operating equipment to be rented, purchased, or which is owned 
and will be furnished by the Operator, with the estimated rental, purchase price, or suggested use-allowance based on present 
value, as the case may be. 


(e) Rehabilitation and repairs.—Furnish a detailed list showing the cost of any necessary initial rehabilitation or repairs 
of existing buildings, installations, fixtures, and movable operating equipment, now owned by the Operator and which will be 
devoted to the exploration project. 


(f) New buildings, improvements, in.stallation.s.—Furnish a detailed list showing the cost of any necessary buildings, fixed 
improvements, or installations to be purchased, installed or constructed for the benefit of the exploration project. 


(g) Miscellaneous.—Furnish a detailed list showing the cost of repairs to and maintenance of operating equipment (not 
including initial rehabilitation or repairs of the Operator's equipment), analytical work, accounting, workmen's compensation 
and employers' liability insurance, and payroll taxes. 


(h) Contingencies.—Give an estimate of any necessary allowances for contingencies not included in the costs stated above. 
N0TE.—No items of general overhead, corporate management, interest, taxes (other than payroll and sales taxes), or any 


other indirect costs, or work performed or costs incurred before the date of the contract, should be included in the 
estimate of costs. 


7. (a) Are you prepared to furnish your share of the cost of the proposed project in accordance with the regulations on 
Government participation (Sec. 7, DMEA No. 1)?	 - 


(b) How do you propose tc furnish your share of the costs? 


Money	 Use of equipment owned by yOu 	 Other 


Explain in detail on acompanying paper.


CERTIFICATION 
The undersigned, whether as an individual, corporate officer, partner, or otherwise, both in his own behalf and acting for 


the applicait, certifies that the information set forth in this form and accompanying papers is correct and complete, to the best 
of his knowledge and belief. 


Dated-----------------------------------------------------, 195.


C PER CANYON MINING OMPANY 


Title 18, U. S. Code (Crimes), Section 1001, makes it a criminal offense to make a wfully false statement or representation to any depart-
ment or agency of the United States as to any matter within its jurisdiction. 	 - 


U. S. GOVERNMENT PRINTING OFFICE	 i6-66551-i







.	 S 
QOR CANYQ1	 UNING COPIANI 


)ette	 OUfltti*b N& 


Corttithtion 3hetis to acoO*panr DM$ 	 Iors I&F403 


ap(e) Naie	 aria aadrue	 of ottc,er	 of th	 Goniany ars* 


Cha1r	 o	 the Board* Mr. L,	 . Whiohar, Ro	 1U, 25 Brc&d 
8treet,	 ew Y*rk 4 N. 


Pridont	 Jack	 1or, address	 a.s abo're 


Tics	 retentj L. Robert H. taring, Btt10 Uountain, Nevada 


8eeretftryi kr	 Ih4ney L. tTherman, Room 136, 2$ l3road Street, NT 4 	 Y 


&pp1i&at's ho1cbns are	 x the vieinit;y	 t Btt1	 Mowtn, L&nder 
Cowity	 Nv&4e and are	 G1red in red on ia	 eubmite4 aø exhibit to 
thiz &pp1i&tiort. 


p.oifioaUy, the Appliiant he, 	 two mining propervbieaa 


a,	 Copper . aeiroporty ieated 5ix mUee eothwet of Battle 
and o*ptiaing 2	 pa't.uted lode mining clatms, 28 


Ix4e l.00ations,. 3	 .plsce' loo&tiaup, ad .2$0 a*re 	 of 
patentee ag toultural 1az4	 totaltg approUately 1200 aees. 
Thte piopert- has	 eve1opeI ooper	 r•bedie but ta not 
wuipped fOr epø*tion. 


b.	 Copper Oayoii	 ropert	 boated 18 miles	 otthweat of Batt1 
Mouitta.tn £u1ly equipped with a50 ton flotation mill, power 
plau.t	 shops, otfieoe 1 hoaein, et	 and oonipria.izt 	 19 patented 
lode m1ni	 ol&L*a, 17 lode looatios., 3 placer Iooations and 
120. ares of patented agricultural. iand, totaling approximately 
400 auee. 


Appitoation for the DUA projeot as will be denorthed herein relates 
to work at the Cpper*nyan Property, located in Sections 21, 2, 
2?, and 28 of T 81	 ,. R 4	 , Mount Diabl	 8*ee & Meridian, Lander 
Cormty, NeLe. 


3	 b ee Form 
o e. Porm 


Not pertinert	 Ipp1ioant Owns the Property......... 
e Currently a suit ha been. entered by the Dtstiot Attorney of Lander 


County for c]leotiou of delinquent prepeby tas but eettlemeut Of 
same can be expected within near future. 


The 'roperty is enoumbez'ed by an RFC Exploration Loan 	 ranted in 
1)eosaiber 194? in prinoipal eneunt of *130,OQO for purpose of 
deepenim	 the thr.ø	 Qparexit vert.cal Julie Shs.tt so as to 
pezit mining of ietd*zine orebodies that had been	 revously 
dieaond drilled.	 sum Of	 16,00O has, been	 on principal of 
this loai.t bt the balanae, with acrned interest, apprximttea







. 
Copper' Canyon. Mi$n	 *iapny att1e Mwta1ri, Neu4a 


s.(t	 Listing of Patentet Lodo Enrg Claims in (opper Canyon Group* 


C1a3m --- Sur. Ns. 


Vtr	 Lo4e Lot Nq . 3? 
Maz7 euive Li$e Lot No	 38 


untairi	 ok Lode Lot &o	 39 
the1 Q Lot Not. 142 


Lot Nø • 184 
Eaat-'Laka 8uprior .	 Lot 2ft. 1844 
Ooppr quoei 41fl 
a1e 41T5•. . 


•	 . ..•	
Yeilaw Jaok	 . .	 . ••	 41F6 .. . . 
Reowi


. 
415	 . 


Salt Lake	 . :.	 :	 . 411V5	 . 
Bait Lake No.	 •	 .: 4t5 


. . .	 Salt Lake Iø •;	 415	 •. . 
Salt Lake !w .4 4176 . 


•	 ..:	 Sa1tLakeNo, 5 4175 . 
•	 .	 Jobi JOb 4115 .	 .'	 S 


1ue Jüke 4175	 . 
Comet .	 ..	 . ,. .	 .	 4)75	 ....... 
Lucy 4175 


Liattn	 of Unpetentod cla1n.s, lode and placer, with reeordirii, data; 


•	 .	 .	 .	 .	 .	 .	 .	 .	 .	 ...........••	 . .. .	 .	 Recording 
C1 ___ ___ 


Southern Belle 14 150 
S., . .	 •.	 14	 .' 150 


.5	 .	 :'	 . ,. 3	 . 343 
•	 .	 Zeymtoiie	 .	 .	 .. .	 .	 1$	 .	 ••.	 • 343 


•	 ¶eoumeah	 ., 13	 ..	 . 
.13 , 344 


Inpiration	 .	 .	 .	 . .	 .	 13 344.	 . 
5 ,	 .	 . 15	 .. •	 .	 .	


Last Ohanee.	 .	 '	 . .	 .	 is	 ....... .	 45 .	 .. 
?olar	 . .	 .	 .


.
.	 13 .	 . . 


•	 .	 Uappy Thøught	 '.	 .	 •,.
,.	 . 


.	 ...	 14	 ...'	 . 95 
•	 .	 Eap' Thoit	 .	 .	 .	 . .	 .	 14	 •	 ,	 . 


(ids	 .	 .	 .	 '.	 . .	 13	 . 203 
ining	 tar.	 ..	 .	 ... S. 3$	 S...., i.02 


...	 ,.	 .	 salt	 Lake	 10. ,	 ..	 '.	 . .	 S.	 '. 103 • 
•	 .	 .'	 .	


:	 Washington Pration	 .	
S. .	


• 443	 . 
Salt Lake 'ration 13 47 
floetake Piaoer.	 •:	 • .	 .	 .	 .8	 •	 .• 5 4Q	 •	 .	 •. 
Gur Dav&s P1ser 8 40 


1y ractio fla3*r U) 43$ 


4bove ltin	 of fihmn.s on unpatented minin	 claims relate' to off ie of 
the County	 corer at th	 Courthouse ut Austin, Lander Oounty	 Nevada 


4.(a) Curready miinin	 operations are 8uspended at the Copper Canyon. kine. 
• .. .	 •hutown was niade October 15, 1952 as a result of declines in prices of lad 


and	 zinca	 •	 •	 '	 S S	 •


•	 .•... ...







.


.	 -3m.	 o 


Ooppe1 Canyon	 1nii	 Oompexiy	 cp1e'nbor 30, 193 
Batt1e Ii.ountain, 1ieada 


4.(a) Contd	 The Copper Canyon pine Is an old mine, havin, been diaoovsred 
abOut 14.	 ar1y prOution of hi,h grade copper O'e waa shipped 
orUcie :Lo	 warisea	 1es. In 1Y16	 reant owxier	 aoitred property .	 .	 .,	 .	 .	 . . andorked	 t. itesive1y duri	 !ôrld	 I	 A 1on	 st: down period. 


.,...	 .	 .	 .	 .	 i	 .	 .	 .	 ,	 . rosu1d	 1930-36.when th	 1jne was inactive except for sin11 .oa1e 
1esse work. 


In 1935 the present CQiupany rtoo1ed and uridertook 	 development program 
thet	 z1rninat6d iii. 1eas	 ben	 taken by the Intsrnatioua1 Sme1tin 	 and .	 ..	 .	 ,.	 .	 .	 .	 . 	 .	 V. ' 	 Refn.ng Company in Spring Qf 1941.	 Internation.1 (AnAonda subsidiary) 


:.	 .	 .	 '. : . thereupon buIlt a ne* end znodérn camp, sunk a new three oompartent ehaft 
..	 .	 :	 . (Ju1i	 sh*ft), built a miii *nd&11 relats4 faoilltjes. The Mill began 


.	 .	 ? operatin in Feby 1$2 .•-	 iortiy sfter	 ear1 liarbor.	 .	 . 


The ILino was intona1ire1y worked during ¶orld War U by Internatiora1 
.	 .	 0 	


: 	 ., 	 , 	 •. 	 • but	 upon oirtion at te lease, the propertywith 	 provements . .	 .	 .	 .. 	 .	 .	 .	 . r8r$. b&ok tO . OWfle$	 1e Ooer Canyon Mining .	 on Deøeer 1, -
•	 .	 . 194 • Coppe	 Canyon contInued the	 oldóopper work until July 1947 


when, because of inflationary eon1itions and terminatioi of the Pemium 
Price Plan on copper, deoision was made to sink the Julie Shaft to 
the pIouely dieond-drtl1ed l.eadzInc oróbod. This Involved 218 feet 
of sinking with several thousand feet of lateral work. 
Leaditc milling began inOctobr 1948 andcontlnued -, except for 
a. suspension for repair of tire damage in summer of 15O	 up i.ultil 
October 195!. Lead-zuic ores are far from bern €xhausted but present 
day eost-price re1ationshin 	 makes torkin	 them unattractive. 


No exact fi	 es can be given on value of total productIon of the •	 .	 0 Cbper Canyon l4ine hut it 4ou'btless ts in..order •of 	 15,000,O00. 
Accurate records have been kept since 1955 and the period therefrom 
breaká down into three periods: 


Pri	 frog 1936 thru 194.1	 shiets of crude ore (no mill) 
totaled 23,099 dry ton, oontaiuiu, 6,636.1 os/Au, 
46,1$9 oi/A	 and 2,21,77 lbs Cu. 


b.	 Period from Pebruary 28, 1942 thru 1947 (milling gold-•	 .•	 • .	 •	 •	 • copper ores) 'rotal 422,179 dry tone milled recovering 
30,937.8 Oz/&u, 363,813 os/Ag and 6,233,885 lbs Cu. 


•	 '0 c.	 Period from October 1948 thru to 0ctobor 15, 1952 (milling .• 
•	 ., •	 :.	 . lead-zinc ores) Tota1j196,286 . dry tons milled recovering 


•	 . •	 3,873.4 os/Au, 482,921 	 z/Ag, 38817 lbs Cu, 
8,613,595 lbs Pb, and 3,124,5t& lbs Zn. 


The iime i	 pixcIpally developed by tile 1uUe three compartment vertical 
shaft, 728 feet deeps from which production levels have been cut at 


• ..	 200, 300, 500 •and700 Interval..Leac1zino. work Isoonfined to bottom •	 •	 • or 700 foot Level; upper leve1aprôduced gold-dopper ores. 
•	 •	 • 14ne plan	 côiststs of diesel power plant with three (3) Busob-Snixer •	 • .	 .00 hdicse1 engines Installed, a complete and modern 350 ton per 	 ay 


difterental Clotation mill, assay office, shops, offices, bunk and 
boarding hou'3e facUfties for 5 	 single men and 27 modern family 
dwellings. staer supply is from wells and surfo 	 flow of IYillow Creek
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Copper Ctrtyon i1nin Company 
Battle ounta1n, eadt	 september 30, 1963 


In adjOixin oany)n. Mter cupply is aoundant t 200 pm. 


.. .	 . . .. App1icantowflt d&sr±bed property except ior euibrances noted in 
3(e) 


.	 . ,. .	 :	 • • 
• ir1E• L ornp1etei	 .ccesjble for ex&'i1nAtion äown tóandinø1iding 
the 500 Level, The bottom or 700 Level 1.s now wider wøter, mine 


•	 pumpin hain been suspended when the Mine was shut down October 15, 1952, 


4.(b) For min product ion, please note proceeding aragrapli 


On present Iead-zt,ic prices, ore reser'ves are very Uri'.te4. Development 
8 baokwar	 that . pro-crediead . zind re86rYos are on order of 	 • 


•	 • • .50,000 tons that will average' 	 •	 •	 •	 • 


•	
•. : •	 ••	 •	 •	 0.02 oz/Au per ton	 .,	 • 


250	 • 
O.20 Cu 


• 	 S 	 • 	 . . . 	 • 	


•. 2.00% Pb	 •	 ••	 • • • 
1.00 i' Lu 


Probable and posible reserves of tbi type a! ld ,rede of ore re 
•	 • • • • considered reatd Formal development, however, lags beçause marketa 


• •	 •	 have been (since . karoh 1949) so watody that fornu1at.n' and executing 
• • •	 ,• •;	 • Ions range deve1opents programs have been .'u1àd out,• 


•	 •	 •	
This applicatiari do not bear on le d'-zic exploration; it is ttungsten 
pro jet as will be explained later. 


• •	 4.(o) Copper Caryon mineralization isre1ated.: to a .kesozoio porphyry (looally •	 •	 • . called. the' U John John. porphyry that Ii ei jut. north of the Mine. 
Thts roà intruded uppr Pa1eoàic sedts. (Pennsy1iniam d. 


• • . S. • 
Mississippian) resulting in. ontaot metarphism, replacement and 


• •	 filling..	 • '	 ' 0 	 , • •	 • 	 • 	 • 


Linin to date has been confine- to brecciated fault ono 'whore the 
• • •	 •	 •	 • •. oeinentin ,c1lorite of the breocia has been replaced by pyrits-chalcopyrite 


•	 .	 ,• (as . ioaee witho1doopper ore) or by ale. and sphalerite (as is 
• 	 S S	 • ' • •


	 oas e ri th the lead zinc' ores0 Lithe l.oy exercised dominant control 
• ••	 in determining typo of minera1iation. In the silioeoua facies, th. 


pyriteoha1oopyrite mineralization is: found whreas the ja1ena-spb.alerite 
metalllse.tion follows the limey members, s could be expected. 


Th brecca zones ere formed in "trOuh t1 s formed by ntersection of 
a northwest strUcin easterly d.ppin# fiure eysteia wLth bed strike • • • :	 .	 northward: on a Bteep westerly dir. These trough-like zones can become • 


• .. 5 .. .	 • wide,. in one instance. running up to 200.feet in,width. ertica1::rauge 
of 100 feet or so i not unuaua1 


Mineralized bed is called tue Battle Formation tiat avrses about • • . •• S • •	 800 feet thick. The basal member .i 	 siliceous oon1omerate of.about	 • 5 •	 200 Thet in thickness. I. it is found'.the o1&copperirineralization.. 
S •	 5	 The middle member, about 0 feet 	 is an altered dolomtic ,. S 


• S	 • S	 .	 ' limestone or hornfeis and i, it occurs the lead-zinc meralization. 	 S 
The upper 200 feet of the Battle Formation is a rather even texttu'd
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OoppE Carilofl lJ12 ln .:, Corapair 
B.ttle ount*un, Nevada	 opteiiber $0, 1953 


&1 jartito that has not been hi,::hly produotuvc hOri4Qn4 


l'i pper 1cire1, secondary copper metallizatlon waft notable ad 
was responsible for disoovsry- of the dne and its early speotaoulaz' .	 .	 ..	 .	 , :	
produotlQn. •Zuoh	 oudary copper ores	 .re now 1are1y exhau8ted, 
howve r 


Fr	 comp1&;e ,eoIoo desoription of the }4iu, referice i	 maae 
to	 eo1o,ie quadrag1e inøp series of th	 U	 eo1o1ca1	 uxvey, 


o1oy Of t'i	 Antler Peak Quath'a"i1e, 4eTada" by R. J. Roberts 
(1951). 


The txi21	 ha	 a2L8o besn described in U S bureau of	 ines Inforrration 
Thru1ar No. 7()43	 3t tilli&iii 0. Vanderburg (1959) arid a 1ead-1no 
dr111.n	 'proPain therein derbed by U S Btreau of Iines Report of 
Inetiget1on Nö. 4774 "Itivetagat1oxi of Copper Canyort Lead-Zlno 
L)eposit, Lander Oourity, Nevada's b	 Russell EL Trenve (1951). 
J'b2s 1attr	 ives a nuch more up	 o-dae picture	 OF the property 
a;d. :nstaliation	 ha	 the Vadeiug circular which is now somhat 
out Of date.	 . 


Tcro 1	 sbnittad herewith i plan and 	 on0 itudina1 prints ooverin 
pposed drii1in	 for tunsten Oii ñuoh dlsou?siorl will follow later 
Thrr li' no	 ted to return these printe 


4.d) the Copper Canoa	 no lies 18 xuJes southwest of Battle 1ountain 
by road, 14* miles	 f whih.rë black-topped, all *oathar macadam. 
The final 3	 ni1os is by grauelec county road in ,00d condition. 


Battle	 ountain i	 the shippitig nad mail point. It les astride 
both the &outhèrñ Pacific and Weste±'n Pacific. railroads and is on 
U S Hiçhway 40, 312 miles	 st of Salt Lake City, Utah and 225 miles 
east of Renø,	 ievada. 


IVeather conditions are good,	 1imate i	 semi-arid	 and winter enowfalls 
rarely impcd	 year- round work • C*llr of the Julie 3haft i 	 at en 
elevation of	 3712 feet above eea level. •. 


As noted previousiy	 the Mine ba•acoomodations for 55 sln ., 1e men 
•	 and 27 tamilie. additional residence facilities edst at Battle 


Mountain and, in previous operation,. omo:personnel (;Ounuted between 
town and the Line as the drive re.uires but 30 minutes time. The Mine 


• camp is served by	 school bu	 end . children and takex, to Battle Mountain 
fo' school sessions. 


4.(e) 4LAriOWO	 as needed fox this project is eve ilable locally, the Line 
is fully equipped end no additional equipzaent would be needed. nater 
and power feiliti	 are installed and much more than 3.deluate for 
reiuirernents of this program.
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Copper Car,ci k!in:111	 Conpaay	 Bt1€ Lourtein, Nevada 


o () TunL) sten (sohec1it)0 


(b) time when the Interrxtiona1	 me1ting and IefinSn 	 Company had :	 ,.	 :	 '	 • :	 t)	 Copper Canyon	 ne qtder lease,	 me attention 'va	 given to 
.	 .	 .	 :. iarlpirk;	 Or sOh4e11te In diond drill 	 ore, of hcle3 that pore 


thi11e	 in exr)1Orat1or of	 oper-go1d or 1ad-z1no oreboclies. 
..	 :	 • •	 Notb1	 tun.st'si èotent	 covered	 n soe holasdrilled through


' .. .	 ,. .	 .. , :	 . tho	 (horni'es) member of the B&t1e Foriation even though .	 .	
:	 : •	 the ho1es'er	 ioco r& or	 o from the contact Of hojn.Dils wth the .	 .	 .	 .	 .	 . , xonzon1te..	 .	 .	 .	 .	 .	 .	 . ,,	 . 


,	
:	 : Asay	 on intereept	 of. 'two Of .the ho1ø, by Union	 scay ofiee of 


S 	 3a1t Lake City,	 av.the.Th1ièw	 resuitat	 ,	 .	
:	 • 


!9JLe_t	 Iuterce	 Assay 


9	 f5'T12	 . 671.	 0.66% 1O3 
4	 2O.	 ø	 36,6	 0.43% 


S	 •	 •
Seveji sapIe	 of wa$te dump . ateriü from th	 Mne Aae an average 


• c	 O.36	 3•and lamp surveys, of the leirel revealed:widosread 
eit	 m1-1 lization, locally in co xacrøial oonentratons. 


The ri3ll at that lim	 (l42) ws busy treating ooiper arid th	 the 
ahove tnte	 reult	 were filed away isbein 	 rnat 4 ers of aeademio 
interet	 Later, when thoJulie Shaft had been sunkarid the new 700 •	 : Level out, •theop	 foreintercept of DD	 9, as reor . ed above, 
w	 t1]1 82 feet vertically below the 700 Level and t i tus would be 


i]e for mj 1n r	 the Shaft were deeporec1 and a new and 
•lwrll cut, Obiouly.a thne-conatin	 and costly operation.. 


• n view of the widspread tstn showins in the Line, It 	 eets 
the	 'horntels7 dgb1e to explore	 midde	 member o	 the Battle •	 •• Poiination (colored green 4u	 conpariy1n	 xraps)	 iere it cones in' 


• contact wIth the Quartt Mnzónite Porph;;ry (Mp	 colored red or maps). •	 • •	
The legloal plao to. ,tet thiE contact Is north of the 500 Level • • • working, vertically betweei the 500 and 700 foot Levels for discoveries 


• tade in this sector vu1d th	 be ø.00eaible b	 compartiely short 
•	 •	 •	 .	 •	 • •	 dries frog existing' fsoes. 	 '	 •	 •	 •	 • 


The point aiht be brought up hejre. that the 	 arrn Tthnel offers 
•	 • logical point ofattack. Objection on this score is that the greater 


• art of the Tarren Tunnel (all of it iñhainwall Pt the VIriu 'ault) •	 •	 •	 •	 ,, •	 18 in the upper plate of'tIe, GólcoMa Overthruet (fRherts' diecu8sion 
•	 •	 •	 ', in text of	 ntler peak Quadrangle Map) and' thus stay' in the overthrust •	 • Pwnperniokcl 1oraation, a *eter eOipoed' of cherty 1bed 	 and quartsite, 


not especially favorable host m'ocks for 	 oheelite Qourrencea •	 w'ther •	 •	 ••	 '	 • ' • ore, dring the 'arren	 nel ahea, in fotwal1 of 'the Virgin, offers •	 •,	 • no guarantee that it would intercept the oontact of the two critleal •	 • •	 iaemb era, the hornfels and rnonzoite porphyry. Tool in	 up for suøh a •	 •	 • •'	 project would'be more expensive than dri1l'in 	 trom more convenient. 
•	 •	 • points end' the results less certain. •	 •	 • 


It is 'proposed to drill three exploratory diamond drill holes into 
•	 '	 ' • "target	 .rea	 cross-hatohd in black ink of the thr	 section maps 


8ubnitted herrIt.h, marked	 xh'ibits 'Bt1 ,	 ax	 "D. It is ant±cipated 
•	 •	 •	 • that the contact will be •reach-e 	 about 700 feet northward of face 


of 523 Drift (coors 10,4?7N, 1O,l95'Lon 500 Level). 'the firt hole 
huld be drilled on line N 	 ø W at xiiiziu g 1? degrees. It should be







ps
.	 .	 .	 dv7..	 •	 .	 ,	 .	 . 
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Copp6r CaAyQ:n E!nixi	 Cornpry	 Battle Mounta..n	 Nd'rada 


t,rrniiated tipon reaQh).x1	 the ooutaot. It promiin	 show1ns are 
eno'witered, thirn aditiona	 ho1e	 kiou1d be planned after oonu1tation 
with	 S	 OIoci.1 bur7ey quad	 ursau	 f &tne	 r'epieaentativea. 


rie proeot, t	 out1tue	 hcrein	 embrae8 three (3)	 xp1oatory 
diamond drIU 1o1e	 of	 bout 700 feet eoh fr a total of 2100 teet 
of 


5.(o) Se ?or 


5(d) App1icit (Copper Canyor Mining Company) ha	 controlled and interraittently 
•	 opeted	 he Copper Oanyon1ine	 ce 1916. Dutig that tine, petal 


production has; apro	 .d $lO000,O00 of which 620,000 dry tous hare 
been oon<entre±ed 


The vroik wouja be under supervisioti of Applio&nt' 	 eners1 Maiaer, •	
}ir. Robert L. R.arin.	 Rarir	 ha	 been associte	 with AppUoant 


nco 1936 cDcopt for period l94l-4	 when he	 erved with the Air 
Force. liii ie a	 raduat& minui; eniueer, Fo1dings L	 3. snd L 
de.ree	 from Leh1i University	 nd a la.S, (net) degree	 roii School 
of Mineth	 Uni'ersity	 ile has preiou81y been associated 
'rth rainin	 operations in British Columbia, Canada3 and in 1cuador, 
bouth 4meri. 


6.(a) None. 


6..(b) Labor,	 Estted d1ly labor cost of ...,	 .	 •.. this progran is.as . fol1. rs (or	 'eight hour. shift daily except 'Sunday): 


StiLate4 Daily 


Driller 
1elpe	 •	 •.•	 '	 •	 15.00	 •	 .' 


•	 •• .	 ,;	 Hoistanoompressmañ	 :	 •	 Th.00"	 • 
' 0ar.-rotabout	 •.	 • 12.50'.	 ; •	 •	 :	 Supervision	 '	 .	 .	 ;.	 •	 •,	 20.00.	 .	 . 


Thbal	 67.0 


On a-verae d&ily	 otae of 30 feet (based on past dri11in), this 
b .eak	 do' to a	 ot	 f.	 2.92 per' foot. 	 .:. .	 • 


Of above personel., hóistman. coxqresorzaau would run the hoist, 
•	 ••	 •	 . providing aess to	 OO Leve1, , ..tart up and *a1oh olpreaor,' and 


attend to ohariii; th• elecørio sap lamps. 


Caer-'roustabout would *rlm errands	 for the drill crew, facilitating 
their work by seng necessary supp1ie 	 are always o	 hand, etc etc. 


Siperiar would attend to 000rdinatin	 the effort, core and sludge 
h&dliZI, office work, etc. 


6 to) Oporatin	 nater&a1s an	 supplies: flaily pawer consuiaptiou 	 eih	 hotr 
•	 .	 •	 •	 •. shift5 is based. on 35'KW' rating on the compressor (500 cfm i) with 


power at	 O.03	 per Kwh. Phis c?1c'ulates to 280 Iwh pr 8 hr shift 
•	 .	 • .	 .	 •or9,24 for power. .Rou,thi. fiureout.to $10.00 fr power.	 '	 • ,	 •	 • •	 -
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Copper CanyGn Miniu Coapany	 Battle rowttain, Nevada 


6.(o) Cont'd Thus caily power and water co,ts are estimated 


•	 •	 Cost 


Power	 10.0O 
Water	 1.00 


	


Total	 $11.00 or $0.37 pr loot of bole 


Bit cost is estimated at *1.00 per foot of hole. Th1s might be 
ioewhat high on basis of drilling. experieno8 in .thô Mine but 
shu)d bts allowed to atand to ooer possible loss ot a bit, eto. 


The ittaterials and power item thus sumnarizes: 
•	 Cost er Foot 


Power & water	 4O. 3'? 
1.0 


6.(d)	 Total	 $l.Z7 per fco of hole 


6.(d) Operating quipment: App1ieant proposes use-allowance basis for• 
•.eq1snt as follows


Daily Cost 


Drill accessories	 $I0.00 
Compressor


Total	 $25.00 


	


•	 6.(e) ]ebilitatbn an41tepair* Certain prepartOry work is necessary 
which is dse1bed as follw: 


(i) - Stingig new power cable dowi Shaft to 500 Level. 
This trivoive3: haniñg nr 3-conductor #4-0 neoprene 
jacketed cable from power plant to 00 Station. The cabl* 
is on hand and will be funiehed by Applicant. It s 
estiniated that four msx will re luire two shifts to 
oonp1ebe thl8 job for a cost of $128.00 


(2) Clean .up of 500 Lee1 esti&te thz" e me!1 for two shifts 
preparSn drill station, oleanan up track and ditch, etc. 
r.etimat cost at $100.00 


(3) oapressor "tune-up." It is recomtnended 1,hi.t the 
oproasor which would be used on this pie ject (Ingersoul 



	


•	 •	 •1	 • Rand }ode1 1C-'500, 00 ôfm elec tric "driven,. to stage) be •	 • •	 " ttnø&i..up •M Mainly involved would be hecking on •	 ••	 •. •	 • .•: •	 valves and valve 8prings, etc tO iris!'e unit 
•	 •	 •	 • •	 • is operatirg at good efficienay, Eetite cast of service 


• • • :	 •	 •	 •	 plus posaibli replacement parts t $20O.O A factory 


	


• •	 • • • •	 •	 •	 • mechaxic would be called in for .this.job. (Meohanio 
avai1abto from Nevada uipment Service Inc. at Reno). 


$.(f) None,
A
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Copper Canyon Minin	 Compaiy	 att1e 1ountain, Nevada 


6.(g) H M±8C8119flOU$. •• Xt . is estimated thataliowanoeshould be iiiade for' 
amp1iu; the final 100 feet of each bo]e. It ssmple i	 t&ken every 


five feet, provl8ion should +,h 	 be made tr 20	 sim].o	 per hole 
at cost of	 b.00 per determination or 4100 total per hole. 


tndustr11 nieuranee is at rate of *7.20 per *100 OZL underground 
(2u1ne) labor which moludes hoistman. Soia1 eeourity ta 	 is 
aud Nevada State	 npoymeiit Seourity Tac Is 04% fo.	 the Copper 
Canyon ijne. Thu8 the daily ta	 rate i 


Industrial Ineimoe	 7.20 
Social Security	 l8O 
Une*tp1oient	 0,10 


Total	 8.80% 


Sinco it is noted i	 8.(b) that the daily labor oewt will estimate 
at $87.&0, th	 daily tax will be	 7.70 or (on 50 fool, daily average) 
30.2	 per foot of hole. 


It i	 planned to drill the holes at AX,	 ldizig an E	 bit in resex've. 
To e±ent posib1e, holes would 'be finished on AX but in those oaso3 
where casin	 would be neoesary, re iuest is niads to drop down to 
finish on an EX M1. Practical consideration would have to govern au 
this point , idea being to	 et an AX halo is cost of such is not 
unreasonable. 


There should be ar initial stookage of four (4) AX bia arid two (2) 
X bits arrn, hi addition, about 200 feet o 	 AX casing, Estimate of 


this initial otockae (replacement being taken care of by bit allowance 
under 6.(o), i	 as foflow 


Four AX bits at 3125 each	 $500M00 
Two EX bits at 3100 each 	 00,00 
200 ft AX osin, at $1.00 per foot	 200.00 


Total	 $900.00 


Amortized o'Uer the tull 2,000 feet of 'iole, this thiti.1 stookage 
breaks down to	 per toot of hole, ?osibly this ibem should have 
beei included under Par 6.(d). 


6.(h) Contingenolea, It is	 ueet4 thab allowance be made at nate of 30,50 
per foot for ootttinenciee, iteri 	 or breakdowns 'that osnot be 
predicted.


•C0'T	 5 UMARY 


Tue cost of the program, based in an "oside" tots]. of 2,000 line ar feet of hole, ia as follows:
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Copper canyon Mining Company Battle	 owitatn, Nevada 


Ret. Par.	 1tn t3r Foot 


6.(b)	 Labor, etc 
c	 Op materials	 sttpplies 1.3'? 
d	 qizipxnent 0.84 
e	 Iehabilitatio	 & repairs 0.2 


çf)	 New bwldinge 0,00 
(g)	 isoel1neous 0,71 
(h)	 Continenoies 0.50 


Total $6.5	 pr foot of hole. 


Of the above, attention. is invited to . .certa5n ot;th,iteIn8 tiat are 
nom'reourring in nature, I e. - Item 6 (e) in amont ot	 0 2	 per foot 
and Item 6.(g) for initial stockage of bits arid casinG in smount o 
$0.45 per foot. The bits and easing procured under tiis litter cOuld, 
at ter,drietIon of proeet, be turned back to JM	 If desired, 
Applicant would agree	 o bu	 same frOm DMEA a	 lair depreciated value. 


7.(a)	 The. 


7.(b)	 Applicant will furrsL equipment and one of required personnel 
(supervision). A breakdo-wn of cost propotioiezit bebwen DL and 
Applicant ia as follcrrss (basin per foot of hole)* 


DMA Share	 Parraph leant Share 


$2.28	 6. 'b 
a 0,00 


0.00	 d 0.84 
0.22	 0 0.00 
0.Q0	 (r) 0.00 
0.71	 (g) 0.00 
0.25	 (h) 0.25 


$4.80	 Totals $l.V8 


Aboi'e distribution. is prvosed, subject to approal by DMA. Applicant 
18 prepa'ed to carry out Its end on above basis.
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INThODUCTION AD SUMMARY	 .. 


The Coppe±' Canyon lead-zinc mine is in the BattJ..e Mountain District, 
Larid.èr Count, Nev. It was discovered in 1866 and. mined. for copper until 
1935 end. for ôopper and gold until 19 14.8, when the main production became lead.-
zinc ore.	 .,.. 


A


The rocks in the area are carboniferous (Pennsylvanian nd Mississippian) 
sedimentaries tha.t have been. intruded by quartz monon1te of Mesozoiô age. 
They have beén. intensely folded, faulted, and tilted. 


I Lead-zinc ore occurs. as sulfids d1ssi.nated ilcng fractured zones in 
a conglomerate éndhômfels. . ..	 . •.	 . 


Developm.ent was . carried out. by the Bureau of Mines n cooperation with. 
the U. S Geological Survey and comprised a study of the geology, making maps 
and cross sections, and exploring the deposit by diamond drilling frcau 	 . 
underground. Eighteen holes were drilled for a total of 2,5914. feet. 


This report contains a brief'history f the property and a description 
of mining methd.s and beneficiation of the ore, geology, ore depoa:Lts and 
drilling done by the Bureau of Mines. It also contains detai'ed analyses 
of the ore samples taken and logs of the holes drilled. . . 
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LOCATION ALW PHYSICAL FETJRES 


The Copper Canyon mine is ir Lander County, Nev. (fig. 1), 18 miles 
south-southwest of Battle Mountain, a town on U. S. Highway 4.O and on the 
Southern Pacific and Western Pacific Railroads. Battle Munta1n is 2?O nles 
northeast of Reno, Nev., and. 310 miles west of Salt Lake City, Utah0 
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The property is in the Battle Mountain district, which is comprised of 
a series of steep northward-trending mountains bounded on the east by Reese 
River Valley and on the west by Buffalo Valley. 


Altitudes range from 1i,6Q0 feet in the valley to 8,26 feet on Antler 
Peak, a few miles north. The'mine is at an altitude of ,70O feet in Copper 
Canyon, which is on the rugged, west slope of a northward-trending ridge 
near the south end. of the range.	 :	 " 


Clinate in the area is semi-arid, with hot, dry' sunmiers and moderately 
cold. winters. Precipitation occurs usually as snow, with occasional rains 
dnring the fail and spring. Vegetation consists of sagebrush and desert 
grass.	 " 


Water for milling purposes is obtained from the mine. Water for domestic 
purposes is purchased from the Natomas Co •, which operates a gold dredge to 
the south. it is pumped from their reservoir, '1 mile distant. They obtain 
their water from Willow Creek and. 'also from a well in the valley'. Water cui 
also.be pumped from a 203-foot well owned by the Copper Canyon Mining Co.,. 
through' l,6OO feet of 6-inch pipe line to a 112,000 .-gallon stOrage' reservoir 
Cituated. above', the mill. 


The mine 'is accessible by 18 'miles of gravel road from the town of Battle 
Mountain. 


ei,ht and express shipments and telegraphic communications are handled. 
through the railroad station at Battle Mountain. Dailr postal service 'is 
maintained. by truck from the Battle Mountain post office. 


•


	


	 The camp can accommodate' 27 families' and 6 single men. It consists 'of 
lii bunk houses 'for single men, 27 family homes, a boarding house capable of 
seating 90 men, a grQcery store, office., and. staff house. 


'Power for the mine and mill is obtained from three Diesel entnes 'Of 
600 horsepower each direct-connected to 475-k. v .-a. genexators. 


PR0PErTY AND 0WI'ERSffIP 


Property holdings comprise , 19 patented lode claims, 17 unpatented. lade ,	 - 
claims, and. 3 unpatentecj placer claims • The concentrator and mine are in the 
1W 1/4 SW 1/4 and' the SW 1/4 W1/4, sec. 27, T. 31 N., R. 43 E. (figs. 2 and. 
3).	 ,	 '	 '	 ,	 - 


The Copper Canyon Mining Co. is the owner, with main offIces at 2 Broad. 
St., New York City. Principal officers are L. E. Whieher, president, New 
York City, and Robert H. Raring, vice president and general manager, 'Battle 
Mountains Nev.	 '	 '	 ' 


HISTORY AND PR0DUCTI0N./ 
• The first recorded. mining operations at Copper Canyon. were carried on by 


an Ehglish company, who purchased the property about 1670 and. worked it, 
continuously for a period. of about 10 years. This 'company oped up two 
2rTh15 section is from the files o the Copper Canyon Miniig Co. 
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lodes - on one of which they snk, a shaft to a d.eth of 590 feet. It is 
stated. more than 14.0,000 tans of oxide ores were shipped. to Swansea Wales, 
and. that these shipments averaged 50 percent copper. The company also owned 
and. operated a concentMting plant; which was s1tuat'ed. on Willow Creek, 
2-1/2 miles from the mine. After r€iainin idle for a period. of 5 yeais, the 
mine was sold. to a local caapany. The local' company Lold the old mill and 
allowed the property to. r€nain idle until 1897, when it was acquired by the 
Glasgow & Western ExploraticznCo., Limited, who reopened the mine, equipped 
it with new machinery, and coxtaianced. more or less active mining operations, 
stoping out the old. pillars and; other ore left standing by' th' previous 
operators • During the years 1898, 1899, and. 1900, according to old company 
records, there was extracted about 2,000 tons, of 12 percent copper ore. from 
the old wo:rkinga and in 1907 the mine produced 8 tis of the same: grade 
ore. In 1907, the mine was sh't down and- themachinery dismantled. The. 
workings caved in and became inaccessible below the 90 .-foot level. 


About 1912,. the Glasgow & Western Exploration Co. erected a leaching 
plant at Copper Canyon to treat low-grade 'oxidized co .pper ores, but it was 
metallurgically unsuccessful, as an extractioi o only 11.7 percent was 
obtained. In 19114. the Glasgow & Western Exploration Co. ceased operations, 
and in 1916 the newly formed. Copper Canyon Mining Co. acquired the Copper 
Canyon mines. During World War I, between August 1916 and December 1918, the 
company sh:Lpped 22,11-81 tons of ore averaging 9 percent copper. This productiQi 
was made from the Estes vein between the 188-foot level end. the surface and. 
from the Willow Creek dump • The ore was hauled to Dillon, a point on the 
Nevada Central railroad, and than by railroad to the smelters at Garfield., 
Utah.	 .	 ' 


After World War I, the mine was inactive until 19 27, when lessee 
production started. In. 1935, after the discovery of gold in 1932 by lessees, 
the company reorganized, and. development was conducted by the Copper 'Canyon 
Mining Co. from 1936 to 1911-1. L 1941' the property 'was 'taken over by a' 
subsidiary of the Anaconda Mining Co.', the International nelting & Refining 
Co., on an operating agreement basis. They 'did considerable development work 
and exploring by core drilling. The development included 30,000 feet of 
diamond dr:L.fling. This drilling disclosed a lead-zinc orebody, but no 
effort was made to mine it at that time. Production of copper,,. silver, and 
gold ore continued until December 1911.5,' when the property, with all improve-
ments and equipment, was returned to th'e 'COpper Canyon Mining Co • This 
company continued mining copper ore until the premium on copper was dropped. 
in July 1914-7. At that time production ceased, and operations were started. 
on sinking the shaft 218 feet to the 700 'level.' This was completed January 1, 
1948, but the 700-level drift d54 not reach the lead-zinc' ore in' the horn-
fels until July 1948. because of the large flow of water encountered, while the 
drift was being advanced. Mining' the' ore body started imiiediate1y, and the 
first lead-zind ore was put through the mill August 9, 1948. From August 9, 
1948, to December 31, 1949, 81,438 dry tozis were milled. 
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The annual production since. 1935 is as follows: 


Year Tths D.Au 0iAg Lb. Cu Lb.'Pb. Lb. Zn 
1935..... 1,970 1 , 232 .92 3,975.8 29.926 
19j,6..... 574 582.53 2,577.0 4,744 
l937 ..... t 491.80 2,692.3 l0,879 
198..... 3,956 i,600. 7,802.7 478,114 
1939.. ... 6,283 1,389. 8 12,791.1 699,510 
1940 ..... 7,109 1,333.22 13,561.8 724,180 
1941 .,,... 1,631 205.42 2,788.2 164,324 
1942J... 8,64o 4 , 687 .98 47,502 .8 1,127,019 
1943 ..... 99,582 7,928.19 85,772.7 1,769,710 
1944 ...... 76,544 6,064.70 91,144.7 1,130,893 
1945..... 47,935 2,I65.O 617,542 
1946..... 76,'1k 3,470.11 58,762.3 958,314 
1947 ..... 35,764 2,aL6.64 22,442.1 537,284 
1948..... 16,814 894.21 26,119. 0 45,120 399,788 236,861 
1949.....; 72,132 i,218O 194,0770 126,197 2,8089Q4,


iYIl.LL started. .teo. o,


GOL0GY 


The following was excexpted. from an unpublished, report ,oi the U S. 
Geological Survey prepared by Ralph J. Roberts: 


The rocks in the Copper Canyon area (see fig. 4) are princi-
pally sedimentary rocks of Paleozoic age that have been intruded 
by quartz monzonite pohyry. of Mesozoic age. 'The sed.imitary 
rocks have been divided into 3 units: q,uartzite, argtllite, and. 
chert of the 'Pi.pemicke1 fonaal4on, sandstone and shale of the' 
Eaxmony formation, and intex'bedded. óonglcmeratè, sandstone, shale, 
calcareous Shale, end, limestone of the' Battle formation. These 
rocks have been complexly faulted. in the mine area and. have been 
tilted and. folded.	 '	 ' . 


•	 The workings are 'principally ifi rocks of the Battle formation, 
thich in the mine area consists of three parts: (1)' a lower chiorl-	 ' 
tic conglomerate, (2) a middle hornfels, and. (3) an upper dense 
quartz ite-conglomerate unit. The ore bodies are large1r in the 
lower and. midJe parts, but in places thö upper conglomerate con-
tains copper-gold ore along faults. In the' mine area s these' rocks• 
dip steeply westward. on the upper levels and stand vertically or 
are overturned, on the lower levels. On the west, chert and 
argillite of the Pumpernickel formation have been faulted. down 
against the Battle fo±iation; on the east, the Harmony formation 
underlies the Battle formation unc'onformabiy, but in ost plaCes 
the contact is sheared arid, faulted. Quartz monzonite dikes that 
are probably offsho9ts from the intrusive .north of the mine area 
are cut in the workings. 
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The ore bodies thus far d.is covered: lie between two parallel 
fault zones, the Vir.n and. Mill faults, which are about 800 feet. 
apart. They strike north and dip 65° W. (fig. 4. ). The Gulch lault 
strikes northeast and. dips 6o° NW., cutting diagcaia.11y between the 
othcr faults. It, in turn, hcLC m its hanging wall two faults that 
strike northwes,t and. dip to the northeast and. another one that 
strikes north and dips to the west.	 .	 .	 .. 


Ore Deposits 


The ore bod.ies that have be mined include oxidized, enriched, 
and pi.niary bodies • The , oxidized and. enriched. bodies were iniportarxt 


4	
. daring the early days of the district, 'but the p.r1in.ry ore bodies' 


have been most proditctive since 1930., 


The, rrimary' (hrpogene.) ore bodies at Copper. Canyon ore veins 
and disssgiihated. deposits. The veins are composed. of pyrite, 
arsenopyrite, chalcopyrite, pyrrhotite, galena, ephalerito, mar-
ca'slte, and. in places riolybdenite arid a little scheelite. The.. 
gangue minerals are quartz, calcite, and sld.erite,. rhe minerals 
of the disseminated deposits . are the same as those in the veins, 
althcig1i tile relative proportions vary. The vein . fissur,es were' 
prbbabiy the channel s along which the minera.lizine solutIons rose 
and: spread out into the fractured rock. 


The disseminated deposits can be divided. into, two tes 
according to their predcinLnant metal content - Copper-gold ore 
bodies and load.-Llnc-b1.lvor ore bocLies, The copper-gold. ore 
bodies' are in the lo^er chioritic 'conglomrate.' The tenor of - 
the ore on the upper levels, ranged from l.O . 'to 1i-.OperqCnt copper 
and averaged. 0.10 oüñce of gold per thn; on the lower levels, the 
óopper c'bmitent, 'decreased. to 0.5 perceit or less,'and. the gold. con-
tent ranainedabout the Samo. The lead-zinc'-silver ore bod.y' 
(homfels ore bo&y) on the 700-foot level is in the middle hornfels; 
the ore minerals are principally argentiferous galena, sphalorite, 
pyrite, and pyrrhotite, with minor quantitie8 of othe± sulfides. 
The ore mined. is said o have aveiaged. 2.5 percent lead, 1.5 per-
cent zinc, and. 3.0 ounccs ol silver per ton. 


The oxidized 'ore was found: at or near the •surfac and con-
sisted of the copper carbonates, malachite.ar4:'azurite, an.d the 
copper s.licate, chrysocolla, in albered and leached. rock, iron 
o.xicLs were generally present, and an places the gold tenor was 
high.	 .	 .	 ..	 .'.. '.	 .	 .' 


The enriChéd.' ore bodies were chiefly along the fault zones, 
where . the ore minei'oJs were. chalcocite and cuprite, with minor 
quantities of copper cbonates dnd. suJI.ides • The enrichment 
only 'locally 'Cxtthded: belOw to the 300-foot level, 'The copper 
tenor of the hypogen o. e was generally too low for mining. 
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Mfl WQBKINGS 


The mine was explorcd. and. devOlopd. through two shafts 'totaling over 
i, li.0O linear feet and. by several iialo& of drifts and. crossouts on four levels. 
These levels are at about 132, 28, 	 and	 feet below the co1llar of 
the vertical Julie shaft, which is at n altitud.e of ,7l2 feet./ This 
shaft was cpleted. in the Pall of i9l'" The old. shaft, IoWa 'as the Virgin, 
Is inclined 6o° and. is 630 feet deep. It was used. as a working shaft until 
191U. and. Is used at present only 'w a second exit and for ventilation. 


The ore' is mined, by shrincage stc)pes', 'leaving. 20-foot pillars. These 
pillars are mined by sublevel stoping.''The' öre body is continuous over 
several hundred. Leet in length, rcuigingfroni 20 to .200 feet in. width, and. 
seiis 'to be found In 'troughs" th.t pJ.unge 'to the north 'at 30 to 60 degrees. 
The walls, of q,uartzitic conglerate end hornfels,' will stand over' reasonable 
stopO 'ieiigths' without caving or excessive slabbing'. . Individual stopes are 
about l0 feet high, up to 200 feet long, and 20 feet wide. '. Preliminary 
development for sublevel , stoping ccnprises driving a raise at about the center 
of the' block' . to be.'mined, 'nd. stope limits are planned to' leave a. pillar 
around' this raise. 'Sublevel , drifts are driven each way from this central 
raise to the end limits of the ore shoot. Draw points are'laid. out on the 
haulage 'level so that all of' the ore can 'be pulled when broken. The most 
satisfactory draw point cthsists of a crosscut driven at a right angle frcm 
the haulage drift, with' a finger raise fran the crosscut 'face '(fig. 3). 


BrQken ore froni the stope fills the floor of the crosscut and is picked 
up with 'a mucking mchine., The length of the crosscut is plénned to allow 
the mucking machine at least ' feet o± travel between.. the main-line "track 
and, the toe of the muck 'pile. The crosscut track is not a continuation of 
the main-line track,'and the mücker dumps ini .o the 'side of the cars as the 
train is pulled past the crosscut. A tuai-sheet,is'used. on tho,main-line 
track 'when'. th& mucking machine is taken to another draw- point. Side 'loading 
eliminates switching and uncoupling of cars.' Oversize" chunks' are blasted 
by the mucking-machine operator between train trips. 


Th finger raises rC belied' out	 ed.iate1y above the hulage 'level 
until connected to fQii an undercut, which 'is mined, to, the' first sublevel. 
The typO of chute or drawpoint selected'd.eterminea 'the. elevation of the first 
or lowest sublevel., Sublevels above the first One are driven from the raise 
at vertical Intervals of ebout 23 feet. 	 , ' 


Stoping is startOd. at the end of the block opposite the sezvIoe raise 'by 
excavating a slat across the stop'e over' the" finger raises and extending up-
ward to the top sublevel'. The slot is started by driving 'àeries of short 
raIses connecting the ends of th 9 sublovels. The raise is then enlarged by 
benching fraa the' sublevels int.1' a slot is excavated frcn wall to wall. 


At each .sublevel,.': curved. benches or thrêe-sidéd Crosscuts 10 to 12 feet 
wide and 9 to 10 feet high are driven to both walls by slabbing .t.nto the open 


,/ For simplicity, these levels are Iaxoai as 100-,' 300-, '00- ,, aild 700-foot 
levels. 
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slot. The overhang between the top of one bench akid. th bott of the bench 
above is broken by drilling 9-foot holes froni below. Vertical spacing of 
sublevels to pexxiit this procedure eliminates mucking off benches for down 
holes and allows all stope drilling to be done .iith one type of drill. 


Th& f:Lst benching is made from the top sublevel, end thereafter each 
sulevel bench is kept,at least one step ,aheadof thebench.below (rig. 5). 
Se:of the 'broken ore collects on the bönches bu......is dropped into the open 
stope with the. next blast from below. 


Fraiientatibn in brecking the bench ad .overhang can be clely cn-
trolled by hole spacing and. blasting pradtice.	 .. 


rther detailed infoxiiation on the Copper Canyon Mining Co. 's sublevel 
stoping can be obtained from on articleJ. that was published in Mining 
Engineering.	 . 


MILL 


A flotatlontaill (fig. 6) witha capacity of350d.rytonsper214hour 
was built in l9l. A concentrate averaging about 31 percent lead and. àbout 
114. percent zinc has been produced and shipped to the Itterna.tioha1 Sthelting & 
Refining Co., T000ie, Utah. .	 .	 .	 .. 


The mLU is of the conventional al1flotation: type; the equipment is 
standard end. well-maintained. Mine-run ore is ground to 6 percent ñiinus 
200-mesh. beagunts added to the float ciroult are approximately as follows 


LbsJton dry ore 
ick1triie (16-mesh),.. . 	 .	 .. 


Pine oil...,.,......... 0.12 to.0.15 
z-14. ( sod.iuni ethyl 


.xaiathate)..,....,.,,, O.3QtoO.35 
Copper sulfateo.....,.. 0.10 to 0.12 


Dry 16-niosh quick lime is addcd ta the ball-mill feed. by means of a 
vibrator feeder. Pine oil, sonic xen.thate,an-d some copper àul±'ate ar' added 
to the float circuit before it enters the first cell. The r€.aining.. 
xantha.te is dlividecl bet eon the third. and. fith cells, and th ,ena.ining 
copper sulfite is added at the fifth cell. 


Analyses of the heads, concentrates, and tailings have been about as 
follows:	 .	 .. ...	 . .	 . 


_____-	 0uipes'	 Pe.ccent 
______________ Au	 Ag	 Pb	 Zn	 Cu	 Fe Insol. 
loads..... ..... 0.02	 2.5	 2.2	 1.1	 0.25	 9.2	 --
Concentrates..... .22	 k0o . 31.0	 114. . Q 	 1.50 . 18.0	 2.7 
Tailings......... .005	 .0	 .2l	 0 0.Q8 


/ Lilla.c, J.J., Sublevel Stoping in snail Mi.nes Min. Eng., vol. 1, No. 7. 
July J949, pp. 235-2)8. 


/ Haydei', Ialph, mill srintind.ent, Copper Canyon Mining Co. . . . 
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WOIC PERFOI4ED BY THE BITREA.0 OF MflES



Diemond. drill-thole thita 


Percent	 Feet 
hole .	 . Feet_drilled, core	 reamed., Fet 


.AX,BX recoveredLAX.BX No. Bearing	 ' D1j cemented. 
B-' 1 N. 860 E. -5o 69 6t 3 31 
B- 2 - Vert. 54 61 60


..
33 


B" 3 N	 W. '20 170 :12 182 .	 43	 . 12 
B-	 ii. Due west -45 138 10 148 75 29 
B-' 5 - Vert. 137 23 160 68 
B- 6 5.	 E. -60 - 197 24 221 71 12 
B-'7 ])aewet -5 81	 .


S 


B- 8 N. 75° W. H or. 238 5 I	 214.3 67 25 
B- 9 N. 450 W. -28 i6i 36 197 .	 6 7 
B-10 S. 300 W. -60 48 8 56 67 
B-li S. 55° E. -15 I	 2.19 27 211.6 84 
B-12 Due west -30 1 12 •. 6o 
B-13 S. 15°E. -11.5 .88 12 100 49 i6 . 
B-14 S.	 11. 0 E	 . 4 28 :	 47 28 4 207 63 
B-15 N. 11.5° E. - I	 in 40 151 90 
B-16 N. 300 W. - 5 I	 158 22 180 6i 19 
B-'17 S. 10° E. 67, 20 . 87 .	 .	 86 
B-18 . S. lO°E. . .86112 - 1 kO . ..J..	 - ..	 .. 


51 2,O3630) 4 2 ,594 __________ 12 19 _____


Minera.lizatic, in the present mine workings on the 700 level is 
greatest near the intersection o the Gulch and. West faults at the southern 
end. of the ore body. The intersectd.on. piunges about 40° to 40 northward. 
The grad.e of lead-zinc ore decreases toward the north end. of the mine on the 
'(00 level as the distance intreases awty frci the intersection of these faults. 


The diamond,-'drifl program (fig. 7) was undertaken with the objective of 
extending the lead-zinc ore body. Drilling was started November 29, 1949. 


Holes B-'1, B-2, and: B-3, drilled from stat1 7114. on the. 700 level, 
tested the northward plunging trough structure produced. by the interseetii 
of faults near the west end of the iiornfels ore horiz on. 


Holes B-11, B-5, B.-6, B-15, end B-l6, drilled from station 708 on the. 
700 level, explored. for possible extensions of ore in the hornfels below the 
700 level in the direction of likely ore structures, The rock was hiily 
siliceous, chloritichornfels, mor or less brecoited, and. recemented w±th 
quartz. Minealizetion was scarce, with pyrite and. chaIcoprite predominant 
and only traces of'.ga1era orid.,sphalerite. Holes B-i5:ccitain8..a.few heavy 
concentrations of pyrite with minor chalcopyrite end $phalerite., 


Hole B-7 as driled as ar éxtènsion of the Copper C&xy-i Mining. Co. 
drillhole 2.08 at the face o .702 crosscut f .t extended thehçle.weitward. 
from 21 'ft to 322 fOet to investigate the possibilities of Ore. on the 
Virgin fault.	 . ..	 :	 • .	 .	 . 
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Figure 7. — Composite map of 500 and 700 levels showing 

locations of diamond-drill holes. 







Holes B-8 and B-9, drilled from station 523 on the 500 level in the

han.ng wall of the hornfels, explored for ore in the vicinity of the Superior 
fault (a major fault) arid, also the Estes fault. The Superior fait was inter-
sected. at 95 to 99 feet in hole B-8 and at 155 to i6o feet .in Hole B-9. It 
is believed that hole B-9 also intersected the Estes fault at 104 to fl4 feet, 


Holes B-l3 and B-14, drilled. from station 705. on the 700 level, explored 
for ore in the proxnity of the Gulch fault, particularly on the footwall side. 
This ground is below the richest part of the ore body at the south end of the 
mine workings. The rock is principally greenish-gray civartz pebble con-
glonierate and. chioritic q,uartzite. When the hole entered unaltered. reddish-
gray biotite quartzite of Harmony Formation s drilling was stopped.. 


Holes B-l0, B-fl, B-12, B-17, end. B-18 were drilled from sttion 701, 
a crosscut off the main haulage drift on the 700 level.. Hole B-b was 
directed to intersect at shallow depth a. fissure that is mineralized where 
it transects the 700 thain haulage drift. Hole B-il was drilled southeastward. 
to explore ore possibilities on the Mill fault. This fault can be seen on 
the surface but has never been intersected underground. The quartzite con-
gbomerato of the Lower Battle formation extended. to . 100 feet, whre it makes 
a fault contact with. the Harmony formation. This could also be the Mill 
fault. Holes B-l7 and. B-l8, dipping -5° and -75°respectively, were drilled. 
southeastward. Their objective was to outline, If possible, a l.d-zinc ore 
concentration found in diamond-drill hole 83, d±LUecl by the International 
Smelting & Refining Co. The Burec:t.i. of Mines holes were in chboritic quaitz 
conglomerate and reddish-gray inpure quartzite of the Harmony formation.. 


The drilling was cciinpletecl on February 6, 1950. 
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APPDIX



Analyses of Dimiflr11l-Hole Samples 


V 	


Analyses 
Core _____________ Slude 


Numbor Percent ces Percent Ounces Percent 
From- To- Feet Core Sludge Size recovery Au	 j	 Ag Pb Zn Au Ag Pb Zn 


Hole B-i 
O 6 6 1 - 1-5/8 28 0.0051	 8.90 2.9 7.5 V V 


6 9 3 - - 58. 0.01	 12.78 V 


Hole B-2 V
V 


28 32 10 U 0.60 V 	


0.11 2.V8 


32 35 3 II 21 Tr	 1.70 1.5 11.7 V


V


V 


IHoleB-3
V


V V 


O i-/8 85 0.O	
f	


5.9!4 V


V 	
V 	


V 


17 22 5 20 20 33 Tr	 V 	 0.110 0.2 1.1.	 V Tr 0.110 0.2 V 	 o..6 


Hole B-8 V


V 	
V 


O 5 5 30 50 O.0i	 0.80 0.2 O. V 


32 35 3 31 86 Ti'	 V 	
0.36 0.2 Q,5 V


V V 


0 6 6 110 - 1-5/8 8 0.025	 0.80 0.2
V


O.1i :
V 


U 15 J+ 113 113 i5/8 96 0.01	 1.20 O.11 1.6 0.015 0.70	 : 0.2 0.11	 V 


62 67. 5 11-1 1i-1 1-1/8 92 0.005	 0.36 0.2	 V 0.3 VV Tr 0.60 0.2 1.0 
67 72 5 112 V	 112 1-1/8 87 Tr	 0.90 0.2 0.7 - VO2J 06


1L092	 -10-







	


9 ° 	 12.	 :.	 28 


	


12°	 17	 .60 


17 20 17 


20 2 30 


Logs of Diamond Drill Holes



Hole B-i 
LocatIon: 700 level 	 Inclination: -50° 
Coordinates: l,06N .°, 9 , 93J4 E.	 Completed. length: 75 feet 


•	 Bearing: N. 86 E.. 
Cor.e 


Footage	 recovery, 
Fri-	 To- . inches	 Description. 


19	 Greenish-gray, fine-grained, silicified. hornfeis 
• Contains concentrations of mineralization - high 


in galena, sphalerite, some chalcopite and •	 .	 pyrite. 
6	 9.	 21	 Greenish-gray, fine-grained., quartzitic rock con-


taming seams of chlorite and. fran.ents of green 


2k-i	 °	 27.


chloritic homfels. Cavities in rock contain 
crystals of quartz, minor galena,. and. pyrite 
associated, with chlorite. 


Sameas 6 to 9, but less mineralization. 
Dark-green chioritic hornfels to light greenIsh-gray 


quartzitic hornfels containing seams abundant In 
.pyrite and chalcopyrite. °Poorshowing of gaiena. 
Last 8 inches recrystaliized.,°°ight-gray, quart-
zitic conglomerate, few seams, ofpyrite and 
chalcopyrite - chlorite poor. 


Light greenish-gray, quartzitic' rock containing 
some heavy seams of pyrite and ôhalcopyrite.. 
Somewhat more chloritie toward. 20 feet. 


Greenish-gray chloritic conglomerate. Contains 
, frauents of q,uartzite and. chioritic hornfels. 
In more chloritic portions, some minor dissemin-
ations of galena and. aphalerite, also pyrite. 
More q,uartzitic parts are barren.. 


10	 Greenish-gray,.silicified, chloritic hornfels 
°	 . .	 containing cWAsy cavities or quartz crysta..Ls, 


°	 .	 • little galena, sphalerite, pyrite, and. chalco-
•	 ' •pyrite. 


27	 •	 '	 30	 18 . Seine as .2 1 to 27. 
30.	 31.	 .	 • ° 25 Silicified, ohiorito conglomerate, fine-grained and 


•	 ..	 .	 • •	 streaked with quartz veln.lets, open-work cavities 
with quartz crystals,. also weakly mineralized. 
pockets of sphalerit°e and galena, also pyrite. 


31k.	 • 37	 •	 21 First 10 inches pebbly broken fraents of greenish-
•	 •. •.	 gray, °silicified, chloritic hornfels.	 In more •	 .	 °•	 •	 • •	 chloritic portion faint mineralization of 'galena, •	 °	 • •	 . °. little pyrite.	 Rest of seient, medium light-


•	 • °. • .,	 gray, silicified conglomerate, poor d.isseniinations * of pyrite, trace of sphalerite. 
37 .	 11.2	 •	 3


• 
• . Broken and. ,frauentaryj medium, grayish-green, •, •	 •	 '' •	 silicified, chl,oritic° homfels. 	 Faint pyrte 


and. sphalerite dissemination. 
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Hole B-i Cont.J 


Core :.'	 '	 . 
Footage recovery 


frn To- inches .... Des crit1on 
6 Same as 37 to	 sewhat more quartzitic, little 


• :. more pyrite an. chalcopyrit.e.	 Less. sphalerite.. 
52 3 Same as 37 to 42, frcau 37 to 5.2 may be. in a 


fractured or faulted. zone, though no other 
indication of gouge or alteration products present.. 


52 57 21 Greenish-gray quartzitic rock;. parts are 'ôhlo±'-
itic, brri, except for a few stre.aks of pyr.te. 


• 62 '	 531	 ' Greenish-ray, silicified. conglomerate, minor 
amount. of. chioritic material., barren of ore 
minerals except some patches of pyrite. 


62 6. 36 Same as • 57 tp 62, pyrite c1issiinated. throughout. 
6 68.... 38' 'Same as . 57 to 62. 
68 75' 72 Greenish-gray, silicified. conglomerate, in some 


parts chioritic.	 Contains d.rusy cavities lined. 
with crystals ofquartz and. pyrite..	 Some	 chal-' 


•	 ..	 . copyrite present, also marcasite. 


Hole B-2 


Location.:	 700 level .	 .	 Inclination:	 Vertical 
Coordinates: iO, li.05 'N'.," 9,930 E.	 '	 '	 Completed length:	 60 feet 
Bearing: Vertical hole 


Core 
Footage recovery, 


From- . inoo 
•o' •'': 


5	 10 '	 214 


10	 13' •i8


13	 '18	 '29 


18	 23	 22 


23	 •28	 18 


28
	


32:	 11 


14092


• .	 Des cr1ption 
Light grayish-green, fine-grained, silicified, 


chioritic homfeis; no mineralization.. 
Rtrst 5 inches' light-gray, recrystallized., quart-
'zitic conglomerate, trace 0±' pyrite in open apace 
lined. with quartz crystals. Rest is grayish-' 
green, .quartzitic, chloritic honifels; no 
mineralization. 


Light greenish-gray., medium- to fine-grained. 
quartziteinterbedd.ed. with dark-green, fine-. 
grained, chioritic.hornfels. ' Mineralization.in 
chioritic parts fair, with aphalerité, ohalcopy-
rite, and. pyrite, no galena. 


'Greenish-Gray, reôryatallized., ch.loritic, quartz 
• conglomerate; mineralization poor, with trace 


thly' 0±' sp'halerite, pyrite, and. galena. 
Same 'as 13 to 18, slightly more mineralization, 


chalcopyrite also shows. 
Same as . 13 to 18, but more chioritic; therefore, 


more mineralization with fair diss€iination of 
• ' sphalerite,' pyrite, galena, and. chalcopyrite. 
HighJy chioritic cglomerate, fiar to good. 
'mineralizatIon with aphalerite, pyrite, trace of 
'galena, no cha..lcopyrite visible. 


- 12 - 







HQ1e,B-2 (Coni..) 


Core 
Footage	 recovery, S 


From-	 To-	 inches De scripticn 


32	 35	 12 ' Grayish-greOn, ±'ine-gained, chioritic homfea 
with' good. mineralization. 	 Pockets of highly 
concentrated. 'minerals cont.ins mostly sphalerite 
azid pyrite,' also ga.lena in smafler amounts, 
Galena, pyritO', 'E.nd chalcopyrite also finely 
disseminated, throUgh rock.	 Core broken up into 
small fraens	 . 


• 1.Q	 12 Same as 32 to 35.'	 Core bren up into small fr'ag-
ments.	 32 tO' .0 may be infracture or fault zone. 


1.O	 ': 15 Grayish-green, q,uartz'itic conglomerate, chioritic 
........... " in part. Light diseminations of 	 lona and. 


pyrite in fine crystal. 
• 50:	 1I.l Firsti.2 inches in light-green q,uartzitio, 


chioriti c hoxnfeis which is barren.	 Rest is 
grayish-green, chloritic, quartz ccngloinerate 


'	 : with in•eralization in poor disseminations of 
sphalerite, galena, pyrite and chalcopyrite. 
Also pyrite and. chaicopyrite occur in fine 


•	 •	 •	 ..	 •,." .	 th±ead-lik	 seams. 
50	 55	 •	 33 Ste as latter part of' 	 5 to 50. 


.,	 60.	 5 Light-green, quartzitic, chioritic hornfeis with 
• •	 mineralization in pockets - :cyrite, 


aphalerité, little galena. 	 Core broken into 
small fraents. 


Hole" B-3 


Locati on:	 700 level S 	 Inclination:	 20 
Coordiite	 IO,'1l0 N., 9,930	 .	 Completed length:	 182 feet" 
Bearing:	 N ,.	 ° W.	 . 


Core 
:Fo'otage	 rocovey, .	 , 


.	 To-	 * ' inches' '	 S 	 DesOription 
•	 :51	 '	 ' Greoni8h-gray, siliceous hornfels. 	 Rock is some-


what' brecciated. in part, but recrystallized. 
Chlorite occurs in "fra.ents and. in matrix of 
beccia,	 Fine and. meager disseminations thr-


S 	 ' 	 • out of pyrite, pyrrbotite, sphalerite, trace of 
S 	 ' 	 '


' 	 ilena, and. chà..lcopyrite.	 One minor pocket of 
sphalerite, pyrrhotite, end pyrite at one foot. 


5	 7,	 ,•	 24 Greenish-gray, brecbiated., siici±'ied,, ch.loritic 
conglomerate.	 Dissemination of pyrite, pyrrho-
tite, and chalcopyrite general but fine. 	 Few •	 '' fine seams of sphalerite and galena. 	 Galena 
foinis minor concentration in middle part of 
section associated with sphalerite and. pyrite. 
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Hole B-) LOonj 


Core 
Footage	 recovery, 
om- To- inches 
T'	 i 


12 17 .30 
22 30 


22 .27 17


Descri,,ption 
Same rock as to 7, with fine and meager di.s-


semi.iiatlon of pyrite, sphalerite, less pyrrho-
tite end chalcopyrite; galena not apparent. 
Pyrite in few fine, seams arid. in open cavities 
with q,uartz crystals. 


Same as 5 to 7, a little more chloritic in part. 
Grayish-green, .chloritic hornfels, slightly 
• brecciated. and. silicified. in part. Mineraliza-
tion fair, with sphalerite and. pyrite occurring 
in seams, cavities, and, concentrated patches. 
Galena is minOr. Smithsonite occurs in open seams. 


Light greenish-gray, slightly brecciated, fine-
grained, recrystallized quartzite. Greenish 
color due to fine-grained minor chlorite. Contains 
some large fraaents of dark rethllsh-bron, 
biotitic hornfels. Very finely disseminated 
throughout is chalcopyrite and pyrite. 


•	 Reddish-gray to light greenish-gray quartzite 
tronsected.bymny tight quartz veinlets. Barren 


•	 except for minor showing of pyrite, and one 
thin, open work veinlet of quartz, sphalerite, 
chalcopyrite, , and pyrite. Includes as alteration 
smithsonite. 


Light reddish-gray, medium- to fine-grained. quartz-
ite, in part dark reddish-gray in color. 
Barren except for faint diseminations of chal-
copyrite; one fine seam of pyrite. 


Same as 32 to 36.	 ,	 •• 
Some rock as 32' to 36 except last 7 inches of 


grayish-green, coarse-grained'd.ike xock (quartz 
nonzonite?) containing feld.spar phenocrysts in 
grou.ndmass of quartz, plagioclase, and d.ark-
green unidentified. mafic. Biotite grains ]4ghtly 
disseminated throughout the matrix. Appears to 
e'brcited, ,with chloritic alteration of 


mafics an obscure alteration of feldspar. Pyrite 
in spotty traces. 


•	 First 2 feet in fresh, greenish-gray,' coarse-
grained. dik rock (quartz monzonite?) containing 


•	 bluish-green feldspar phenocrysts up to 1/2-inch 
in size, quartz, 'biotite, and locafly patches of 
chlorite, Maietite and. pyrite occur as 
accessory minerals, lightly disseminated through-
out. Last 9 inches in light reddish-gray, medium-


•	 to fine-graine.d.' quartzito, barren of mineraliza-
tion. 


27	 32
	


141 


32	 36
	


29 


36	 ig)	 29 
14k.	 38 


141.'	 11.7
	


33
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HoleB-3 (Cant.) 


Core 
Foote	 recovery 0 


can-	 To-	 inches Lscription 
k7	 52 Light reddish-gray and. greenish-gt'ay, med.ium- to 


fine-graineci quartzite. 	 Last 1k inches in medium 
.dard-gray, fine-grained. quartzite, slightly •	 • brecciated. and. recemented. with branching network 
of quartz veins .	 Mineralization barren minor 
chlOrite seems. 


52	 57	 39 Light to dark reddish-gray and light greenish-gray, 
• medium- to fine-grained. quartzite. 	 Slightly 
• brecciated. arid chloritizd. in part, recemented 


• with branching quartz veinlets.	 Few faint seanis 
• of pyrite. 


.7	 6).	 20 Light greenish and reddish-gray, medium- to fine-
grained quartzite	 barren of mineralization. 


61:	 66 Same as 57 to 6i, faint trace of pyrite and. chal-•
copyrite.	 Poor recovery may indicate fault 
zone ('z). 


• 66	 71	 7 Light greenish-gray, slightly chloritized, medium-
to firie-grained quartzito, no mineralization. 


71	 76	 None ---------Perhap	 in ft.ult zone (?). 
76	 CL	 15 DLr1c reddish and.greeni.shgray, fine-grained. quart-


•	 . zite, slightly brecciated. and. recemented. by 
• bran chng quartz veinlots. 	 Pyrite concentration 


at end of section, in veinlet of fine crystals. 
CL	 86	 18 Light greenish-gray, fine- to mediuxa-grained. quart-


• zite.	 Pyrite and. chalcopyrit6' in faint dis-
seminiticyn, 


86	 91	 1k • Same rock as 81 to 86, many fine quartz veinlets, 
averaging abOut 2 inni, wide, are closely grouped 
like ahorsétail.	 Thin veinlet of pyrite, which 
also include minor chalcopyrite, also small pocket 


•	
0


• 	 Q	 pyrite.	 0 	
: 


91	 96	 5
0 


Light greenish-gray, medium-grained.. slightly 
chloritized. quartzite; no mineralization. 


96	 98	 18 Same rock as9l to 96, faint trace of pyrite. 
98	 100	 22 Same rock • 	 91 to 96; in last 10 inthes fair sexzi •	 0 	 0 	 •


• 	 of prrite . and. chalcopyrite parallel to the length 
O	 ••	 • of the cre, from 2 to 3 mm. wide and. splitting 


0


off into Several fine "slivers at the end. of the 
section. 


100	 103	 22 Greenish to' reddish-gray, fine- to medium- grainted. 
•	 0


• 	 qixartzite.	 Slightly brecciated. in. part and. •	
' recemented. by quartz and chlorite veinlets, and. 


• fair seams of pyrite and chalcopyrite, 	 Sprinkled 
throughout 'with fine disseminations . of pyrite and. 


• ohalcopyri,te.	 0	 •	 • 
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Hole B-3 (Ccnt.) 


Core 
Footae recovery 


rcm- . To- inches Des cription 
103 107 10 Same as 100 to 103; no mineralized. seams. 
107 110 8 Light greenish-gray, inedium-grained. quartz ito. 


Sparse dJ.sseminations of fine pyrite. 
110 115 111. Same as 100 to 103; few poor pockets of pyrite 


• associated with quartz veinlets, trace of galena 
and cheJ.copyrite in fine crystals. 


115 117 3 Some as 107 to 110; good. showing of pyrite with 
• thalcopyrite in open work veinlets of quartz, 


possibly minor pyrrhotito. 
117 122 14 Seine as 100 to 103; veinleta include pyrito end 


chalcopyrite. 
122 127 13 Dark reddish-olive brown, slightly brecciated, fine-


grained, impure quartzite, minor showing of 
• pyrite little chalçopyrite in open seams.	 Dark 


• color probably due to very fine-grained biotite. 
127 132 8. Same as 122 to 127, minor showing of pyrite end 


pyrrhotite (?). 
132 137	 •. 21 Light greenish-gray, coarse-grained, brecciatod. 


• end.slightly chloritized quartzito. 	 Minor 
discminations of pyrite, traces ' of sphalerite, 
galena, end. chalcopyrite. 


137 111.2 31 Light greenish-gray, medium-graineci quartzite. 
Faint seam of aphalerite, dissninations of pyrite 
and chalcopyrite. 


11.2 1 1.1.6 13 Same as 137 to 111.2; trace of galena. 
111.6 119 20 Light greenish-gray end. &.rc reddish-gray, fine- to 


medium-grained, impure quartzite. 	 Slightly 
brocciated in part and recean.ented with branching 
quartz veinlets.	 Dirk reddish color due to fine-
grained biotite.	 Faint diss€ninations of pyrite 
end chalcopyrite. 


111.9 152 27 Seine as 111 .6 to 111.9; no mineralization. 
152 155 11 Dark reddish-gray, fine-grained., impure quartzlte, 


containing biotite; slightly brecciated. and 
recemented. with quartz veinlets.	 Faint 
disseminations of pyrite. 


155	 • 158 23 Seine as l5	 to 155; thin seams of pyrite with 
• possibly pyrrhotite ('i). 


158 162 12 Light greenish-gray to dark reddish-gray, fine-
• grainod, impure, slightly breociated quartzite; 


trace of pyrite. 
162 i6 31	 • Greenish to reddish-gray, fine-grained., impure, 


slightly brecciated. quartz Ito; faint seams of 
pyrite and. pyrrhotite (7). 


i6	 • 168 17	 • Seine a	 163 to i6. 
168 172 •	 111. Same as 162 to i6. 
172 l?7 27 Same as 162 to i68. 
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Hole B-3 (Cent.) 


Core 


	


Footag9,	 recovery, 
Fri- Tç-	 inches	 Description 


177	 182	 33	 Light recicU.sh-gray, fine- to meiuni-grained 
quartzite, slightly brecciated. and chloritized. 
in part, and. trans ected. by thin quartz veiniets. 
Faint' d.iss emination of minerals throughout, in-
dude pyrite, galena, chalcopyrite, and. pyrrho-
.tite (?). 


Hole B-11 


Location: 700 level	 '	 Inclination: -45° 
Coordinates: 10,428N., 10,080 E. 	 ' Completed. length: 114.8 feet 
Bearing: Du.e west 


Core 
Footag	 recovery, 
'am- To- inches 


0	 4	 48 


4 6' 21 


6 .10 17 


10	 , 14 21 


14 19 52 


19 214. 62 


214. '29	 . 56


Description 


Medium to dark grayish-green and, red., chioritic 
'hornfels,.only slightly brecciated. and. silici-
fled. Mineralization poor in seam.s and. d.ls-
seminations of pyrito and. chalcopyrite. 


Same as 0 to '4, shows some shear1ig and more 
brecciation 'with recementing by white drusy 
quartz.. Sparse dissemlnations of pyrite, chal-
copyrite, and. pyrrhotite, trace of galena. 


Sanie'as 0 to 4 in part more silicIfied.. ,Near1y 
barren except, for trace of pirite 


]rk grayish-green hornfels, brecciated., highly 
silicified. and .chloritized.. Faint showing of 
pyrite. 


Medium to dark 'grayish-green, in part; dark grayish-
red. chioritic bomfels, slightly brecciated. er4 
recementeci with white quartz Nearly barren 
except for a few poor patches of pyrite and. chal-
copyrite.' 


Same as 114. to 19, in part well brecciated. and. 
highly silicifled. Few poor concentrations of 
pyrite with chalcopyrite, trace of pyrrhotite 
and inarcasite (7), 


Same as 114. to 19, in. part somewhat cherty. 
Contains two thin seams of sphalerite associated. 
with pyrite and chalcopyrite, otherwise faint 
disseminations and. seams of pyrite. 


Da'k grayish-green chioritic hornfels, highly 
quartzitic. Contains faint seams and. d.issemin-
ations of pyrite. 


29	 30
	


7
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Hole B-4 (Cont.) 


Core 
Footage	 recovery,	 ( ., ,,. Ircan- To- inches	 Description 
30	 45	 Same as 29 to 30, although not quite so quartz-


itic. Contains' faint seems and. poor concentra-
tions of pyrte some chalcop rrte trace of 
pyrrhotfte.	 - 


55	 39 56	 Same as 29 to jO, in part somewhat cherty, in part 
highly chlorltj.c.. Contains one fair concentra-. 
tlon of pyrite ar4 . chalcopyrite, otherwise fait" 
disseminations of:pyrite, trace of pyrrhotlte. 


59	 4 31	 Medij.uji greenish-gray, highly siliceous hornfels. 
Jearly barren 'except for faint disseminations 
of pyrite, less chalcopyrite. 


46 . .	 24	 Same as 39 to 4. 
•	 46	 .	 0 . 25	 .	 Light gceentsh-gray, in part light-bron, impure 


0 	


quartzite, slightly chioritizeci. 	 Barren of 
mineralization.	 . .	 .	 . 


50	 55 22	 Medium greenish-gray, highly sil'iceous hornfelá. 
Contains one poor concentration, faint 'dis-.' •	 • '	 . .	 seminations of pyrite and. chalcopyrite. 


55	 '. 59 .	 42	 Same' as 50 to 55, in part dark grayish-green and. 
•	 . .	 chioritic.	 Contains trabes of pyrite. 


9	 64..	 .- .'. . 51	 Same as 50 to 55, in part well brecciateci and. re-
cemented with quartz.	 Sparse mineralization 'of 
pyrite and chalcopyrite. 


64	 67, .,	 55	 ' Same as 50 to 55, in part well brecciated. arid. re-
cemented with quartz.	 Few poor concentrations •	 .:'	 ':	 .. '	 .	 of pyrite with' chalcopyrite. 


'67	 70 .	 12	 Same as 50 to 55, almost a quartzite.	 Core broken 
into pebble' fragnents.	 Barren. 


70	 75. . 7	 Same as 50 to 55, almost a qua.rtzite,	 Core broken 
- •' '	 into pebble franents.	 Barren.	 Poor recovery •	 '	 : '	 from 67 to 75 may indicate fault zone (?), no'• 


conclusive evidence. 
15	 80 :'. "52	 .	 Medium greenish-gray, slightly brecciated, fine-


grained, impure quartzite, with chlorite films 
along seams • 	 Barren except for one poor con-
centration of pyrite with some chalcopyrito, 
trace of aphalerite.. 


80	 •	 85	 .,' . 52	 Same as 75 to 80, in part brecciated. and re-
cemented with, quartz.	 Contains few faint con-


•	 •...	 centrations of pyrite and. chalcopyrite. 
83	 86 28 .	 ' :' Same as 75 to 80, in part dark green, brecciateci. 


•0	 •	 homfels.	 Barren except trace of pyrite and. 
0 •	 thalcopyrite. 


86	 91 • . 13 '	 .. Same as 83 to 86. 	 Contains thin seems and die-
0	 ;' .semiriations of . chalcopyrite, less pyrite. 
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Hole B- 11 (Cont.) 


Foota 
om- To-
91 96 


-	 .96 •'10. 


•	 101: ib6 


io6 110 


110 . ll


115 3:20	 60 


-	 120 :32 


125 130
	


6o 


o 133
	


30 


13
	


60 


11.092


Description 
Same as 7 to 80, contins few wgs lined. with 


quartz crystals, chlorite, and smithsonite. (v); 
sparse pyrite surrounds the niithsonite (?), and. 


cQp Y ite partly flUe cavaties • Trace of 
sphalerite, fine d.issemi.natione of pyrrhotlte. 


Same as 7 to 80, nearly barren except for ew faint 
concentrations of pyrite and ohalcopyrité. 


Same as 7 to 80. Barren over first 26 inches. 
Rest contains: heavy concentrations of pyrite along 
with quartz gangue as filling and rep1aceient of 
breccia inatrix Chalcopyrite is very minor. 


Same as 7 to 80, somewhat more brecciated. and 
chioritized. Mineralization in poor d.issemina-
tins end seams of pyrrhotite and chalcopyrite, 
less pyrite. 


Medium dark graylh-green, highly, siliceous hornfels, 
brecciated. and receniented. with white quartz. At 
14_l/2 inches encounter dike of medium dark grayish-
green, medium-grained quartz monzonite containing 
green plagioclase, biotite, quartz, and potash 
feldspar (7); measures 21 inches along the core. 
In wide border zone, feld.spars altered to clay 
minerals, bibtite altered extensively to chlorite, 
and. pyrite forms clissemlnations. Nearly barren 
of mineralization, faint seams axid dissinations 
of. pyrite.. 


Light to mecU.u.-dark greenish-brown, fine- to 
medi.um-grainod impure quartzite, somewhat brec 
dated. and. in part chioritized. Mineralization 
in faint seams and. dissenilnatlons of pyrite, 
chalcopyrite, and. pyrrhotlte. 


Highly brecciatod and. ohioritized, medium greenish-
gray, fine- to medlum-gralned quartzite. Contains 
poor seams and d.isseminations of chalcopyrite 
and pyrrhotlta, less pyrite, one faint con-
centartion of aphalerite. 


Medium dark grayish-. to brownioh-green, fine-grained, 
impure quartzite, somewhat brecc:Lated., and in 
part well chioritized. Contains faint dissemina-
• tions of chalcopyrite and pyrite. 


Same as 125 to 130, more breociatel and. not much 
ohioritized.. Barren except for trace of chal-
copyrite and pyrrhotite, 


Medium greenish-gray; medium- to fine-gralned, 
brcciated quartzite, chloritized. along thin seams. 
Nearly barren except for one poor concentration 
of pyrito. 


- 3.9 


Core

recovery,



inches 
28... 


11.2: 


11.3 


59 







3 28 


6 28


	


8	 12 


	


10	 12 


	


14	 29 


	


18	 18 


	


23	 26 


	


26	 20 


	


29	 20


1 


3 


6 


8 
10 


14 
18 


23 


26 
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: 2 eB-4 (Contj 


Core 
Footage	 recovery, 


From- To- inches 


138 143	 60 


.i4	 148


Description 


Same as 133 to 138, although well-brecciateci, 
recemented with white quartz, and. more chioritized.. 
Contains one poor concentration of prite, faint 
clissfriations in matrix of pyrite, chalcopyrite, 
trace of galena and. sphalerite. 
Lne- to modium-grained., impure quartz ito, in part 
medium dark brown; in part medium greenish-gray, 
brécciated and cliloritized. Mineralization sparse 
in chalcopyrite, pyrrhotite, and. pyrite, trace of 
sphalorito and. gelena. 


Hole B-5 


Location: 700 level
	


Inclination: Vertical 
Coordinates: l0,i•28 N., 10,088 E.	 Completed. length: i6o feet 
Bearing: Vertical hole 


Core 
Footage	 recovery 


____ 2.z inches



0	 1	 8 


•	 Description 


Medium greenish-gray, highly siliceous hornfels, 
brecciated and. chloritic, recemented with quartz. 
Contains one fair concentration of pyrite with 
minor sphalerite and chalcopyrite, otherwise 
barren. 


Medium dark grayish-green, fixie-grained, chioritic 
homfels, in part well breociated. and. recemented. 
with quartz.. Contains one fair concentration of 
pyrite, poor disseminations of chalcopyrite, 
pyrite, end pyrrhotite. 


Seme as 1 to 3, contains some slickensid.es, 
brecciated parts well recionted with quartz. 
BalTen except for some faint pyrite. 


Medium dark grayish-green .to brown, fine-grained, 
highly siliceous hornfels. Barren except for 
traces of pyrite. 


Same as 6 to 8, barren. 
Medium light greenish-gray, fine- to medium-grained., 


-impure quartzito, somewhat brecciated. Barren. 
Same as 10 to i4. Bar±en except for trace of pyrite. 
Some as 10 to 14. Barren except for one poor 


concentration of pyrite. 
Medium dark grayish green, fine grained, brecciated., 


chioritic homfels. Barren except for trace of 
pyrite end pyrrhotite. 


Sane as 23 to 26. Barren except for trace of pyrite. 
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Hole B-5 (Cont.) 


C) 


Footage

fran- To-


29	 32 


32	 37 


37	 142 


11.7 


•	 11.7'	 2 


Core 
recovery, '	 ' 
Inches Description 


29'	 , , Same as 23 to 26, somewhate more siliceous. 
Contains fair concentrations of pyrite asre-
placct end. filling of breccia matrix.	 Chal-
copyrite Is in association, trace of sphalerite 


11.9	 ' Seine as 23 to 26, in part almost cherty, mostly 
highly chioritic azid.. well brecciated., recem.ented. 
with much white quartz.. 	 Contains fair die-
sninatiaas of pyrito throughout, traces of chal-
copyrite, ephalerite, and. pyrrhoti,te. 


6i Same as 32 to 37.	 Contains heavy concentrations, 
in part solid. core, of pyrite and, chalcopyrite 
with minor sphalerlte. 	 Also fine d.issiinations 
of pyrite end chelcopyrite. 


First half seine as 32 to 37 with fair disseininàtions 
of pyrite, second. half medium dark grayish to 
brownish green, fine grained., impure quartzite, 
barren of mineralization except traces of chal 
copyrite and. pyrrhotite. 


11.6 Same as latter part of 11.2' to 11.7,. contains one poor 
concentration of pyrite, poor disseminations of 
pyrite, chalcopyrite, and. pyrrhotite. 


58	 ,' Medium dark grayish green, fine grained, chioritic 
homfels, in part highly siliceous, brocciated., 
and. defonned..	 Contains fair d.isserainatians, ore 
concentration of pyrite, minor pyrrhotite and. 
ohelcopyrite. 


58 Same as	 2 to 57, in minor part almost cherty. 
Contains fair concentrations and. dissean.Inations 
of pyrite, minor chalcopyrite. 


11.11.	 ' e,as 52 to 57, "minor cL1ssemIratione of pyrite 
and. chalcopyrite. 


•	 '52	 • Seine as 52 to 57, well brecciated..	 Contains fair 
concentration of pyrite, faint diaseminations of 
pyrite, chalcopyrito, and. pyrrhotite. 


Same as 52 to 57.	 Contains faint seanis and. die-
seminations of pyrite, chalcopyrite, and. pyrrho-
tite. 


•	 19 •	 Seine as 52 to 57 •	 Barren. 
37 Medium to dark greenish-gray, medium- to fine-


grained., impure quartzite, sanewhat brecciated. 
and. chioritized..	 Contains faint d.isseininations 
and. seams 'of pyrite and chalcopyrite. 


22 Same as & to 86; contains c].ayoy chloritic portion. 
Pyrite d.isseminations faint. 


38 Same as 81 to 86, in part highly chloritic hornfels, 
sanewhat brecciated..	 Sparse pyrite dies eminatione. 
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67	 72 
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}IQle B-5 ( Cont.) 


Core 
Footage recovery, 


Bom- To- inches. 
100 35 


100 102 26 


102 106 29 


io6 no 


110 :i15 62 


115 12b 


120 12 


125 130 37 


io 15 


135 ]A0 22 


- . 3A5 22 


111.5 150 11 
150 155 32 


155 160 30


Description 
Medium to dark grayish-réen, medium- to fine-


&ained; siliceous chloritic hornfels, in part 
well brecciated. and recemented. with quartz crysta.1a 
Sparse d.isserainations and seanis of pyrite. 


Same as 96 to 100, sparse diss.inations of pyrite 
nd chalcopyrite. 


Same as 96	 100, poor disscminations °f pyrite 
and chaicopyrite, .trace of pyrrhotite. 


Same as 96 to 100, smewhat more siliceous. Can' 
poor d.isseiniriations of pyrite, less chal-


cop,yrite, trace of marcasite. 
Same as 96 to 100, in part somewhat more siliceous. 


Contains sparse dissinations of pyrite, chal-
copyrite, and. pyrrhotite. 


Same as 96 to 100. Contains poor dissninations 

of pyrite, less chalcopyrite and. pyrrhotite. 


Sane as 96 to 100, in part hi1y brecciated. 
Contains one fair óoncentration of pyrite with 
a1ena, otherwise poor disserninattons of chalco-


pyrite and pyrite, trace of galena. 
Same as 96 to 100. Contains one small but heavy 


concentration of chalcopyrite with minor pyrrhotite 
and pyrite, also some fair concentrations of 
pyrite and chalcopyrite, trace of sphalerite. 


Same as 96 to 100, in part more chloritic. Con-
tains poor d.issemlnations of pyrite and chalco-
pyrite. 


Same as 96 to 100; contains poor pyrite, trace of 
chalcopyrite. 


Same as 96 to 100. Contains one small but heavy 
concentration of pyrite with trace of gaIena, 
otherwise poor disseminathns of pyrite arid. chal-
copyrte. 


Same as 96 to 100, trace of pyrite and pyrrhotite. 
Same as 96 to 100, trace only of pyrite, chalco-


pyrite; end pyrrhotite. 
Same as 96 to 100, somewhat more siliceous. Con-


thins poor disserninations of chalcopyrite, less 
pyrite. 
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Hole B-6. 


Location:	 700 level Inclination:	 -60° 
Coordinates:	 l0,+2	 N., 10,093 B.	 Canipeted length:	 221 Thet 
Bearing:	 'S..	 '. S 


Core 
FootcLe	 recovery, 


Fraa-	 o-	 inches Description 
0	 3	 32 Dark grayish-green, fine-grained., soft chioritic 


hornfels, sain.owht brecciated. and receniented. with 
white quartz crystals.	 Contains heavy concentra • tions of pyrite, replacing arid filling breccia 
matrix.' Associated in minor amounts are chal-
copyrite,' sphalerite, and galena. 	 Smithsonite 
occurs as secondary mineral in fair amounts in 
open cavities. 


• 3	 22' Sée as Q to 3.	 Contains one fair concentration, 
poor disseminations, of pyrite with minor chal-
copyrite arid sniithsonite, trace of galena. 


10	 S ± grayish green, fine grained siliceous hornfels, 
in part cherty. . Contains locally soft chioritic 
homfels, brecciated and rec€niented with quartz. 
Mineraliation sparse in diss.inations of pyrite, 
thalcopyrite,. some smithsonite, trace of 
ephalerite and galana. 


10	 12	 22.. Sane as	 to 10, no cherty part. 	 Faint clis-
sniinations of pyrito, minor smithsonite. 


12	 16	 4.5 Medium. ligbt greenish gray, slightly brecciated., 
impure q,uartzite, locally soft chloritic horn-
fda.	 Barren except for traces of pyrite, 
chalcopyrite, and pyrrhotite. 


i6	 '18	 '	 27 ' Same 'as 12 to 16.	 Faint dissenilnations of pyrite, 
also cholcopyrite. 


18	 20	 '	 23	 ' Light reddish to greenish gray, fine grained. quart-
zite, slightly brecciated..	 Faint di.sseninations 
and concentrations of pyrite and. chalcopyrite, 


S	 ,	 '	 '	 S trace of pyrrhotite.' 
20	 22	 10 Same as 18 to 20.	 Faint d.isscniinations of pyrite • ' . ' and chalcopyrite. 


'22.	 21	 19 ' Same as 18 to 20 •	 Faint disseminations, one poOr 
S 	


' concentration, of pyrrhotite with chalcopyrite. 
2i-'	 9	 47 'Same as 18 to 20. 	 Faint disseminations, one poor 


to fair concentration, of pyrite with minor 
S 	


' chal'copyrit, trace of galena. 
29	 33	 22 ' Sie as 18 to 20, chloritic along seams. 	 Barren 


S except for one faint concentration of' pyrite with 
pyrrhotite. 


33	 36	 16' Same as 18 to 20,' locally chloritiLc honifels. 
Barren except for faint concentrations along seams 
of pyrite, sphalerite, and chalcopyrite. 
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Hole B-6(Cont.) 


Core 
Footage recovery, 
cvi-	 To- inches 


36	 !ia 


41 46 31 


46 50 24 


50 52 13 


52 57 .	 . 59 


7 60 39 


60 63 33 


63 68 


6873 4i1. 


73 78 .60 


78 82 42 


82 .8( .


Description 


Dark grayish greeTl, fine grained., soft, ch1ori 
tic homfels in pebble franents. Contains one 
fair, one poor concentration of pyrite with minor 
chalcopyrite, trace of sphalerité and. galena, 
otherwise faint dissinations of pyrite. 


Same as 36 to 41, in part d.ark red.di.sh brown cherty 
.quartzite. Brecciated. and.. recemented. with quartz. 
Barren. 


Light greenish gray, fine grained. impure quartzite, 
slightly brecciated. Barren except for one poor 
seam of pyrrhotite, trace of ohalcopyrite. 


Light to: dark grayish green, fine grained. ch3.oritic 
hornfels, in part siliceous. Contains fair di3-
seminations of pyrite with minor chaloopyrito and. 


• smithsonite, trace of sphalerite. 
Same as 50 to 52. Contains poor seams and. di.s-






seminations of pyrite, minor chalcopyrite. 
Same as 50 to..52, well brecciated. and. receniented. 
with abund.ant white quartz. Contains one fair 


• concentration of pyrite, chalcopyrite, and, smith-
• sonite, otherwise poor d.isseminations of pyrite 
and. chalcopyrite, trace of pyrrhotite. 


Same as 50 to 52, with light quartzite part pr-. 
dominant. Barren except for locally faint d.ls-


seminations of pyrite. 
Light to clark grayish green, fine to medium grained., 


qua.rtzitic-chloritic hornfels, locally brecciated. 
and reoinented with quartz. Mineralization weak 
in local disseminations of pyrite. 


Same as 63 to 68. Contains poor to fair concentra-
tions of pyrite and. chalcopyrite,with trace of 
sphalerite, some sinithsonite also pyrite and. 
chalcopyrite disseminations. 


Same as 63 to 68, omnewhat more siliceous, 
breôciated. and. recezaented. with. white quartz. 
Contains one poor concentration of pyrite with 
•chalcopyrlte and. smithsonite, trace of sphalerite. 


Same as 63 to 68. Nearly barren except for faint 
di.sseminations of pyrite and chalcopyrite. 


Same as 63 to 68. Contains poor to good. concentra-
tions of pyrite and chalcopyrite with minor 
sphalerite, trace of galena, otherwise poor seams 
and. disseminations of pyrite and. chalcopyrite, 


Same as 63 to 68, well brecciated. throughout. 
Contains faint dissenintions of pyrite and. 
chalcopyrite, trace of spha.lerite. 


87
	


91.
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Hole B-6.(Cont.) 


Core 
Footage	 recovery, 


rcm-	 To-	 inches Description 
91	 96	 59 Seine as 63 to 68, well brecciated. throughout. 


Contains fair dissinations end seams of pyrite, 
very minor chalcopyrite. 


9	 100.	 a. Snie as 63 to 68, well brecciated throughout. 
Contains one poor concentration of chalcopyrite 
with minor sphalerite, faint dissenilnations end. 
seams of pyrite. 


100	 107	 20 Highly siliceous, light greenish gray honifels. 
Barren. 


105	 110	 28 Medium to light grayish green, highJ.y siliceous 
homfels, contains faint seam and cLLseininations 
of pyrite. 


110	 1J. 14.	 28 Same as 105 to 110.	 Barren. 
11-1.	 117	 19 Seine as 105 to liQ, well brecciated. and recemented. 


with white quartz.	 Barren. 
117	 120	 29 Light to dark grayish green, quartzitic-chloritic 


homfels, in part altered to clayey minerals. 
Contains traces of pyrite, chalcopyrite, and 
gaJ.ena. 


120	 125	 1 Same as 117 to 120.	 Contains fair to good con-
centrations and fair d.isseminations of pyrite 
with minor chalcopyrite, sphalerite, trace of 
galena. 


125	 130	 6	 . Same as 117 to 120.	 Contains poor seams and. dis-
seuiinations of pyrite and chalcopyrite. 


130.	 137	 60 Same, as 117 to 120, locally well brecciated.	 Con-. 
tains faint seanis and disseininations of pyrite 
and chalcopyrite, one fair concentration of chal-
copyrite with pyrite, minor aphalerite. 


135	 111.0	 60 Same as 117 to 120, somewhat more siliceous and 
brecciated in part. 	 Contains faint disseadnations 
locally of pyrite and. chalcopyrite. 


11.0	 111.5	 50	 . ame as 117 to l2O	 in part highly siliceous, in 
part hig1ly brecciated. soft homfels. 	 Barren 


S


except for local faint disseaninations of pyrite. 
111.5	 i1i8	 38 Same as 117 to 120, somewhatniore siliceous. 	 Barren. 
111.8	 17.2	 30	 . Medium to.. dark grayish green, chloritic hornfels, 


in part more siliceous, and somewhat sheared. and 
brecciated..	 Contains faint disseminations of 


•	 :	 . pyrite and. chalcopyrite, trace of aphalerite. 
152	 157	 211. Grayish green, highly siliceous hornfels,. 	 Contains 


faint d.isseainations of pyrite, cha.lc6pyrite, less 
pyrrhotite..	 . . 
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Hole B-6 (Cant.) 


Core 
Footage recovery, 


From- To-	 inches 


155	 i6o
	 30 


3.60 i6	 21 


i6 170	 22 


170 1711.	 23


171.1.	 176	 17 


176	 18.1	 26 


18.1.	 185
	 211. 


185	 188
	


15 


188	 192	 22 


192	 196
	


37 


196	 201 


201	 206 


206	 213.	 11.8 


21.1.	 213	 22 


213	 218
	


31 


11.092


Description 


Same as 152 to 155 . Contains faint disc emine.tions 
of pyrite and. chalcopyrite, trace of sphalerite. 
Latter part of section in small frauents. 
(Fault zone?) 


Saie as 152 to 155, in part well brecciated.. Con-
tains poor seams and. d.isseminations of pyrite end. 
QhalQopyrite. trace of galena. 


Same as 152 to 155. Contains faint d.isseiminations 
of pyrite end. chaloopyrite. 


Medium dark grayish green, chioritic hornfels, 
sheared and. brecciated as in a fracture zone. 
Contains heavy concentrations of pyrite, trace 
of chalcopyrite. 


Medium clark grayish green chioritic homfels, 
slightly brecciated. Nearly barren except for 
trace of pyrite and. chalcopyrite. 


Same as 1711. to 176, in part more siliceous, end 
well brecciated., Trace of pyrite and. chalcopy-
rite. 


Same as 171.1. to 176, strongLy sheared and. brecciated.. 
Contains faint d.isseminations of pyrite, one poor 
concentration of pyrite end chalcopyrite. 


Same as 171.1. to 176, slightly brecciated.. 
Contains one heavy concentration of pyrite, minor 
chaLcopyrite. 


Same as, l71 to 176, somewhat sheared. and. brecolated. 
Barren. 


Same as 1711. to 176, highly sheared. and somewhat 
breociated.. Contains poor concentrations of pyrite 
with minor chalcopyrite, few thin disc erninations. 


Same as 1711. to 176, in part highly siliceous. In 
part well brecciated.. Contains two fair to poor 
concentrations of pyrite with minor ohalcopyrite. 


Medium to dark greenish gray, impure quartzite. In 
minor part chlor±tic. Barren except for faint 
seams and dissemi.natiOns of pyrite and. ohalcopy-' 
rite. 


Medium dark grayish green, highly siliceous, 
chloritic hornfels. Contains fair concentrations, 
poor disseminations of pyrite. and. chalcopyrite. 


Medium grayish green, highly siliceous hornfels. 
Contains faint disseininatioris of pyrite and chal-
copyrite. 


Same as 211 to 213, in part more chioritic, and. 
somewhat brecciated.. Contains poor concentrations 
and. disseminations of pyrite and chalcopyrite•. 







Hole B-6 (Cont.): 


Core 
Footage	 recovery 


Fri- To-	 iches	 Description 
218	 221	 16;	 Same as 211 to 213, in part more ch.loritic, and. 


somewhat brecciated. Contains faint disainations 
of pyrite and. chalcopyrite. 


Hole B-7 


Location:. 700 level	 Thclination: -° 
Coordinates: l0,33 N., 9,911.6 1.	 0 	 Completed. length: 322 feet 
Bearing: D west	 (81 feet drilled by Bureau 


of Mines) 


Core 
Footage	 recovery, 
'om- To- inches 


	


211.1	 2+6	 36 


	


211.6	 2l	 311. 


2l 256 20 


2% 261 39 


261 2611. 21 


2611. 269 31 


269 2711. 11.9 


2711. 279 58 


279 . 281k 


281.1. 286 18


286	 288	 17 


14.092


Description 
: Dark reddish brown, fine to medium rained, impure 


auartzite, transQcted by white quartz veinlets. 
•	 Trace of pyrite and. ohalcopyrite 'as thin films 
• . along fractures.	 ' 


Same as 211.1 to 214.6 except for first 8 inches of 
light green a1tere clayey-thloritic quartzite 
containing thin seams of pyrite. 


Same as 211.1 to 211.6 except for first 6 inches of 
light green, altered clayey-chloritic quartzite, 


•	 containing no mineralization. 
Sn.e as 211.1 to 2).1.6. Poor pyrite disseminations 


along sane quartz veinlets. 
Same as 211.1 to 21.1.6, except for little local 


diloritization associated with minor pyritization 
along quartz veinlets. Trace of ga1ena, 


Same as 211.1 to 211.6, except.. for sane looal light, 
ahioritization • Contains one fair concentration 
of pyrito with galena and. chalcopyrite 


Same as 211.1 to 211.6, in part slight:Ly brecciateci and. 
locally chioritizeci. Contains thin films of 
pyrite, trace of galena.. 


Same as 211.1 to 211.6, in part somewhat brecciated. 
and chlorItized. Contains thin seams of pyrite. 
ch.lcOpyrite, and. pyrrhotite. 


Same s 211.1 to 211.6, in part slIghtly brecciated. 
Contains thin films of pyrite along seams, same 
cthalcopyrite . 


Samc as 211.1 to 211.6, somewhat brecciated .wi4h cpre 
partly broken in franents. Slightly chioritized. 
locally and. contains films of pyrite and. dial-
copyrite.	 S 


Same as 2811. to '286. 
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297 301	 28 


301 306	 30 


306 311	 12 
311 316	 26


316	 517	 7 


317	 322


Hole B-7 (Cont.) 


Core 
Footage	 recovery 


FrQn-	 2.	 inches 
288	 293 127: 


293	 297	 18 


•	 De$cription 
Medium to dark reddish brown, fine to medium 


graineci impure quartzite, transected by few thin 
quartz veinlets. Faint films of pyrite along 
seams. 


Same as 288 to 293, half altered. to clayey-
thioritic rock, recuented with smithscinite (fl. 
Core bi'oken into small pebble fragnients. Con-
d.ition of rock indicates fault zone 


Same as 288 to 293. Contains few faint seams of 
pyrite. 


Same as 288 to 293. Core locally broken into 
pebble fragnents and slightly chioritized.. Con-
tains few faint seams of pyrite. 


Same as 288 to 293, slightly brecciated. Barren. 
Same as 288 to 293, slightly brecciated. and. re  


cemented with smithsonite (?). Core locally 
broken in pebble fragrients. 


Altered. clayey and chioritic quartzite, broken in 
small pebbly franthts. 


Medium to dark reddish brown and. gray, fine to 
medium grained quartzite, well brecciated., 
variously reôemented. by quartz, cthlorite, and. 
smithscinite. Last 6 inches soft, broken, and. 
highly. ohioritic. Contains thin seams and faint 
disseniinations of pyrite, trace of chalcopyrite. 


Hole B-8 


Location: 500 level	 .	 Inclination:. Horizontal 
Coordinates: 10,11.77 N., 10,195 .E.	 Completed. length: 214.3 feet 
Bearing: N. .750 w. 


Core 
Footage	 recovery, 


Frara-. To- inches	 Description 


0	 .	 60	 Greenish gray, chioritic quartz pebble conglomerate, 
well bra ociated and recemented, 


•	 ..	 ..	 .	 Mineralization good - predominantly pyrite, 
fonning cirusy, vesicular fillings and replacements 
of the ground up chloritic matrix among the rock 
franents. Appears to replace some of the 
chioritic homfels fragnents also. Associated 
with it and. in much smaller amounts are chalcopy-


•	 rite and aphalerite. Galena occurs sparingly. 
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EoleB-8 (Cont.) 
Core 


Footage	 recovery 
From- To- inches 


5	 10	 '53 


Description 


Same as 0 to 5; in part, highly silic:ified.. Contains 
d.rusy cavities lined with quartz crystals. Near1 
barren of mineralization vbere silicified, other-
wise only fair to poor with pyrite, chalcopyrite, 
arid sphalerite. 


Same as 0 to 5, except mineralization is poor. 
Greenish gray, chloritic, quartz pebble conglomerate, 


strong1 brecciated. Matrix, consisting of fine 
grained chlorite and medium grained. quartzitic 
rock fraients, makes upabout i/ of the rock. 
1tLnera1ization poor to fair with disBeminations 
of pyrite, chalcopyrite, sphalerite, and. galena 
as fillings and replacnent. 


Seine rock and mineralization as 13 to :17. 
Greenish gray, chioritic, quartz pebble con-


glomerate, not quite so brecciated as 15 to 17, 
but more recemented. with silica. 1ineralization 
poor in pyrite, chalcopyrite, sphaleri te, and 


J..ena. 
Same as 22 to 27. 
Same rock as 22 to 27, in part alteration of rock 
minerals has taken place with formation of clayey 
minerals • Liinonite forms in open spaces from 
alteration of iron minerals. Mineralization fair 
to poor with pyrite predominatly and chalcopyrite 


• in patches as replacement and filling, also in 

minor, association are sphalerite and galena. 
Sphalerite and. galena also form some thin seams. 
Pyrrhotite may be present in sparse amount. 


Same as 22 to 27, nearly barren of mineralization 
except for fine disseminations and seams of pyrite 
and chaIcopyrite, trace of galena arid aphalertie. 


Same as 22 to 27, contains minor disseminations 
0±' pyrite, chalcopyrite, sphalerite, and galena. 


Same as • 22 to 27, in part a little more chloritic. 
Mineralization minor in dissaminations of pyrite 


• and chalcopyrite. Trace only of aphalerite and 
• galena. 
Same as 22 to 27, in part a little more chioritic. 


e fair pocket of' spha.lerite with pyrite, 'minor 
disseminatione of pyrite arid chalcopyrite. Open 
cavaties are lined with quartz crystals. 


10	 13
	


25 
15	 17
	


48 


17	 22
	


'5 
22	 21
	


60 


27	 32.	 46 
32	 55
	


25 


35 


8.	 11.2	 30 


42	 11.7	 34 


47	 52
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Hole B-8 (Cent.) 


Core 
Footage	 recovery, 


From-	 To-	 inches Description 


52	 57	 53 Greenish gray, chioritic, quartz pebble conglomerate, 
brecciated. and recemented. 	 Contains genbrally 
disseminated in small minor patches and crystals 
pyrite, sphalerite, galena, and chalcopyrite. 


57	 62	 )4.7 Same as 52 to 57, contains fair concentrations of 
pyrite as filling and replacement of matrix of 
rock..	 thalcopyrite foxns sonic fair but small 
concentrations.	 Associated with pyrite in minor 
amounts are chalcopyrite, aphalerite, galena, and 
possibly pyrrhotite (7). 


62,	 65	 10 Same as 52 to 57, sparse mineralization with same 
association as above. 


6	 70	 23 Same as 52 to 57, but highly silicified, barren of 
mineralization. 


70	 72	 9 Same as 52 to 57, in part highly silicified, mineral-
ization sparse to barren, except for one heavy 
concentration of pyrite..	 Associated with it and. 
in minor amounts are chalcopyrite and sphalerite. 


72	 76	 13 Same as 52 to 57.	 Contains one havey concentration, 
also thin seams of pyrite.	 Chalcopyrite is sparse, 


•	 . trace of sphalerite in thin seam associated with 
pyrite, 


76	 80	 18 Same as 52 to 57, somewhat siliceous. 	 Contains fair 
concéntiations and seams of pyrite; chalcopyrite 


• and sphalerite, only a trace. 
80	 82	 10 Same as 52 10 57 •	 Locally contains fair seams of 


pyrite. 
82	 85 .	 24	 . Sane as 52 to 57, in part more siliceous.	 Contains 


minor concentrations of pyrite.	 In association are 
possible pyrrhotite (7) and marcasite (7). 


8	 90	 25 Greenish gray, chloritic, quartz conglomerate tran-
•	 . sected. by few quartz veinlets.	 More chioritic 


S
portions sparingly mineralized by pyrite, pyrrhotite, 
lesser amounts of cha.lcopyrite and aphalerite, 
trace of galena. 


90	 95	 30 Same as 85 to 90, in part a little more chloritic, 
brecolated, and. recemented with quartz. Pyrite 
mineralization good in concentrated pockets, re-
placing and filling matrix. 	 Associated with it 
are fair amounts of ephalerite, minor chalcopyrite. 
Pyrrhotite deposited along seams. 


95	 99	 7 Same as 8	 to 90.	 Faint showing of pyrrhotite and 
pyrite.	 Poor recovery may indicate fault zone (7). 


99	 101	 9 Same as 85 to 90.	 One fair pocket of pyrite,
pyrrhotite in association. 
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Hole B-8 '(Cont.) 


Core	 .	 . Footage	 recovery,	 .. .	 .	 .	 .	 .	 . .: 
Fran- To- inches	 Des cription 


5i''	 18 '	 Same as 85 to 90. Poor iseiiinations of 'mvrite with 


.1P5 110: 


l.o.', :1.... 


115 120 . 211. 


120, "12" 


'121. '127 


127'	 ' 130 23 


130 132 11 
132 133 
133 137"	 ' 16 


137	 ' ' 139	 ' '• 


139' )A2'" 29 


111.2 A6' 12 


i116 150 ,	 26 


150 , 155 


,	 "'i6o'."8
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.p'yrrhotite and chalcoyrite. 
Sae as 85 to 90. , Neari'y barren, except for trace 


of pyi'ite, pyrrhotite, and chalcopyrite.' 
Same as' '85 to 90, except more siliceous. Trace only 


0±' pyrite, pyrrhotite, and chalcopyrite. 
Gre&iish gray, chloritic, quartz oonglcirnexate, we11. 



'brecciated and. 'recemented with quartz. Contains 
fratents of chioriti c hornfels, few drusy cavities 
O±' quartz crysta1, and minor amounts of pyrite and 
chalcopyrite. ' 


Same as 115 to 120, Contains poor to faii' showing of 
pyrite with minor pyrrhotite and. cha.lcopyrite. 


'Saxije 'as 115 to: 120, in part more siliceous, few thin

seams of pyrite, with minor pyrrhotite and. ohal-
copyri 


Same as 115 to 120,. i.n part more siliceous, nearly 
barren 'except ±or trace o± pyrite and. pyrrhotite. 


Same .s 127 to .130. 
Same as 127' to 130. , 	 ', 
Gièenish' gray, 'qua±'tzitic conglomerate, brecciatod. 


and. zeciuented' with silica. Contains thin seams 
.f pyri'te nearly length of sectiOn. 


Same as 133 to 137.' Contains pyrite, trace of Chal-
cópyrit'e' in i±ie' d.issOniinations and in rninQr con-. 
ceeit.io1s. .	 "	 , '	 ' 


''Same s 133 to '137. Contains few thin seams of 
chlorite, fine "disseminations of pyrite, pyrrho.tite, 
and cha'lcopyrite.	 '	 ' 


Same s 133 to 137. Pyrite fonris hoavy concentration 

with pfrrhotite. In association are minor chal-' 
copyrite and inarcasite. 


Dark" green, chloritic hornfela, slightly brecciated., 
altred Ii part along some seams to serpentine'' 
Contains poor seams and. concentrations of' pyrite 
with pyrrhotite and chalcopyrite, drusy cavities 
Of quartz. 


Greenish gray, ' chlbriti c1 quartz conglomerate, quite 
siliceous in greater part and nearly barren of 
mineralizatiOn. 


'Grayish ren, high.y ohioritic conglomerate, some-
what brecciated. and. recnented. with quartz. Con-
tains 'she dri..sy cavaties lined, with quartz. Few 
fair poökets of' pyrite. end. chalcopyrite, trace of 
sphaler.te. Mineralization occurs as filling and. 
replacement of' the matrix. 
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hole B-8 (Cbnt.) 


Core 
Footage	 recovery, 


Frcm-	 To-	 inches .	 Des cription	 •. 


i6o	 165	 25	 . Sn.e as 155 to i6o.	 Contains faint dllsseminations 
of pyrite and chalcbpyrite, one fair pocket of 
pyrite and inarcasite, minor ohaloopyrite. 


i6	 .	 169	 ... •Medituu dark grayish green, brecciated,. soft chloritic 
hofe1s.	 moralization poor with only faint' 
disseminations of pyrite end pyrrhotite, one thin 
veinlet of pyrrhotite. 


169	 17k:	 , 6 Same as i6	 to 169, receniented. with cj.uartz, acme of 
which is chalcedonic. 	 Contains few poor to fair 
concentrations of 'pyrite and pyrrotite, trace of 
chalcopyrito. 


17k	 179.	 60 Iedium dark .grarish green, brecciated, clüoritic 
hornfcls,soraewhat siliceous. 	 Contains poor to 
fair pocketa of pyrite, d.issem.inations of pyrrhoti 
and. chalcopyrite. 	 '	 . 


179	 i811	 60	 ' Same as 17k to 179, in part well brecciated and. re-
cemented w.tt^'.. quaitz.	 Contains few poor to fair 
pockets of pyrite, acme pyrrhotite, minor dial-
copyrite in 'disseininations. 


1814. 	 189	 14.3 Same as 17k 'to 179, faint d.lsseminationa and. poor 
seams of pyrite, pyrrhotite, and chalcopyrite, 
trace of marcasite. 


l	 .194	 .. 60 . Same as 1711. to 179 ) in part well brecciated.	 Contair 
few. 'fair pockets of pyrrhotite and pyrite, minor 
chalcopyrite, trace o 	 sphalerite. 


1911.	 198	 35 Same as 17k to 179, contains only faint seams and 
disseminations'of pyrite, pyrrhotite, arid chal-,. 
copyrite.	 '' 


198	 200	 13	 ..	 , Same 'as' 17k to 179, fairnt seams and diss€ninations 
of pyrite, pyrrhotitè, and chalcopyrite, 


200	 205	 6i ' Same as 17k th 179.	 Contains one fair concentration 
of pyrite, poOr disseminations and. seams of 
pyrrhotite and chalcopyrite 


205	 210	 60 'In part same as 1711. to 179.	 'cm 207.5 to 210 dark 
reddish brown q.uartzitic horrxfels, slightly 
chibritized in part.	 Mineralization nearly barren 
in the latter part of sèction 	 but in chlorltic 
honifels one good éoncentration of pyrite and. 
pyrrho.tite, minor chalcopyrite, and. trace of 
'Sphelerite. 


210	 ,	 215 .	 52 Medium dark grayish green, soft, chioritic homfels 
in part 'well' brociated and reccmOnted with dense 
white quartz	 'Few good concentrations of pyrite 


• 	 . 	
' with' pyrrhotité, 'thinor amount of chalcopyrite. 


215	 218	 26 Medaum dark grayish green, ohloriti C hom± els, quite 
siliceOus and. little brecciated. 	 Contains one 
fair: to good. pbOket, otherwise sparse disseminations, 
of pyrite and pyrrhotite. 
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Hole B-8 (Cont.) 


Core 
Footage	 recovery, .	 . 


prom-, To-	 inches 0	 Description	 .	 .	 . 


218	 221.	 38 Medium dark grayish green, 3 oft, chloriti c homfels, 
- well brecciated. and. récnented with thin quartz 


seams.	 Few poor to fair . concentration.s of pyrite 
and. pyrrhoite, traôe of chalcopyrit.e.. 


221.	 225	 37 Same as 218 to 221, same mineralization. 
225	 .. 228	 36	 . Medium dark grayish green, quartzitio, ohloritic 


•	 .	 . honifels, barren of mineralization except for one 
poor pocket àf pyrite and pyrrhotite. 


228	 233	 .	 48 Medium dark grayish green, soft, cthlorit±o bomfels, • well brecciated.	 Nearly barren except for 2 or •	 . 3 minor pockets of pyrrbotlte and pyrite.	 Contains 
• many open cavaties, some lined with quartz crystals. 


233	 238	 56 Same as 228 to 233, mineralization only trace of 
prite and. pyrrhotite. 


238	 243	 55 Same as 228 to 233, in part more siliceous.	 Contains 
• minor disseminations of pyrrhotite and. pyrito •	 . locally. 


Hole B-9 


Location:	 OO lQvel Inclination:	 -289 
Coordinates:	 10,478 N., 10,196 E.	 Completed length.: 	 197 feet 
Bearing:	 N. 4° W. 


•	 Core 
Footage	 . recove.ry, 


From-	 To-	 inches Description 
• 0	 .2	 21	 . Greenish gray, chioritic conglomerate, brecciated. 


and well recemented. with quartz.	 Some chlorltic 
fraients are soft, beld.together by opei seams 
of quartz crystals.	 Fair minerelization	 by re-
placeiiient and filling of matrix and o:pen spaces., 
of pyrite and sphalertie, minor chalcopyrite, 
trace of galena. 


2	 4	 20 Same as 0 to 2, mineralization by rp1acaentand 
filling of matrix, fair to good in two concentra-


0


tions of pyrite, minor ephalerite, chalcopyrite, 
and galena. 


i-i.	 6	 20 Same as 0 to 2, though more siliceous. 	 One fair 
pocket of pyrite, minor chalcopyrite, trace of 
sphalerite and. galena. 


6	 •	 11	 59	 0 Same as 0 to 0 2, though more siliceous •	 Mineral-
ization poorto fair with two concentrations of 


• pyrite, minor sphalerite, galena; pyrite and. chal-
copyrite, pyrrhotite are in fine dissaninationB. 
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Hole B-9 (Cont.) 


Core 
Footage recovery, 


Bci- To- indies 
• 11 15 46 


15 18 36 


18 22 48 


22 25 36 
25 30 36 


30 132 24 


32 36 19 


36
	


Ia	 25 


41	 4	 30 


ks 1+7 16 


47 52 14 


52 4 22 


4 57 24


57	 62	 49 
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Description 
Same as 0 to 2, in part more siliceous. Two good 


concentrations of aphalerite and. pyrite, galena 
and chalcop1yrite in meager diss eniinations. 


Same as 0 to 2. Mineralization poor with one thin 
pocket of sphalerite, fine disseniinations of 
sphalerite, pyrite, chalcopyrite, and. galena (?) 


Same as 0 to 2. Mineralization meager with fine 
dJ.sseminations of pyrito and. aphalerite, some 
chalcopyrite. 


Same as 0 . to 2, mineraJ.ization same as 18 to 22. 
Same as 0 to 2, ininaralization in fine general 


disseminations 0±' pyrite, sphalerite, and chalco-
pyrite. One fine seam of sphalerite and chalco-
pyrite. 


Same as 0 to 2, in part more chioritic. Mineral-
ization poor with one thin patch of sphalerite, 
scaterec1 small pockets of pyrite and chaloopyrite. 


Same as 0 to 2, though more siliceous. Sparse 
mineralization with th.n seams of sphalerite, 
pyrite, and chalcopyrite. 


Light greenish gray to dark red.&Lsh gray, fine to 
medium grained, impure quartzite transected by 
chloritic seams. Greenish parts due to chioritiza-' 
tion. Mineralization poor' in fine disseminations 
of pyrite and chalcopyrite, one sinai]. patch of 
gelena. 


Same as 36 to 41, brecciated. and recemented. with 
quartz. Mineralization confined to fine .dis-
scminations of pyrite,, chalcopyrite, aphalerite, 
and perhaps galena (.?). One seam of sphalerite. 


Same as 36 to Ia, barren except for scatte'ed. grains 
'of pjrite. 


Dark reddish gray, fine grained. quartzite, brecciated 
and receinenteci with quartz. Barren of minera.liza-
tion..	 S 


Same as 1+7 to 52. Barren except for scattered dis-
saaixiations .ofpyrite. 


Sane as 1+7' to 52, in parts chloritized. Mineraliza-
tion 'meager in fine di.sseininations of cha4copyrite 
and pyite, small patch of sphalerite. 


Grayish green, chloritic, quartz conglomerate, 
brecciated and recemented. with quartz. Mineraliza-
tion poor' in' fine generally disseminated pyrite, 
chalcopyrite, sphalerite and possibly pyrrbotite 
anti ga.lena. 
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Core 
Footage recovery, 


Fran.-	 To- inches 


.62	 '67 55 


67 72 52 


72 75' '29 
75 80 • 63 


80 83 19 


83 88 6 


88' 12 
914. '39 


914. '95 '12' 


95 100	 . 


100 lOti. .10 


104 109" 0 


109 1111. 7


i114	 119 . ' .23 


119 123	 29 


123 127	 35


hole B-9 (Cont.) 


Decription 


Same as 57 to 62, in part highly chioritic. 
Mineralization fair to poor in general disseniirxa-
tions, few small concentrations, few small con-
dcentrations of sphalerite,. galena, pyrite, minor 
chalcop.yrite and pyrrhotite. 


Same as 57 to 62, in part highly chioritic. Mineral-
ization fair to poor in general disseminations, 
few small concentrations of sphalerite, pyrite, 
some chalcopyrite and galena. 


Same rock and mineralization as 57 to 62. 
Same as 57 to 62, though generally more siliceous. 
Barren 'except for poor dissniinations of pyrite. 


Dark greenish 'gray, quartzitic conglomerate, con-
taining poOr concentrations of pyrite with 
ephalerite and chalcopyrite in association. 


Same as 80 to 83, well brecciated and. receinented. 
with much quartz. Many fragnents are highly 
chioriti c • Mineralization in poor d.iss ninati ons 
of pyrite.' 


Same rock and' mineralization as 83 to 88. 
Grayish green, highly chioritic conglomerate,' con-


taining one poor, one 'fair concentration of pyrite 
'with poor disseiuinations of sphalerite in 
association. . 


Same as 89 to 94, contains one fair concentration 
'of pyrite'with' trace of sphalerite and chalcopyrite, 


Same as 89 to 94, strongly brecciated, with the 
fonnation of'slickensides in chioritic portions, 
developed more near lower part of section. Poor 
mineralization with concentrations of pyrite. 


Same as 95 to 100, barren of mineralization; . more 
evidence of shearing. 


'No core recovery. Fault zone probable with the 
foregoing additional evidence. 


Core recovery poor. Fault zone indicated, as 
brecciation and. shearing are strong. Minor 
disseii].inations of pyrite. 


Light greenish gray, 'chl'oritic conglomerate,. 
brecciated and highly silicified. , Contains minor 
concentrations of pyrite with pyrrhotite. 


Same as 1l14 to' 119. Minor patches of pyrite with 
chalcopyrite, sphalerite. 


'Dark grayish green, fine grained, soft, chioritic 
homfels. Mineralization sparse with dis-
s €aninations of, and thin seams of, pyrite. 
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o1e B-9 (Cant.) 


Core 
Footage	 recovery, 


From-	 To-	 inches Description 
127	 132	 6 Sane as 123 to127, somewhat silicified.. 	 Nearly 


barren except meager dissninations of pyrite. 
132	 .3l4.	 6 Greenish gray, fine to medium graineci, quartzitic 


sands tone.	 Contains one fair can centrati on of 
py'ite with trace Of aphalerite. 


1314.	 137	 10 Same as 132 to 134., highly silicified.. 	 Contains 
• few thin seams of pyrite, locally dissaminatecl 


• fine whitecr rsta1s ' (marcasitefl. 
137	 139	 21 Same as 132 to 1314..	 At 137 feet recovered, loose, 


rned.iwn grained. q ,uartzitic sand. containing pyrite, 
may be sludge cua€ht in core barrel • 	 In remainder 


• pyrite mineralization sparse. 
139	 114.2	 20 Light greenish gray, quartz itic conglomerate, 


• brecciated. and. highly silicified,. 	 Contains one 
fair concentration of pyrite, poor d,isserninations 
and. s€zrdnations and seams of pyrite, trace of 
chalcopyrite. 


114.2	 114.7	 11.6 Same as 139 to 114.2, in parts highly chioritic, but 
• well recemented. with white crystalline quartz. 


Contains meager d,isseminations of pyrite with 
pyrthotite end chalcopyrite. 


114.7	 L52	 i2 Same as .l142 to 114.7, faint disseminations of pyrite. 
152	 157	 9 Greenish gray, fine to medium grained, q,ua.rzite. 


One heavy concentration of pyrite, otherwise faint 
• dis seminations. 


157	 162	 1+. Same as 152 to 157, in broken pebble fra&nents, 
• partly altered to clay minerals • 	 A fracture or 
fault zone may be indicated, as also evidenced. by 
poor core recovery from 152 to 162.	 Contains one 
poor concentration of pyrite, with minor splialerite 
and. chalcopyrite, 


162	 1611.	 20 Greenish gray, chloritic conglomerate, brecciated. 
and recemented. with abundant quartz. 	 Contains 
highly concentrated, in part nearly solid. core, 
of pyrite,	 From its honeycomb texture is indicated. 
filling and. replacement of original breccia matrix. 


• Contains traces of chalcopyrite in pyrite, also • marcasite. 
1614.	 167	 30 Same as 162 to i6Li. , highly silicified.. 	 Mineral-


•ization seine with high concentrations of pyrite, 
traces of sph&lerite and chalcopyrite, some 
marcasite. 


167	 170	 20 Same as 162:to 1614..	 Contains one heavy concentration 
of pyrite, faint dissem.nations and. seams of thai-
Oopyrite. 
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Jo1e B-9(Cont 


Core 
Footage	 recovery, 


____ • To-	 iflcIes •Description 
170	 173	 J5 Grayish green, fine grained., breociated., chloritic 


• homfels •	 Contains one poor concentration of 
pyrite, faint d.isseminations of chalcopyrite. 


173	 176	 i.3 Grayish green, homfels cong1cv.erate, brecciated. 
• and. silicified..	 In mid.d.le of section lIght gray, 


med.iwn grained. sand.stone0 	 Contains dusy 
cavaties of quartz crystals, one poor concentration 
of pyrite, end faint d.issiinations o	 pyrito 
and chaloopyrite. 


176	 180	 k8 Saxie as 173 to 176, in general highly silicified. 
Contains several fair to good. pyrite concentrations, 
trace 0±' chalcopyrite. 


180	 182	 l	 : Same as 176 to 180, barren of mineralization except 
for traces of pyrite and. chalcopyrite. 


182	 187 . 	 38 Greenish gray, in part dark olive gray, zne&Lun]. to 
fine graineci, impure quartzite; minor ohioritiza-
tion, sparse pyrité diasetn.inatlons. 


181	 192	 0 Same as 182 to 187, in part weakly brecciated and. 
rècnented with quartz. 	 Sparse pyrIt	 dis-
s€ninations. 


192	 197	 54. Same as 182 tO 187, in minor part hornfelslc.	 Sparse 
•	 •• dissein.inations of pyrite end. chalcopy:rite. 


•	 Hole B-b 


Location:	 700 level	 • Inclination:	 _600 
Coordinates:	 l0,19 N.,10 184 E.	 Completed. length:	 6 feet 
Bearing:	 S. 30° W.	 • -	 • 


•	 •	 Core 
Footage •	 recovery, 


n-	 To-	 inches •.	 Des cription 
0	 3	 •	 31 LIght, greeniah gray,. quartzite pebbl.e cong1caerate, •	 • brecciated. and. receniented. with quartz and. sparse 


•	 • chlorite.	 Contains one thin seam of molybd.enite, 
sparse cliseaminatlons of pyrrhotite with lesser 
cha.loopyrite and. pyrlte. •


8	 8 Same as 0 to 3.	 In part made up of soft chioritic 
hornfels franents, which contain a heavy con-


• centratioh of pyrite with minor chalcopyrlte, and. 
•	 •	 • otherwise contains sparse d.iasinatIons of •	 •	 • pyrrhotite, chalcopyrlte, and. pyrite, trace of 


aphalerite.	 One quartz vein.let contains fair amount 
of molybd.enite.
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hole B'L0 (Cant.) 


Core 
Footage	 recovery, 


From-	 To-	 inches Des cripti on 
8	 35 Same as 0 to 3.	 Contains one poor concentration, 


saparse dissninations, of pyrite with chalcopy-
rite, one poor concentration of smithsonite as 
filling.. 


II	 15	 30 Same as 0 to 3, with some drusy cavaties lined with 
quartz crystals 'from 5 to 10 xm	 in size.	 Contains 
few faint concentrations of pyrite with chalcopy-
rite, trace • of' sphalerite. 


15	 17	 29 Medium grayish green, medium to fine grained. quart-
zitic hbifels, in part altered and chloritized, 
sJightly brecciated..	 Contains one poor concentra-
tion of sphalerite, faint disseminations of 
pyrrhotite, pyrite, and chalcopyrite. 


17	 21	 30 Same as 15 to 17, in part chloritic honifels • 	 Well 
brecciated. and recemented with quartz. 	 Pyrite 
very sparse. 


21	 26	 36 Same as 15 to 17, well brecciated and recem.ented. with 
quartz.	 Contains faint disseminations of pyrite, 
pyrrhotite, and chalc'opyrite. 


26	 31	 42 Chioritic quartzite conglomerate, thoroughly brec-
dated.	 Coiltains films of molybdenite along seams, 
faint disserninations of pyrrhotite, pyrite, and. 
chalcopyrite. 


31	 36	 33 Same as 26 to 31, ' except last 8 inches of dark 
reddish 'brown, fine' grained, slightly chioritized 
:impure quartzite. 	 Contains faint disseminations 
of pyrite and sphalerite, trace of galena. 


36	 41	 30 Dark reddish brown, fine grained, impure quartzite, 
transected. by fine quartz veinlets. 	 Altered to 
soft chioritic honifels from 15 to 25 inches,' 
which contains poor dissenilnations of aphalerite'. 
Otherwise contains sparse' d.isseminations of pyrite. 


a	 46	 15 Light to dark reddish brown, fine to medium grained. 
• impure quartzite, Ili part chioritized. 	 Barren 
except' for trace of molybdenite, pyrite, 'and chal-
co:Pyrite. 


Ii.6	 50	 24 Same as 41 to 46.	 Contains faint disseminations of 
pyrrhotite, j)yrite, and. chalcopyrite. 


50	 53	 32 Same as 41 to 46.	 Barren except for trace of 
pyrrhotite and. pyrite. 


53	 56	 30 Sameas 41 to 46.	 Barren' except for one thin seam
of sphalerite, less pyrite. 
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Hole B-Il 


Location: 700 level 	 Inclination; -15° 
Coordinates: io,i61 N., 10,188 E.	 Cnpleted. length: 211.6 feet 
Bearing: S. 55 E. 


Gore' 
Footage	 recovery .' 


Frcvi-	 To-	 inches Description 
0	 5	 58 Greenish gray impure quartzite conglaerate, 


brecciated., slightly chioritized., arid. recernented. 
• with' quartz •	 Contains one fair concentration of 


pyrite and. chalcopyri'te, otherwise faint seams 
and. d.isseminations of pyrite, chalcopyrite, and. 
pyrrhotite. 


5	 9	 4.6 Same as 0 to 5.	 Faint' seams and. disserninations of 
pyrite, ôhalcopyrite, and. pyrrhotite. 


9	 12	 26 Same as 0 to 5.	 Few faint seams and. disseminations 
of pyrite and. chalcopyrite. 


12	 1	 36 Same as 0 to 5.	 Few faint ses and. disserninations 
of' pyrite and. chalcopyrite, trace of spha.lerite. 


15	 17	 20' Same' as 0 to 5.	 Contains a few cLrusy cavaties lined. 
with quartz crystals, fine pyrite crystals, and. 
minor smithsonite. 


17	 21	 1.8 Same as 0 to 5.	 Few faint traces of pyrite, thai-
ccpyrite, and. pyrrhotite. 


21	 22	 9 Same as 0 to 5.	 Contains one small drusy veinlet 
lined. with waurtz crystals, fine pyrite, and. 
trace	 f sphalerite. 


22	 27	 59 Same'as 0 to 5.	 One 5 inch zone of d.ark green, soft, 
cliloritic rock contains a heavy concentration of 
pyrite with chalcopyrite.	 Otherwise faint clis-
sem.inations of pyrite, chalcopyrite, and. pyrrhotite. 


27	 31	 148 Same. as 0 to 5.	 Contains few traces of pyrite, 
cha.lcopyrite, 'and. pyrrhotite. 


31	 33	 •	 2	 •	 • Same as 0 to 5.	 Contains poor seams and. dissernina-
tions of pyrite and. chalcopyrite, trace of 
pyrrhotite and. sphalerite. 


33	 37	 36' SameasOto5,exceptone8inchzoneofsoft 
clayey-chloritic rock; contains three poor con-
centrations of pyrite with chalcopyrite and. 
bornite, also minor d.issemmnations of marcasite 


•	 • and. trace of' pyrrhotité, and. sphalerite., 
37	 2	 60 Same as 0 to 5.	 One 8 inch zone contains soft claye. 


chloritic rock which contains a fair amount of 
:.,molybd.enite with minor pyrite and. sphalerite. 
Otherwise faint trace's of pyrite and. chalcopyrite. 


11.2	 11.7 	 55	 ' • Same as .0 to 5, in part apparently cemented. with 
chlorite.	 Contains poor seams and. d.isseruinations 


• of pyrite and. chalcopyrite, trace of sphalerite. 


11092 -39-







Hole B-fl (Cont.) 


Core 
Footage	 recovery,	 ... 


Frcxn- To- inches	 Des cription 
47	 52	 57	 Sie as 0 to 5. Contains poor dissuinations of 


52	 57 


57	 60 


	


95	 100 


	


100	 105


pyrite, chalcopyrite, and. pyrrhotito. 
57	 Same as 0 to 5, somewhat more chioritic. .. Contains 


faint d.isscminations of pyrite, chalcopyrite, and 
pyrrhotite. 


33	 Same as 0 to 5. . Contains one poor to fair con-
centration of chalcopyrite in chioritic portion. 
Otherwise faint d.iss€inations of pyrito, chal-
copyrite, and. pyrrhotite. 


31	 Same as 0 to 5, with two inches of soft clayey-
chioritic rock. Contains faint d.isseminatjons 
of. chalcopyrite, pyrite, and pyrrhotite. 


43 .	 Sane as 0 to 5, a little more chioritic. Contains 
poor cUssefriations ofpyrrhotite, less pyrite, 
trace of chalcopyrite. 


60	 . . Same as 0 to 5, somewhat more chioritic. Contains 
poor d,isscninations of pyrite, pyrrhotite, and 
chalcopy-rite. 


42	 Same as 0 to 5, in part more chioritic. Contains 
poor dissninations of pyrite, pyrrhotite, and 
cha1copyrite 


51	 Same as 0 to 5, in part more chioritic. Contains 
faint disceminations of pyrite, pyrrhotite, and 
and. chaicopyrite. 


27	 Si as 0 to 5, more cthloritic in last 8 inches 
where broken in small fraaents. Trace of pyrite. 


36	 Same as 0. to 5. Contains poor seams and. dis-
seminations of pyrite, trace of chalcopyrite. 


36	 Same as 0 to 5, strongly brecciated.. Last foot of 
seetton altered and broken in small fragnents. 
Contains poor di s seminati cais of pyrito, faint 
chalcopyrite 


25	 Same as 0 to 5, thoroughly brecciated. and, altered., 
in part broken in small franents. Contains traces 
of pyrite and. sphalerite. Character of rock and 
condition of core between 90 and 100 may indicate 
fault zone. 


35	 First 13 inches of section grayish green, medium 
grained,, impure ivartzite, altered, chioritized., 
and partly brQken into srnaJ.l frauents, and. con-
taming trace of pyrité, and. sphalerite. Last 
22 inches light greenish gray to reddish gray, 
medium gcained. impure q,uartzite. Contains trace 
• of pyrite. Boundary between Lower Battle con-






glomerate and Harmony formation at 100 feet. 


6o	 63 


63	 67 


67	 72 


72	 77 


77	 82 


82	 86 


86	 90. 


90 
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Hole B-li (9ont.) 


Core 
Footage	 recovery, 


rcau-	 To-	 inches . Description 
105	 110	 45 Greenish to red.dish gray, medium grained. impure . quartzitê,' altered somewhat at 106 to 107'feet4 


Contains faint seams of 	 yrite and chalcopyrite. 
110	 Uk .	 35 .. '' Reddish gray, medium grained., impure quartzito. 


Contains faint sos and traces of pyrite and 
..	 .	 . .	 chalcopyrite. 


fl4 .	 :117'	 '	 33 Same as 110 tO 1.14,	 Contains one faint seam of 
:	 . and chalcopyrit. 


117	 12].	 32 Dark reddish gray, medium to fine grained. biotite 
•quartzite, transected. by thin veizi.lets of quartz. 
In part slightly cbJ.oritized.	 Contains faint seams 
of pyrite, sparse disseminations of pyrrhotite and. 
pyrite. 


12.1 ..... 125	 34 Same as 117 to 121.	 Contains faint seams of pyrite, 
sparse dissaminations of pyrrhotite, pyrite and 
chaicopyrite. 


125	 127	 2]. Same as 117 to 121. 	 Barren except for sparse dis-
scminations of molybd.enite. 


127	 130	 25 Same as 117 to 121, except for 6 inches segnent altered 
to clay and chlorite which contains sparse pyrite 
andchalcopy'rite.. 


130	 133	 30 Same as 117 to 121 • 	 Contains faint d.isseininations 
of pyrite, chaicopyrite, and. pyrrhotite. 


133	 . 138	 52 'Same as 117 to 121.	 Contains faint seams anid dis. 
s.inations of pyrite and chalcopyrite. 


138	 142	 39 Same as 117 to 121.	 Contains one poor concentration. 
of pyrito and molybd.enite, otherwise faint' seams 
and disseaünations of pyrite and pyrrhotite. 


142	 144	 23 ' Same as 117 to 121.	 Barren except for trace of pyrite 
and iaolybdenite. 


147	 26 Sane as 117 to 121.	 Barren except for trace of 
pyrite and molybdenite. 


147	 '	 152	 '41 Samos as 117 to 121.	 Contains faint seams and dis-
seminátions of pyrite end pyrrhotite. 


152	 157	 60 Same as 117 to 121.	 Contains trace of pyrite and. 
pyrrhotite.	 ' 


157	 162	 32 Same as 117 to 121. Barren. 
162	 167 Same as 117 to 121, ' Barren except for' trace of 


pyrrhotite end pyrite. 
167	 172	 45 Same as U? to 121 for first 7 inches arid last 9 inches, 


Rest of section is a flow breccia consisting of 
white quartz frauents squeezed, pulled. out, and 
deformed in a matrix of dark reddish brown biotit 
quartzite.	 At 30 inches is a light gray portion 
altered to clayeych.loritic rock and broken in small 
frauents,	 The character of the rock may indicate 
a minor fault zone.	 Contains sparse pyrite, chalco 
pyrite, end pyrrhotite, traco of molybdenite. 
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Hole B-li (Cont ..). 


Core 
Footage recàvery, •.. 


Brcan- To- inches Des crition 
i72 177' 60 'Firt 6 inches consi8ts of flow breccia rock. 	 Rest 


of section is md.ium to dark reddish gray,, fine 
to medium graine.d. impure quartzite, tra.nsected. by 
fine quartz seams and. slightly chioritized... 	 Con-
tains faint seams 'and. dissem.inations of pyrite. 	 :. 


177 "182 60 Same as major part of 172 to 177.	 Barren except 
ior trace of pyrite and. moiybd.enite. 


182 187 53 Medium to d.ark reddish gray, fine, to medium grained. 
impure q,uartzite, transected. by fine quartz veIn-•	 .	 . .	 - -lets.'	 Lat 12 inches strongly brecciated.. 	 Barren 
except for trace of pyrite. 


1a7 192 60 Same as 182 to 187. . First 4 inches strongly brec-
dated.	 Barren except for trace of pyrite. 


192 197 •'	 60 Same as 182 to 187 .	 Barren except for two poor seams 
of pyrite. 


197 202 .	 60 Same as 182 to 187..	 Barren except for trace of 
pyrite and chalcopyrite. 


202 207 60 Saijie as 182 to 187. . Contains faint dissiünatjons 
of pyrite,. pyrrhotite, and. molybdenite. 


207 211 48 Same as 182 to 187.	 Contains, trace of pyrite, 
pyrrhotite, and. chalcopyrite. 


211 216 53 Same as 182 to 187 .	 Contains traces of pyri.te, 
pyrrhotite, and chalcopyrite. 


216 22]. 53 Same as 182 to 187.. 	 Contains traces of pyrite. 
221 226 4 Saie as 182 to 187.	 Contains faint seams of pyrite, 


trace of pyrrhotite. 
226 231 60 Same' as 18?. to 187.	 Trace of chalcopyrite and. 


pyrite. 
231 236 46 Same as 182 to 187. 	 Barren. 
236 241 44 Dark reddish brown, medium to fine grained., biotite 


granulite, transected b	 white quartz vein.lets,	 : 
in part impure quartzite.	 Contains faint dis-
sciiinations of pyrite and chalcopyrite. 


241 246' 42 Medium dark reddish 'gray, medium to fine grained. 
biotite quartzite, transected. by white quartz 
veinlets.	 Barren..-
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hole B-].2 


Location: 700 level
	 Inclination: -p300 


Coordinates: 10,163 ., io,i68 E. 	 Cp1eted. ngh	 feet 
Bearing: iAe west 


n


Core 
Footage	 recovery., 


FrQn To- inches 
0	 5	 26 


5 10 11.9, 


10 12 16 


12 15. 36 


15	 .20'	 58 


20 25 


25 30 23 


30 3. 17 


35	 , I O' 19. 


11.0 .11. 21. 


.11.5 '50


11.092


De scrption 
Iviedium greenish gray, quartz pebble ciiiierate, 


brecciated and. receauented. with quartz and. chlorite. 
Contains one fair concentration of molybd.enite in 
fine di.ss€ainations with chalcopyrite and. 
prhotite, otherwise faizt disacminations of same 
minerals plus pyrite. 


Same as 0 to 5, in part chloritic hornfels containing 
sono biotite. tontaiñs pobr d.i$s.eminàtions of 
chalcopyrite, pyrrhotite., pyrite, and. niolybdenite. 


Same as 0 to 5. Contains poor diss,iinations of 
cha.lcopyrite, . pyrite, and. pyrrhotite. 


First 11i inches medium to dark reddish gray, medium 
to fine grained. impure qu.artzite, unbrecciated. 
and trcnseotèd. by fine quartz veinlets. Contains 
trace of pyrrhotite and. pyrite. Rest of section 
medium greenish gray quartzite and, quartz eon-
glom.erate, 'brecciated. and. ch.loritized.. Contains 
faint disseinatlons of pyrite and. chaloopyrite. 


Medium to dark greenish gray, chloritic, quartz 
pebble conglomerate, containing in part some 
'biotite, well brecciated. and. receniented with quartz 
and. chlorite. Contains' three poor concentrations, 
faint d.isseniinations, of pyrite and. chalcopyrite, 
traces of aphalerite and. molybd.enite.. 


Same aè 15 to 2,0, in part highly chloritic. Contains 
faint d.isseminaticns of pyrite, traces of 
aphalerite.. 


Medium dark grayish green, thoroughly brecciated. and. 
altered..: ch.loritic hornfels,. Contains faint dis-
seniinations of pyrite and. sph&lerite.. Fault zone 
may be'in&Lcated. 


Greenish to reddish gray, fine grained., impure 'quart-
zite. Core somewhat broken 'in .fraints, Barren 
except for. thin films of pyrite.. 


Same as 30 to 35. Core broken in ' small pebble 
franents. Barren. 


Dark reddish gray, medium to fine grain.ed, biotte 
quartzite, transected. by thin quartz veinlets, 
Contains traces of pyrrhotite and. p.yri,te. 


In part the same as 40 to k, in part light to dark 
greenish gray, fine to medium grained., oh oritic 
quartzite, slightly brecciated. and altered, 
trañsected by thin 'quartz veinlets, and. seams of 
pyrite and aphalerite.. 
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flole B12 (Cont.) 


Ccre	 ": Footage ' recovery, 
Froia- To- inches	 De8cription 


55	 16	 Dark reddish gray, fine grained. biotite quartzite, 

tran.sected. by thin quartz veinlets, Barren,. 


55	 60	 31	 Same as 50 to 55. Contains films of pyrite, chaJ.-






copyrite, end pyrrhotite, trace of molybdexute. 


Hole B-13 


Location: 700 level	 ':	 0 Inclination: -k5° 
Coordinates: 10,2k8 N., 10,096 E. 	 COmpleted. length: 100 feet
Bearing: S. 15° E 


Core 
Footage	 recovery., 


Frau-	 To-	 inches Description 
'0	 3	 20 Light to medium greenish gray quartzite with minor 


siliceous hornfels, brecciated. and. recemented. with 
quartz and chlorite • 	 Contains thin seams of thai-•	 ':	 0 copyrite arid pyrite. 


3	 .	 7	 36 Light to medium greenish gray quartzite with minor •	 .	 .	 ••.• chioritic homfels, brecciated and. recemented with •	 .	 • quartz and chlorite. 	 Contains a fair concentration 
of sphalerite and. galena, sparse d.issexainations of 
the same plus ohalcopyrite, pyrite, and. pyrrhotite. 


7	 8	 II Medium to dark grayish green chloritic and. siliceous 
homfels •	 Contains sane actinolite, with sparse 


• pyrite and. galena. 
8	 12	 '	 '	 26 Same as 7 to 8, brecciated. and recexn.ented. with quartz, - ....... ,in part sanewhat altered. to clayey rock. 	 0ontain •	 ' poor concen.trations and dissinatiais in breccia 


• matrix, of pyrite, chalcopyrite, traces of 
pyrrhotite, sphaierite, and gaiena. 


12	 1k	 18 Medium greenish gray, siliceous horafels, brecciated. •	 • and rQcemted with quartz and chlorite. 	 Contains 
poor di'ssemintions and. seams of chalcopyrite, 


•	 .	 ,	 .•-	 ' pyrite and sphalerite. 
1k	 i9	 ki.i Medium greenish gray quaxtzite and medium grayish 


green chioitic horafels, brecciated and. recemented 
with quartz and chlorite.	 Contains two poor to' 
fair con-c exitrations of pyrite and chaicopyrite, 


0


. 	 otherwise nearly barren 
19	 2k	 .	 2k oo' Medium greenish gray quartzite, brecciated and re-•	 ...•	 .	 • "- • cemented with quartz and chlorite. 	 Contains one •	 •'	 :	 •	 •	 •	 .....


•
. •.•. - fair concthtation o	 pyite with gaiena,' chal •	 •	 ...	 •:	 .	 .... . copyrite; otherwise sparse	 yrite and chalcyrite, 


trace of galena and pyrrhotite.
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20 '31 .7 


3].	 ' 33 


33 


3, 


36 


39 


43 


47 


•	 52


35	 18 


36	 10 


39	 311. 


11.3	 38 


52	 38 


211. 


51. 59 23 


59 ' 64 16 


614. '	 67


Hole. B-l3 (Cont.) 


Footage 
FrQfl- To-


24 26 


26 28 


28 •30 


11.092


Core 
recovery, 
inches	 Description 


13	 Medium grayish green, brecciated., si1iceou hornfeis. 
•	 Barren. 
10	 Same as	 to 26.. Contains sparse pyrite, trace of •	 chalcOpyrite ändpyrrhotite0' 
• 8	 Sheared., brecciated., and somewhat altered chloritic 


• hornfels. Contains one poor concentration of 
• pyrite, trace of chalcopyrite and. pyrrhcitite. 


Sane as 28 to 30. Contains sparse pyrite, pyrrhotite, 
chaloqpyrite, trace of sphalerite. 


Same as 28 to 30. Contains trace of pyrite and. 
chalcopyrite. Nature of core rock from 28 to 33 
indicates possible fault. 


Medium greenish gry quartzite, in part well 
brecciated and. receinented. with quartz and chlorite. 
Contains sparse pyrite, trace of sphaleri'te. 


Same as 33 to 35. Barren except for trace of 
pyrrhotite. 


• Same as 33 to 35, strongly breociated. Contains poor 
disseininations of pyrite with sparse chalôopyrite. 
and pyrrhotite, smithsonite in poor concentration, 
trace of shalerite, 


• Medium greenish gray to dark grayish green impure 
quartzite, nearly chert in part, slightly brec-
dated, end. recamented. with quartz and chlorite. 
Contains, some actinotite, spa'se 'pyrite, pyrrhotite, 
arid sjnithsonito. 


Saie as 39 to 43, chloritic hoxifeIs in part. Con-
•tains' few poor seams of pyrite with trace of 
.chálcopyrite and sphalerite. 


GrE.yi'sh green, chioritic quartzite and homfels, well 
Torebciated arid. reCemented, and altered. in part. 


•	 Contains few poor concentrations of pyrite and. 
chalcopyrit,' trace of'pyrrhotite. 


Medium dark grayish green, highly siliceous, 
•	 chloritic'hornfels, thoroughly brecciated and. 


• receineiited., sieared and altered generally through-
out. • Contaiti's good concentration of pyrite with 
galena, chal.copyrite, and. ephalerite, trace of 
iaarcasite.	 •' 


Same' as 52' to 4. . Contains sparse "pyrite, chal-
• :ccyrite, and. marcasite. 
Medium greenish gray, 'impure q,uartzite, brecciated. 
• and receinented with. quartz and. chlorite.' Contains 


one poor concentration of pyrite, trace of thal-
àqpyrite' end sphaJ,erite. 


Same as 59 to 611. , thoroughly breciated. and. altered, 
• chloritized, and reCein.ented in part. Contains poor 


dissminationa on poor seem, of pyrite and chal-
ccipyritè, trace of galeria. 
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Hole B-13 (Cont'.) 


Core 
Footage, recovery,


0 


Frcin- To- inches Dscription 
67' 70 15 Thorouh1y brecciated. and. altered rook, chlóritized. 


• and sheared with fonnation of slickenides. 	 Un-
d.Oiibtedly fault gonge.	 Barren. 


o.. U In part seine as 6 	 to 70, in part dark reddish gray, •	 ' impure quartzite. 
75 '	 80 3 '	 Light reddish to .greenish gray, fine to medium 


grained., impure quartzite; barren. 
•	 87	 ' 0 '	 No core :recovery.	 Interval 67 to 87 probably 


indicates intersectiOn with the Gulch Fault. 
87 9Q '	 2k Light greaish to reddish gray, fine to medium 


grained, impure quartzite.	 Barren. 
90 95 21 'Same as 87 to 90.	 Barren. 
95 100


,
26 Same as 87 to 90, suewhat chloritized. 	 Contains 


trace of pyrite. 


H	 B-l! 


Location:	 l0,2k8. N.,' 10,100 E. - 700 level 	 .	 Inclination:	 -ko° 
.evat1on of c011ar: 5,071 '	 ••	 .	 Bearing:	 S. k5° E. 
Depth: 207 feet 


Cor.e 
• ootage	 recovery, 


Frcaii- TO- inches	 .	 Description 
.0	 3.	 28 .	 Medium dark 'grayish green chloritic hoxmfels, scue-


what brecciated. end. reccnented. with quartz end 
'chlorite • Contains several poor ,to fair con-
centrations of aphalerite and. galena, sparse chal'-
copyrite end pyrite. 


Sie. as 0 to 3, Contains fair concentration of 
pyrite, chalcopyrite, and ga.lena, trace of 


• pyrrhotite.	
0 


Dark, grayish cherty rock, containing poor seems 
and disseminations of pyrite, less chalcopyrite. 


Medium grayish green, highly siliceou,s homfels. 
Trace of pyrite,. chalcopyrite, sphalerite, end. 
galena. 


Sie as 7. to 8, brecciated. and. recemented with quartz 
end chlOrite. Contains one poor concentration of 
galena with pyrite, s.e einithsonite and chal-
copyrite, otherwise barren. 


Sane as 8 toll. Contains poor dissauinations of 
• Of ga1ena. with pyritei 
'Medium to dark grayish green chloritic quartzite, 


'well brecciated. and recemented with quartz and 
chlorite. 'Contains sparse chalcopyrite, pyrite, 
and. pyrrhotite.


Ii.	 • .1k 


k	 :7' 22 


7 8. '10 


8	 ' U •	 26 


11: 12; U 


12	 ' .	 16 ,	 •	 22.


I 
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"H"B-'14(Cont.) 


Core 
Footage recovery, .	 .	 .	 .	 .	 '.	 -,,.	 :	 .: 


Frcm- To- inches Des cription 
"16 , l9'. 22 " ame as,12 to i6,	 ta±néparse pyrite. 


19 .24	 '' 52 Samê.as 12 to i6. 'Contains sparse pyrite and. galena. 
24' 28 . '40 Sam&as"12to 16. •Saise pyrlte. 


32 '	 . .4 Same a12'to16, 'in.part,strongly brecciated.. 	 Con-
,tina sparse pyrite un drusy cavatles with quartz 
crystals. 


32 . '34 24: Same as 12 to , 16, In part' strongly brecciatéd. 	 Con-•. ': tains' 'traces of pyrite, chalcopyrite, and, pyrrhot-
ite, 


34 39 '	 21 Same as 1	 to 16, in part more chioritic.	 Contains • trace b± pyrite. 
39 42 11	 , Mediuth dark greenish gray breccia, sheared, and. 


generally altered to clayey minerals. 	 Undoubtedly 
fault 'gottge.	 Contains sparse pyrite, 


42 46 :	 3 Few 'fra&aents 'of greenish gray chloritic quartzite. 
46 6	 •' 0	 ' No core recovery.	 'Nature of core frczn 39 to	 6 


indic'ate probably intersection	 th	 flchFat: 
zone. 


61 ''	 i6 Medium t	 dark graysh green, higlily chloritic 
quartzite,. strongly brecciated. and recemented with 
quartz and chlorite.:	 Contains trace of pyrite. 


.61 . '	 63 6 Same' as	 '6 tQ 61. Contains sparse pyritc. 
63 :66	 .': 23	 ' "Sanie as	 6 to 61.' C'oritains trace of pyrite. 


Character of rock frci 	 6 to 66 indicates strong 
shattei1,n	 and b'recóiation. 


66 '	 '	 69':". '	 32	 ' Medium' dark gi'eenish gray, 'chioritic quartz ite, 
'brecciated and recemented.. 	 Contains thin seams 
and. poor disâeniriatlons of pyrite and. chalcopyrite. 


69 '	 70' '"	 12	 ' "Same as 66 to 69. 	 Contains faint d.isemlnations o 
pyrite. 


70 74 48 Same as 66 'to 69, in part sewhat rnore chioritic 
and. 'a1tered'.	 Cthtains poor concentrations and.. 
seems of pyrite with' dh&icopyrite. 


79 . 57	 . 'Same as 66 to , '69, excet last 30 inches strigly 
'brecciated and.'recemented. with quartz and chlorite. 
Breccia contains frauènts of red-dish gray 


'quartzite.	 Contains one fair, other poor con-
oentration :of pyrite and d.isseminations of pyrite 


chalcopyri,te, : traCe of sphalerite. 
79. ' ' 84	 , I	 58,	 '' Medium grayish	 h'i'hi,y chloritic homfel-


uartzite breccia, recemented. with quartz	 d 
'chibrite.	 Contains se poor disseminations of 
chalcopyrite nd pyrite, faint seams and die-
s€auinations of ephálCrite. 


81i. 86 15' Medium greenish gray, cbloritic quartzite, well 
brecciated. and chloritized,	 Contains trace of • ' pyrite.. 
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96 101	 53 


101 1o6	 • 33 


io6 110 28 
110 115	 ' .	 •	 32 


115 120 29 


120 125 . .14.2 


125 •	 130	 . .	 60. 


130. 1.32	 ,. 19 
132 137 • '55


137	 114.1	 ' , 37 


114.1	 14.6 	 ., 


Footage 
Qnh .. 	 To-
86	 91 


91	 96 


3)4.6., 114.7 


11#7 150 


150. '.I55


¶HOl.è B-1 (P11t) 


Core 
recovery, 


inches	 Description	 .,. 
26	 Same s 85 to 86, in part highly chloritic. Contains 


faint disseLnations o± pyrite, trace of aphalerite. 
26	 Medium grayish green, oh.loritic hornfels, thoroughly 


•	 brecciated and. partly altered to clayeyminorals. 
• Contains trace of pyrite and sphalerite.. 


Character of rock indicates possible fault zone. 
First 19 inches same as 91 to 96,. containing trace 


of p.yrite and. aphalerite, Rest 0±' section light 
to dark reddish gray,, fine to medium grained. 
biotite quartzite and impure quartzite transected. 
by thin veinlets of quartz, thin seams of pyrite 
and. chlorite, 


Same., as latter part of 96 to 101, in.minor part 
slightly altered to chloritic rock end. transected. 
by thin seams of chlorite and pyrite, 


Same as latter part of 96 to 101. Barren. 
• Light reddish gray, medium grained, impure quartzite. 


Barren. 
Dark reddish gray, fine grained biotite qiartzite, 


transectod by few thin quartz and chlorite 'vein-
lets; barren. 


• Light to medium reddish gray and dark greenish gray, 
;,'iaediui grained.quartzite, slightly chloritized. 


and transctedbjy f ow thin quartz and chlorite 
vinlets.. . Barren. 


Same as 120 to 125, a little more chloritized in 
- p.at. ContaLns:±'airxt disseninations of pyrite, 


Same as 120 to 125. Barren. 
Medium to, dark re.dish gray, medium to fine grained. 


impure quartz ite. end biotite quartzite. Trace 
of chalcQpyrite. 


• Dark .reddish. ray fine grained. biotite quartzite. 
Film 'trac& 0±' molybdenite. 


Light to dark reddish gray, medium to Line grained., 
impure ayartite and biotito quartzite. Thin 
seams of cialcopyr1te and pyrite, 


6
	


Sane as 114.1 to l !i.6, in minor part altered to 
chloritic rock, Barren. 


11 .	 Sane as 1.4-1 to l+6, slightly altered to ch.loritic 
along seams, and' core scmewhat broken. Barren 


12	 . . . Same as 114.1 to 114 6 , in part slightly brecciated., 
•	 chioritized., end rec'eented witi quartz. Barren 


•	 except for one poor concentration, one seam, of 
pyrite. 
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Hole B-JJi. (Cont.) 


Core 
Footage	 recovery, 


B'ci-	 To-	 inches Description 


• i5	 157	 18 Medium greenIsh gray, medium grained., chioritic 
• quartz granulite, , well brecciated. and altered., 


• recemented. with quartz and. chlorite. 	 Contains 
poor .disinations of pyrite. 


157	 i61	 27 Snie as 155 to 157, in part highly altered. to soft 
clayey rock which looks like fault gouge. 	 Well 
brecciated.. and. recemented with quartz and. chlorite.. 
Contains one poor concentration, sonic d.issemina-


•	 tions, of pyzite: and chalcopyrite. 
161	 165 Same as 155 to 157, in part highly altered. to soft 


clayey rock •	 Interval 157 to 165 nay indicate. 
fault zone.	 Barren. 


i6	 170	 27 Same as 155 to 157, in part mOre chioritic and. 
altered..	 Contains one fair concentration of pyrite, 
poor djssninatipns. of pyrite,, chalcopyrito, anI 


• pyrrhotite.. 
170	 175	 20 Same as 155 to 157, generally well altered. through-


'out to clay'ey minerals, and. scmewhat broken. 
'Barren. 


175	 179	 18 Sane as 155 to 157, highly altered. throughout to 
clayey minerals	 broken into	 iall franents, 


•	 Contains one poor concentration of pyrlte with 
sonic chalcopyrite. 


179	 • 181.	 53 Same as .155 tol57.	 Barren, 
18I '	 • i86	 21i.	 • Dark reddish gray, fine grained biOtite quartzite, 


in part brecciated., chloritized. 	 and. altered. to 
•	 .	 • olayey minerals. 	 Contains poor concentration of 


pyrite and	 lena with chalcopyrite.	 Gouge material 
last 3 inches.' 


186.	 190	 2 Light to medium grayish green, medium to fine 
grained, clayey-chloritic quartz granulité, same-
what brecciated.,a1terOd	 and receniented with 


•	 •	 • quartz.	 Contains faint &iseeniinatione of pyrite •	 '. and chalcopyrite. 
190	 192	 22 Sane as i86 to 190.	 Sparse pyrite. 
192	 • 197	 60 Medium light to dark green, soft, chioritic hornfels, 


•	 .	 • brecciated and recemented. with quartz and, chlorite.. 
• COntains good to fair concentrations and. poor 


•	 •	 •	 • 'seais of pyrite with minor chalcopyrite, galena, •	 • •	 sphalerite, and smithsonite.	 Also one pocket of 
• molybdenite. 


197	 201	 11.7 Same rock arid mineralization as 192 to 197. 
201	 205	 36	 • Same as 192 to 197, in part chloritic quartz 


•	 •	 •	 •• • granulite.	 Contains one good. concentration, two 
•	 •	 2 •	 fair sesm	 of' pyrite with minor galena, chalcopy-


• rite, and. s.phalerite. 
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Hdle B-14 (Cont.) 


Core 
Footage	 recovery,	 0 


roni- To- inches	 Description 
203. 207	 23	 Mediuni. light to dark grayish green, chioritic, quartz 


granulite, with one fragnent of dark reddish 
gray, fine grained, biôtite quartzite. Contains 
one thin, seam of pyrite. 


Hole B-l3 


Location: 10, 11.31 N., 10,093 E - 700 level 	 Inclination: -3° 
Rievation of collar; 5,073	


0	 Bearing; N. k3° E. 
Depth: 151	 . " 


Core 
Footage	 recovery, 


'Frcm-	 To-	 inches Description 
.0	 3	 30 Medium dark grayish green, chloritic honifels; 


deformed., and, sheared, transected. by veinlets 	 f 
crystalline white quartz. 	 Contains poor seams 
and disseminations of pyrite and cha.lcopyrite, 
trace of molybdenite. 


3	 12 Same as 0. to 3.	 Contains sparse pyrite, trace of 
• .	 pyrrhotite. 


Ii.	 6	 17 Sonic as 0 to .3.	 Sparse pyrite. 
6	 7	 12 Same as 0 to 3	 in part more siliceous, slightly 


brecciated and recemented. with white quartz. 	 Trace 
• of pyrite. 


7.	 .	 9	 18 Sanie- as 0. to 3, in part more siliceous •	 Contains 
f.ir seams of pyrite with very minor chalcopyrite 
and smithsonjte1 


9	 12 .	 . 23 Same as 0 to 3, although highly silIceous, in part 
well. brecciated and altered, recented. with 


-. crystalline quartz and chlorite. 	 Contains traces 
of pyrite, pyrrhotite, and cha.lcopyrite. 


12	 13	 36 Medium to medium dark grayish green, fine grained,. 
massive.quartzite (nearly chert), and chl.oritic 


-	 00 homfels •	 Contains .inclsions or rnants of 
0 former rock consisting of medium reddish brown, 


0	 , 	


0
biotite granulite, which clearly illustrates the 
gradation in alteration frcau biotite to chlorite. 


0	 0	 - Contains faint disseminations of pyrite, chal-
0 copyrite, pyrrhotite, trace of sphalerite, galena 


.•	 0	


,


(?),	 ndnOlybdenite.	 0 


13	 20 -	 6q	 . Light to medum dark grayish green, fine grained, 
O 	


0	 0
massive quartzite and chert, slightly brecciated 


;0.	 ...
-.


. 	 in part	 d. transected by thin chlorite veinlets. , 
O	 - Contains few inclusions of former. rock as in 12 


to.l3, traces of pyrrhotite and chalcopyrite. 
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Hole B-15 (Cont'.) 


Core 
Footage recovery, 


From-	 To- inches 
20	 . 25; •:.'co, 


a


25	 28:\ 


28 . 	 3.1 ,	 36 


31 , ' 	 36 ,	 9 


36	 .	 1+0 148 


14o	 14'. 1414'. 


14i.	 14.9 60 


1+9	 52 36 


•	 52	 56 33 


•	 6	 6i 32 


61.	 6. '	 36 


6,	 69 32 


1+092


Description 
Same as 15 to. 20,. except last 26 inches of dark 


grayish green, soft, •chloritic homfels, contain-
. ing:'heavy concentrations: of pyrite with minor 
chalcopyrite, aphalerite, and. smithsonite. There 
is locall.y in the first part of this aecti, soft, 


'clayey) altered rock. 
Medium dark grayish green, chioriti c homfels, in 
part soft c1arey-ch1oritic, in part siliceous, 
sQnewhat breccia1ed. and receiented with quartz. 
Ccmathins faint d.issemninations of pyrite, pyrrhotite, 
and sjuithson±te, trace of molybdenite. 
Sane as 25 to '28. . Contains one heavy concentration 


(nearly solid, core for 14-1/2 inches) of pyrite 
with minor sphal,erite and. chalcopyrite, otherwise 
poor &Lssiinations of pyrite and chalcopyrite.



Same as 2 to 28, in part quartzite. Contains few 
, fair to gopd. concentrations of pyrite with minor 
chalcopyrite and ,sphlerite, also poor to fair 
di.sciiinations of' pyrite and chalcopyrlte. 


Same as 25 to 28, Ln part . quartzite. Contains one' 
fair concentration of pyrite with minor chal-
copy'ite. QuartzLte barren. 


Sane as 25 to 28, " in part cherty. Contains poor 
'd.isseminatioñs' of pyrite and sphalerito. 


Sane as 25 to, 28, In minor part cherty. Contains 
faint d.issomuinations of pyrite and chalcopyrite. 


Same' a 25 to 28. Contains poor to fair concentra-
tions of' pyrite dth minor sphalerite, chalcopyrite, 
and. srnithsonite, 


Sie as 25 to 28, wll.brecciated. Contains one 
• poor concentration of pyrite with siri.ithsonite, 


• ' otherwi e barren, 
Me&Luin greenish gray, impure quartzie and. medium 


clark green breccia of quartzite franents in 
chlor1ti groundmass, • May inci.icate fault zone. 
Tx'ace of' yrite, 


'First 10-1/2 inches med,iuñi reddish gray, fine grained, 
'hoie1s containing trace of pyrrhotite. Rest of 
section, light greish gray uartzIte containing 
brace of pyrite and 'chz1oopyrite, 


Light greniish gray uartzite, in minor p.rt 
ch,loritic and. sciewhat 'brecciated and having minor 
inclusions of light red.d.isI gray quartzi.te. 
Contains trace Of pyrrhotite, chalcopyrite, and. 
pyi'ite ,.	 • 
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llole.B-15 (Cont.) 


Core 
Footage	 recovery, 


Frani-	 To-	 inches Decription	 . 
69	 714.	 60	 . Mottled 'light red.dish and. . greenish gray, impure' 


quartzlte, weflbrecciated. and. recented. with 
'"	 "",	 . " quartz cad. chlorite, in part more, cliloritic. 


Contains one poor corxcentrat]. on of pyz'ite, chal-
copyrite,	 nd smithsonite, otherwise faint die-
sinaions of pyrrhotite,	 alcopyrite, sphalèrit 
trace . of	 a1ena,	 ' ' 


78.	 146 Medium greenish gray, 'impure quartzite, in part 
chloritic, well brecciated. and. rocemented. with 
quartz and. chlorite.	 Contains poor to good. con-
centratiöna'of . pyrite with minor chalcopyrite and. 
smithsonite, trce of ephalerite. 


78'	 8	 51	 ' Medium groeinish gray 'quàxtz Ito and. siliceois horrifels, 
somewhat brecciated. and rec€iented. with quartz 
and. chlorite. 	 Contains sparse pyrite and. chal-


•	 -	 .	 .	 . copyrite.	 . 
83	 87	 28 Same as 78 to 8	 for first 15 inches, In sparse, 


pyrite and chalcopyrith.	 Resj of section medium 
dark grayish green, soft, brecciated, altered., 


•	 .	 .	 ,	 .	 . ' chloritic hornfels wlth,heavy concentrations of 
pyrite, chalóopyrite, some sphalerite and. smith-
sonito.' 


87	 91	 . Same as latter tart of 83 to 87, in part medium 
greenish 'gray, chioritic quartzite.	 Contains 
heavy concentrations ol' pyrite, chalcopyrlte, arid. 
snithsoniie, trace of sphalerite. 


91	 . 96	 60	 ' Same as latter part of 83 to 87, first 32 inches. 
Contain heavy conctrations of pyrite sIth 
smithsonite, minor sphaierite, chalcopyrite, and. 
possibly rhodonite' or rhodochrosito. 	 Rest of 
section medium greenish gray quartzite, well 
breociated and. recernented. with quartz and, chlorite, 
and cdtitaining sparse pyrite. 


9&	 101	 60	 ', Medium to dark grayish green. quartz'Ite and. chioritlo 
hornfels, somewhat brecciated. and. recnented. with 
quártz and chlorite.	 Except for one fair con-
cantiatj.on 0± pyrito, it is spare with pyrite. 


101	 106	 8 Sane as 96 to 101, in part.	 Generally more quart-
zite, well brecciated nd recmente 	 with mtch 


-'	 .	 .	 S
' 	 white quartz.	 Contains faint diasominations of 


pyrite, chalcopyrite	 d pyrrhotite.	 . 
106	 11].	 5i.. Same as 96 to 101.	 Contains poor to fair concentra-


tions oi pyrite with chalcopyrite and. smithsonite, 
possibly rhod.onite or rhod.ochrosite, also minor •	 '	


' patthes of	 rcasite; 
111	 u6	 53 Same as 96 to 101, well brecciated. and somewhat 


more siliceous. 	 Contains sparse pyrite and ohal-
copyrite. 
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Hale B-15 (Oont) 


Core 
Footage	 recovery, 


fran-	 To-	 inches Description 
ii6	 121	 60 :Same. as 96 to 101, well b±ecciated. and somewhat more 


siliceous	 Contains' two poor concentratis of 
pyrite with minor chalóopyrite and spha1rite; 
otherwise faint die seminations of pyrite end chal-
copyrite, 


3.2l'	 . Medium greenish gray, chioritic quartzlte, in part 
having tinge of reddish gray, well brecciated and • recemented with ' qua'rtz.	 Contains one poor con-


"' ôentration of pyrite with chalcopyrite. 
125	 129	 .	 . Same as 121 to 125. 	 Contains poor concentrations 


of sphalerite wLth minor pyrite, otherwise faint 
chalcopyrite and pyrite. 


129	 13k	 60 '	 Same as 121 to 125, but more chloritic end. strc>ngly 
brecciated.	 Contains few franents of reddish 
gray quartz ito and. much' altered clayeychloritid 
hornfels.	 Contains sparse pyrite, sphalerite, and. 
chalcbpyrite. 


13k	 136	 .18 Sime as 129 to'l)k.	 Contains sparse pyrite, 
• 'ephalerite,. and chaIcopyrite, 


136	 '	 • Same as ]29 to 134, exOept brecciated. more intensely • '	 arid containing more altered, clayey fra&n.ents. 
Contains sparse ,pyrite, sphalerite, and chalcopy-
rite. 


la	 i46	 48	 . . Light to inediuiu dark greenish gray, altered, clayey-
chioritic hornfels	 d. quartzite, in part strongly 
brecciated.	 Last 5 inches medium dark reddish 
gray, fine grathied, impure quartzite. 	 Contains 
sparse pyrite, trace of sphalerite. 


i46	 151	 60' Light to dark reddish' gray, fine to medium grained, 
impure quartzite end hon-ifels, in part slightly 
brecciated. arid chloritic, and transected by thin 
qtartz and. chlorite veinlets. 	 Barren. 


•	 .	 .. .	 lldle.B-16 


Loàation:10,43l'N.., 10,081E. -700 level	 •	 Inclination:	 .5° 
E1evat1on of collar: 5,0?3	 ,	 Bearing:	 ]. 302 'W. 
Depth:' :	 180 , "	 '	 .	 •	 ' 


Core	 . ,	 ., 
Footage	 . .. recovery, •	 . 
'-	 To-	 inches •.	 ..	 .	 •..	 Description	 .. 


0	 .	 .	 ' 5	 •	 •	 58 Medium dark reddish' gray, massive biotite quartz ite, 
i	 p.rt slightly chlorltized, and transected by 
few veinlets of quartz end seams 0±' epidote.	 Con-


•	 :,	 •	 ',	 ,.	 ' •.tnsfew ems 'end poor general disseinations of 
•	 .. '	 • pyr±t'e and	 yrrhotite. 
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26 .28 19 


28 l 10 


32. 36 12


.3'S.	 14 J
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Hole B-16 (Cont. 


Core 
Footage recovery, 


Frcvi- To- inche8 
6 12. 


• 6.	 ' ii 6o' 


11' . l 29 


1k' ' 18 


18. " 22 


22 26 


Description	 .	 . 
Sie' rock and. mineralization as 0 to 5. 


• In first 28 inches dark reddish and greenish gray, 
impure quartzite. Greenish tinge,, caused by 
chloritization of biotite, unevenly splotches the 
rock. . Pruninent quartz veinlet parallels length 
o core. Rest of coe xned.ium dark grayish green, 
siliceous chiorltic hornfels, well brecciated. and. 
receniented. with quartz. Contains one poor con 


•	 centration of ohalcopyrite end poor d.isseminations 
o. pyri:be, some smithsonite. 


Medium greenish gray, slightly chloritized quartzite, 
11i part well brecciated. end receaented with quartz 
and. chlorite; contains, one heavy, other poor, 
concentxations of pyrite with some chalcopyrite. 


In part medium dark grayish green chioritic hornfels, 
in part dark reddish to greenish gray, impure 
quartzite. In' part well brecciated 'and receniented 
and. 'trascted with quartz. Contains one fair, to 
good...concentration.of pyrite with minor ohal-
copyrite end smithsonite, otherwise poor. 
ations and ieams of pyrtte, traceof ephalerite. 


Medium dark grayish green, chioritic homfels, in 
part 'siliceous, strongly brecciated and recernented 
with quartz and chlorite. Contains poor to good. 


• . ; cqncontrati axis of .pyrit with minor chal cbpyrite, 
sphalerite, end. smithsbnite as filling and re-
placenient. in brecci.a matrix. 


Medium greenish gray, chioritic quartzite., 1n part 
highly chioritic homfels, brecciated. and re-
'pEanented. with quartz.and chlorite. Toward bottom 
of section. core broken in sniall franerits showing 
Some slickensides. Contains some poor concentra-
tions of pyrite with minor chalcopyrite and. 
sphalerite, some liinonite,. Core includes some 
fragnents of dark reddish gray quartzite. 


Core broken into 'ragnents, some altered. and. olayey, 
other dark grayish green, chloritic horrifels, and.. 
dark reddish to greenish gray, impure 'q'uartzite, 
Contains sparse pyrite and chalcopyrite. 


Medium to dark greenish gray, chioritic hornfels 
and. quartzite in broken fragnents. . Trace of 'p.yrit 


Medium dark greenish gray, impure . 'quartzite, slightly 
chioritized., altered, and.. broken into fragn.ants. 
Contains sparse pyrite. 


Same as 31 to 36, in part chioritic hornfels, broken. 
into franents. "Trace of pyrite. Character of 
rock and. natu.re of core from 25 to 11.1 indicates 
fracture or fault zone. 
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I. B'16'(Oont.') 


Core 
Footage recovery, 


Fran- To- inQhe8 
1.6 19 


Ii.6 i. 33 


20 


19 


6i 63 19, 


63 66 2 


66 69 32. 


' 69 71 22 


71 


7.78 " 


78 83 


83' 86 14. 


•	 86 90 


90 93 3. 


I.092


Des criptlon	 .	 ' 
Med.ium. light gray and. reddish gray quartzite, tran-


ñctecl b thin uartz veinlets end. faint seams of 
pyrite. 


Light red.d.ishgrayquartzite, slightly brecciated 
arid trnsectèd by thin quartz veinlete. Contains 
trace of pyrite, chalcopyrite, and. pyrrhotite. 


Light greenish gray qu.artzite, broken into fraients, 
with one fragnient of chioritic hornfels • Contains 
thin 800111 of pyrite. 


Light reddish gray quartzite, transected. by few thin 
• veinlets of quartz and.. seams Of .pyrite. 
Medium light greenish and. reddish gray, slightly 


chloritized. quartzite. 'Contains one concentration 
of fine grained. biotite, thin seams of pyrite. 


Medium greenish and reddish gray chioritlo quartz ite, 
brecciated. arid. recemented. with quartz and. chlorite. 
Contains trace of pyrite end. chalcopyrite. 


Medium ' dark grayish green, chioritic quartz ite end. 
, homfels, brecciated. and. recexnented. with quartz 
and chlorite. Contains one fair concentrc3tion, 
sane poor seams, of pyrite with minor chalcopyrite 
and 'smitheonite, trace of sphelerite. 


Sn.e as 66 to 69'. Contains sparse pyrite and. chal-
copyrite, film of molybdenite along seam. 


Dark grayish green, chioritic bornfels, in part 
hih1y siliceous, well brecciated and. reccmented. 
with, quartz. and chl9rite. Contains poor to good. 
concentrations end seams 'of pyrite with less chal-
copyrite, minor s]aiithsonite. 


Medium greenish gray quartzite, sanewhat chioritized. 
• and brecoiated., end. recemented. with quartz and. 


chlorite. Contains one good concentration of 
pyrit'e 'with abundant chalcopyrit, . 


Same as 7!1. to 78. Contains sparse pyrite and. 
chalcopyrite.	 '	 '	 . 


Medium reddish to greenish gray biotite quartzit.e, 
• 'slightly chloritizeçl throughout in irregular 
patches, and. but slightly brecciated.. Contains 
sparse pyrite,. cr10 minor spot of aphalerite. 


Light to medium dark grayish green ch.loritiO quart-
zite and homfels, brecciated. and. recnented. with 
quartz snd'chlorite. Contains poor to fair con-
centrations and seems of pyrito with minor thai-


,copyrlte, spha.lerite, and. smitheonite. 
Medium gray and medium light reddish, gray quartzite, 


only slightly breCciated. Contains faint seams of 
pyrite.
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Hole B-16• (COnt.). 


Core 
Footage	 recovery, - 
om-	 To-	 inches Description 
93	 98	 60 Same as 90 to 93,	 Trace of pyrite, pyrrhotite, and. 


chalcopyrite. 
98	 100	 18 First ' 1 -l/2 inches anhedr.l, massive	 white vein 


quartz.: Rest same as 90 to 93.	 Contains trace 
of ch1copyrite and pyrite. 


100	 105	 29 Medium light red.clish and. greenish gray quartz ite, 
slightly .chloritized; and. less medium d.ark 
grayish green, chioritic homfels.	 Well brec-


• dated, and. recemented. with quartz.	 Contains sparse 
pyrite ap.d sniithsonite. 


103	 110	 )4.7 Medium greenish gray, .chloritic quartzite except 
for last 8 . 'inches of medium reddish gray quartzite. 
,Weli brepciated and. recientec1 with quartz. 	 Con-


•	 ..: thins fair to good concentrations of pyrite, with 
trace of chaldopyrite. 


110	 113	 21. Medium greenish gray, chlQritic q,uartzite, well •	 S
brecciated and recemented with quartz. 	 Contains 


• .. one por concentration of pyrite with trace of 
cha1copyrie. 


113-	 118	 32 Same as llQ.to 113,	 dontains poor tofair con-
- •• - ccntrations of prite, one fair seam of molybd.e-


nite, trtce of chaJ.copyrite. 
118	 121	 19 Sane as 110 to 113.	 Contains one good. concentration 


of pyr;Lte..	 •. 
121	 12)4-	 20 Same. as 110 to 113,	 n. minor part ch1orit.c horn-


fda:.	 ContaIns poor to good concentrations of 
•	 •• pyrite and. chalcopyrite, minor smithsonite, trace 


• .	 of ephalerite. 
1214.	 128.	 29	 •. In part same as .110 to 113., in part chioritic horn-


fda, and in part medium reddish gray quartzite. 
- Core broken into frauents.	 Contains one fair 


ccicentration of py.rite with minor thalcopyrito. 
128	 130	 21 Same as I1O.to,ll3.,	 Contains Sparse pyrite except 


for one fai,r concentration. 
130	 135	 19 Same as 110 to 113.	 Barren. 
133	 139 :	 -'6	 • Same as 110 to 113.. Contains trace of pyrite. 
139	 lli.2	 17 Medium light reddish and. greenish gray quartzite, -	 -	 .


.	 slightly biecciated.	 Contains sparse pyrite. 
1 )42	 1)4-6	 •	 -	 30-	 . Medium greenish gray, chioritic quartzite, weil 


-. .	 . breôcinted and recemented. with quartz.	 Contains 
-.	 - one poor : concentration of sphalerite, øveraJ. poor 


concentrations of pyrite with minor chalcopyrite. 
.1k6	 150	 22 Med.ium.light.reddish and greenish gray quartzite, 


-	 S	 •	 -	 • snewhat brecciated and, recnented with quartz. -
Contains thin seams of pyrite with trace of galena. 
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Core 
Footage recovery, 


Jon- To- inches 
150 155 26 


29 


i6o i6 


165 170 .. 


rjo . ia U 


175 180 


I


Core 
Footage	 recovery, 


Frcm- 22.z inches 
5	 50, 


5 .7 22 


7 :10 .	 30. 


10 ••	 15 50


.:H'ole B-16(Coht.) 


Des crion 
Same as 1 1i.6' to 150 ..: Qontains one fair concentra-


tion of pyrite with minor chalcopyrite. 
Same as ii-6 to 150. .Cont.ins few poor concentrations 


of spha1erie,. little galena, sparse pyrites and 
chalcopyrite. 


Medium greenish gray, medium grained. cthloritic 
• quartz granulite, in part highly chloritic, well 


brecciated. and recemented. with quartz. Contains 
poor to faIr concentrations of aphalerite, trace 
of pyrite. 


Lightreddishto greenish gray, medium grained. 
• clayey-chloritic quartz granuilte. Trace of 


chalcopyrite. 
Med±m light to dark reddish gray, medium grained..,. 
• impure qtrtzite.. Barren. 


Light reddish gray, medium grained. quartz ite. 
Barren. 


Location: . 10,157 N., .io,i81 E. 700 level	 Dip: 45° 
Elevation of collar: 	 ,069	 Bearing: S. 100 E. 
Depth: 8 feet	 .	 .	 .	 . 


_____	 Des criti 


Medium greenish gray, chioritic quartz conglomerate, 
scmewhat;brecciated and. recn.ented with white 
quartz and chlorite.. Contains one poor concentra-
tion of pyrite and. áphaierite, otherwise faintly 
disseminated with chalcopyrite and pyrrhotite. 


Same as 0 to 5 . Barren except for trace of pyrite, 
chalcopyrite, end. pyrrhotite. 


Same as 0 to 5,. as weU cemented. as quartzite. 
Barren except or trace of pyrite and pyrrho-
tite, little nithsonite.. 


First 29 inches same as 0 to 5, slightly more 
chioritic. Rest 6±' section medium to medium dark 
greenish gray, medium grainod. chlorite, quartz 
granulite, slightly brecciated. and recemented. with 
quartz, in part somewhat altered to clay minerals. 
Contains one fair concentration of.pyriZe with •	 ' • minor spha1er.te and chalcopyrite, otherwise only 


f' •,	 traces of pyrite and chalcopyrito 
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Hole B-17 (Cant..) 


Core 
Footage	 recovery 


From-	 To-V 	 inches Des criptian 


15	 20	 59 First 9 inches same as latter part of '10 t0'15. 
. Rest of 'eOt1on medium greenish gray, chioritic 


quartz conglomerate, somewhat brecciated. azid re-
cemented with quartz and chlorite,	 Contains poor 
dissarninations of pyrite, pyrrhot±te, and. chal-
copyrite.	 . 


20	 23	 '.	 36 SEUnO as iater part of 15 to 20, slihtly more 
chlbritic,	 Contains poor to fair d.isseminatlons 


4	 .	 '•	
. of pyrite with minor chalcopyrite and; pyrrhotite. 


23 '	 28	 60 In tart same as latter part of 15 to 20, in part 
medium greenish gray,' medium grained, chlorite 
quartz grnülite	 'ContaIns one fair concentration 
of pyrite, pooz 	 .isseminations of pyrite, sphaler-
ite,	 nd. chIoopyrite. 


28	 31	 24	 '• Same as 23 to 28.	 Contains poor to fair d.isseanina-
tions of pyritè with trace of pyrrhotite, and. 
sphalerite. 


31	 35	 14.2	 ' Medium greenish gray, ch.loritic quartz conglomerate, 
brecciated. and. recemented. with quartz and. chlorite. 
Contains few poor disseminations of pyrite, trace 
of pyrrhotite and. chaloopyrite. 


35	 '6 Medium greenish gray, medium	 raixied 'chlorite quartz, -	 .	 .
'	 granulite.	 Few fraaents.	 Trace of pyrite. 


38	 11.3	 60 Medium to medium dark greenish gray, highly ' 
chioritic quartz conglomerate, brecciated. and. 
recetnented with quartz and. chlorite.	 Contains 
faint to poor d.isseminatians Of pyrite, sphalerite, 
trace of pyrrhotite, and. chalcopyrite.' 


• '14.3	 '	 14.7	 '	 38 Medium to medium dark greenish gray, medium grained., 
chlorite quartz' granullte, in part altered. to 


•	 '' clayey minerals, slightly brecciated and. recemented. 
'with 'chlorite and. quartz. 	 Contains poor con-
centrations and. seams of sphalerite, galena, and. 
pyrite, traceof chalcopyrite. 


li.7	 50	 21 'Same as 14.3 to 11.7.	 'Contains poor' concentrations and. 
eams of sphalerite '.nd pyrite, with minor :chal-; 


copyrite. 
50	 55	 60 Medium 'light to dark reddish gray, fine to , medium 


grained,iiupure quartzite with faint seams' of 
pyrite and chaloopyrite. 


60	 '	 '	 60' • Siie as 50 to 55, in part slightly chloritized. along 
seams. :Contains few poor seams of pyrite with 
minor sphalerite and.'thalcopyrite. 


60	 '	 '6'	 '	 '	 •' Saue as 50 to 55, in part slightly"chloritized and. 
tranected by thin quartz vein.lets •	 Contains one 
poor concentration of pyrite, faint seams of pyrite 
with minor aphalorite, chaloopyrite, and. pyrrhotite. 
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,.Kbl'e 'i-u	 .(Cónt.) 


Core .	 ,.., 
Footage recovery, .;	 . 


Frcam- To- inches "	 Des cription	 ............ 
6 70 60 First 12 inches dark redd.ish gray honifels con-


beaning fine d.i ss eminations 0± pyrite and pyrrho-
tite.	 Rest of se.ction altered to medium greene 
ish gray, clayey-chloritic horrifels, somewhat 
broken and reoeaa€.nted with chlorite.	 Contains one 
heavy concentration Other fa.r seems of ,pyrite 


......... with sphaleite.. 
70 74 33 Same as latter part of 6	 'to 70, generally more 


altered and: sQm.ewhat sheared. in jart. ' Contains 
poor seems of pyrite 'with minor sphalerite and. 
chalc'op'rite. 


77 .	 311.	 '. ' Same as latter part of , 65 to 70, In part. sewhat 
,	 . '	 sheared and. brbken," 	 In part, and as . Inclusions,, .


unaltered dark reddish gray hornfels. 	 Contains 
poor seams' and di.ssninations of pyrite and 
spha1érIte,' trace of' chalcopyrite.. 


77"	 .; 80 "'i6 lvledIum dark reddish gray hornfels,' transected. 'by few 
'quartz veinlets and.' In 'part altered. to chlorite. 
Tce Of pyrite."" 


80 85	 '' 45 Medium light greenish' gray, iud.ium grai.ned, impure 
quartzite, s'1Ihtl'chloritic. 	 Contains few faint 
seams 'of 'pyrite end sphalertie. 


8 87	 ' .21	 ' Medium light rCç1dih and 'greeni,h gray to dark 
reddish gray, fine to medium grained.,. impure quart-
zite.,	 Bè.rren.	 ,	 .	 ' 


Hole Bl8 


Locatith:	 '10,158 N.,l0,l84'.- 700 level	 Dip:	 75 
e.vation of co1lar: 5,069	 ,	 .	 .	 "k'	 '	 Bearing;,	 S. 100 E. 


Depth' : 140 'feet '	 '	 ' .	 '	 ,,,'	 ' 


Core. ..	 .	 ' 
Footage	 ' recovery,.. .'	 '	 '	 '	 .	 .	 ' 


rcan To- inches : '	 Description 
0	 ' 2 '	 17 Ligh'. to medium greenish dray , chioritic quartz


' ' .cierite; sewhat brecciated and. recem.ented. 
' with qudrtz end chlcxrite. Contains poor d.is-
's€thiination "of pyrite and chalcopyritë.. 	 ' 


'Sma as' 0 to '2, in'part highly chloritic. Contains 
',oó to' fair d.Issemination.s of pyrits with minor 


chalcopyrite.	 . 
Same as 0 to 2, in part as well cemented as quartza.t 


:Contairis 'bor' to faint' ,dis8eminations of pyrrhotite,. 
pyrite, and. chaloopyrite. 
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HoleB-18 (Corit.) 


Core 
Footage	 recovery, 


	


FI:o1n	 ^. inches 


9.:J2...:,'23 


	


12.	 16;,


Description	 : 


Same as p to 2, in part altered. to ciayey rock. 
Contains £airitdisseninations of pyrite.



Same as 0.to , 2,inpart.more chioritic, well 
brecciated.. Contains one good, concentration.
faint dissenatis, of pyrite and chalcopite. 


•	 21. 23	 Same as 0 to 2, well brecciated,. 	 Contains one 
fair coflcentration of pyrito with minor chalco-
pyrite. 


21	 25 48	 Medium light to dark greenish gray, medium grained, 
chlorite quartz granulite, well brecciated. and •
rcemented. with quartz end chlorite.	 Contains 


• one fair con	 .tation of pyrite and chalcopyrite 
with minor aphalerite in seams. 


2;	 30 50	 Light	 reeni sh gray, medium grain ed. quartz Ito. 
• . 	 Contains few poor to fair concentrations of pyrite 


with faint	 eons of chalcopyrite. 
30 .	 35 52.	 •. . In part stme a	 25 to 30, in part iacdium greenish 


gray, medium graine.d., chlorite quartz granulite, 
brecciaed. end recemented, with quartz and chlorite. 
Contains faint dissemination of pyrItes 


35.	 39, 38'	 Medituii. greenih gray, highly chioritic quartz con-
•glcanerate, sothewhat. brecciated. end recemented, 
with quartz aid chlorite.	 Contains few poor 


• 	 ., . 	 ccicentrations. of sphalerite. 
39 ii.	 Same as 35 to 39.	 Contains faint disseminations 


of pyrite, aphalerite, end chalcopyrite. 
14.7 • 20	 Same as 35 to 39.	 Contains faint disseminations of 


pyrite, sphâlerite, end. chalcopyrite. 
11.7	 52 211.	 . 


• 	 First part same as 3,5 to. 39, latter part .me.iurn 
4 lIght greenish to reddish 	 rty, medium to'f.irie 


grained impure q,uartzite and. homfels. . Tracp 
of pyrite and. cpl'wlerite. 


52	 57 13	 Seine as latter part of 14.7 to 52, altered. soft and. 
clayey, broken in fraients.,, Oharacteristic. 
fault gouge.	 Barren..	


.• • . 	 •• ... 
• 	


. 60. •. . 9 .	 . Medium light greenish gr.y, medium €rained., c1aye-
• 	 . 	 . 	 . . 	 chloriti,c quartz granulite, brokei in franents 


• 	


. 	 .. 	


Barren., Probable fault. zone 52 to 6o 
60	 63 .,. ':3)4. •:.;	 Same . as . 57 to 6o	 Barren. 
6y	 '68 . •36 ,.	 ..,. Sie..s	 57. 10 60.	 Barren. 
68.	 .71.. • .


3)4.	 • 	


• 	 Medium light to dark reddish gray, fine to'nediuxn 
grained. impure q,uartzite.	 Contains one faint 


• 
.d.i;SSfl.bI	 df p.yrie.. 


•	 711.. ,
• .23	 Se, a	 6$ to 71. • ¶race of pyrite, molybdénite, 


•


• • chalç.opyrite. 
7k	 77 30	 Medium light rec1d.Ih gray, medium grained impure 


q,uartzito.	 Barren. 


k092 '.	 6O	 -


i9 







Hole B-.18 (Cant.) 


Core 
Footage recovery, 


Fr.- To inches Description 


77 81 Same as.7 14. to 77, in part	 light1y ch1oritized 
Contains one faint seam of chalcopyrite, f1]n of 
niolybdenite...	 S 


81 85 12 Sxie as 7k to 77, in part slightly obloritized. 
Trace of chalcopyrite and. mo1ybd.enite.. 


85 88 Medium light reddish to greenish gray,. medim grained 
impure quartzite.	 Trace of pyrite, 


88 91 13 Same as 85 to 88.	 Barren. 
91 9Li 11. Same as 8	 to 88 except fine grained.. and. sornewhat 


breOdiated and broken, and. receinented with quartz. 
Trace of pyrite. 


9!. .96 9 Medium dark reddish gray, fine grained. impure quart-
zite, slightly ch1otized along seams..	 Films of 
pyrite. 


96 98 12 Franentary but consists of medium to dark reddish 
• gray, fine to medium graineci impure quartzite, 


in part slightly altered to chlorite, slightly. 
brecciated and re.cemented with quartz. 	 Contains 


S two spots of spha1erite. 
98 100 5 Med.iin gray, medium grained. quartzite. 	 Barren. 


100 103 7 Medium light reddish gray, medium grai.ned quartzite. 
Barreno	 S 


103 105 9 Medium light to dark red4ish gray to gray, medium 
grained quartzite.	 Barren. 


105 108 Same as 103 to 105.	 Trace of pyrite arid chalco-
pyrite. 


108 113 30 Same as 103 to 105, except fine to medium. grained 
Contains faint pyrite and molybdenite. 


113 117 15 Medium gray and medium dark reddish gray, fine to 
medium grained quartzite.. 	 Faint pyrite. 


117 . 120 13 Same as 113 to• 117, trans ected by thin quartz arid 
chlorite veinlets,	 Barren. 


120 125 55 Medium dark reddish gray, fine grained, biotite 
granulite and hornfels, transected by numerous 
thin quartz veinlets • 	 Trace of pyrite. 


12 130 60 Light greenish gray and medium light to dark reddish 
gray, fine to medium grained quartzite, transected 
by thin qvartz veinlets.	 Contains trace of pyrite 
and chalcopyrite. 


130 132 9 Medium light gray,medium grained quartzit.e 	 Barren 
132 135.. 28. Same as 130 to 132, slightly altered to clayey 


ninérals in inter-granular apaces. . Few chlorite 
seams, . Contains one poor concentration of pyrite, 
otherwise barren. 


l3 1.6 Same as .132 to 135. 	 Contains few poor to fair seams 
and. pockets of pyrite, trace of sphalerite and 


• chalcopyrite. -


1.092	 -61-
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