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LEPAKTMENT OF MINERAL RESOU<CE>
STATE OF ARIZONA

FIELD ENGINEERS REPORT

g :
BORIANA TUNGSTEN MINE Date October 6, 1942

: i \
Owens, Mohave Co. Engineer Elgin B. Holt

\
Production Possibility

v v |
OWNER: Molybdenum Corp. of America; Mark Hirsch, Pres., 500 5th Avenue,
New York City; W. H. Munds, Resident Manager, Yucca, Arizona.

-
METALS: Tungsten and copver -'iyggsten predominating.
- <
: /
LOCATION: Property is located o e t side of the Hualpai Mountaing, Mohave
County, Arizona, around 20 mil&ﬁ«. » of Yucea, and is reached from Kingman,
Via Yucca, by a fairly serviceab%%4d <} road, which is maintained by the County.

2.9,

Q
INTERVIEW: On October 5, 1942, I h nterview in Kingman with Mr. W. H.
Munds, Resident Manager of this prop@i‘i;)'?.\%and he gave me the following data

cencerning the same: {},'7% U
. . ENA . .
AREA: The Boriana group consists of 16 u%yg?egjed mining claims.
_— ) % U 2
5%

VEINS: There are 4 veins, each vein being Y& %@)( of a series of stringers of
prosmmapy X

C

Z.X

tungsten ore from 1" to 15"wide. P

. Cﬁ%ﬁ ,
DEVELOPMENT -WORK: . Development work consists mé%gﬁ@;gg‘tunnéls and raises,
aggregating 15,000 feet. There is one inside wi!n@ vertically to a devth
of 450', at a point 2,900 feet from portal of main nel. There are three

levels in said winze with 5,000 of lateral work.

MILL, TYPE & CAPACITY: A 200-ton combination gravity and flotation mill is
located at property, and produces a product running 70%'W0§, which is shipped
to the company's own tungsten reduction and manufacturing Works at Washington,
Penngylvania. ? '

1941 PRODUCTION: Ore milled during 1941, ver Munds, amounted to 16,000 tons,
assaying 1.12% Wo3. Tails assayed 0.12 Wog. Concentrates produced contained
6,000 units of WO3.

ORE RESERVES: Mr. Munds stated that no attempt is made to maintain large ore
reserves in the mine, due to swelling ground. Therefore, ore is practically
mined as fast as developed in order to save maintainence costs of keeping
drifts open. However, around from / to 6 months supply of ore is kept blocked
out ahead of stoping operations, in order to keep the mill operating without
closing down.

OPERATING COSTS: Munds also stated that he is not at liberty to give full
details regarding operating costs, as such information would have to be

secured from Mr. C. Q. Schlereth, consultant for company, Box 258-B, Route #8,
Phoenix, Arizona. Or such information might be secured from the company's

New York office, as above set forth. However, Munds stated that the company

is now paying the regulation scale of wages generally paid Mohave County miners
and other worken, which now emounts to an average increase of 22.5% over rate




BORTANA TUNGSTEN MINE

of pay for 1942.

DIFFICULTIES: Mr. Munds further stated that due to the scarcity of skilled
workmen during 1942, as well as to the fact that many of his first class
men left Boriana in order to tak h&gher paid jobs at nearby defense pro-
jects, and which skilled men'havejgﬁﬁ partly replaced by unskilled miners
- and muckers, which resulted in theﬁ%é%xundergr0und employees mixing ore
~with waste and waste with ore, -’@haﬁsﬁig-all these reasons, the production
of tungsten, as well as a small amé&n;;gf conper concentrates, which is
~ produced as a by-product, have fallg%f° Agt least 50% during 1942 over
what the production of these metals ' d to during 1941. He also stated
~ there is now a 25% shortage of mine wo 5; and these mainly consist of a
" very poor quality, as it takes fully 6 ﬁbbﬁbtime to train muckers and
miners, in this particular mine, to seleq&g ‘ig mine and sort the tungsten
ore underground. He also stated that the M f men now empleoyed, or
rather available manifest a spirit of indifﬁ%ﬁ@i%% in the work they are
carrying on. fscafg
Q5. % ,

- BORIANA OPERATING AT A LOSS: Munds also staté%3%hé%}operations at Boriana
are now being carried on at a loss, as far as f%%f&ﬁggng and milling of
ore are concerned. That if the oresent pegged pz}é@ 7qr tungsten could be
‘increased to a figure covering production costs, én@%néﬁmore, that Boriana
could go along and probably increase production to around 3,000 units of
W03 monthly, duve to the fact that his comvany manufactures its own tungsten
output. Bubt in such event, he stated there would have to be provisions
mede to inerease labor costs sufficiently to compete with the defense pro-
jects mentioned. ' wL

Elgin B. Holt
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JEPARTMENT OF MINERAL RESuURCs
STATE OF ARIZONA

" OWNERS MINE REPORT

Date June 7, 1942

7
Mme Boriana
Mining District & County Vuces District . 4. Location 17 miles I‘E Yuccas Hearly
j Mojave County at top of Hualapail Mbse
Former name ¥ Ticea Thnf"“ ten Mining Cos
Owner Mols "isdé.zzmm Corpe of America " 6. Address (Owner) . Yucea, Arizonz
y Y : 3
Operator } ’)l hdenum Corpe %’,ﬂ%; + 8. Address (Operator) e "
)
=il A
President ==o—o T Vs 10. Gen. Magr. "'B 11 Mhands
% § GQ" ‘r“& 5
: . L0 .
Mine Supt. . A0 e 12. Mill Supt.
el : 2 " y 72
Principal Metals /o] franit te, schealite 5:1 %}:"‘fj 14. Men Employed 100==120
® 00 T e 1A% ’ E
chaleopyrite, _ s h T ) : .
Production’ Rate 40 tons per day, 40 1..1.:11*@};‘:?5}\@%} 16.- Mill: Type & Cap. Combined gravity and
» s VAggaa 0 flotation. 150 tons/24 hrs,.
Power: Amt. & Type 500 hp. transmitted 3“‘?%‘?,,%°Q‘g
Stand by diessela MG 2 (-
Operations: Present  Develop, mine mills - 27 .
Q. A,
fﬁéﬁ .
W,
+ C:;, o<y 76"’»
e N v
S, £
ﬂ;‘,i C\_' i;,.‘
o N
S F ;:‘«g
AL
[AORYS
ya

Operations Planned gane

Number Claims, Title, etc. Many but some are held by lzase and some by part owmership.

Descuptxon Topography & Geography Rugged mountai ous counbry. Elevation, 4,000°%,

Semiearid Small precipitations

Mine Workings: Amt & Conclition Many thousand feet of dris inzes and ralses., The
réions are in bad ;-,,na_-‘t,e, The newer onew require timber. The
¢ the swelling ground nature.

b

'
.

sch.g.s t ig of

(over)



e ominent quartz veins runnine . aTlel with the scistoeity
23. Geology & Mineralization rj_an stensive schist bed 1n gr. tes [he veins fade out to the
SW while still in schist. The veins teminate ih a granite stock to the NE. They do
not terﬂinqt at the contact bub penetraue the stock, The veins average about 1% in
‘width, The strike is N 35 E and dip is 80 to 90 to the SEe Mineralization is wolfra-
mite, scheelite and chalcopyrite df the quartz. '

24. Ore: Positive & Probable, Ore Dumps, Tailings Theve is no developed ore on this property. The
ore is taken out nearly as soon as it is developed. Development is slow because of g
step Taulted condition of vein structure. he structure conulrulty on tne surface 1n-
dicates that ‘there is still considersble tonnage left. = A : >

24-A Vein Width, Length, Value, etc. The ore body is approximately 1500' long. The veins avers
age 1' in width, The mine:s is 700' deep and sinking a shaft -an additional 2007,

25. Mine, Mill Equipment & Flow Sheet liine run to bins to conveyor to 10" by 16" jaw, to 8 mesh
screens O'size séreen to hi~speed gyratorys. U'Size to Classifier, Hi-speed Gy
closed on 8 mesh wet screen. U'size to class. (6 spige) Class. products to individusl
tables (7). Table conce. to float sectiom. MMidds to ball mill return.to. circuti via
classs Float section; Table conc to ball mill closed on ‘drag class, O'flow to Tloat,
Sulpnides {loated away from WOz, . WOp tails thiCLenod filﬁgfu¢ and drleda_ About 60% WOy

26. Roa Co“d'tlom” ROUle Oulnhlcle conce filtered and s0lds '

Take road going NE niles S .of Yucca. Road well ‘sigued. Co 17 milés NE up
canyon to mine. Falr mountain road, ‘ e

¢

37, NWater Sii ) o : :
pply Good, lore than enough water from underground workings.

28. Brief History Started as tum;sben producer in 1908, Has produced more or less since that
time. Probably the most consistent tungsten producer in state, Has produced between
80,000 and 100,000 units WOS.

£

2l problem-
vallable,

29. Special Problems, Reports Filed "Wilson, Tungsten Lpno its of Arizona.’ The spedi
here is labore  The propcl 3'&ou¢u be on double production if labor was a

30. Remarks This property is a good example of the need for large capital backiround for
tungsten Pro “ertie‘ in+this state., The Boridna mine does not show on the surface as good
as some of*the other districts. It has becomé a successful operation only after
considerable capital has been expended,

31. If property for sale: Price, terms and address to negotiate.

32. Signed

33. Use additional sheets if necessary.



BORIANA O’& > MOHAVE COUNTY
oz T

Mr. Brannum is putting up a mill té%mgpd&e tailings at Boriana. VBD WR 6/5/75

4 A
PR
¢ : AL®
Went to Boriana where there is no acﬂ%’ t# and there doesn't appear to have

i 111ify Zquipment on the mine dump as re orted.
GW WR 8/27/75 BE ° ’

[§3
Telephone call from Gary Branum, Hilton%ﬁ"ﬂ@g Company, P.0. Box 318, Casa
Grande, 836-1496. This company has leasggﬁtﬁg Boriana Mine and wanted to

know the ore reserves, etc. @I WR 4/19 r‘¥5QA
é; ) VP D

» Casa Grande, came in to say h{%é%d his father have moved their
machinery on to the Boriana mill taifi%é pile. He said they had en-
listed the services of a Hecla metallurgist who conduded several bench exper-
iments on the separation of copper sulfide minerals from scheelite and wolf -

ramite and had found certain additive chemicals which did the trick. GW WR 4/19/76

Do /V”/ /Pgﬁ?apucf’
—_—




BORIANA MOHAVE COUNTY

Donald McCarthy was in and reported that he and Gerald Weathers were busy in the
Hualpai Mountains looking at ground near tler and Boriana. He was interested in
reports of molybdenite and copper in the %ggﬂana. According to Dye and Batherick
they had both, along with part of the tu%§§ygy ore. LAS WR 3-4-66

- g

bl S I

L E
Arkla has option on the Boriana mine. Dag“niﬁis doing geology and geochem sampling.
FIJ WR 3-8-68 Q7%

Arkla still has option on the Boriana and sdﬁé?a@ﬁoining claims, FTJ WR 9-6-68

!

00

N

-

Al

“ O
: " ; e S
Mr. Robinette told me Union Carbide was building 3rill sites at the old Boriana tungsten

mine east of Yucca. GW WR 10/3/73 Y -l
[OF=
o M
2 7,
Qur
Union Carbide continues to do exploratory drill# 53& the old Borianna tungsten property.
GV WR 12/6/73 200
%9
7. Q)

The drilling of the Borianna mine area has been fingggkd by Union Carbide Corp. GW WR 4-4-74

The Union Carbide Corp. drilled several co
mine nprtheast of Yucaa. The results were
abandon after about 3 months. GW AR 73-7L

re holes in and near the old Borianna tungsten
apparently discougaging as the project was

z3
I called on Mrs. Vera Bathrick, one of the gyﬁ‘rs of the Boriana Mine. Union Carbide
has relinquished their option and gave theodﬁngrs copies of drill logs, maps and
reports. She later advised that the deparﬁhéh%icould make copies of all records re-
received from Union Carbide. She will mai-ﬁfﬁ,ﬁhe records for copying, but the
originals plus one copy must be returned to?%é%:; VBD WR 1/7/75

QwmS
I drove to the Boriana property late in the é%eﬁﬁé%. I made an eyeball estimate of a
few 10's of thousand tons of dumps and tailin‘ﬂségéaof which Dye and Bathrick reprocessed
in the 1950's. There is sufficient tailing an ®p to warrant a sampling program with
E/MJ quoted prices of tungsten at $95.53 per STﬁf?GQ% WO I suggested to Mrs. Bathrick

7k .
by telephone that she offer the Boriana to Stan@&g%qgeta%s Corp. VBD WR 1/8/75
<

£4)
2 Sa

T
Q%7
A lease and option to purchase the Boriana mine h%;ﬁbeen obtained by Gary Branum and
Jim Slack. A third unknown is involved. VBD WR E%
522

Y

Mr. Branum and son have leased the Boriana dump and tagagigs and will have their new
type concentrating tables in operation by July 1lst. This table is built in Alabama and
is similar in operation to an old Fure Vanner. They expect to put 100 tons of tailings
through per day; they assay .25% WOB’ .25%Cu and .5 0z. Ag per ton. GW WR 5/12 /75




BORIANA MOHAVE

I picked up Clarence Strouse and we drove to the Boriana mine.
There is no activity there. A Vanner concentrating belt has

been set up on the tailing pond and some material (less than

10 tons) has been treated. I assume the tests were not successful
since I found where the concentrator had lost considerable
scheelite. VBD WR 9/19/76 /

CH/Report 11/23/79 - Talked on the phone with Roman Mallock, Mohave
County Historian in Kingman., He said that the Boriana Mill which was
treating tungsten ore from the Boriana Mine, Sec. 13, T18 N, R 16 W,
has been shut down for four months and may be sold to a company in
Butte, Montana. Drove to the mill three miles south of Yueca, It is
housed in a fairly new steel building painted a yellowish brown. A
house trailer was on the property, but no one was around.

CJH WR 4/3/80: Phone call from Jim Germundson, American Mine Services, 6245
Clermont St, Commerce City, Colorado 80022. Was informed that his company
will be reopening the McCracken Mine, Owens Mining District, west of Signal,
southern Mohave County, and ‘the Boriana Mil1l at Yucca.

MG WR 4/2/80: In conversation, learned that Perry Durning's group is attempting
to purchase mi1l equipment (from the 01d Boriana mine ?) and to reopen the
McCracken Tlead-silver mine in Mohave County. :

i i i i i ilver production
] R 2/26/80: Canadian Mines is planning on starting up si d ‘
ﬁezmwthe/Mcéracken Mine, Mohave Cougty._ Thiy ggpem§?1acq¥;;em$?$ 5?¥}aE§eM11].
i be hauled 45 miles from the mine to the mill. . .
gg?eliitg flotation; recovery will be 90 percent. The meta!]urg1ca1 testing
and flow sheet design have been done by Mountain States Engineers.

CJH WR 5/14/80: The Boriana Mill is starting up and Fischer-Watt'Mining Co.(?)
has advertised for a mill man (flotation) and an assayer. They will run the
McCracken Mine dumps.

po_ Ao FEPRIPecE

T




BORIANA MOHAVE COUNTY

NIN WR 12/25/81: Talked to Jim Vacek "The 49er" about the Boriana Mine,
Mohave County. He was interested in contacting the owner to see if he could
try and collect scheelite crystals of size and quality suitable for sale to
mineral collectors.



Date Printed: 10/29/93

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES

VERBAL INFORMATION SUMMARY

Ken A. Phillips, Chief Engineer Date: October 28, 1993

Information from: Steve Nolte and Larry Toppenberg

Company : Desert Wide Properties
Address: 3330 N. Dobson Road # 8
City, State ZIP: Chandler, Arizona 85224
Phone: 602-838-6631

MINE: Boriana

ADMMR Mine File: Boriana file
County: Mohave
AzMILS Number: 513A

SUMMARY

Steve Nolte and Larry Toppenberg, brokers with Desert Wide Properties,
3330 N. Dobson Road #8, Chandler, Arizona 85224, phone 602-838-6631,
represent a client interested in investing in a mine. They have been
approached by Steve Tima, Tima Oil and Minerals of Chandler, to invest
in his Boriana Mine's tailings. Tima claims that the Boriana tailings
contains large quantities of recoverable tungsten, but that a gravity
concentrate from the tailings can only be treated in Japan to recover
the tungsten.

Messrs Nolte and Toppenberg are willing to try to get some option time
to independently test some of his statements.

Ken A. Phillips, Chief Engineer Date: October 28, 1993



THE ARIZOMA DEPARTMENT OF MINERAL RESC?URC;?
WAim5 NO REPRESENTATION AS TO HE ACCURA
O THE CONTENTS OF THESE DOCUMENTS,

v

BORIANA MINE MOHAVE COUNTY
Cedar Valley

v

DYE & BATHRICK, Kingman, Arizona

V/Sink-float plant
~ BORIANNA MINE v
Flotation and gravity mill
South-west of Kingman
o2
Tungsten

Not operating - shut Spring 1957.
y
(Report - MILLS - NORTHERN DISTRICT)
Sept. 30, 1957 (In Geology file)

B.J .SQUIRE +
Field Engineer
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LePARTMENT OF MINERAL RESOURCE®
STATE OF ARIZONA
FIELD ENGINEERS REPORT

: v

"GUNSLINGER (McCracken) Date June 3, 1980
Owens  (Mohave County) Engineer  Clifford J. Hicks ,f/‘
Field Visit To Mill

v
In & Joint venture Fischer-Watts (property position and exploration) and

Canadian Natural Resources, Ltd. (financing), have let a management contract

to fuerican Mine Services of Denver to operate theiﬁuns1inger Mine (formerly
S .. v i
the McCracken Mine) and the mill at Yucca (formerly the Boriana Mill).

The UMR engineer met with concerned parties in the office trailer at the mill
site four miles south of Yucca, Arizona. Present were: “M.D. Rowswell, Execy-

!

Geologist, Fischer-Watts, 114 Tucker, Kingman, Arizona 86401, phone 753-1622
(office), 753-1671 (home). Robert Green is the Project Manager.

ﬂLeadQSi]VeP ores from the Gunslinger Mine tailings will be truck hauled 45 miles

to the mill. There are 25,000 tons of +4.0 oz.Ag/ton tailings at the mine
which wiil eventually be open pitted. Primary and secondary crushing will be
done at the mine and tertiary grinding at the mill. The mill is being expanded
to kandle 400-500 *pd, Heaﬁéy aquipmant is being purchased in Mesa, Arizona.

Hiring will be done locally with a labor force of 38 anticipated. They now
need & mill superintendent, a mine superintendent, a mining engineer, a metal-
lurgist, and mill hands experienced in flotation.

Start-up is expected by July 1, 1980.

CJH :imw
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Published by Mohave County Historian, P.0. Box-390, Kingman, Az. 86402

Popularity of Publication

A1l the publications on the Mohave County history, by Roman Malach, are
in many places, and comments about them are published and received by Malach
quite often. The prestigious journal, "Arizona and the West", published by
the University of Arizona, had a review of the Malach's almost every pubTi-
cation. By request, those publications are on the Tibrary shelves of the
Princeton University, California University, University of Wyoming, Alaska
University, and in other higher learning institutions.

Individuals write comments to Malach about his publications, as this
one, dated August 16, 1983, and received from Wesley E. Steiner, director
of State Department of Water Resources in Phoenix:

"Thank you for sending me copies of three of your recent publications.
I found them fascinating, and will see that they become parts of the Depart-
ment's Tibrary. 1 would appreciate information on how I might order other
of your works."

No Mining At Hackberry

After a report about the reopened Hackberry mine, Malach made a special
trip to the mine site and found no sign of any mining operations. The mine
appears abandoned after some development work in recent months.

Qutdated Book

The "Arizona Place Names" book by Will C. Barnes, revisedand enlarged by
Byrd H. Granger, was published in 1960, followed by two printings in 1968 and
1970, by the University of Arizona Press, is outdated.

Roman Malach is ready to add 71 new place names to the Mohave County chapter.
The incorrect and misleading information in the Mohave County chapter is plenti-
ful. Here are some examples: Boriana mine "is still producing", it was closed
years ago. Bonelli constructed a stone house at the Bonelli Crossing on the
Colorado River, now under water of Lake Mead. In the book, "but a duplicate
of his house exists in Kingman". No such duplicate house ever stood in Kingman.
Glenwood was located on the Colorado River near Topock, and not, as the book
tells, "12 miles east of McCracken mine". It was Greenwood, which was located
in that place. Many other errors could be mentioned, but this one tops them
all. "Rabbit Patch. In this area are located the houses of prostitution in
Kingman. Reference-Anonymous." That place is occupied by the high school
athletic field.

~ Malach inquired if or when a new and enlarged edition with corrections

will be published. No answer. '




" BORIARA TNE & ML LIQUIDATION S";‘E

NO PRIORITIES . S .
Wnte or Wire, W. D. Lindsay, Yucca, Anz. ety ,' HEEE l
Care Boriana Mine : A ‘

2-—Mine Safety Apphance Co. Battery Charging Units Style No 9818-250 volt,

- amp,. Control Panel with General Electnc Battery Charqer and - Bulb No
45x674. -

All Portable Mmer Lights and Battenes Complete with Rubber-Covered Lead
- Wire, etc.

1—Panel SWltchboard all Wood plank construction 9”x5 lxtted thh the followmg.

. 1—690 amp enclosed terminal line switches.

1—AC Emmeter, 200amps, General Electric Type ARZ No 1070914 g ik s
'1—Lot of miscellaneous items.
" 1—Roots Connerville Rotary Blower 10"x15" S D. Type R. B No 12970 20 hp G E.
Motor and Switch.

3—Ore Reagent Feedef Blns 20 Cells, Pipe and Fitting. Clarkson Reagent
Feeder No. 234,

1—Roots Connersville Rotary Blower 102x152 S.D. Type R.B. No 12969 20 hp G E.
Motor, Starter and Switch. : ‘
2-—Reagent Feeder Bins, 14 Cells. Pipe: Flttlngs, etc. o ,' iy
 1—6'x6" Redwood Tank with Agitator. 3, hp U. S. Motor. L e
. 1—Storage Tank (feeding tank). | ‘ S AR
2 Cone Storage Feeding Tanks. : : e
1—-2'x4" Marcy Rod Mill No. 284, 72 hp Westmqhouse Motor No 1236 and l hp
- Master Motor No. KD3566. Conveyor and Clarkson Reagent Feeder No. 470
1—2'x4" Marcy Rod Mill No. 285, 772 hp. Westmghouse Motor No 636
_Q—Assorted Switchboxes, Conduit, Pipe, Etc. :
'1—1%" Deming Pump with 3 hp Motor.
l——Agltator with 8'x10’ Steel Tank. 2 hp U.S. Motor with Suctlon Pump
1—Rdke Classifier. 2 hp Motor and Dorco Filter. . 3L
]—Rotary Dryer, 5 hp Motor, Shafting and Pulleys. : 4o
1—Denver Thickener No. 10961 Agitator, 6x8 Steel Tank 3 hp Allis- Chalmers
" Motor No. 508D. Denver Lift Pump No. F258, Belt and Pulleys. -
'1—Dorco Filter and Rotcxry Dryer No. 48. 2 hp U.S. Motor No 95812 Shc:lhng
‘ Pulleys and Belt. . -

1—7x4 Oliver Pump No. 1730 3 hp G.E. Motor No. 480013 o
- 1—9%3x8 Oliver Vacuum Pump No. 10-912. 5 hp U.S. Motor No. 99984 \
" 92— Centrifugal Pumps. 3 ho Westmqhouse Motor No. 330929. Tcmks Pulleys



Switch, Throwe-+t watch Vc:lves and Pressu'° Gc:
I—Throwout Sw’
1—Corrugated Iron Bulldmg All Pxpe, Electncal Wlnng, Conveyor Chute, Crus:
er Room, Ore: Dump Building, Ete. iy SRR ¢
69—Mine.Cars (all) 24x24x42, 18 Gauge, 4-Whee1 Roller Bearing 1_]\1/2',',;Dia.' 2%
Tire, 17" Wheelbase. A
1—6'x20" Redwood Tomk.
1—8x20° Redwood Tank with agltator and, & hp U.S. Motor No 97479."
1-3'%x7" Galvanized Steel Tank. Y \b‘
1—6"x8" Redwood Tank.

!
¢

d¥on o
1—5%2"x5" Redwood Tank. Q NI A
1—19%'x9' Redwood Tank. - Ly rh ¥
21-—Car Wheels. ; SN W ;\'-’
1—Lot of Car Parts. (\? ¥V 4 5 F
1—11x23 Water Tank. S9N YY -7~.
1—19'x25" Water Tank. R s Ny
- 3% tons Rod Mill Rods, . - (’t A v N :
o lBldq 14'%60" (office warehouse) Sy ¥
1—Oil Switch, FHa @
- 7—Ore Bins, Chutes, Doors, Ete. ¢ oo v
1—Metal Cabinet. J 3‘3‘ . :Q
l—Flotation Table. \ |

l—Rainbow Water Softener 80,000 Gr ec:pacuy _
I—Sawmill 5 hp Cutoff Saw and 1 7%hp Rip Saw. .
1—5 hp Friction Hmst 300" %" Cable and .Incline, Flat Cer.
2—Reels %" Cable Lumber I Bram Corr. Galv. Iron, Fic.

x Astc Office Equip.. Coolers, Flhnq Cabs, Filing Sc:fe, Etc.




6-803 UNITED STATES
(January 1952) DEPARTMENT OF THE INTERIOR 1l {10 /%
BUREAU OF MINES LS

Reason for examination. W ............... ‘g
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P”DUCTION POSSIBILITY

LAy~ gr SURVEY
LEPARTMENT OF MINERAL RESOL .<Ch —————
IYPE NO. 1 STATE OF ARIZONA

FIELD ENGINEERS REPORT

§
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Mine’ BORIANA TUNGSTEN MINE Date October 6, 1942.
District Owens, Mohave Co. , Engineer Elgin B. Holt
Subject:

PRODUCTION POSSIBILITY

OWNER: Molybde;um Corp.v?f America; Mark Hirsch, Pres., 500 5th
Avenue, New York City; W. H., Munds, Resident Manager, Yucca, Ariz,
METALS: Tungsgen and copper - tungsten predominating,

LOCATION

Property 1s located on west side of the Hualpal Mountains, Mohave
County, Arizona, around 20 miles éé E. of Yucca, and 1s reached
from Kingman, Via Yucca, by a fairly serviceable dirt road, which
1s maintained by the county.

INTERVIEW

On October 5, 1942, I had an interview in Kingman with Mr. W. H.
Munds, Resident Manager of this property; and he gave me-the following
data concerning the sames

AREA

The Borlana group consists of 16 unpatented mining claims.

VEINS

There are-&s:!ﬁisasa%égzzeins, each vein being made up of a series
of stringers of tungsten ore from 1" to 15" wide.

DEVELOPMENT WORK

mainly
Development work consists/of tunnels and raises, aggregating 15,000

feet. There 1s one Inside winze sunk vertically to a depth of 450',
at a point 2,900 feet from portal of main tunnel. There are three
levels in said winze with 5,000' of lateral work.

e
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A 200-ton combination gravity and flotation mill isllocated at

MILL, TYPE & CAPACITY

property, and produces a product running T70% W03, which is ship-
ped to the company's own tungsten reduction and manufacturing
works at Washington, Pennsylvania.

1941 PRODUCTION

Ore milled during 1941, per Munds, amounted to 16,000 tons, assay-
ing 1,12% WO3. Tails assayed 0,12% WO3. Concentrates produced,
during this year, contained 16,000 units of WO3.

1942 PRODUCTION

Ore milled furing this year amounted to 6,000 tons, assaying 1,12%
WO3. Talls assayed 0.12% WO3. Concentrates produced contained
6,000 units of WO3.

ORE RESERVES

Mr., Munds stated that no attempt is made to maintain large ore
reserves in the mine, due to swelling ground. Therefore, ore is
practically mined as fast as developed in order to save-maintain-

ence costs of keeping drifts open. However, around from 4 to 6 months
supply of ore is kept blocked out ahead of stoping operations, in
order to keep the mill operating without closing down.

OPERATING COSTS

Munds also stated that he is not at liberty to give full details
regarding operating costs, as such information would have-to be
secured from Mr, C., Q. SCHLERETH, consultant for company, Box 258-B,
Route #8, Phoenix, Arizona. Or such information might be secured
from the company's New York office, as above set forth, However,
Munds stated that the company is now paying the regulation scale
zﬂaﬁ;ges fax generally paid Mohave County miners and other workmen,

which now amounts to an average increase of 22.,5% over rate of pay

for 1942,
D



BORIANA

DIFF ICULT IES

Mr. Munds further stated that due to the scarcity of skilled
workmen during 1942, as well as to the fact that many of his

first =z class men left Boriana in order to take higher paid jobs

at nearby defense projects, and which skilled men have been partly
replaced by unskllled miners and muckers, which resulted in the

new underground employees mixing ore with waste and waste with ore, -
that for all these reasons, the production of tungsten, as well as

a small amount of copper concentrates, which is produced as a by-
product, have fallen off at least 50% during 1942 over what the
production of these metals amounted to during 1941. He aiso stated
there is now a 25% shortage of mine workers and these mainly consist
of a very poor quality, as it takes fully 6 months time to train
muckers and miners, in this particular mine, to selectively mine
and sort the tungsten ore underground. He also stated that the type
of men now employed, or rather available, manifest a spirit of in-
difference in the work they are carrying on.

BORIANA OPERATING AT A 1OSS

Munds also stated that operations at Boriana are now being carried
on at a loss, as far as the mining and milling of ore are concerned.
That 1f the present pegged price for tungsten could be increased

to a flgure coverling production costs, and no more, that Boriana
could go along and'probably increase production to around 3,000
units of WO3 monthly, due to the fact that his company manufactures
its own tungsten output. But in such event, he stated there would
have to be provisions made to increase labor costs sufficlently to
compete with the kigh defense projects mentdoned.

Elgin Be H°1tlo
—3-
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IHTRODUCT ION

PURPOSL OF INVISTIGATION

The present study is intended to serve as s preliminary sur-
vey of the pgeolopical condlitions at Doriana in order to determine whether
the deposit warrants a more thorough investipation from the economic stand-
point. An attempt has also been made to make a general estimnte of the
future to be expected from the ob@orvcd recological conditions. [Lvaluation
of the mining methods and otudvi@gégho mining costs is a mining problem
and does not come within the uog§fﬁﬁ@ this investigation.

It should be kept 1ﬂim;;%<%@roup1out the entire report that
the study is entirely preliminery 1n‘cﬁafp ter and is devoted to the more
peneral features of the deposit. lhroo&%&ystyere devoted to a study of

the underground workings and the surface. »\Forﬂﬁhe most part the lower

\
KO &
levels and the more recent workings in the %%§e*@%re visited. The time

W(‘ P
was about evenly divided betwecn the study of %hé{ Qgerground workings
% 0%
and the study of the surface. k @ ﬂﬁ
3 . ACN .

OWNiBRSHIP OF TIE PROPERTY

The Boriana Minc is ovmed by the Boriana Mining Company.

The Boriana Mining Company has headousrters in Whittier, Californis and

is the outgrowth of the oil well tool manufacturing industry. The com=-
vany is larpely owned by thce Sievers (amily of Whittier, Californis and

Mr., J. P, Sievers of Whitticr is Vice President and bxecutive officer of
the Company. The company owmns twenty three unpatented claims distributed
alone the vein svstem. In addition it owns a one-third interest in a group
of prospects to the north. ull ownership of a portion of this ground is

also claimed but the title is at present in litigation.
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PAST PRODUCTION
Limited mining anl some development vork were carried on in
Boriqnn during the war. Later the S%oody Company of Whitticr took charge
of the property and carried on s development program. In 1972 the entire
control of the property was talen over the Sievers family, Since that
time the Boriana Mining Company hes been under their comtrol. The mine
superintendent nt Borisna is L, David fanlin, The mine foreman is

kr, ‘Daniel Parker.

LOCAT LON

Boriana is locntga ﬁ;out 18 miles northessterly from Yucca,

Arirona on about the crest of @yephgflnal Liounteins. The elcvetion is

about 5,000 feet above sca levcl \ég&>ﬁ@e climatc is reasonably ayreeable.

o
(70
The elevation of Yucca, Arizona 1is ﬁé@'@zpt and the climate is usually

of thec hot desert type. Yucca is a foﬁtqggign the Atchison, Topeks end
Qo 2
Santa Fe Railroad and all eastbound t1a1ﬁ§7§tép for water at Yucca.
J‘ c’\

Westbound tralns stop at Kingman some dlstaqg »ﬂ%?
ocf“ Pa
o
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the north.

<

Q
F
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The Borinna rc:-imn belones in the Basin Renpe Feolopical
nrovince. This province covers a wide nrea which extends from the

Sierras on the West, to Uteh on the ast, from Idaho on the north to

Arizona on the south ond rnis on i gsoutliveste Throughout this
arca Are numerous morc or ieoleto D ountain chains. lost of these
mountain chains have o »ort —<outh Lrowi ond are separated by lat

vallevs and basins fror "iv o twenty nmiles in widbhe One of the

~

characteristic fentures of repdon is Ghe Peault line developnent
along the foothills of manv of the ranfes,  The Hualpai mountains ap-
penr to be tynicnl of this irovince and are similar in many respects to

the mountains throughout Nevada.
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The Mualpai Lount~ins in the vicinity of Boriana conteain
ipneous intrusives which cnclose schist and slate. The mess of schist
and slate at Boriana is qovornl miles in lenpbh and in places is one-
helf mile acrosse. It is either vertical or dips at about 80 dcpgrees
to the east., The mass probably represents a lerpe roof pendant sup-
norted bv surrounding ipgneous rock.

The slate-schist mess represents an almost wnbroken unit

extending from the ipneous wrss on the west to the lpneous mess on the

east. Foulting has occurred throughout but the displacements are com=
peratively small and have not disturbed the peneral attitude of the
strota,

Tungsten deposits occur in ruartz veins located n ar the

center of the schist and slate ampa, Four distinct vein systems have

(5
been encountered in the vorll“;z%‘ﬁﬁll contein ore shoots to » greater

or less depree. Ixposures of "uﬁf%ﬁo 40 the east of the vein system now
XN
being worked indicate the poss f}tﬁ%o@ other parallel veins. These

‘ ‘ﬁ X '.
veins have not as yelt been dovclopod;é’@, %As probable that t'ey do not
ey '1/\ ; .
carry tungsten at the surface or prospe qi L8 cwould have mined the veins

~ ’ D

/\..; /‘,’
before this since there was » cons Luornbld%'fp ab of mining activity at
0%

b

Boriena during the war. ?6'? %
q&fo 1%
s 3 . n
Two types of irncous roels .‘-:\r’»»;:rxlw%\r,(zl})‘@g’rosont in the
ONZ
a . . . o . ‘\
Boriana area. One is 2 massive granitic pneiss _('c other an intrus-
ive which in the ficld has tentebively been canlled a auortz monzonite.

‘The crvstallization of the iz sonzonibe - apparently followed by

extensive hipgh temporeture ¢ cehicn.  Slberetion has invaded quartz
monzonite irrepgulsarlv and coivics o corboin amount of tunpsten, It is
believed thet this a2lteration provided the tunpeben which mineralized
the vein now being mined at Loriens., Thus two types of ore deposits mey

\

irat, the ouortz veins of the Boriana mine

be found in the scction.
which cerry wolframite and scheelitc. Sccond, the alteration zoncs on

the surface which carry scheelite and to a much lesser degree Wolframite.




ROCK TYPES
The metemorphic scrics consists of slate, schist and netamorphosed

' sandstone. It hns a npronounced slaty cleavere and breaks into blocks or
slabs. The schist is micaccous. The slate has a high cuartz content and
contains some siif. Thin paper-like sheets provide what is celled a fis-
sile structure in places. They also form a weak zone which produces heavy

. ground. This ground swells with moirture and slabs fall into the mine work-

ings. In such areas a large amount of timbering is recuired. Away from
the week zones the ground strnds rensonablv well in all of the workings,
The inclinetion of the sl-te an’ schist rres vorics from 80 degrees to verti-
cnl and the dip is always east. 1In places at the surface a false inclination

in the opvosite dircction ,h s becn produced by hillside creep. These rocks
"\

probablv represent an ol&%ggglmentarv scries that has been netanorphosod
(Vh \

There are several rock 43 éﬁbﬁ%pewhat variable in nature. Occasional small

% %

\

Lo

&

\

liny lenses mav be observed ?é}mo streaks are common throughout the work-

\

inps. Sandy phases are in eﬁ%@pﬁg¢}throughout the eastern part of the schist area,

2 'VA‘
The cuartz veins carrving %Qy é%y ore arc confined entircly to the meta-

morrhic series, Vhethfr thev exted ‘Yhd%p the underlying igneous rock hes not vet
£ 1g )

\ O‘\ .
veen determined. It seems likely thaﬁ geéw may change to slteration zones at the
K¢

contact., 28

TR
; Z, Q.
The pranitic gneiss has a strinted ﬁ@ﬁ%ﬁ%g structure. Large phenocrysts of

¢ 2,0 '

orthoclase lie in parallel rosition throuﬁhmﬂeﬁﬁho rock. These crystals are

'3

about onc inch in lenpgth end one eiphth inch in width., They are surrounded by
mica, ouartz, and albite It L& considercd from ficld relationships observed
thet the rock is esscentially of igneous oripgin, Any fault movement between the

rrenitic gmeiss and the meteororvhic sorics is slight. In places the contact

~ppeers to be somewhat irre: el ghronele surprests the type of contact pro-
duced by an intrusive rnss, is thou it thnt the structurc of the gneiss is
due to movement or flowage © ne iercons meterial as it extended along the
valls of the metamorphoscd v ~nt, o digbance from the metemorphic mass

it might be expeccted that the stiructuie would disappear to a considersble

degree.
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QUARTZ HONZOWITE

The term quartz monzonite as used in this report is en-
tirely a field name. The rock can hardly be properly classified with-
out microscopic study. The roclk mass, howcver, represents an important
field unit of considérnble sifnificance in any study of the origin of
the Boriana tungsten deposit.

The quartz monzonite forms a rounded stock which apparently

truncntes a portion of the vein system of the Boriana deposit at +the

northern end, Whether the veins have been definitcly cut off or have
been diverted to the east by this intrusive has not been proved., The !
relationship of the veins to the intrusive as shown on the map, would

indicete that definite truncontion hes talen place. A large mass of the

o]

uartz monzonite is exposed on the crest of Robinet Ridge. This mass
forms a hard-rock exposure which rises fully 600 feet from the canyon
below, Tungsten prospects have been developed both at the base and

the top of this exposure aml it is reported that other areas of tung-

sten mineralization lie between,

GREISEN ZONLES

Scheelite and some Wolframite are found throughout Greisen f

zones which penetrate the quartz monozonite., These zones contain con-

siderable areas of Muscovite iica in coarsc Llakes. The prospectors

2]

refer to this as "Lithia Roc! althourh it docs not resemble the well
known Lithium bearing Mica of other localitics. These zoncs appear to

represent aress of hiph temp reture alteration in the quartz monzonite.,

Tungsten mincralization has » e omvanie! the alterotion. Alteration
zones very from a few inchec o 15 or 20 feet in width and appear Lo be
irregularly distributel, DBowi.nrics of . alterntion zones are in many

cases indeterminnte on prelir ncrv inspection, A complete examinrtion
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XN
of the whole hillside with ultranrbﬁ@}Lo lirht, would be necessary to

dotormine the economic rossibilit ll&t&(ﬁ%‘%blnvt Hill as a tunpsten de=
posit. On preliminsrv investipation it <§;(;; %pparent that such examina-
tion vould be worthwhile., The title ‘rn @ @@?ﬁ;on of the area, however,
wag under dispute at the time the property ')l{ﬂréﬂrgslted, and it wns not

\p\ Q ‘A
considered advisable to attempt anv elnbOrMo\}h@d@V
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QUARTZ VEINS

The most important tunpsten deposits now bvinﬁ mined occur
within runrtz veins which lie in the metamorphic area, These veins strike
at nan nverapre of nabout north 30 deprors east and dip to the east at an
anple which 1irs between 80 deprees and vertical, The tunpsten minerels
nre Wolframite and Scheelite. Chalcopyrite and Molybdenite occur along
with the ore and both Calcite and Flourite are common in the veins.

The veins very in size and represent Cissure fiilings.

Four distinet vein systems have been determined in the underrround work.
inrs. These sare renorqllvqgoferred to by number--the vein on the west !

beinr knowm as No., 1, thngfgg on the east being known as No. 4, Vein

No. ? hns produced the noéyﬁg4%prtnnl shoot of orc. Recent development

on vein No., 4, however, 1ndf%w6bﬁ5fh l. this vein mav aiso preduce an im=-
L \{\f‘vz A
nortant ore body. NN
L5
/‘\ ."
Although these vnlﬂgp()éi§0ferred to by number as individuals,
< A
thev r<allv represent proups of ve%ﬁd’wﬁach occur within a limited ' 10a,

Sp, A ey

These groups seldom contain less fhan%%%p%pr three sepnrn+o and distinct
veins. In places as many as ten smnll‘%g%gé}mav make up the prour. The
proup penerally covers an area which varfA 4Dﬂ%ﬁron 3 feet to 6 feet in
width sand in places may be even ten feet thlcf. IHining operations are
usually based on the total amount of quartz present, It hns been found
thet on the whole the tungsten mineralization varies unitormly with the
amount of’quartz present, It has been found in mining No. 2 vein that
tunpsten trioxide is present to the extent of about 2} per cent through-
out the entire vein.- Recent developments on No, 4 vein indicate that
the tunpsten trioxide content is about 3% per cent,

In mining operntions the ore velues are considerably af-
fected by dilution due to the Schist which lics between the veins, A
cut and £i11 method of stoping has been employed. In addition the ore

is rereened and hand sorted in the stopess All fines from the screening
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ro directly to the mill., In sorting it is endeavored to remove a larpe
part of the Schist which is broken with the quartz. A chemical method

for determining, the amount of quartz present in the ore has been developed
by Mr. Rankin, the surerintendent. The method is based upon the fact that
the schist which is associnted with the vein contains a small amount of
titanium while the vein of cuartz is virtually free from titanium. The
determination of titanium in the ore feed that poos 40 the mill Fives an
index to the amount of schist present, During development work the amount
of nunrtz present in the ore feed usunlly varies from about 18 per cent to
25 per cdent, ﬁf&@fMB mine is opecrating in a normal manner and the feed
is derived ant1ref€?4%§%g toping operation, it is said thnt the normal
nuartz feed varies ﬂ?ﬂmonﬁﬁgﬁ Eﬁ‘gvr cent to 40 per cent,

On rare occasf&ﬂg ”3 'lnq contnining the cntire uartsz
thickness mav be encountered. Ord%ﬁéltly 4GV¥J*V!T in mining, two veins
from 4 to 10 inches in thickness meav bF)gﬁﬁg ﬁ%@}accompaner by sev=
ernl thin ~‘rinpers. When the total quartz 1£ a stoplng width is less
than 10 inches the ore is no longer mined, Throughout the ore shoots
the ore normally avernges from 14 to 20 inches and the wveins sre remarkably
consistent in the total amount of ouartz present, The persistence of the
vein throurhout these areas is also surprising,

The principal ore shoot of the mine has been developed on
No. 2 vein, This shoot lies from sbout 500 feet to 700 feet along the
level, and has extended from the surface to the 600 level, Most of the
Boriasna production hes come from this ore shoot. The rake of the ore
shoot is decidedly to the north. The distance across the shoot at ripht
anrles to the rake is approximatcly 450 feet, Apparently this shoot is
better developed nt the lower level than at the surface, and it seems
likely thet .it may continue in depth., It is reported that the ore on

No. 4 vein contains highcr tungsten values and also contains more copper

than the ore on No. 2 vein, No. 1 and No. 3 veins have not been highly
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productive, These veins, how ver, nppear to present better showings in
the lower levels. It is the contention of the manapement that in the
lower levels No, 1 and No. 3 veins combin d will probably produce as
much ns No, 2. This prediction may be realized although it has by no
menans bcen proved.

No, 3 vein is distinpuished from the other veins by the
presence of a smnll amount of purple flourite,

The normal distance between NWo. 1 vein and No. 4 vein is
about 140 feet, WNo. 1, 2, and 3 are nsnunlly closely spesced, lyving
within from 10 to 20 feet of each othrr., On the 6 level No., 1 and
No. 2 veins have been mined topcther because of their proximity.

At the extreme north end of No. 6 level it is difficult to distinpuish
sone of the veins and separate them according to the 1, 2 and % classi-
ficntion, In zones of strong mineralization, howeve., the classification
appears to hold very well,

Extensive crosscuts to the enst of the vein system have
not been attempted. Exposures of quartz at the surface would indicate
the desirabilitv of some exploration at depth. On the 3 level the foot-
wall has been crosscut for a considerable distance toc the wes!. The 3
level is also entered by means of a crosscut tunnel. From this tunnel
the Sievers crosscut tunnel has penetrated the country rock for approxie-
mntely 400 feet without encountering any mineralization of consequence.
However, no comparablc crosscut hns been attempted to the cast, in spite
~f the fact that the quartz veins on the surface east of the vein system
are mich more prominent,

The continuation of the tungsten bearihp veins along the
strike and also in depth hsas not yet been thoroughly determined., To the
north the veins may be cut off by the intrusive stock, Southward there
nppears to be no such limitation although they have not been traced and

may not continue, The projection of the veins indepth is largely a
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matter of opinion. It seems reasonable to believe, however, that a vein
A ,

system that hns proved to be cgggénuons from the surface to the present
P/

denth of the workings should oqn&;ﬁQ? as far as the base of the metamor-
vhic series, The extension of fﬁ@ﬁ&ﬁ%ﬁs into the underlying ipneous rock
is to be doubted, One would expngébﬁb gﬂnd more evidence of nuartg

veins in the auartz monzonite stoclk &f@;%%h were to be the case, The

possibility should not be overlook« gﬁnﬁ'CQe quartz veins may give way

5 Tn
to Greisen zones when the ifneous cuxtné@;ﬁé%gpcountered at depth. The
3 <y

e )
distance to this contnet is herd to hr9di&%§$75_

«
7
6%70 %
FAULT A %
e —— , ‘p ’p (‘%
2,

Two types of faults hnve been obscr e in the mine workings
and it.is nossible that a third type may also exist. The fanlts most
frequently encountered are steps faults which run almost parallel to the
vein svstem, These dip atout 45 dcyrees to the east and displace the
vrins from 3 to 10 feet in a reverse manner. There is usually gouge
~lonr these fanlts and the veins are easilv picked up on the opposite
side in mining operations. The chief disturbing fenture is the broken
Frount hich accoqunios the faulting., In scveral places drifts have
been triven for cons@@éﬁgklr distances in such zones., These drifts
hnv raqu1rnd o 1qrro<@mq€yelof timber and in some places it hos been

impossible teo maintain tﬁ@cnﬁeniﬂfﬂ even vhore timber was used, Sev-

C’ Q '/’ ]
erel of these faults have bglﬁ%:Qyﬁ .in the workings and it seems
G 17,
Gy O
1ik-1v thet thev mav be expectedcét’m fpequoncy.
\)

A vertical fault with a%ygﬁsﬁ—wast strike cuts through

S a

Mo, 2 ore shoot in about the middle, FHQ; ﬂgh{g hns a displacement

in n horiz ntal direction of from 10 to 20 ?’ \?he north side also
has moved upward with respect to the south, The amount of vertical

displncement is more or less indeterminate, It seems likely, however,
thnt the movement has somewhnt displaced the ore shoot ns encountered

on No, 2 vein,

_
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Another type of fault wmey be present, similar in noture to
the «tep frults nlr-ndy deseribed but pre-mineral in origin. In places
there appears to be nn qb"ﬁnoe of fougre alonp the fault plane and the

entire rock is firmlv oﬁﬁgﬁ%ﬁd. Tt is possible pcrhaps that both pre=-
“&
mineral and pog%-mlnornldy&ycﬁﬁnf have talen plnce along the step
Q Y

%A

% N
No ma jor faults ﬁh&@{%&vn obgserved in the sren. The contacts

V?. ’x,a
f Lot <:-/:A
on ~ither side of the slnte and ﬁ@t%’zonrq appenr to be free from fault-
C
o Ui
inp. Although it has been thoupght i@fﬁoﬁ@ previous geolopical work that

(¥} ("‘
y:}. /‘ B,

QF*

\

faults,

‘T‘

a pﬂrnllel fault cut throurh the schis 13@'%west of the tunnel on the
) Q) <~ * e
third level, the crosscut to the west of @wi&féx(n would iniicate that such
& w(;'n
n frult did not exist. It scems more 11V01‘Jé% ﬁ?earller worlers were
C‘

" o
mislend by the hillside creep of the slete vhich rives a false attitude

in surface exposures,

GIIOLOGICAL POSSIBILITIES OF

FUTURE DEVILOPLINT

If one limits further mining at Boriana to areas of.proven
ore virtunlly no future gxﬁats. It is even true that the lowcst level

in the mine is out of orc.Qﬁ?%}%Fe other hand, it does not seem that
these fentures naint evactieig/T£¢§ picture of the future to be expected,
It seems likely that the lowoéﬁyléyem’(7 level) was not driven. far enoupgh
to encounter thc ore shoot. The é%ﬁéﬁm?%ﬁc? and ore shoots have also

shovm a continuity which it scems r(asbn&ble/to project to lower levels, -

\}f\ ' %/

If this ~rinciple may be assumed, it °cemko 0§5Lh1< to make some limited
\)

predictions concerning the posolbllltlos of(?§%‘ e<gevelopmont at Boriana,
The most immediate prediction conccrns*tﬁ; newlyv discovered

ore bodies”on No., 4 vein, It scems reasonable to predict that this ore

body should be awmilable for stoping, from the 6 level to the 4A level,

Mr, Sievers, in a letter written Aupust 22, estimates n value in place of
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- ;588,000 for the block of ore on No, 4 vein expoced between the 6 level -

nnd the 4A level, nssuming » vein width of 18 inches and a WO, content
of 3%, This estimnte mnv be justiried, It should be pointed out, how=
ever, thot this is merely sn cstimntc of ore in place and yields no clue
to the profit to be expected from » maval of the ore, For exnmple, the
ore ns mined nt the time the property wes visited carried less than 20%
quartz as indicnted on the assay books, Thus four tons of slate were
roing through the mill for each ton of quartz, This situntion was prob-
ably unusual since development orc from the 500 level drift wns poing
through the mill at thot time. On the other hand, over » p riod of
months the averarc amount docs ﬁob appear to have exceeded 75%, Fure
thermore, there is a constant loss of ore in the stopes, during sorting
and s constont lenkage of fines throuph the eracks between borrds on
which the ore is broken. Likewise, areans ot unusual dilution and

small rons in the ore occur slong th- step faults. There is also a mill
loss of at lenst 10%,.

One should apnly these demonstrated factors togeth:r with
the entire cost of mining, milling, nnd selling, in detormining the
profit to be expected from removing the ore on No., 4 vein, . In such a
computetion so many varisbles are involved that any result is only an
ectimrte, It is probablv a safe puess, however, thnt in spite of the
estimnte! value of the block of orc the ultimate profit to be realized
from its removal may be so reduced by the factors outlined above that
it mipht turn out to be disproportionately small for a mining operation,
At least this point should be investipated.

It should be pointed out that the ore shoot No. 4 has not
vet been completely developed. It is rcasomable to brlieve that it mav
extend farther to the south and if so the tommape ultimately reclaimed

above the 6 level may be considerably more than estimsted,
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The continuation of both the vrin’system and the ore shoot
belorr the 6 level is lerpely n motter of pucss work, It is not unreas-
onable, however, to n:qnmo that tro hundred feet more depth may be fully
developed below the[G lvvel. It nlso seems likely thet limited ore
shoots on the threeq%?iﬁg.mnv be completely recovered, A corresponding

ore shoot on No, 4 vg%pﬁgab*@iao continue for two hundred feet more in
.,d

denth, The present nnnnrgzgihﬁﬁ 6"*v,}‘nchnrs to credit ore shoots on No. 1
O "7?» vy
nhd No, 7 veins equivalent in %ﬁ%y@iﬁann 2 and extending for two more

V”
levels, This expectotion is probn h@y{dpt;mi stic in certain rospccts

”\ (YR
but is not imnossible. The writcr woulhcb%fmm{ﬁh;ncllned to project the
G
/,) {;,
No, 2 and No, 4 veins and count upon the pard@l ﬂcyfe shoots in No, 1 and

No. 2 veins to malre up for unforseen losses in the major veoins, It must
be admitted that such unforseén.]ﬁnsps have repeatedly occurred throurh-
out the hirtorv of mining operations at Borisna., It would hnrdly seem
fair to ewxpect theot thev would not nrain be cncountered in future opera-
tions, If one is willing to pccopt the sbove reasoning, it is 1omicg1
tn exrect thrt the next 200 feet of depth below the 6 level in the f
Borienn mine may vield in the neiphborhood of 1000 tons of concentrates.

It should be kept in mind that the fipures given sbove are

merely estimotes based upon peolopical condltlons(_ ?5 the conditions

(‘/ (o

continue rs predlcte‘ they are apt to bo wéhsppﬁbﬂ$\corroct. If con-
fv \4 ‘ \3‘

ditions chanpe theyv will doubt@@ss ¥;« bnfmﬁéQably in error. They are

'das

included 1n this rig?mﬁfﬁ%avlﬁ ;n Bn nttempt to evaluate the geological
)\ﬁ\ .

\\V

festures in nvaﬁgmib‘tQ &7 Thev lead to the conclusion thet from a Feo=
lorical steandpoint there is no reason to expect anv lessening in the pro-
Auction of the Boriana mine for the mext few vears, Also it is not un-
reagsonable to expect thet as further knowleipe of the deposit is obtained
from mining operntions, the nroduction may be increased,
No attempt will be mnde to evaluante the ore producing possi=
bilities of thre tunpsten benring zones in the ipneous rock, As mining
proceeds to lower levels and cnrch successive level is driven farther to

the north, the underlyinp igneous rock will ultim tcly be encountered.




At thot time prospecting along the tunpgsten bearing zone in the igneous
rock will become a normal part of mininp operations,.

The néglectcd vein represents a Greisen zone in the granitic
rneiss. It contains Wolframite nnd a smnll amount of schcelite, Where
observed it varies from 6 inches to 10 inches in thickness and is only
moderntcly mineralized, pn@f\.ly cont nining tungsten velucs of less than

o
1 per cent WO This vein ﬁ%&'ﬁ%pn located in places over a total dis-

3 2o
tance of sevoral thousand feeﬁ@ C@(clq not easily accessible, however,

from the prrsent workings and 1t‘3&‘@nhbffu1 whether that the values

exhibited in the vein warrant econoﬁfb dp#ﬁ}opmont.

A
A\ S

GONCLUSION <%0 |

A prelimincry survey of the V«oloﬁ%sﬁmvccndltnons at the
Boriena Mine indicat¢s thatthe deposit warrants a moréE%%oroth investi-
gation from the economic stendpoint. The ore shoots appear to be reason-
ablyv continuous nand justify the expecectation that they will continue to

lower levels. The tungsten valués encountered in the ore shoots are suf-

ficient to justify mining, Just how profitable the undertaking is, how=

ever, can only be determined after an economic st ,bv onc thoroughly

‘k
familinr with mining methods and oond1t10ns, n icularly costs,

'thggﬁwhore is no reason to
g

expect a cessation of mining gctlvitv‘pt Borlana at any time in the im-
e

ndhgﬁ scems more likely thst operations

Geolofical conditioms 1ndica%'

metinte future., On the othqt”'

i

will expand, Thorn\ st %D @kgqﬁﬁ to expect the ore deposits to bottom
for some time to coﬁ@ ﬁ%on when the bottom is reached there is a possi-
bility of future development in the underlying igneous rock.,

On the whole, the Boriana deposit is worthy of favorable
consideration from the geological standpoint. The tungsten occurs in such

» form that it ean be ensily separated. The vein structure is simple and

with remsonable attention to ordinnry geolopical details it should be
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ensily followed., The ore suffers onnyldernb}gfgé&\tlon in stoping, but
it is possible that the mine operntors cc 11&r§§woe this factor, Faults
\.(f ‘}\
should cause no serious difficulty ;nFngqgﬁb
(O Y
It is b lieved 1hn§}§oﬁﬁ 0 surface and underground geology
;\
could be further studied LuﬂX§v§ﬁ§ﬁ% both from the standpoint of predict-
ing the future of the éébQﬁgifhnd from the standpoint of present mining
overations, venQQ& @&e@nmlnn v investipation it appears certain that

the Boriana depoglt is worth while and should constitute the source of

important tunpgsten production for some time to come.
Respeetfully submitted,

PAUL F. KERR




SUMMARY

Property consists of 16 Lode Minine Claims, unpatented,

Titles nre believed to be nerfect,

A modem nnd well equipped 150 ton per day mill.
L}

Mine developed upon 5 levels (vertical depth 726 feet); has all neces=
sary equipment for ope ations above No., 5 level but mav need addition-
al air conpression when more stopes are prepared for ore extraction,
depending upon the number of drills later put in use,

Mine ret at present ab{ﬁﬁﬁo produce more than 35 tons of « - per day
becnuse of stope limitn¥ions.

& e

%%,

N\ o
Iight thousand four hunir%ﬁﬁﬁggQﬁy six (8,436) tons of Positive ore
having a ret value after mi%m ﬁ@é milling of $90,213,60 and six
thousand four hundred ninety %?.}) tons of Probable ore having a
net value of $61,113,60 or n ¢§§@,8§/$151,327.20, Possible ore
may be placed nt $225,000 or morg.7
Qb @

4
Inmmdinte additioml preparatory woﬁﬁ%u@)i&prease the stoping fecili-
ties is required, Will cost §15,000. ¢ 7 7

L%:\ <(\ ,{),’\
%70%

Development work done, 13,562 tons of ore'ﬁ@f%%QQgply the mill for 9
months at the rate of 50 tons a day. s L%;f}

The monthly nroduction upon the values calculsted from the mine sampl-
ing should have an averape tungsten percentape in the tonnape, (W03 at
$10,00 a unit% of $21.88 a ton, a cost deduction of $7.00 a ton and a
net value of $14,88 a ton or $22,000 a month at the mine.

Only a canable mine mam por, experience in both mining and milling,

should be put in charre, otherwise the above results cannot be obtained.

All costs have been based upon mine output end mill treatment of 50 tons

a dayes
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P GRANV ILLE MOORE
Consult ing Mining Engineer
Y H, W, Hellmnn Building
Los Anpeles

January 27, 1932

Mr. J. P, Sievers,
Security Investment Company,
Whittier, Califor nia

Dear Sir: THIS BORIANA MINING CONPANY

In accordance with your instructions, I wish to advise that
I have mde a careful examim tion of the real amd personal properties
of the Boriana Mining Company anl have the following to report and

submit for vour consideration.

Vy e
’i'/ ri O, Properties

The Boriana leﬁ*lz»ﬁé;@?r‘f{ﬂ)pnv s properties are situated 18 miles in
a northeasterly directlo%( bm" thf*,(fown of Yucea, in the Walapai Mining
;.

District, Mojrve County, Ariz o\r{g?:' ., O,

Vo i,

The propertirs consist of flfff(neprgﬁlﬁ) contlguous lode mining

l

clnims, and ore semrated lodle mining C]ﬂ@% ‘Im‘)\}:"(pft“ented but title
held under the laws of the United States cher%imei‘ﬂ:f%y virtue of dis-
covery and location topether with snnual assessment work which has been
performed and recorded for the year ending July lst, 1932, The names

of the recorded lode mining claims are Francis, Francis No. 1, Francis

' No. 2, 'Francis WNo, 6, Francis No. 3,!Francis No. 5, ‘Sadie No. 1, Sadie

1 - i o | . ! . {
No, 2, Sadie No., 3, }Sadle, 'sadie No, 5, Sadie No., 6, March Wind, March
t 4
Wind No, 2, March Wind No. 1 and Helen Ruth, The Water supply is ob=-
toined from a well sunk upon the Helen Ruth which claim was tnken up

for water right s,

A1l improvements consisting of mill, power house, blacksmith

shop, bonrdi ng house, assay shop, bunk houses and manager's home are,




resulting in n rpcrvstayﬂl ation of the oripinal shale particles. The
rock is completely crys iﬁﬁigpe being composed of a verv fine prained
interlocking apgreprate S% )nﬁ%g and cordierite crystals of irrepuler

“ / o P
shape tut sharp in outline, <Q50$1bﬂ nnd muscovite are abundant in small

A,

s

orientnted flnlkes vhich occcur qc?Y‘b‘lmrmthlf‘orm]" throuphout the rock,

\_J .&\
The rock is obviously rich in nlum1né}A‘¢+h”modnrn+o silien, mnpnesia
/\
U& ‘0, < )
°nd iron, sand low in nlkalics, ﬁ” 4\ P
Lo

The shnle rock, as covered by the lod:'%zﬁl Q%nlmq of this com-
pany, hns a width of spproximtely » hnlf a mile; nﬂabls the remnant
extension of the preater body of shnle which is obscrveable for gseveral
miles ns the mine is appronched from the vallev at the South.

The shales, sedimentory rocks, where originally laid dovn horizon-
tally, or niarly so, but within the area covered by the compeny's clnimg
due to pressure, hcat and torsion from beneath, were raised and arched in-
to nenrly n vertical anticlinal fold. Along the strike of this fold, the

point of the pgreatest stress, where the shale dips in one direction east-
Q

erly and in the other in a westerly d1rrct10n3 tﬁb structure was weakened,
m &
loosened anl distinctly stratified when compaf%va1th the remaining massive
vv', \“’f\
shnle. Within this line or zone of stratlfigwtlon which has a width vary-
W0 ¢
<) J

ing from forty to sixty feet or mo:ej ansﬁflke of north thirty degrees east

eyl a dip averaging eiphty degre éf’asterlv, were created openings or
o
crevices suitable for the deppﬁﬁt%ﬂp from the hlghly mineral solutions

emanating from below and wg@mmn,ﬁhlch were deposited, among other metals,

wolframite, scheelite, oﬁa 'épyrlte and minute quantltles of the precious
SV Vo
metals gold and sllvr§\y

"hile this stratified zone, within which the deposits occur, has a
peners1l dip to the east, this dip is not constant and regular but upon the
contrary it is billowy amd variable in different parts of the mine openings
ng illustrated particulerly upon the No, 5 level where the dip is westerly.

Two pronounced post minernl feults have cut eand thrown the vein ot

different elevations tt neither of these had any besring upon the

-
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topether with the equipmént, located upon the Francis and Francis No, 1

/’,“)
claims with the exception4of’sthe pumping plant whichis upon the Helen

et

/
LS4
Ru bh ™ ‘O U'J‘ ‘(\..)1
A@CL‘SSQQL 1Y
\ \\3
Yucea, a tovm in Mojeve 66M @v”ﬂAr17nna, nt an elevation of 1,805
o ;/
<y
feet nbove sea level, is situnted uyoa.tho min line of the A.T. & S. R.
’)
-ﬁS mlles south of Kingman (the
;@?éfls n pood mountain auto-
N /‘J
dvgtlon ot the No, 5 or

RR 350 miles easterlv oflLos Anpeles and

{
county sent of Mojave County,) Arizona.

mobile road from Yucea to the mire vhere f}é

4
main working tunnel is 5,000, The dlfferpnce Jﬁ bl@w"tlon between the
? L: "

railrord etntion and the mine workinrs is 2,200 féet,

GEOLUG{

The country’ roeck of hills smrrounding the company's lode mining
cloims which cover a narrow area of shale is pranite., The metamorphic
roc’” in immediate contact with the shale is pneiss. Lighty per cent of
this conrse grained pneiss, approximately, 1",&b sed of nci metamorphic
mincrals, the remaining twentr per cent IT‘%fﬁﬁnilnP relic minersls ante-

W 1\\
datinge the metemorphism. The roclk 1:!@?E%hi¢ﬂ‘rconrq9 prained and

O
nossesses a nronounced gneissic foxéuv Aﬂﬁg chieflv to the parallel

orientation of the mica flriresg ot least to a tabuler hebit of the

felspars narnllel to the bnﬁﬂ N @hd to n strinping out of the quartsz grains
ar QY

1 ’@%nnd nlbite tend to form an interlocking

_ \\2 }\,

rrenular mosaice, {ghhn§§§ra1 are quite clear, show no crystalline out-

in the same plane, Thek

lines, and aquite ver{nlnlv represent products of recrystallization., The

miens, biotite mnd muscovite, are conspicuous and occur as well orientnted
plates lying in plane of gneissic banding.

The ericasing rock within which exist the deposits of quartz, tungsten
nnd copper occur in lenticular veinlets is without question n clay shale

recrystallized under influence of dynsmic metamorphism, heat and pressure

.
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the minernlizntion of the veins nltho they will have an ecconomic benring
in the mining operntions at 1gnst inthe saren near them where they hnve

ghattered snd crushed the f%%ﬁqtlonq thereby meking the ground heavy
(A\ i/

end difficult to hold in pldhed.<1ho faults are shown upon "Exhibit No, 1",
Vf

4’
The lower fault is shown on 1hﬁ‘ﬂb% @, level where it hns a strike nearly

\‘~<)79
dgqﬂ“ﬂtp to the west and the upper

the some ns the vein with a prono

o0
There are no distinct demnrcations‘sﬁpﬁfwtinr the stratified rock

'O (S /v’,\

zone from the mnssive shele but rather a rréﬂu&} fﬁdlnf out of the strati-

1

fientions into the solid mnss; therefore, therd}é%i§ks no true valls,
either hanpinpg or foot walls vhich have influenced mineral deposition al-
though invariably the deposition which hes occurred hns been close to the
vestern 1imit of the stratificntions,

The ore derosition within the veins occurs as lenticuler veinlets
of which, in manv instances, there nre several parasllel one to another
within a few feet of w1dth and separated by bands of ghale. It might
have been expected that at some favorable place w%ﬁgg§}%he vein system

these small veins would have joined into one f @hyﬁgmade an impressive

P
AN ‘v

width but such has not been the case; in 1n§t§nced where they have joined
&N
Q& <

the width of either has not increaqed.:\ \{.S ,g,

AT

,\\

Mining Claim which is looatéd about six thousand feet south of the mine

at nn elevation of 4,350 feet above sea 1cve1. Fumping, tests during

the dry periods of the yenr have demonstrated that the capacity of the well
can be rated ot twenty five rallons a minute or eabout one hundred and

forty five tons per twenty four hours. This quantity with the use of

Dorr thickners snl the conservation of the water is sufficient for the
.




er day
pill trentment of one hun'red to one hundred and twenty five tong/of

the charncter of ore produced from the mine., Sufficient tank storape
has been inestnlled t¢;§?oxnde for the requirements of the operationse
Due to the difference éﬁefﬁmntlons it is necessary to rpise and pump
the water from the well hé (&t

feet above,

About one and one half mlle@ﬁnor%h,of the mine there is another
/"” "u\ .//
prospective source of water supply upén th%f hundred and twenty acres

y f,\ A
of land held under lease bv the com: nny.‘qwmﬁil gprlnpq exist there
'b' &

which probably can be developed into an 1npoﬁﬁaﬁ% qtor supply, if it
shoul? be reauired, and at an eleveations from whlch it would flow by
rravity to the storape tenks, In nddition, the mine itself is making
n small nuantity of water--about five pallons per minute-~from a fault“
near the entrance of the me in working adit nt the five thousand foot

elevantion,

Mill nand Mine Lquipment

The mew millingplant having a rated capacity of treating one hundred
and fifty tons of ore in twentv forr hours is modern and up-to-date in

every res—ect and all mnﬂh;ﬁayv and equipment is in excellent condition,
,.‘\

O
With the exception of the drvbr" md ling the flotation concentrates,

‘('\.-

probub]v no other 1mprovcmrnt in the

I\/

which did not pive gatlgfectlémv(

and machinery is contained in your filcs nndiytherefore, it would be
(S| ~

)
7.
Oy
w“\&-’

The mine is well provided with nll necessary equ1pment machinery

sml tools for the mgnitude of past operations but with sny marked in-

cerense in production additional compressor capacity will hove to be

I -




obtained. The Inpersol-Rand compressor which is now installed is giving

240 cubic feet of nir and the Wegtern Enterprise kEngine Company is piv-

ing approximotclv 250-275 cubic fcet The Rﬁactlce has been to use this
(ja

high pressure nir for cirenl-tion of Q1;fd%§é%e stopes and drift faces

as well as for ruming the d:]]]q.ﬂ«BV hs%ﬁr electrically driven fans

(NS
A seving of nir for the lntfor(qﬁrntﬁﬁ’w111 result,

e \,.\‘ & 9"
\

The property is exgéﬁ&rﬁn&llv w1l equipped with all the necesgsary

S R .
Ve o
Prcilitics which pn #mzpﬁﬁavnn economionl mining operstion; the nower and
4 S
compressor houﬂefuseﬁhz é in size and equipment, the blacksmith house heg

)
G
nll of the m6§gﬂh gﬁ necessarv machinery and equipment; +these topether
with assay shop, bonrding house, bunk houses and superintendent's dwelling
leaves little to be desired. Ilectric lipht and running water is furnish-

ed to nll of the buildinpgs vhich are of pood substantial construction,

Development

I have no reliable inform tion as to the exnct time mining work
vns oripginallv started upon the deposits but it wns some time Aduring the

Yorld Viar period when f%nno1 vork was first bepun probably at the

/«: Jf

Level No, 1 at an elevatﬁgn
C)\ '.f

7S

f,5,527 feet nbove sealevel, and near the

V'.{ "‘
& h'

the vein where the ore hrd an averape w1é%@ of eleven inches., The
firet 150 feet from the portal was stoped to %hp‘sﬁffaqe and it is
evident that the ore at the face wns found too 1o$‘g;aﬁé to be profit«
able, An adit tunnel wrs nlso run on the westerly split of the vein
for a distance of 70 feet tut no commercial ore wns found. This split
section of the veln outerops 10 feet from the main body and joins it at

250 feet from the portal,

6o
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At elevntion 5,418 feet above sea level the Level No. 2 Cross

Tunnel *rea driven 49 feet to where it cut the vein and from which

point a drift northerlv wes driven 543 feet, The cross cut tunnel
rms continued bnvoqgéﬁh; vein, the r~ntire length of the crossxbeing
217 ft; at 193 feet g §nAé%k?n% run northerly for 177 feet on whnt

ig cnlled the "Copper Vgﬁ% *p&%;po orc wns found and the worl nban-

‘I\

doned, Upon the main drlft ﬁaﬁfd :%n%?f] ore wns found for the first
40 feet but from here for 400 fgé%’ 6ﬁ? betweon this level and

Noe. 1 hns been stoped; beyond this pdy@i,@héfqunrtz seams pinch and
sepcrrate into severnl, and the Fqco s hows ﬁ@f¥é4u@§\ Bceause of

the danperous conditions existing above this leverWhlch is caved

in several places and the fact that timbering prevents any attempt

nt svstematic sampling no accurate stntement can be made of the width

of the ore previous mined in this stope but from what can be seen

it is evident that the ore width was not to exceed 15 inches.

At elevation 5307 Cross Cut Tunnel level No. 3 was run 452 feet;

at 425 feet from the portal if cut the vein and dr%ftv both north and

southwere esdvenced a totnl distance of 747 Fog@? Qﬁéﬁ feet northerly

and 177 feet southorlv) Bepinning ot iJwQ$oxﬁk§£he northerly drift

\\V

strrte from the cross-cut tunnel n1}$ﬁnqﬁ@(§f ore above this level

level ebove, From this n%fﬁﬁf00Q$£nn1np townrds the north the bncks
<Y‘ ‘\
have been stoped Porgﬁﬂ Q.%4€d%na1 disbance of 180 feet to within a
5 X
few feet of the Noqﬁ? 16%01, the bluock of ore remainingstanding in

this stope hes an avernno depth of 25 feet anl an averape thickness
of 14 inchrg which would amount to about 600 tons.

A two.compertment vrinze vns sunlk from this level, nt o point 556
feet southerlv from the conn-etion of the cross cut tunnel with the

vein, tn el-vation 5,200 feet nbove sen level,

-l




The northermmost 340 feet of this drift hes no showing of
importonee snd hepinning ot on point 45 feet south of the winze the

ore ia irrerulsr os to both »idths snd values to the south face,
}s
4. %
At elervation B ﬁﬁﬂiﬂnnh rbove sen 1rvel, Level No. 5, the
ndit strrted on the vgkh @m1@rnr and corntinued through barren
R, ol O
/\ ‘»ﬂ’a‘ ’\

rround for 1,554 fect boﬁd?grﬂ

W&%Pq'lﬂn" of the ore bepen to appesr,

23 ’f-r
(My sample No, 1 vms cut at NLA /nbﬂni ) 1,420 feet from the portal

0, 0,
the Tirst ore shoot of this 1'v51 w‘{

/nv untered and continued for

170 reet where values ceased; this Powshﬁ?t docs not appear in the
(;p 7
No, 3 level above and values have nonrfU e¢mp1ﬁtelv disappenred
'(:x 0, \'//

00 feet nbove No, 5 Level so thnt whn%pveﬁkéhpdftnncc the shoot may
cont inue to have must necessarily be hope” for From benenth this

level floor,

The main drift of this 5th level extends from the rortal
2,160 to the freeg hovrever, 16 feet sonth of the face a new €ourse,

N71°41' E., cross cubt wns driven 25 fect where it encountered o
parnllel vein which vms first discovered ot PrOQSJb;ﬁ to upraise
ore shoot No, 16. DBeginning »t the point - vharé;tﬁg cross cut, 15
v &
feet south of the face, cut the parnllel. VO;ﬁ ;ﬁﬁrlft vas driven
north, but, becnure it wns found 1mpo§;ib£2\£o hold open this
¢

'vﬁns go Mplrbelv filled so that no

Arift on nccount of heavy pround

examination of it or the togg’

(';\ ”v, f
ment can here be mde r%ﬂnidlnﬁJﬂle lenpth of the drift, width and im-

&« &
portance of the veind® §$he&bomranv s maps show this drift to heve

VF'Ib could be made and no state~

'r~\

been 174 feet long nnd that the pround above hed been stoped 90!
above its lrvel floor for 200 feet in length, It is reprctted that
thig Arift wars filled becruse due to its particular position it would

hnv~ had preat importsance in nseribing definite value and tonnape to

-0




this important secction of the mine if the widths and valucs of the
ore justified it, Due to wneertainty, resultant of this filling,
it hrs a distinet beering upon the positive tonmape which can be
attributed to this ore shoot above this level to the No, 3 level
rnd nleo to the ore below the No. H level, A fault dipping 502 to
the west anl striking north 26°-45" linst (vein strike N, 30°-45" I)
is Mrst noticed on this level in the west cross-cut 1,170 feet
from the nortal, where the vein is throvm 6 feet to the west, The
pround nlonp the strike of faulting has been fractured snd wenkened
malking it heavy and difficult to hold in drifting and stoping,

This nccounts for the filling in the northermmost drift,

At elevatién 5,200 feet above sea level from the bottom of the 3
winze sunk from No. 3 level, the Number 4 level ﬁas driven both north-
erly anl sonth-rly from the winze short distances. The drift to the
north where it is not completely sealed by the timbering is badly
caved nnd it vms impossiblo'tm examine or samnle the vein; the length
cof this drift is nét known tut is said to be some 90 feet., The drift
sonthofly from the bottom of the winze commeeting with three compart-

ment upraise from Nos 5 level was run in n faulted section of the

vein rnd no ore in place wns found, The distance from the winze to the

uprnice is 45 feet and it will be necessnary, therefore, to rehandle |

anv such ore that mev be moved from above this level to the main haulepe level |

below, It is difficult to understand why the upraise from No, &5 level

Qe




weg not directly connecte! with the winze, There is n fault showing
nt the top of the upraise dipping %5°% to the east which has broken
and wenakened the form tion of this elevntion nnd undoubtedly it will
have an economic inflydage when this ground is opened up, but at

) Yo, =7
present 1ittle cm be :4‘;"3?@ of it

»«, (41

mnps an independent survey was m&de of all of the openings, and the

U
new plans, longitudinal and vertln\J

this report,

The ore occurring in a marrov vein or(gn@hllel seams or vein-

lets within the diele is Inrpelv mnde up of silica, alumina, iron

pvrites, arsenical purites, iron oxides, manpanese oxides, chalcopyrite,

bornite snd intruded shnle,

The veins exnosed in the underground workings were sampled

systematically at rerulﬂn @@L@rvals of five or ten feet depending

d A

upon the cond1t1ons go vnrnép,ihbp worke All necessary precautions

A

!
to sgsure accurscy and certa ﬁfv Qf’froedom from outside interference

»,1

in the sampling and in the vnrwoué(q
Ve

in the trustworthiness of this work.

parallel seams sepnrated by bonds of shale and thb@§91gétpvc method

of ore sorting underpground which will have to be used, channel pampe
les ncross the width of the drift or stopes soiely ineluded the ore

seams and the shnle bands were omitted. The metallic values are

contnined within the nunrtz and not within the shale., It must °

=] Ow
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distinctly be kent in mind thet the ore widths and values attribuled
to each individual samnle are the totnls of the several seams of ore

P
vhich fell =rithin the scoﬂ@'%ﬁ the samples as cut and that in meking
-Vf" 7A
cnlculations of the fonnnrﬂ ﬁ*d@vornblo from the ore reserves due
Qe k}*/

allovancee will he made Por mi h]ﬁréh\ the necessarv widths to recover
5

the ore credited to thc scope of;bﬂ ‘
tnble loss of metallic Pon~vntﬂ'u1k é@@ﬂi? of shooting, brealing and
handling the ore to the ore shoot frg;ﬁﬁ%@;g,1+ rocs oo the mill,
LoNg
The accurate chemion 1 dofozmlnnfton‘dj,¢?w€tunpaten valnes within
the ore is difficult snd onlyv well ewnrrlonééﬁyggﬁymapnble chemists can
be r~lied upon to do the work, Fortunntelv g ggllgbe pradunte chemist
who hnd had extensive experience in tungsten determinctions wns avail- *o

«f)
nble to do the assaving in connection with this work and his work in (\

fnrn v s frPnuenflv checked by Smith Lmorv Lhemlcal Co., 9nd _was found ;b

accurate and sntisfactory. All sampl.s were also run for copper, and

enoupgh were run to determine gold and silver content,

Presented herewithas "lixhibit 1" is a general Plan and Frofile,
showingm all workingms except the first seven hundred and thirty five

feet of the main lower tunnel (No. 5) This k§‘6@fa scale of 40 feect

PRSI

to the inch, anmd on this mp are shown al] %&mplg; of the underpground

workings with the location and widthof . dch saﬁple and the percentape

lrcﬂﬂctlon of the above map to

of W03 and copper, "Exhibit No. 2?~1
"Exhibit No. 3" a peneral phék .,Vﬁll underground workings which also
cshows loeation of m111 \g@fafsbu1ld1nrs, this map is on a scale of

100 feet to the 1nchgbkgﬂ(§howe reolopy. "Bxhibit No. 4" a longitudinal
section showing all mlne workinps accessible on a scale of 100 feet to
the inch. "Exhibit No., 5" a cross section at "A--A" on a scale of 100
feet to the inch taken nt ripght sngles to the veins and across the main

working, and projected across the shale belt to the pneiss on either side.
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Ore Reserves

Upon "Exhibit No. 1" are set forth the blocks of ore in colo

red colored blocks repregentins the positive ore and the green the
probable ore, Beongpe of the heavy spccific pravity of the tungst

bearing dquarts el:%a?:&ubjh feet were enlenleted to the ton of ore

rs;

en

in
place,
(2NN o3 W03 Vi lue
Block Tons VWOZ%  Ore Widi} «:V>N&E34£&£.t°n $10 per unit,
O 0y Oa
A 570 2.58 11 1nche~%“ Vg $ 25.30 per ton
B 265 2.53 11 e’ 25430
C 200
D 400 2.44 17 - " 24,40 " "
E 170 4,58 g " 45,80 " "
F 5,500 1.56 16 " - 15,60 " "
G 430 .32 15 " 66 .4 «C\m 33,20 " "
H 900 2.562 20 " 5044 25,80 " "
I 410 3,00 17 " 60, 30.00 * O
J 600 4,20 10 " 84, 42,00 " "
K 800 2,84 17 Y 56,80 28,40 " O
R 500 2e22 15 " 4444 22,20 " "
Q 10,745
Lgtimeting o loss of 20% in the ore in mining and a mill recovery of
80% of the Wo3 wvalurs contained in thnt ore,
: 207s - 20%
Gross Net  Gross Val.Gross Val, Mining Milling Net Val DNet Val,
Block Tons Tons per ton. ore in place Loss Loss per ton Ore,
A 570 456 $25.30 § 14,421. $2,884.20 $ 2,307.36 $20.24 $ 9,229.44
B 265 212 25430 6,704,50 1,340,90 1,072,72 20,24 4,290,88
D 400 320 24,40 9,760 1,952.00 1,561,60 19.52 6,246,40
E 170 136 45,80 7,786 1,65%7.20 1,245,76 30,064 4,983,04
F 5,500 4,400 15,60 85,800 17,160.00  13,728,00 12.48 54,912.00
G 430 344 33420 14 276 2,856,20 2,284,16 26,56 9,136,64
H 900 720 25420 22,680 4,536,00 3,628.80 20,27 14,515,20
I 410 328 30400 1?,000 2,460,00 1,968.,00 24,000 7,872,00
Jd 600 480 42,80 25,680 5,136,400 4,108,80 34,24 16, ,435,20
R 500 400 220 11,100 2 220 00 1,776,00 17,76 7,104,00
10,545 8,436 vl 11 $zd3'§?71i‘ _346 645,60 $37,316,40 17.69 &149,Lso.eo
Omitted ]
% 800 640 28,40 22,720 4,544,00 3,635.,20 22,73 14,540,8(
]2




Probable Ore

Total Lbs WO3 W03 value @

Block Tonsg W03/, Ore Width per ton $10 per unit
L 966 2,50% 1,75 ft, 50 1bs, $25.00
M 1,000 2,50 1.25 50 " 25.00
N 2,124 1,56 Y6 " 31,20 " 15,60
0 1,772 24, 1.6 40, " 20,00
P 1,500 3,/ %4, 1,560 " 40 B 20,00
Q 750 2380 50 " 25,00

—g,017

of 807 of the W03 valucs conln1n¢djlnithg,ore.
”*om, ‘

E@V‘l( );’/*«, N
Gross Net Gross Val, Gross Val, ginr ~'M1111ng Net V»l, Net Val,
Block Tons Tons per ton Ore in place Lo “7 Loss per ton Ore,
T 966 T73 25,00 $24,150.00 % 4, 85000 ¥ 3,864,00 %20,00 ~ ¢ 15,456,00
M 1,600 800  25.00  £5,000.00 5,000.00  4.000,00 20,00 16,000, 00
N 2,124 1699 = 15,60 37 ,l"/1 40 6,626,88- 5,301,50 12,48 21,206,01
0 1,772 1418 20,00 36,440,00 7,088,00 5,670,40 16,00 22,681,60
P 1,500 1200 20,00 S0,000.00 6,000,00 4,800,00 16,00 19,200,00
Q 750 600 25,00 18,750,00 3,750,00  3,000,00 20,00 12,000,00

8;112 6490  $20.52 $166,474,40 33,294,88 26,635,90 16,42 $106,543,61

Possible Ore

ite possibilities exhkﬁ%,@x tp“%onnnre or values which may exist in this
section, although thero is a good probability that one or more ore shoots
will be encountered by future development,

There is a reasonable possibility that ore will continue beneath the
ore shoots "0", "P" and "Q" to considerable depths snd therefore credit can
be allowed to the downward extensions of the ore shoots as "Possible Ore"

for a depth of three hundred feet or more and the calculstions would be:

=13~
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N

Block "Q" and "P" 240 £t long x 300 ft deep x 1.5 £t wide & 11 »10,000 tons
Block "Q" rmd ' 175 £t long x 300 £t deep x 1.0 £t wide & 11 = 5,700 tons

Assuming }’%xﬁrﬁt“" vnlne of 1.5% W0g would give 225 tons of WO, and

ey O

this valued st ﬁi@;ﬁ@\n unit would have a pross value in place of $225,000400

Positive ore, 10,545 £
Probable ore, 8,112
Possible ore, 15,000

ss value of $233,22750 $233,227450
' " " 166,474440 166,474 ,40
i 225,000,00

FF09,70T.00°  T§624,701,90

“{TWMOthOdS

Ve S

The "Cut and Fill" method of mining has been emploved in all of the
stoping 6f ore from the mine although in the stopes above the Nos. 1 and 2
levels the "shrinkape method” would have been practicable and more econom-
jonl ns the rock on either side of the vein stands solidly and wells. The
cut and fillmethod necessitntes the eribbing of the oré passafes Or shoots
at frequent int rvals throur; the fillinrs or waste as the stope is carried
urwerd, These cribbings nre usually spnced 20 to 25 feet apart to nermit

the ghovelling of the ore as it is mined and falls upon the waste (or fil-

1inge floor) into the shoots; the vnnte nets towards holding the vein walls

in plnce'and to prevent caving. This method is avoided when possiblé be-~
cnuse of the coct of the timber construction of the sﬁééks.and loss of oré
tot in the heavy, slippery and difficult conditions existing in the shale
wnlls of this vein, where it is in close proximity to faults, it probably
1« th. best method that can be carried out,

This method of mining will have to, therefore, be continued in all of
the lower existing workings nt least until firmer and more solid wall forme-

Lion is encountered as the fault froctures zones are devarted from, All of

the ore yet to be gained from stopes on No, 5 lovel as well as the ore

sl
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&;) between thot level nnd lo, 3 ig effected by the two faults before mentioned,

In order to rnin the ore with the minimum mining cost especinl care

must be talen in keojénr the widths of the stopes st ns near the notusl

¢
width of the nunrf74%ﬁ§ﬂ@/c~ rossible and with as little mixture of wnll

rock ns nogsible; fho<¥hﬂibm4 &ou]d rarelv exceed three and a half feet
and usuallv enn lLe kept ngl%iﬂﬁﬁln !hnt width, In many places within the
stopes the widths have exceedndpﬁénlfﬁek wh]ch wos unneccssary and expensive,
As the munrtsz ore seams hold qulteA(@@mif tornihe , the foreman enn insist

upon niners first shooting the shale hnn&k%o t1n side of the quartz and then
’1’// C ,
bar down the latter, rather than to shoot dowdﬁ¢he’¥bhle mass and increase

the mixture of the ore with the waste, It ig only by using coare in doing
this thnt the loss of ore can be kept down to twenty per cent in accordance
with my estimates and this result will depend greatly upon the foremsn's
nbility and watchfulness. Under anv circumstances loss of ore underground
cannot be nvoided because a certain percentape of the shattered small quartsz
falls and becomes mixed with the waste in such a manner as to be imposgsible
of recovery,
In its present stete of development the mine is incapsble of producing
much more than thirty or thirty five tons of ore a day as the output is limi-
ted to the number of men that can work in the stope faces per day., In arriv-
ing et this conclusion I have figured two miners working ‘in the faces of "L"
stope and two shifts or four men, three faces in "M" stope with six men on
the two shifts and two miners in the drift face, or 14 miners total, By
drilling four feet holes and actuslly getting three feet advaence in the
faces, forty two feet per day will be broken and the table set forth should

show the results:
" Cu, Ft,
Ore width Helght Sq. ft. Length  Cu. Ft, per ton

1,6 f't, x 7 ft. = 7105 Tt x 42 441, _ 1272 36,75 tons per day Ore
2.6 ft. X7 ££. 5 24,5 £t x 42 1029, . 12 = 85,75 tons per day Vaste
'K‘ drift -e—rt— IHOOTE 47 1270 I2= T2275 tons per day TOTAL

-1b5~
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insurence, and also steel, ﬁ?hlﬁ,

Any ore nbove 36,75 tons per dav of the above value going to the mill

will be becnuse either more or less waste is included or n preater width of

ore found, In the fonzf§\on5h of course, the valucs per ton reduce., Prob-

ably during the past opoghpi?p the mill trcated more than 36 tons a day at

«f"

In order to increase the dq)«a ¢urmn possibilities of the mine, addi-
tional stoping pround must be devn1g;%dkb%56r1ftinp into such areas of the
mine where ore shoots are lknown to Fx1°t ng/gyﬂo continuing the No. 6 level
north vhere the prossibility of finding o now%$r€¢§hQ§3seemq favorable,
Drifts northwards from the main upraise from No, 5c}evel canbe quickly and
cheaply run nt elevations of one and two hundred feet above it which should
be nroductive of ndditional ore tonmge,

Due to the peneral nnrrov widths of the ore, the tonmnpe of ore per foot

of drifting and raising (developmont) is small and this is, of course, re-

flected in cost of mininp. These cocts are also affected by the average

daily ore tonnape production of which the mine is eapable, as many of the

<5
fnctors enterlnm the cost are no greater for a @%pductlon of 60 tons e day

) . ’()c )\) 3{\5}:
than those of 36 tons daily, nyfpxﬁ'

With the mine prepared for %topln aw m@rls at present I have figured

\ -~

O

mining and tremming costs, 1nolud1ncxfgf2ﬁhn enpineer, blaclksmith, timber

] ‘\ -

RSN

framer, fourteen miners, muckon§3 meers ond jigper, together with their
Q.0

;é&ploslvos, and timbers, but not including

\,._ Lok \/

S
city office overhead expéhses 4% four dollars end fifty five ($4.55) dollars

N r\"

per ton of ore uponﬂﬁ§EgSQd\produotlon of fifty (50) tons of ore per day;
wanpres at today's nrevalllﬁg scale, This cost cannot be imprdved to any ef-
fective extent upon the mentioned daily tonnape and will be increased when
ore is won from levels which in thc future will be driven from winzes sunk
below the ﬁhin working level No, 5 ns this ore will have to be hoisted by

power, and pumping of water may become also a factor.

«]16=
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Basing the tonnape output on 35 tons a day, the estimated output at
the prescnt time, the mining costs would be $6,50 a ton. All expenses ex-
cept explosives remain the same whether 50 or 36 tons per day are produced

from the mine,

treat 150 tons of ore per twentv'f?q¥9?cv but during its operation was not
called upon to treat one half of ihﬂ}ﬂig%?nro. It was planned for table
concentration and flotntion "Opnrnf!ﬂﬁésiéits completely and modernly eauip-
ped with the exception of an efficint f?f%?;éﬁgdtho concentrates,

The following is the mill flow sheet: vlfﬁé%\roductlon in a roll

erusher, the ore is screened and oversize is returned to finishing rollg.
The undersize roes to two other screens, from which the oversize is sent to
the Deister tables, Undersize, which is minus 40 mesh, from the last screen,

pors throurh a series of Allen concs., Underflow from the cones is put over
Deister-Overstrom diagonal declk "‘slime tables, Overflow from the cones poes
<2
to a Groch copper-flotation machine. The tailiqgéﬁfgbm this machine poes

< 4
to the wagte dump. 5«z§}_§5
‘.‘\8-. . ¢ o “%}

The table concentrete contains qbo %ryﬁééﬁhlrd chalcopyrite, one=third
N o)

ov It is dewatered in an Allen cone

NS

and repround to a 200 mesh in wﬁb &l,mmll, operating in closed circuit with a

&5

Door classifier, Ovorflowrffgﬁ &haa classifier is conditioned with flocation
reagents in a Groch co Qﬁi&lénér( before flowing to the flotation machincs,
Concentrantes are f11t6§ed 1n an American filter and then throupgh n dryer to
the finished material Bin, :

The minimum labor for opersting this millper shift limits the minimum

cogts irrrspective of the tommape varirtions from the low to the maximum
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capacity of the mill and it will cost little more to treat 50 tons per

shift (the rnted onwn01tv‘qf”tho mill) than any lower quantity; the only
'4
difference would be thot OQDﬁgwqf consumption and chemicals. The cost

(@) ’Z

of water pumping snd dOllVOI’ltd Ege mine is, of course, almost entirely

charpeable to milling account,

"r.,
The mill cannot be opernted’q

without a foreman, table operator, f]ntntlnn man, mechanic and one crusher
and ore sorter, a total of five men, fiphbr cost together with power,

supnlies, insurance, chemicals, water coqés,« fﬁpllos, repairs, laboratory

exnenses and a proper proration of the surfnae opd%mtlon ex enses will

l’.-. 4 ’\
) Y, %
amount to #3,000 a month. e~

Upon » basis of treating 50 t ns of a one shift day the milling costs
will amount to $2,00 per ton nnd anv reduction in tonnape will, of course,
increase the co-t per ton; treating 35 tons per shift would increase the
cost to $2.85 per ton. A

We hpve, then from the preceding, upon a 50 tqg:@oh day output from
the mine to the mill, a mining cost of 14.55 a t@ﬁ,ﬂgfpllllnp cost of $2.00

R

a ton to which must be added .45 cents = tgﬁ for.mﬁ%aycment and office ex-

penses, making a total of §7.00,

Pogitite ore 8,436 tggs«f ii.% : $149,265,60

Probable ore 6 4@@[ 106,543,60

Possible ore Q%Zk3 225,000,00
Total N $255,809,20

Mining & Mill cost @ 7,00 x

14,926 ‘tons =  104,482,00

Profit $151,327420

Mine Development

It hns been pointed out nbove that additional stopcs must be

preparcd in order to increase the daily output which is now limited to

18w
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main working raise and man-wav for the ore 5

the two stopes nbove the No, 6 level, There is an important tonnapre between
the No., & and No., 3 levels beneath "Block F" and north of the three comparte
ment unranise., The driﬁ; at elevation 5,200 ft, (level No, 4) should be

41,
driven northerly to thﬂ%ex?gvmp north limit of ore shoot below Block F or

0~

nbout 480 ft. from the @%6&)6? fhn existing drift on this level., This

ﬁ' w{
drift will -rohnbl enter 1br quL511hwn about 100 feet, At the time this
%) ,"n?-,
drift is started, upraise No, ZE‘ﬁhiah is now 60 feet nbove No, 5 level should

£
o HR

be earried up to No, 4 elevation Rﬁ}f drlft southerly sterted to meet the

drift on this level from the up1n1°°.@*ﬂhn4§pmpl ction of this No, 4 drift
will rive mor- exact informotion Ifrnrd1ﬁb #h§“%1ﬂ1tq of the ore~shoot which
will heve en important beering upon the d;tﬁgﬁjhkh will hove to run mide-
vy brtveen No, 4 and No., 5 1 vels,

ith the inform~tion obtained from No. 4 drift, a drift should be run
nt an elevation 100 feet below it and it probebly will be found that this
Arift should be qtarted from the No. 20 uprnl;e and run both north and

south to the limits of the ore-shoot and thqﬁ‘th&s upraise will become the

Y &

i@r recovered from this ore-
“\ ¥ <\
shoot, The positions for the cribbed, orQ'psssareo can be determined asg
W0
the Arirfts propress but should be quofdf%t twenty-ive intervals and
' & WV &
o O
’sunﬁé outside measurements of 2" x 6"
Q

viﬁ%rro to handle all of the production

shoulﬁ be constructed three feet
lumber; this sized shoot is ﬁm
from the stopes,
The nbove deve]op§0ﬁ¥<$hon1d make nvailnble 12,000 tons of ore be-
e
tween the No., 3 and ﬁq§?5 levels or enourh ore to supply the mill w+ith
50 tons a dav for 240 dayvs or 8 months,
There sre rromising surface indicotions thet one or more shoots of
orc will be found bevond, and to the north of sny of the existing 1lcvel

frces and ns the explorntion of this aren can be more economicnlly nc-

comnlished from the main orking level (No. 5), I advise thet the rain

19w




drift of this lecvel be continucd end the value of this area be proved,
nt or near the face of this mnin drift the course of the vorking wns chanped
and offset nbout twentv five feet to the east to follow the ore discovered

in or near the foot wall; this offsct drift is noy ${110d completely but

Ab
: J L
wns represented to hove continued 165 et int dy9ﬁbnt writh no ore in the
d_“»,\‘w .(\J .\'lgf',)

face, I understend thet the rronnd nnowe\wva§Ro ed to a heipht of 60 feet

but that both the stope sand the dr]ﬁL’WW¢gﬁb be abandoned becnuse the mine
D s

manapr-r hed been unable to hnlg{QpphCﬁﬁb drift, This filled condition can

be ipnored for the nrﬂ§o?§\hyq¥'gﬂﬁod1nd Inter on, Judging Prom the course

riven on the old ma §?€§h$ﬁg&v drift should join the filled drift near its
face nnl can be conF@huo out in the unexplored snrea at a moderate cost
and with the expectation of encountering comrercial ore., Yf course, no
predictions can be made of anantitics or valu s ss onlv the nctual develop-
ment work will determinc th se,

Depending upon the results of the development and exploration above
outlinel, will be the nccessity of obtaining ore from derths below the
No, 5 level but nevertheless this must be considered at this time for the
tonnape which mav be reasonsbly exprcbei from bloclks above may not be able
to supnly the millat the rate of 50 tons dailv for more than a vear to o
venr and a half, Any oxtrnctigﬁlo? ore below No, 5 level will have to
be hoisted to thet level and, 0%‘§O§§se, there is the vossibilitv that
water mav be encountered which woﬁld-hﬁ%d to be raised bv pumps, but this
lnst continFencr mey be considered when and: if éncountered. A double
compartment winze capable of handling the ore as estiﬁéted in blocks K,
0, and P, large enourh in size to o to considerable'depﬁh;if necessary;
a winze 4 ft. x 7 £t. in the clenr should be sunk from a point yet to be
determined but near the northorn limit of the ore sheet upon the No, 5

level, This winze‘should be sunk to a depth of 120 feet and drifts run

from 100 feet in depth to the limits of the ore which would mean a drift




more or legs 300 fect in lenpth, As the work of extracting ore prop-

resses the winge cnrléfkﬂoawﬂned and new drifts driven ot each 100 feet

uq
of depth, If th~ nxplé%éﬂnf (lrlf* rorls from the face of No., 5 encounters

A
the expreted ore, then 1tbhn&,pos

~
lt l/!

from the 100 foot level of 1h4bbr¥ p*nd,w1nvﬁ to the north or, the dis-
/l/ ¥ / {

tance Between the ore shoots mav bﬁ%f;ﬁﬁt ‘m

lblv be advisable to continue the drift

d another winze sunk in the

north - rn sreca of the vein mav be more vvﬁgf@pﬂ%Lp Questions of tramming

ond nir will have much to 4+ in mal"inpg anv &@%} ﬁg}‘ ‘rarding the number
’i Q’J

of winzes reanired, o

Considerntion must be riven Lo Lhe ore in and beneath Block J which
is below stope L. While the values in the roof of stope L were of neplipible
importance and no crelit hns been piven for the possibility of finding more .
orc‘nbovn, the values found on the No. 6 level justifies the continuance of
the ore shoot, which is about 150 foet long to greater depths. Becnuse of
the results in the stope above, I have only sllowed in my calculations 50

feet of denth for positive ore and 50 feet for probnble ore. A small sized
¢
doubl~ compartment winze sunl> to 120 feet in deptb{fpbm the bottom of No, 3
. -b
ore shoot and a drift from the 100 foot depth tﬁfﬁﬁq@llmlr of the commer-

cirl ore will ennble the rccovery of these blo@bhsbf ore and if necessary
f?'\ Q
the winze enn be sunk to greater depths, < (de
Q 2

For the development work proposef, }q\3}1v1ny the two intermediary
.J

ficient compresvod air avallifié;%ééﬂ the present installation and an ad-.
dltionql Diesel engine and(bgﬁgiﬁgsor need not be con31dexed but, for ven-
tilation purposes, clectric Pnns should be installed to reduce the demnnd
for compressed air for thet purpose,

Five ﬁrills will handle the vork outlined, The drills now in use

at the mine require from 55 cubic feet for the smallest jack-hammers to

2]l




100 cubic feet for the Inrper sizd stope-hammer, and in sddition, the
drill sharpener reauires 80 cubic feect vhen in use,

Fifteen thousand (15,000) dollars should carry out this proposed
viork, which would consist of nrproximetclv one thoussnd feet of drifts

and two hundred and thirWu%g%aﬂt of" upraise; the former can be completed

<2

for £12,00 a foot and th: ?7,?3r for 9,00 a foot,
oL
I hrve purnosel- onJﬁLF@(B editing the copper contents of the ore,
\ﬁ‘
which avernpres one per cent,’ # linve previously estimated the cost of
()’ ‘3()'\ -?'

recovering the ore in the bloe 7e Nos 3 levelin bthe same manner as

g&

the ore blocks below thnt level Hg ﬁ}hwh the tonnape in the upper blocks
- ?

is smn11 and the added expense of ﬁﬂ 51 it in the mill will just about
o

(R
. {
offset the not receipts from the roégygkﬂl copper concentrates, at pres-

SANE
DRE, ~
ent prices of refined conper, when thege QyQAof the necessar~ nreparation of
; ?‘{_? d‘/‘
the ore pnssares is considered as well @ 1&37(hnnd11np or tramming of
S P

the ore at the three compartment upraise. %L“
No reference herein hns been made to ¢apilial investment or intercst
thereon but this will be token up in a separste letter,
In conelusion, I believe thet nll mnterisl points have been covered
in the foregoing report which is r<spectfully submitted.

Faithfully yours,
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