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lJf:PAN'TMENT OF MINERAL RESOl.-.<CSb 

v ' 
BORIANA TUNGSTEN MIN"']; 

STAT'E OF ARIZONA 

FIELD ENGINEERS REPORT 

Date October 6, 1942 

District Owe,Dis, ,Mohave Co. 
\ 

Engineer Elgin B. Holt 

Subject: Production Possi bili ty 

v ' " 
OVfNER: Molybdenum Co~ of America; Mark Hirsch, Pres., 500 5th Avenue, 
New York City; W. H. Mund'S, Resident Manager, Yucca, l~.rizona. 

v 
METALS: Tungsten and ' copper - t.,AD'sten predominating. 
--~~, ' ~~ 

LOCA':PION: Property is located :~~t iside of the Hualpai Mountain'S, Mohave 
Oounty, At'izona, around 20 mil~ ~'~.<. of Yuc,a.a, and is reached from Kingman, 
Via Yucca, by a fairly ,servicea~~~t road, . which is maintained by the County .. 

«\~~ , a ~ ,~ , ' 
INTERJIEW: . On October 5, 1942~' I h~~"~nterview in Kingman with M:-. IN. H. 
~und:s, ~e'Sldent Manager ofthlS pro~~nd he gave me the follo~71ng data 
concernlTIg the ;SBme: ; ~ "Y~ ~ " 

~~~ 
AREA.: The Boriana group consists of 16 ~~~ted mining claims. 

~.-o~ " ' 
VEINS: There are 4 veins, each vein being lU:cI~ ~ of a ;series of :stringers of 
tungsten ore from I" to 15"wide. Cb~ ~~ 

_ ' , " , ~ "'a~Q, , ,_ 
DEVELOPI~T WORK: : Deve,1opment wo:-k cons~;st;~ m~~ ~ tunnel'S. and raise-s, 
aggregatIng 15,000 feet. Therels one lnslde w'lh~r(~nk vertIcally to a depth 
of' 450', at a po,int 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 rlmning 70% Wo.}, which is :shipped 
to the company' :s own tungsten reduction and manufaetu"!:',ing -work;s at Washington, 
Pennsylvania. 

1941 PRODUCTION: Ore milled during 1941, per Mund's, amounted to 16,000 tons, 
assaying 1.12% Wq:J. Tail's assayed 0.12 WOj. Concentrates produced contained 
6,000 units of WO}. 

ORE RESERVES: Mr. Munclsstated that no attempt i :s 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 co'stJs of keeping 
drifts open. However, around from l~ 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 al:so .stated that he is not at liberty to give full 
detail:s regarding 'operating costs, as ;such information would have to be 
secured from Mr. ' C. Q,. :Schlereth, consultant for company, Box 258-B, ' Route #/=8 11 

Phoenix, Arizona. Or "sucq information might be :secured from the companyt ;s 
New York office, as above Bet f9rth. However, Mund:s stated that the compa~y *" i :s now paying the regulation scale of wage.s generally paid Mohave County miner'S 
and other worken, which now amounts to an average increase of 2205% over rate 



/ BORIANA TUNUSTEN MINE 

of ·pay for 1942. 

DIFFICULTIES: Mr. Munds further stated that due to the scarcity of 'skilled 
workmen du-ring 1942, as well as _to the fact that many of hi:s first class 
men left Boriana in order to t~k~~her paid jobs at nearby defense pro-

, jects, and whiC~ skilled men. have~~ partly replaced by unsk~l~ed miners 
and muckers, WhICh resulted In the ~~ underground employees TIllXlng ore 

, with wa'ste and waste with ore, - ~~ ~r all these reasons, the production 
of tungsten, as well, as a small am~ ¥ copper concentrates, which i :5 
produced as a by-product, have fallg'~ ~at least 50% during 1942 over 
what ~he productio~ of these metals ~~~d to during 1941. He also stated 

. ther~ is now ~ 25% shortage of mine wo~~~and these mainly consist of a 
I, very poor quality, as it takes fully 6~~ time to train muckers and 
, miners, in this particular mine, to sele~~~ mine and sort the tungsten 
ore underground. He also stated that the ~~~f men now employed, or 
rather availatie manifest a spirit of indif~~~~ in the work they ' are 
carrying on. <a 0 ~ 

0Q~~~ . ' . 
BORIANA OPERATING A!r A LOSS: "Munds also state~ ~~operations at Bo~iana 
are now being carried on at a loss, as far as t~~~%ng and milling of _ 
ore are concerned. That if the Dre.sent. pegged PQ&~ ~'ir tungsten could .be 

' -increased to a figure covering production costs, and\-n,.~more, that Boriana 
could go .along and probably increase production to arOund 3,000 units of 

,WOJ monthly, due to the fact that hts conrDany manufa ctures its own tungsten 
output. But in such event, he stated there would have to be provi'sions 
made to incrlease labor costs sufficiently, to compete with the defense pro-
ject:s" mentioned'. ' 

Elgin B. Holt 



JEPhRTMENT OF MINERAL RESuURC~;..3 
STATE OF ARIZONA Report by 

OWNERS MINE REPORT 

I. Mine 

2. Mining District & County Yueca D5.st1.'ict 
f Mojave COUllty 

3. Former name V Y1J.cea T'L1Jlgsten Mi.ning Co. , 

5. O~ner Mo.lybdeIllUi1. COl'P* of '&!1erica. 
,/ 

7. Operator Molybdenum Corp~ 

9. President 

I I. Mine Supt. 

18. Operations: Present 
'stand by diessel ... 

Develo:p» m.ine rnJ.ll$ 

19. Operations Planned Same 

June n 
f , 

4. Location 11 111-11e8 NE Y1.tC Ca" Nearly 
at top of Ilua.l.apa.i Mt.s tb 

6. Address (Owner) . YueGa tt Ar1zona 

B. Address (Operator) 

.r' 

10. Gen. Mgr. 'JBi,lJ. lillmd.s 

12. Mill Supt. 

14. Men Employed 

16.< l'vlill: Type & Cap. Combined gravi.ty 
flotat.tona 150 tons/2t.:!: hI's. 

20. Number Claims, Title, etc. Many hut. some are held. by lea::3e and some by pal--t ()'wnersh:Lpo 

2 1. Description : Topography , & Geograph~ ' Rugged. mo'uJTtair19u8 
Senli"",c1.1."id cl:l.mate 

22. Mine Workings: Amt. & Condition Mrmy thou.Eland feet. of drifts ~ winzes and rcdsesGt The "* older pOX'"G:ions are :ill bad ::Jha~pe;) 'The newe~l." anew require tJ.mDer Q The 
s(!hi.st is 0:[' the syrell:Ln.e gl"Cnlllct rlEr't,ure .. 

(over) 

21.nc1 



'"''-ITl.- .l:"'~ -\li1inent q lJ.8.rtz veins rtmnip "' .i.. . fl 1 101 vii t h the · scist ocit y 
23. Geology & Mineralization ,: an. "cten s i ve s chis t bed i n g:).'\ te. elle ve i ns f ade out t o t he 

SW li.Jhile s t ill in schi's-G$ The veins te,rminate in" tt . g:dartite " s t ock to the 1'fE. They do 
notterrninate at t he contqct hut penet.r·ate the .stock. The vetns avera[te about l' in 

. vvidth . The stril&:e is N 35 E and ' dip is 80 to ' g6 to the SE. IvIineral.iz;tion is wolfr~
mite) scheeli te an(l chal copyri to mf t he quartz.. 

24. Ore: Positive & Probable, Ore Dumps, Tailings There is no developed C)l'e on this property • The 
ore is taken out nearly as s oon as it is . developed . Development is SlOiJil 'Oecause ' of a 

. step faulted :oondition . of vein .str'U.cture. 'The structure continuity on the surface in
'di'cate'$ 'that 'there is :3"till ' corisiderable tOillJ.ag'e left,, '! 

24~A Vein Width, Length, Value, etc. The oreboc1y is approximately 1500 ' lOl1g~ The veins av'er
.age .1' j.;nwidth ,. , rElie: mi21e ;: ,: i8 700 ' deep and sinking a s huf,t ' 911 additional : 200 '. 

25. 

26. 

Mine, Mill Equipment & Flow Sheet Mine' J..'"1.U1. to bins to conveyor to lOft by···ton· javi, " tO 8 niesh 
screen. 0 'size screen to, hi-speed. gyratory. U'fSize -to Classifier. Hi-speed Gy. 
closed on 8 mesh wet screen. U'size to clas~. · {6 8])ig . ) Class. products to indivi:dual 
tables (7) 8 Table cone. t o float 8ection~ . Midd.s: to ball mi1l I"eturn ~ to , cLecu:ti, via 
class. . Fl~~t section; Table cone to ball~lilr ~lbsed oJ:1 'clragclass .• d 'flmv: <to ' i'ioat e 

SullJhi des Tloated, avravfrom VVO\!.. ,W03·~?ils · tl1.~ckened fil:cere,?L .:a:ilq. ':~rie,d. Abyut 6Q% W0 3e 
RoaJConditioils; Route Sul-nhidc.:> c~~c' filt ei:'.ed ':'ai1cl sold.: . ' ' .. " , ; '. . . _~v ." ..... . :s 

Take road going NE 2 miles S ot ' -Iucca~ 
ca.nyon to mine. Fa il' mount.ain rQad.. ; ' 0, ; " ; " 

27. Water Supply Good()l\lor e than enottgh . water from undergrolmd' vl<)rkingso 

28; Brief History started as tungsten producer in 1908. Has proc1ucedmore 0'1" less s:Lnce that 
tirile 1$ ?eobably the .m.ost cOl1s :Lstent t'lmgsten producer in st.ate. Has produced between 
80,000 and 100,000 m:d t s Wa'7 . a 

29. Speciiti 'Problerris; Report'~ Filed .. V'{ils'ori~ ' Tungst en ·· D el)dst·~s '. o:t Ariz'~)l!.E\.~ · The sp-ecieJ. ··1;robJ .. 8ni· 
here is l cibor . The property 1N'O"l11d be on d.oub le J;>Toclucti.CHl if labor vvas' availab 10 It 

30. Rema;rks rrhj.s prol1erty j.s a good eXaJ:ll:ple of the need f.or la~cge c.apital l;ackground for 
-G l..Ulgstel1 prop8I·tJ;es in ~ th~s st-ia te., !rhe· Bor:Lana:'-minG tloes not ' S~ h3"'iF ' on the ,Buri'ac'e as good . 
as some of "it :heo-c.her o.'istl'icts II <It has become: :a successf uJ.. operation only after 
consido ~C'able c apital has been expend.ed. 

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

" ." -, : 

,"." 0, ) . .":. 

f :., ' 

3 2. Signed ... ... ... __ .... .. __ .. ... .... .... ... .. . .. .... .. .. .. ........ ...... ..... .. ........ . 

33. Use additional sheets if necessary. 
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MORA VE COUNTY 

f!i,a 
Mr. Brannum is putting up a mill to~e tailings at Boriana. VBD WR 6/5/75 

~9-~ ~.~ 

"Z-. .. ..\~ 
:A)7 ~ 

Went to Boriana where there is no ac~~t~ and there doesn't appear to have 
been any recent installation of milli~'~~ipment on the mine dump as reported. 
eM WR 8/27 /75 .. ., ... 1,70 ~ 



BORIANA MOHAVE COUNTY 

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

0" · ~~ 
::(\ ~ " t·.! 
.-', 'r-l <2 
:1". '- I > ' 

Arkla has option on the Boriana mine. Da~\\~~~s doing geology and geochem sampling. 
() ~O d 

FTJ WR 3 -8 -68 0 ~:{., f.B 
"1-. V:' "Y~ 

~ - a 
-' i-- ~ 

Mr. Robinette told me Union Carbide was buil~~ ~rill sites at the old Boriana tungsten 
mine east of Yucca. GJ WR 10/3/73 f", __ ': ~ 

(f' 0 /~, o \,\\' 
------10f4-t::;! -r~ 

() ,'- ~. 
fi' f 

Union Carbide continues to do exploratory drilltb~)~ the old Borianna tungsten property. 
GJ WR 12/6/73 t () '6 

.,.. c. (::'~ 
"'. 1'1 -rJ 
• ~ (1 

Oft' 
The drilling of the Borianna mine area has been fin~~ed by Union Carbide Corp. GJ WR 4-4-74 

The Union Carbide Corp. drilled several core holes in and near the old Borianna tungsten 
mine nprtheast of Yucaa. The results were apparently discougaging as the project was 
abandon after about 3 months. GW AR 73-74 

..... \ r1" .-:j 
ff\ ~k ~"'. 

I drove to the Boriana property late in the e~~~. I made an eyeball estimate of a 
few lOts of thousand tons of dumps and tailin~~of which Dye and Bathrick reprocessed 
in the 1950's. There is sufficient tailing an~.~~ to warrant a sampling program with 
E/MJ quoted prices of tungsten at $95.53 per S~~6~ W03 . I suggested to Mrs. Bathrick 
by telephone that she offer the Boriana to Stan~cc;i;'!.etals Corp. VBD WR 1/8/75 

o 0 t~' 
O:J: ~ 
() f(l r" 

A lease and option to purchase the Boriana mine h~. ~~n obtained by Gary Branum and 
Jim Slack. A third unknown is involved. VBD WR ~l~~ 

;.....\Cc. 
---------<"'~" l' ~ 

• ): (1 

~ Mr. Branum and son have leased the Boriana dump and ta~~gs and will have their new 
type concentrating tables in operation by July 1st. 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% W03 , .25%Cu and .5 Oz. Ag per ton. GJ WR 5/12/75 



:sORIANA 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 
schee1ite. VBD WR 9/19/76 

CH/Report 11/23/79 - Talked on the phone with Roman Ma1lock, Mohave County Historian in Kingman. He said that the Boriana Mill which was treating tungsten ore from the Boriana Mine, Sec. 13, T 18 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 Yucca. It is hous ed in a fairly new steel building painted a yellowish brown. A 
hous e 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 Mill at Yucca. 

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

KAP WR 2/26/80: Canadian Mines is planning on starting up.silver pro?ucti~~ll from the McCracken Mine,.Mohave counhty .. Thet
y ~~pem~~lacq¥~~em~~~ e~~~a~~e 1 • Ore is to be hauled 45 mlles from t e mlne 0 e. . . selective flotation; recovery will be 90 perce~t. The meta~lUrglcal testlng and flow sheet design have been done by Mountaln States Englneers. 

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. 



BORIANA MOHAVE COUNTY 

NJN WR 12/25/81: Talked to Jim Vacek liThe 4ger ll 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. 

( 
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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: 

Address: 
City, State ZIP: 
Phone: 

MINE: 

ADMMR Mine File: 
County: 
AzMILS Number: 

Desert Wide Properties 

3330 N. Dobson Road # 8 
Chandler, Arizona 85224 
602-838-6631 

aoriana 

Boriana file 
Mohave 

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 
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BORIANA MINE 

v 

MORA VE COUNTY 
Cedar Valley 

DYE & BATHRICl, Kingman, Arizona 

.J Sink-float plant 
BORIANNA MINE v 

Flotation and gravity mill 
South-west of Kingman 

\1/ 

Tungsten 

Not operating - shut Spring 1957. 

~/ 

(Report - MILLS - NORTHERN DISTRICT) 
Sept. 30, 1957 (In Geology file) 

B.eJ • SQUIRE v
Field Engineer 
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uc;PARTMENT OF MINERAL RESO\JJ:;(Chci 

1('1 ./ 

Mine • GUN St. INGER (McCracken) 

District O\VenS (Moha ve Coun ty ) 

Subject: Fie -( d Visit To Mill 

'/ 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date 

Engineer' 

June 3, 1980 
. .·/ i :· " 

/ . "'( III 

C1 i fford J. Hi cks ':,;.-,rV 
,/ / 

In i t j oint venture Fischer-~'Jatts (property position and exploration) and 
Canadian Natural Resources) Ltd . (fina ncing)~ have let a management contract 
to Pune r'; can Mi ne Servi ces of Denver to operate the ctuns 1 i nger Mi ne (former 1 y 

t he i"icCt(:lcken ':Mi ne) and the mi'I1 at Yucca (formerly the vBori ana Mi 11 ). 

The UMR engineer met with concerned parties in the office trailer at the mill 
si t e four miles south of Yucca~ Arizona. Present were: ° M.D. Rowswe11, Execu
ti ve VicePresident,~Canadian Nat u~al Resources Ltd., 300 5th Avenue S.W.~ 

. ~"f-'''''' 
Ca 1 qa ry, Alberta T2P 3C4 Canada, phone (403) 264-4036 .; and Perry Durn; n9 , 
Geologist, Fischer-Watts, 114 Tucker~ Kingman, Arizona 86401, phone 753-1622 
(offi ce), 753-1671 (home). Robert Green is the Project Manager. 

dLead-silver ores from the Gunslinger Mine tailings will be truck hauled 45 miles 
to the mill. There are 25,000 tons of +4~O oz.Ag/ton tailings at the mine 
vI/hi eh w'ill eventually be open poi tted. Primary and secondary crush; ng wi 11 be 
done at the mine and tertiary grinding at the mil1~ The mill is being expanded 
to hand 1 e 400-500 tpd , Hea vly eqtd pmi,~nt is bei n9 purchased ; n Mesa, Ari zona. 

Hiring will be done locally with a labor force of 38 anticipatedJ They now 
need a mill superintendent, a mine s~perintendent, a mining engineer, a metal
lurgi st, and mill hands experienced in flotation. 

Start-up is expected by Julyl, 1980. 
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October 1983 No. 10 
Publi shed by Mohave County Historian , P.O. Box 390, Kingman, Az. 86402 
Popularity of Publication. 

All the publ ications on the Mohave County history, by Roman ~~alach, are in many places, and comments about them are published and received by Malach quite often. The prestigious journal, "Ar'izona and the West", published by the University of Arizona, had a review of the Malach's almost every publication. By request, those publications are on the library shelves of t he 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 Department's library . I would appreciate information on how I might order other of your works." 

No Mining At HackberJ][ 
After a report about the reopened Hackberry mine, Ma"ach made a special trip to the mine site and found no sign~ny- minlng operations. The mine appears abandoned after some development work in recent months. 

Ou tda ted 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 Ar"izona 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 plentiful. Here are some examples: Boriana rrri.ne .. ilis still producing", it was closed years ago. Bonelli cons tructe~- ~ 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 McCriLc1an mine". It was Greenwooq, which was located in that place . r~any 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 athlet-ic field. 

Malach inquired i f or when a new and enlarged edition with corrections will be published . No answer. 

..·-r 

----
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Writeer Wire, ·W. D. Lindsay, Yucca, Ariz. .. " ".' 
Care Boriana Mine · ;. . 

I , < ~ ,:' ,' " ~i I ' ' 

2-.Mine Safety Ap'pliance Co. Battery Charging Units Style No. 9816-250 volt, 2 

, " amp, Control Panel with General Electric BatteryCharl!J~r : and~~lb No_I 

A1l4~;;Zxtle Miner Lights and Batte~ies Complete ' , withRubber-Cove~~~ ' 'l,ead I 
Wire, etc. . . ' . ' : . .' . . .. " . I 

I-' Panel Switchboard, all wood plank construction 9"xS'fitted with thefollom~q:. 

· 1-690 amp enclosed terminal line switches. ,. . : .' .. ' :: ' .. ' :..-:'~, :"' .. ,, ...... ;, . \ . 

1-1\C Ammeter, 200amps, General 'Electric TypeARZ No.10709~4.· :"; . ,, 1',',. ::/ 

'1-. Lot of miscellaneous items. . , " :"',". :'.,' ·.. ,. ':··,:/ · ;Y·:(· 

, I-Roots Conner,ville Rotary Blower 10"xlS",S.D~ Type R.B. No. '12970 • .'~Q<hlf"G.E. 
. M t d S -t h . ' ; ":.' . . .. , .... .. :: ... : .. ,.".'1 . .: • •.•.• ; 

· .I!.O or an' WI c. ' i . ' . • . . . : . . ···; 'h' "< ;: .. , ~ 

3-0reReagent Feeder Bins . . 20 Cells, Pipe and Fitting. Clarks()n;': Reagent 

Feeder No. 234. . . ." :';', .... . . 

-I-Roots ·Connersville Rotary Blower I02x152, S.D. Typ~ R. B. No. 12969,. ' 20.hpG.E. 

Motor, Starter and Switch. : ' . ' ,; ' 

2-' ~eagent Feeder 'Bins, 14 Cells. Pip~, Fittings~ etc. \ : . 

'. 1-6'xS'Redwood Tank with Agitator . . 3,hpU. S. Motor. ~ 

· l-StorageTank (feeding ·tank). . ' I . "-;;;:.:,''('';.,;; . ~ . 

2-' Cone Storage Feeding Tdnks.· . ' ' . ' . " ' , . . ,. " : ': : ' ~ '~: : " : :, ; : ';r:;'; 

1-' ' 2'x4" Marcy Rod Mil~:. No~· 284, 7Jf2 hp Westinghouse Motor No.1236'·;,:'(:tncff:lhp 

. . Maste:t: Motor No. K.D~566. ' Conveyor and Clarkson R~agenfF~'ed,~f:i':-N'oiY~7.o. 

1-. 2'x4' Marcy Rod Mill ·':N'o. 285, 7Y2 hp.Westinghouse Motor ·~o.· : 636. ·'~.~:\i .i::\;?;:)·;'q,\i:; ' 

_ 9-Assorted Switchboxes, Conduit, Pipe, Etc. ,- . ,' .. ', ' " " , <~,;i:; . : ·j:r .. :,:\t ·.( :::~ . 

. I-I Y.2" Deming Pump with 3 hp Mo~or. · . .. .. . . . • : .:< .~~ ',:, ';'," 
l-Agitator with 8.'xlO' Steel Tank. '2 hp U.S. Motor with-Suction PUIn~. . : .... 
1-·. Rake ·Classifier. 2 '.hi> Motor 'and DorcoFilter. . ;' '. :j,~:;' ;\;~: , : .. '~ 

I-Rotary Dryer, 5 qp IVIotor, Shafting 'and Pulleys. . - , ""," \ "" " 

I-Denver Thickener No.,J09SI Agitat()r, 6xS. Steel Tank, 3 hp ~llis .. Chalmers 

Motor No. SOaD. ·: Denver Lift Pump No. F258, 'Belt and Pulleys.; c . . ... • . .. ~, . . 

, ,.I-Dorco FUter andR9ta~y Dryer No. 48. 2 hp, U.S. Motor No.· ,95812; Shalting, 

. Pulleys and ' BeIt./ . . ,! . - " '.' I.' . { . .' . ! . :;\ ,.' . ' 

1-. 7x40liverPump No. 1730," 3 hp G.E. Motor No. 4~013. ':' .1; , " , ,; . ; .. ' / 

· 1-9V2x8,Oliv,er Vacuum Pump No. 10-912,5 hp U.S. Motor No.99984. ·'1; :. " : :.:.: .: ,.\ 

. 2-' CentrifuqalPumns. 3 hn Westinbhouse Motor No. 330929. \ ." TanIi:'~~ : Pulle\y~ 



" ., 

1-. · ~h:~~b~rS~~r·'t Si~~0~h:va.I{~sa~~,;H.r:~~u~"q~~~~)%l~1~~~~l~j~ . ;m;~'h~~t~; '. " 
. 1-, Corrugqted Iron ~uilding. All Pipe, ElectricalWirin,q~o' C6nvey'dr,o:C:nlite; 'Cru~\ 

er Room, Ore- Dump Bouilding, Etc. ' " , 
69---:Mine.oCars (all) 24x2'4~42, 18 Gauge, 4-Wheel Roller Bearing I~Y2",. Dia. 2~ 

Tire, 17" Wheelbase. \ ,,', ' 
1-6'~x20'Redwood Tank. ~ , ' ,-, 
1-8'x20' Redwood Tank with agitator an~.a' hp. U.S. Motor ·No. 97479. . '.' , 
1-3:x7: Galvanized Steel Tank. '. "" ~ \' , . .' . ", 
1-6 x8 Redwood Tank., ~ \' t, ~ ~' , 
1-5V2'x5 l Redwood Tank. ,~ t ~ 1\ 
1-19V2'x9' Redwood Tank. J~ v 'f. ~ ~ 
21-Car Wheels. , ~ S ? t ' /..." 
l-~ot of Car Parts. S~ -t ro .~ 
l-IIx23 Water Tank. 9 ~ \ ~ ~ 
l-IS'x2S' Water Ta~k. ~ ~ .~ ~ ~ 
3V2 ,tons ~od "!"lill ~ogs. _ . I • ~ " ,~. "-

. .1 ~I~5i, •. 14 :eGO .(offlce' wareho~s~~., .~ ~ '< ~ . r 
1-' 011 SWItch. ' ~' "Va.. 'c~ 
7-0re Bins, Chutes, Doors, Etc. S' ~ t t\ ...., 

. l\~ , ., '" , I-Metal Cabinet. v 'IfI " r\ '\) 

I-Flotation Table. \ , ~. ; ~ , " ';, \ . 
I-Rainbow. Water Softener 80,000 Gr. Capacity. , , - , 
l-$awmill 5 hp Cutoff Saw, and 1 7'!.2hp Rip S-aw. ', ' ' ', . 
1-5 hp Friction Hoist, ,300' %" Cable and .Incline, Flat Car. ":, 
2-Reels 0/8" Cable Lumber I Bram Corr. Galv. Iron, Etc. 
,Misc. Office Equip., Coolers, Filing 'Cabs, Filing Safe. Etc •. 

! . ~.: .' 

\ ' 

._ ' ,I 

. 't , ' , ' , 

• 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES 

Mi.ne workings (brief description or attach map or sketch) (indicate whether accessable) ____ _ .. 

_~-"~-" .. J"L(!"Q" :O""~""~~--/&-0Il""3" ":~~";"~ 
-k .50 0 '-k~ ) CLA..fL~<L h~ clt~ 5--'" % tU~JL~ ~~ ~-z/}o ~-p~ #" 
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(over) 



Mi ning and milling equipment on property __ a __ ~ ___ ~{l_I? ___ ~ __ 9~9 ____ ~ __ ~_ ' 

A!~~--{~- -~~~-:!f---~:4---A~----~--.~~~- ___ ~ .. ;?~9._9. ______ _ 

.. k---fkd- ::---~---~-j---k0:<AT~--~~~ 
l'E;S t p rodvc t ion ( if any) J('I--'f2o.-.-~--r:;f-i!/l2e-f- - -- --«-~~--~---~------- - -
.. $.Q __ %_~ __ · __ ~~h~~._-t __ •.••••••.•••••••• • ~ , ••••• •.••• •• •• •••• •••• __ ••• __ ..••.••.. _ ... •. .... __ .. _._ •. •. __ .... . . .. __ .'._ . ___ . ___ ___ ____ _ 

:P1'8Sen t rate 0 f produc t ion (i f any) .... -.. J1.-~------- --- .- ----- - -- - ----- - ----.- .... -........... ... _ ...•...• __ ...... ... .. ....... ... _ .. 
:; 

" -. . 

'.~m~~~:~~-·-(~~~~:~~~--~~~~~~~-: - ~-r--~~~~~~--~~7~~~- - ::-:L::::L~::_::::_:::::: __ -_::-::::::::_::_ 
~.----f3 .. u_M~-----L __ 3J:-l?!._ .fJ::.--~---.----.------.-.---·--- --- ------.--- ---------- -----.-----------------.-.-- -------
..... ".-- -- .. ---.-.... -.. -. --.- .. --.. -.. --- -.- -' -------.... -.-.---.... -- -- -- .... ----1·--... --.. -.---.. -- --.......... ---.. --; .-... ---. --.-. -----.--. -------------.' .------- --.--.-------- .. --

TentativJ Estimate of Reserves 
, (Subject to revision when assays 4re r~cef~~d ' or after engineering calculations) 

~ i .~~ .-
IV!eaSUrable-----St2I--(J-O'O--.. --~-<-----'7-o'------ --r ons- ____ Atd-____ __ mm __ __ m __ mGradeM4._~~ 

. ~ ~-... ~ Gr ' ~'/ 
Indica ted ______ _ j~??l-t?..'O-O . . -- .. -. -------.---.-------- .- -itons_ .. __ .. .. ... ---. ' .. _. ___ ._._ .. ___ f~. __ ... _ .. ___ .. Grade __ I/£2-.li;./~~-~/*-") .. cdo , . f S 

!nfe. ~red .. ..... ---i.il .. t?.~-f?.-- - .. -.. ""-- .. ---.. -- . -- -- - -~-. ---.~.r.i.tons-- t;,----.-~---~---:---.-mGra:dem-{-~: $f~~m 
.9;/-. M.~~ ;thl~ .~ fv .~ . ~ . , ~ ({), a /,q ~~:{)CJ ~- 11 b-f O..;JJ'I;l .1' <L ~, 
. Min ing ,y'ethod (actual oI(J -".;= .• ~.) __ + _____ : ______ -m-~_~.:l.:.ia .. --- ---m-----m---------.------------------

" ~. //--
..• ~ .. ~ - _ ................ __ .. ___ .... q" "" -- -- .. -_ .. --- - _ ......... .. ........... - .. .. ~ ..... - _ ........... ~o _ ... to ......... .. .. ~ ... ..................... _ ... _ .... ..... ... :a .................... ...... _ .... _ .......... ... u ..... « .... _ .. 0;;'" ... ... ................................................................................. _ .... __ ...... .. ., .... .. .. 

"~ 

.~ .... _ .. .. ............. -_ .. -- .... --_ .. ...... -- ........... -- ... - -- ... _ .. -_ .. ........ -_ ...... -- -.. ---.. --- -- _ ..... - .... --_ ..... -:~ - ... --- ......... - .. ---_ ........ _ ............... -.. _ ....... _ .. - .. -- -_ .... _ .... -_ .... -- -- _ ... ---- _ .... -- -_ .. _ ... -- ...... _ .. -- -_ .. _ ..... --_ ... - .-- - ........ --_ ....... .. ... .. -
" 

Tentative conclusion and 

" \ 
To be accompanied by brief letter glvlng \ examining engineer's general impression of the 
deposi t J his impression of the owner, and l any other confidential information he may care 
to submit. ') Refer to any known prior examinations and reports, May be executed i n pencil . 
Should be ciailed within 24 hours after examination is completed. 

! 

Send or~ginal and one copy to Washington Office, 

:i 
In t erior--Duplioating Section, Washington. D. L· 



TYPE NO. 1 

P~ )DUCTION POSSIBILITY 
a.., '::P'M.RTMENT OF MINERAL RESOL .<~);;.~ SURVEY 

STATE OF ARIZONA 

FIELD ENGINEERS REPORT 
t 

Minel BORIANA TUNGSTEN MINE Date Octo ber 6, 1942,. 

District Owens, Mohave Co. Engineer Elgin B. Holt 

Subject: 

OWNER: 

Avenue, 

}fLETALS: 

LOCATION 

PRODUCTION POSSIBILITY 
y" -

Molybdenum Corp. v?f America; Mark Hirsch, Pres., 500 5th 

New York City; W. H. Munds, Resident Manager, Yucca, Ariz. 
v 

Tungsten and copper - tungsten predominating. 

Property is located on west side of the Hualpai Mountains, Mohave:· 

County, Arizona, around 20 miles ~. E. of Yucca, and is reached 

from Kingman, Via Yucca, by a fairly serviceable dirt road, which 

is 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 samet 

The Boriana group consists of 16 unpatented mining claims. 

VEINS 
4-

Ther~ are ~a~[~~;aB=a2z(=?!~~ velns, each ve1n 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 is one inside winze sunk vertically to a depth of 450'" 

at a point 2,900 feet from portal of main tunnel. There aretbree 

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

-1-



t qIANA 

MILL, TYPE ~ CAPACITY 

A 200-ton combimatiom grav1ty and flotation mill i8focated at 

property, and produces a product running 70% W03, which is sh1p

ped to the company's own tungsten reduction and manufacturing 

-worksa_t - Washington, Pennsylvania. 

1941 PRODUCTION 

Ore milled during 1941, per Munds, amounted to 16,000 tons, assay

ing 1.12% W03. Tails assayed 0.12% W03. Concentrates produced, 

during this year, contained 16,000 units of W03. 

1942 PRODUCTION 

Ore milledfuring this year amounted to 6,000 tons, assaying 1.12% 

W03. Tails assayed 0.12% W03. Concentrates produced contained 

6,000 units of W03. 

QRE 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 QQ.2!§. 

Munds also stated that he 1s 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 1s now paying the regulation scale 
~ . 

4/twages £m~ generally paid Mohave .County miners and other workmen, 

which now amounts to an average increase of 22.5% over rate of pay 

for 1942. 
-2-
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BORIANA 

DIFFICULTIES 

Mr. Munds further stated that due -to the scarcity of skilled 

workmen during -1942, a -s well as to the fact that many of his 

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

at nearby defense projects, and which skilled men have been partly 

replaced by unskilled miners and muckers, which resulted in the 

new underground employees mixing ore with waste and waste with ore, -

that for all these reassns, 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 also stated 

there is now a 25% -shortage of mine workers- and these mainly oonsist 

of a very poor qualitYi 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. 

~ORIANA OPERATING AT ~ LOSS 

Munds also stated that operations at Boriana are now being carried 

on at . a loss, as far as the mining a~d milling of ore are concerned. 

That if the present pegged price for tungsten could be increased 

to a figure covering production costs, and no more, that Boriana 

could go along and probably increase produetion to around 3,000 

units of W03 monthly, due to the fact that his company manufactures 

its own tungsten output. But in such event, he stated there would 

>t: have to be provisions made to increase labor costs sufficiently to 

compete with the ki3k defense projects mentioned. 

Elgin B. Holt. 
-3-
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A PRELIMINARY REPOET ON Tlj]~ GEOLOGY OF THB 

TUNGSTEN DEPOSIT AT ~OHIANA, ARIZONA 

FOR TIm 

NEVADA-l-,1ASSACHUS L;TTS COf/PANY 

BY 

PAUL F. KERR 

THE ARIZONA DEPARTMENT OF MINERAL RESOURCES 
MAKES NO REPRESENTATION AS TO THE ACCURACY 

, OF THE CONTENTS OF THESE DOCUMENTS. 

SONORA, CAL IFURN IA 

AUGUST 23rd, 1936 
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I NTRODUCTION 

PUHFOSE UF' IIN1';STIGATION 

The present st11rly is intended to serve as a preliminary sur-

vey of the p.:eolop:icr..l corr.l itions at Boriana in order to detern:. ine vrhether 

the deposit we.rrants p. more thoroush invGstir:a tion from the economic stand- ' 

point. An attempt has n.lso b een Flnde to make [l general estimn te of the 

future to be expected from t he o~scrvcd r,e ological conditions. EValu[ltion 
~~~ 

of the mininr methods and stUdv~'~he mininG costs is a mining problem 
... ~ ~ 

and does not come within the sc QPe't-c9~this investiga.tion. 
~ --A .., 

It should be k ep t in <~d-~~rour;hout the entire report that 

o ~:~ 
the study is ent irely prcliminp.ry i;~ }ft,:~ter a nd is devoted to the more 

~~~ 
f:,eneral feRture s of the depo sit. Thre <Y'c5l(x?..Yfere devoted to a study of 

X'~~ 
the underground workinlT,s and the surface .~Y~~he most part the lower 

~~.~ 
levels and the more recent vm rkin rr,s in the ~~~~e visited. The time 

0&t~ ~ ... 
was ~bout evenly divided be b'iecYl the r:: tud:v of ~Je:rGu.~erground work ings 

~0~~ and the study of the surf8,ce. V' T. Q . ..,(\)..~ 

ovmEHSEIP OF THE PROPERTY 

The Boriann 11line is ovmed by the Boriana Mininc Company. 

The Boriana Mining Comp8ny has headquarters in Whittier, Ce.lifornia a nd 

is the outp:,rmr.rth of the 0 il '",e 11 tool manufacturing industry. The com-

nany is Ifl.rgely owned b:v t h e ~~ ievcrs family of Whittier, Californie. and 

Mr. J. P. Sievers of VJhitti cr is Vice President and ~xecutive officer of 

the Company_ The company O'vVllS twenty three unp atented claims distributed 

n.lone: the vein system. In addit ion it owns 8.. one-third interest'in a f TOUp 

of prospects to the north. Fu l l ov1mership of a portion of this ground is 

also claimed but the title is nt pr c.' sent in litiEf:ttion. 

, ,.0;;; ¥ ,< 
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2. 

PAS T PHODUCTION 

Limit ed mininr: apJ somc development \'JOrk were c a rried on in 
II 

Bori~.n r:1. durin~ th e War. Lat r ·the Steody Comr nny or VJhit t i c r took ch"rr:c 

of the prop e rty A.nd cnrried on 8. de ve 1 opment prorrDm. In 1932 the entire 

~ 

'control of the prope rt:v 'wa s tn>en ove r t he Sievers family. 0ince tha t 

time t h e DoriA.nn. J,tininr, Comn nny hR s becn und e r the ir control. The mine 

supe rim endent [I.t BoriA.nB. The mine for s rnan is 

Mr. ~ Do.nie 1 P~. rke r. 

LOCATI ON 

~ 
Boriana is locat~~ ~ut 18 rail roS northeaste rly frora Yucca, 

Ar bonn. on about the c re st 0 f ~"'t-Jfu-t;.l pa i l;;ount " ins. The e 1 c v [\ t ion is 

about 5,000 feet above set:\. l cvel:.s:,.. .... ~ ~e climate is r e asonably af..reeable. 
00~~ 

Tht') e levA.tion of YUcca, Arizona is ~~~~et and the climate is usually 
• ~~£~ 

of th ( hot desert type. Yucc a is D. sMt%~on the Atchison, 'J.1opeka. ond 
~ ~ 0,(\ 

Santa ' Fe Railro"-ld and all e a stbound trai lrt%. for water a t Yuccn. 
~ /'.O·~ . 
«~ ,~ 

'irestbound trains stop at Kin~18.n some d ista ~'t.~ the north. 
00 ~ .11 

~'"1. t~ 
~000~ 
~~~a 

• ""0~ 
Th B · . 1 1 . I ' T ' . • kll 1 1 e Orlf.' n o. n ".Lnn ) '~' . onp's H l 'C'(l C l.J[lSln 1.8np:e [,e o ofica 

nroyince. This provinc e' c ov(' rs n vJidc f:' r c 8. ' .. Th i ch exte nd s f r o::-n the 

Sierras on the 1'7est, to Ut nLl 0 11 the ,',n sc , f r orn Idaho on the no rth to 

Ar i 7, ono. on the sou-th ~ n rl. (> 

nr r 'F.\. nre numerous m Ol C (j~:' 

mount A.in chrtins hn.v c 8 . l ,or t - '~'l uth t, r' c n~ ; "n rl n l'<::' sepa rate d b:v fl at 

Y811eys pnd basins fr ot' ."i ·v .. tu b'Jc:nt~ ' J:li lc s i )l -\·,-idth • . One of the 

chnrrcte ristic f ! ; n.tur ~~ G t) f' :,;'C: r c,r-,i on i s U[( f ou lt line development 

n.lonr -the fo.othi 11 s () f man:.r (! r the rn.n[" (' ~; . The IIual pai mount a ins ap-

pen.r to 1)8 t:T;)icn 1 of th is ;')rovince f).ncl f:I.l' e s i mila r in many r8 s pe cts to 

the mount fI, ins throur.hout Ne vada. 

, ~ .. - ., ... . 

'f 
/ 

! 
t 
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The lfuQlp~i toun t ~ins in the vicinity of Eoriana conta in 

ir;neous intrus ivr s 'which enclose schist [,Jld slate. The mass of schist 

nnrl sIn. t o B.t Bor-iann is severnl mil e s in lenc:th and in pla c0s is one -

h~lf mile across. It is oithe r vertica l or dips at about 80 decrees 

to the east. The muss prob~bly r e p r e sents a l a r eo roof pendant s up-

ported b:" .surround inft, i f,noou :3 rock. 

The sln.t e -schi s t m 8 SS r c p r c sent~:; aD 8, lmost unbroken unit 

exte nJ inp- from th e i Gne ous 'd' f.S on the v-r c st to t he i g:neous lW'.SS on the 

east. Fr. ultinr: hrls occurred th roul'hout but the displaceme nts Hre com .... 

p?T f'I.tively sroGll ['end h Ave n ot d isturbe d the ~one r8. 1 attitude of the 

strf'.tr~ . 

Tungsten deposit s occur in nuartz veins locnted n lar the 

center of the schist rind slate _ ~a. Four distinct v e in syst ems have 4". ~ <, 

been encountered in the vTor l:inr~ "'~~ll contR in oro shoots to 8 . gr eater 
'\I' ~ 

or 11:"88 de[ree. Exposures of ~~9to the east of the vein system now 
~1?."Y 

bein? \ITorked ind icP.te th e r)Qssib i rtl~~ othe r parallel veins. Tho se 
~~-r? 

v e ins hn.ve not as yet be en dcveloPod~:.a;t~~s Tn'ooable that t r;ey do not 

~~~~ 
c~.rry tunr. ~-; ten nt the surface or prosp E.~tq; s d{Ould ha ve mined the v e ins 

~ . v ,,~ 

before this since th c-; r e "lN8.S ~, eo ns:i. d Cr f).bl~X~~t of mining activity at 
~ 0 \~ 

.A A I 

'-'0 ;~'<' 
('l~ \ ~\ . 

Tvro type s of if :- ,( ,Q\1S ro e b "p,., ec' r ~('Icrodre sent In the 

BoriHna area. One is 8 mf-l.s 0 iVA pT8.ni tic p:ne is s ~(?er~~ othc r ' a n intrus-.. 1'0rt.~ 
)-

Bori~nf:1 durinr, th e v{n.r. 

ive vrhich in the fi ( ld JV'lS tcnl; ~ , tiv(~ l:,r been cn l l ed H (Ju8rtz Iilonzonitc. 

The c ryst pIl i za t ion of t Jw ( 

extensive hir,h temp crr'"tm' c 

belipved thnt ttl is B.ltorntion ]J rovi:1ccl th e tu. nf"; ~ te n which mineralize d 

the vein nm'! bp,inr; mined nt bo ri:'.DD .• Thus t·wo t:,rP LS of ore deposits may 

be found in the scction. Fir :=;t, the oU~~. r t7, veins of the Bori8.na mine 

'.'rhich c r rry wolframite Rnd s cheelitc. Se cond , the alteration zones on 

th e surface which cr..rry scheelite and to a much lesser d$gree Yiolframite. 

" I 
I 
I 

I 
I 
I 
! 
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The metf"l.Irlor ;i jlic serie s consists of slate, schist 2end metw:1orphos cd 

sand2 tone. It h n.S n. pronounc ed slf1. t~T cloD.vnge and breaks into block s or 

slabs. The schi st is mics.ccous. Th e slat e has D. hie:h quartz content and 
~ ;\\" 

contains some slit. Thin pape r.-like sheets provide whe.t is c e.lled a fis-

sile structure in pl~. c c s. 'rhey also f orm t1 vlOtlk zone vrhich produces he avy 

ground. This ground svre lls ,'rith moi cture and slabs fall i nto the mine vrork-

inrs. In such arens a lar r:o ar:10unt of tirabcrinr; ' is re\.iuin;d. Away from 

the weal\: zones the . r;rounrl st f'nds r e [:soYlo.bly vIell in all of t h6 ·;;orkin~. s. 

Tl' e inclin0 tion of the sl r:"te an,:; schist r~rGn. v~ri (:: s rro~ 80 dep;rees to verti-

cal and tht': dip is always east. In p lo.ces f:l.t the surface a false inclination 

in the opposite dircction) las been nroduced bv hillside creep. These rocks 
~~~ ~ ,. 

probably represent an ol~~imentn.ry series tho.t has been metamorphosed'. 
~~ 

There are several rock t~~ ~.mewhpct variable in nature. Occasional smo.ll 
~ ~-y 

liray lenses may be obsnrvc~d9'~ ~nte i3 t r eo.ks nre comJl1on throuGhout the vmrk-
o ~7: 

in!,"s. Sandy phases are in eV'~~lrOUghout the eastern part of the schist area . 

The quo.rtz veins carryinr: tt(:£ntt<£ ore arc confined entir e ly t o the meta-
, "X'~ ~ 

mornhic serie s. YJheth ('r the v exte~7~~ the unc1erlyinr; i~neous roc k h[' s not :vc t 
~ 0 ,,'1.-\ 

been determined. It seems lite ly th~ ~~; mn.:-- T chnnr;e to 8.1 ter a tion zones at the 
contact. ~ ... ~ ~ 

~-Ya ~ 
The r;ranitic gneiss h8S r. strinted ~~~ structure. Large phenocrysts of 

orthoclase lie in para llel ~oci.t i.on throu~1~~18 rock. These crystals are 

f.'1.bout one inch in l cn cth On (~ C",'lC cir-hth inch in ,,'ridth. Thev a re surrounded by 

micf-l, Quartz, and albit ~. I t :J.;~ c Ol1sidcl'cd J'ro::il f ield r e l[ltionships obS Erved 

thrt the rock is c ss cntiall:,; or i r:neou s orir:i n. Any fo.ult mOVf.:Ilient b e t v-rec n the 

p: rf'nitic gneiss ~~nd the r'l6t pn or-:;hic s e ri e s is sl i r ht. In places the cont8.ct 

!' ppec.rs to be Romevrh::tt i1'ro : 

duced by an intrusive r.lf'~iS . i:-; i:; l,)' ;<:t tL ~:. t t;he structure of the r;neiss is 
due to movement o r flovm.rc (> ':J ~(: i r r: '-"j 1l;: ], lq~cr iCL l O.S it extended alonp the 
Tralls of the metamorphosed ; '( ~~ ' '!nt . 1i::) t~:.:ncc from the In(;t8Jilornhic raass 

it mirht be ~xpc cted thn.t th e ::~tnlc b) lr; \"fol11 (1 ,i i sftppear to a considerf1ble 

degree. 
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The term guo..rtz monzonite as used in this report is on-

tirely a field name. The rock can hardly be properl~! classified vrith-

out microscopic study. The rock mass, hovrcver, repres e nts an important 

field unit of considerable sirnificance in any study of the ori z in of 

the Boriana tunr,stendeposit. 

The quartz monzonite forms a rounded stock vrhic }: apparently 

trunc~tes a portion of the v e in system of th~ Boriana deposit at the 

northern end. VJhether the veins have be en definitely cut off or have 

been diverted to ·the east by this intrw3ive liD S no t been proved. The 

relationship of the ve ins to th e intruf3 :Lve as shovm on the map, would 

inn iCfl.te that defini tc truncntion h ns tal::en place. A large mass of the 

OUfJ.rtz monzonite is exposed on the crest of Robinet Ridg.e. This mass 

forms 8. hnrd-rock exposure which rises fully GOO feet from the canyon 

below. Tungsten prosp ects hnve been developed both at the base and 

the top of this exposure anl it is r eported that other areas of tung-

sten minera.lization lie betvfCen. 

GRE;IS :~N ZONES 

Scheelite o.nd some vVolframite are found throufhout Greisen 

zones 'Hhich penetrate the qu[).rtz monozonil-;e. These zones conta in con-

siciere.ble areas of Muscovi i~o l t~ica in coarso flakes. The prospe ctors 

refer to this as "Lithin Eoc }. : I I a lthou f h it do e s not resemble the vv'Cll 

knm~"TI. Lithium bOD-rine; Micn. of othor localith:s. The se zonos appear to 

represent areD.S of hir;h t or:!}! rr·'.t ur e alter8.tion in the quartz monzonite. 

Tunf!,sten mine ralization hr'l. s : ' ·'(" ''' l~) n.ni 0 ' l t he' f.\.lt c r~.tion. Alteration 

zones vr>ry from a reV! inc>: c 0 ( ) 15 or 20 fee t in vridth and appear to be 

irrep;ula rly distribute ·l . DOilii · ~~ J'i '- · G 0[' t}· c 8. 1terntion zones 8.re in many 

cases indeterminn.te on rre l ir " n "l'~r ins p8 ction. A complete exnminr>,tion 
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of ·the whol e hillside with ultra! . '" c lirht, would be nccessDry to 

/:..0 ~ 
df'1tf'1rm:l:ne t lH' 000r mnic r os s ibil:t ·· , "A, t binet H · 1 flS ft tunr,utcn le .. 

('6;P~ "1 
posi.t. On preliminnry investip:D.tion ;:t.f:.~;:P _parent thAt such exrunina.-- ~.~ 

~~ ~ ., 
t lon vrolllrl be vrorthvrhile. Tho ti tI p t o " ~ . on of the R.rett, howevel7, 

~,.~ ;""" 
'\IITA.S under rl if; pute at tho ti171e the Tlro pe rt:v ~Ef~ ; sited, n.nd it was not 

,,(\ / .... t,; ..... 
u~ 0 ~;p 

considered A.dvi~~ble to Att~mpt ~n"r elabornte ,Jl-l l:m. 
Q~" ... ~ 

" 

C~ ""(" V.O 
~.0~~ "?l ~ I,..., 

J' ~ '-;. .. 
. 'O)."tt~ 
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The mo~ t important tunf"Rten (lepos its now [)(' inr: mined occur 

within 'luf'rtz veins ,...,hic1l lie in t}H~ met81norphic area. 'fhpse veins strike 

at A.n nVt'rrre of n.bout n(")rth 30 der7 " '"'s ea.st and dip to th(' ea.st 9.t an 

rlnl ~ I.fl whi .. ch 1 irs bpf:;vrEH~ n 80 rip-grees nnri vertical. The tunrstnn minere.ls 

B.re Vfolfrftmite and Scheel i to. Chalcopyri to and Molybdeni to occur alonE 

with the 0 e A.nd both Calc ite and Flouri te are COl 11 '1 on in th ( ve ins . 

The veins vary in siz'c Ani represent fissure f i -j 1 i.nr.s. 

Four di ::;ti.nct vein systems hnve beon determined in the unc1er r: round worku. . . ji 

inr,s. the west 

beinr 4. Vein 

No. ? hns produced shoot Of or r; . Recent d . re lopment 

on 'rein No.4, however. 

;)Ort9.nt ore body. 

Althourh by number AS iD(li viduals, 

within a limited )' 1() a.. 

veins. In pl~.ces as many make up the fro I ' . 

~roup rene rally covers a.n feet to 6 foet in 

";idth p,nd in places may be even ten feet Mining operntions are 

usually blsed on the total amount of quartz present. It hns been found 

th"t on the whole the tungsten minera.lization varie s uni1' 0rtil ly with the 

amount of qUDrtz present. It has been found in mininr~ No. 2 vein that 

tunr:st cn trioxirle is present to the extent of about 2~ per cent throu~h-

out thr entire vein. RAcent developments on No.4 vein indicnte thn,t 

the tun~stcn trioxide content is nbout 3i per cent. 

In mininp:: oppr!:ltions the ore vB.lues are considernbly nf -

fect ed b;r dilution due to the Schist which lies between the veins. A 

cut nnd fill method of stoping has been etnployed. In addition the ore 

is ~creened A,nd hMd sorted in the stope s. All fines from the screening 

1,,1 
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(",0 directly to the mill. In sorting it is endeavored to remove a larrr..e 

pnrt of the Schist vlhich is broken with the quartz. A chemical method 

for determininr, the emount of ~unrtz present in the ore has been developed 

by Mr. Renkin, the sunerintendent. The method is base d upon the fa.ct thfl.t 

the schist 'Which is associnted with the vein contains a small amount of 

titrrnium while the vein of qunrtz i s virtunlly free from titanium. The 

rletc nnin~t1on of titanium in the O l" f.' f nf) n t hn t r'o ' R t o th e mill give s an 

index to the runount of schist present. Durinr, deve1opmont work the amount 

of I"IUfl.rtz present in the oro feed u81ln.lly v aries from about 18 per cent to 

25 per ce nt. 1~ ~$;' mine is ope r"t inp; in a normal manne r nnd the feed 

is der1vNl enti r e tW ~~ff tf) pinr: op er ation, it is so.in thnt t he n ormn.l 
0;:- ~~ /)~/J 

nU[l.rtz fe erl v Ar ir:s !ftir,Ct:. ~ ~pe r cent t o 40 pe r c ent. 
Oly~ AtrAf 'IV)-

On rare occas i ~ , ~(; in s oont,nininp; tho c nt ire "uartz 
0;:- h ~S li JV~~ 

thickness mtlY be encountered. Or ,r Q . 41~~ ! v nr , in mi n i n[", tW (1 veins 
/)0 ~ Af 'SOU 

from ~ to 10 inches in thic knnss mHy be C ~~ '!i.~ . accompanied by sev
l'i}-S ~Cp 

e rfll t h i,n , I,r inr,e rs. When the totnl (] uartz i n a stoping width is l e ss 

thn'n TO i.nche s the ore is no longer mined. Throughout the are sho ots 

the or e normally averar-:,es from 14 to 20 inches a.rid the veins e.re r emarkably 

consistent in th e totfl.l amount of (1 u a rtz present. The persistence of the 

vein throurhout these areas is also surprisinft. 

The principal ore shoot of the mine has b pen developed on 

No. 2 vein. This shoot lie s from t,:\.bout 500 feet to 700 feet alon~ the 

level, and. has extended from the surface to the 600 level. Most of the 

Boriann production he.s come from this ore shoot. The rake of the ore 

shoot is decidedly to the north. The dist9.nce across the shoot s.t rie:ht 

~.n~1 8 s to the rA.ke is o.pr r )ximnt cly 450 feet. Apparently this shoot is 

better developed nt tho lower level than at the surface, And i t seems 

likely th ~ t .it mo.y continue in depth. It is reported that the ore on 

No. 4 vein contains hi~hc r tungsten value s and also contains more oopper 

then the ore ori No. 2 vein. No. 1 and No. 3 veins have not been highly 

; . 

i 

~ 
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productive. These vrins, h OYfl Ve r, rl ppenr t o present better showinp.:s in 

thf:"' IO'~vcr l eve ls. It is the content ion of the mana[,:ement tha t in the 

lower levels No.1 a.nd No. 3 veins cOJilbin·.d wil l probo.b1y produce as 

much rts No.2. Thi s pred icti on JTlay be real i te d 9.1 thou e:h it has by no 

ntpons been proved. 

No.3 vein is di stingu ishe d fr om t h e oth r-r v (' ins by the 

nres ence of n sr.tnll (\.monnt of purple flou r5. t e . 

The normal cii ~~ t".nce b r twee n No. I v e i n and No. 11 ye in i s 

A.bout 140 f eet. No.1, 2, 8.nd 3 a. r e 1H3U 111ly closely ape.ced, l y ing 

within from 10 to 20 f e et of es.ch ot h r' r . On the 6 leve l No.1 and 

No.2 veins hn.ve been mine d tOf!c the r becaus e of their proximity. 

At the extreme north end of No. 6 l evel it is difficult to dist in~uish 

some of the v e ins fI.nd sepnrnte them Rccording t o t he 1, 2 and 3 ola ssi

ficAtion. In zone s of stronr; minera1iza.tion, hovmv(;:.. , t he ctassif i ca.tion 

enpeer A to hold v ery well. 

Ext e nsive crosscuts to the east of the vein system ha.ve 

not been attempted. Exposures of quartz ftt the surface would indicnto 

the desirability of some exploration at depth. On the 3 level the foot 

'wall hn.s been crosscut for a considerable distance t o the we s !. " The 3 

level is also entered by means of n crossc~t tunnel. From this tunnel 

the Sievers crosscut tunnel has penetrated the country rock for approxi

mrttel;T 400 feet without encount e rinr: Rny mine rA.liz~.tion of consequence. 

Howeve r, no compnrabl c crosscut hfJ.s been attempted to th8 east, in spite 

n f t he', fa.ct thRt the quartz veins ' on the surface ea.st of the vein system 

o.re Ji1n ~ h more p rominent. 

The continuation of the tun~sten bearih~ veins alon~ the 

strlke and also in depth hns not y et been thor ur,hly detennined. To the 

north the ve~ns mPly be out off by the intrusive stock. Southward the e 

n.ppp~. rs to be no such limita.tion although they have not been traced and 

rtlf:tY not continue. The projection of thr v e ins ihdepth is largf:ly e. 
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ma.tter of opinion. It seems rea.sonabl e to be lieve, however, thot a vein 
~ 

:=;ystem thnt hns proved to b e c from the surfa.ce to the present 

denth of the vrorkinrs sh oulrl c ___ ~,~_. ~ .. .,."-y as fa.r as the base of the metamor. 

nhic series. The . s into the underlying ieneous rock 
Q~~ 

is to bo r1 oubt rd . One wo uld exrc c~ ~ ~.;pind moro e v idence of f1uo.rtz 
~"t-~ 

veins in . the f1unrtz monzonit e stock~, h we re to be the cnse. The 
U' 1:>~: 

poss:i.bility should not b e ovcr10ok r1 rj -e .A .~ ~ qua.rtz veins may give way 

~~~ 
to Greisen zono s when th e ir,neous co ntn ~ ~ ncount ered nt depth. The. 

~ ~ 
dist~nce to thi~ contnct is h rrd to Jired i 4~ 

~-Yo~ 
FAULT::; ~ () 'h 

~~~ 
j • 7: ~ 

'l'vro type s of f'n l11t S hnve been obse 1 '~~ j n t h e mine workine;s 

~nr1 i.t is Dossible that n th ird tyne ma.y also exist. The ff-l.111ts most 

frequ r-mt ly enc ountn red are stops fn ul ts vrhich run almo ~)t parnllel to the 

ve in s~rstem. Th e se dip n.m ut 45 d t f~rees to the east a.nd d isplflce the 

v r ins from 3 to 10 feet in a reverse manner. There is usually ~our;e 

"lonr 1~ hp~e ffl.l1lts and th e veins nrr. ensil:r picked up on the opposite 

sine 'in ndninr oppra.tions. The chie f disturbinr; fef1.ture is the brokeri 

faultinr. In ~ r vprA.l plnces drifts hn.ve 

be e n "I )' lvf'n for cons rlist~.nc n s in such zone s. These drifts 

hrnT re'1uirc n p A nn in some place s it 11" s been 

use d. Sev-

D.no it s e ems 

1 i k " 1 ~r t 1, r' t +: h P V m" v be 

A vertical fault strike cuts through 

No. 2 ore shoot in nbout the middle. a displacement 

in n hori, l 'ntfll direction of north side o.lso 

h~s moved upwerd with respect to the south. 

rlisplJ:1 ceme nt is more or less indeterminate. It seems likely, however, 

thflt the m ()vem~ rtt has somewhAt displ!3.ced th e ore shoot f\S encounte red 

on No. 2 vein. 

,_ .. "! /,,', 
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Anothe r tYre of fault lnf1V be prf'sent, similJ1T in noture to 

the ~tep rnults nlr'ndy described but pre-mineral in oririn. In places 

th~re Bppcnrs to be nn nbs 0nce of ("o ure Blonr the fn..ult plane Bnrl the 
l ' 

entire rock is firml:v c -, t d. It is possibl 8 p e rhaps thnt both pre-
~~ ... 

minern.l n.nn rost-mincrn.l _ Yf} '~ ' nt shove tal:en nlnce nlang the f.tep 
~~'6 ~ 
~:'$;p:~. 

No nm.jor frltllts 'i1~;!l observed in '~he 1'"lre n. ThA contacts 

r",ults. 

<%: /' '~ 
on p ither s ide of the s lnte nnd KlIo ~~onr S Rpp ear to b . free from faul t-

O~~~~ 
inr,. Al-thour;h it hrl s been thour;ht . . t01 1"'.) previous r-;eolof,i cfl l work that 

. U rJ -
«'n r. "i/-" 
v. <'j 

" rnr1'"lllel feult cut thronrh the s chi r:: J}~~west of the tunne l on the 
°0 ~«' 1! ... 

third lAvel, the cros8cut t/) the VH" r-d~ of ~ \ ' e ll would in/ 'ii cato the.t ~uch 

. ~G ~ 
n fnul t did not exist. It scems morc likelY} tID. ,arlier vwrkcrs were 

. 1"0 ~ 
mls1nnn. by the hillside cre Gp of the sl r. te vrhich).rives D. fnlse a.tti.tude 

in surface exposures. 

Gl~OLOGICAL P00 :)1BILIT rES OF 

FUTUHE DEV~; LOPIJENT 

If one limits f'urth (' r mininr-- at Boriana. to anm s of proven 

are -virtunlly no future ~ ts. It is even true that the lov;e st l evel 

in the min e is out of orc:1-~~~othe othe r hD.nd, it does not seem . thnt 
OA'~O ~ . 

these fe8.turcs nnint e xactl2' ... 'n~ < .. ' W. n";' cture of the future to be expected. ,~, ~ <x> J 

a ~(.' .'1, 
It seems likely thot the lowesi9 reV. /1 7 l evel) was not driven. far cnour;h 

/~ ~.~~~ ) 
to encounter the ore shoot. The v . ~ . {'; em and ore shoots have also 

O",,'V ·:r.:11", 
shoym n. continuity vrhich it scems rca ~ \] e.vt o pro -joct to lO'wer levels. 

<~ /'0 <~.; •. 
~ ~I-</. .. 

If this " rinciple mny be assumed, it soem OJ2~~:i?),..l(' to make some limited 
C'~ "1. (~ 

predict ions concerning the possibilities of ~ .. ~&O(~velopmcnt at BoriA-na. 
. ~~~~ 

The mo :::- t itnn1Cdiate pre diction conce"tIts ~he newl:: disc ove red 

are bodips on No. 4 vein. It seems t e n.somble to predict that this ore 

body should be ovailAble for s topin.r.; from the 6 level to the 4A level. 

Mr. Sievers; in n letter written AUgUflt 22, estimates !1 vniue in pla.ce of 
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. j;: 588, 000 for the block of ore on No. 4- ve in expo sed between the 6 leve 1 -

rnrl the 4A lovel, nssuminr. 1:1. vein widtll of 18 inch t' s and a HO'Z content 
v 

This flstimr.te rnn.:r bo .4u ~· t 'i f'i ed. It shauln be roint e n out, how-

ever, th,., t thi~ is meroly rn o stilTi n t c' of ore in place and yields no clue 

to the p r oflt ·to be r.xp ncte d from 1 nnvn.l nf tl n ore. For example, the 

are ns mino '~ nt the t i mr: th 0 propert y vm l" v i s ited cflrricd l e ss thnn 20% 

fjunrtz A.S inc1 icnted on th o assay bo ol-:: s. Thus four tons of slate were 

('"oine throue;h the mill for e 0ch t on o f guo.rtz. This situntion WA'" prob-

nbl:T unusufll since developme nt ar c from the 500 h rvel drift wn s ro ' ne 

throur,h the mill nt tlv'1t time . On the other hand, ove r [1 p riod of 

months the n.vcrfl ro runount do c s no t app ear to have ex cee rled ~) !-)~1a . Fur-

·th8rmore, th0Y'8 is fl constant loss of ore in the stape s, (11 Y' in~ s or t ing 

n.nrl p const"nt; lRnkar,e of fine s throufh t h r cracks b ctvreen bo prds on 

'V'rhi(~ h thf! () re is broken. Likevri S P. , nr(' f.) S (. f unusual dilution and 

smnll ("nns in the ore occur p..lonr th ' st0P faults. There is also a mill 

lns~ of nt loast 10%. 

One should apply these c1emonstrf:'.ted fA.ctors torf·thf r with 

the entire <?ost of mininr" millin(,:, onn se lling, in detormininr.; the 

nrofit to bp expected from r E-~movinp' t~ }~ ore on No.4 vein • . In such a. 

comrut~tion so many 'Vnrip bl e s r:tre invol vori that any t: e sul t is only an 

e "' tiny' t('1 . It is probnbl :v n safe tuess, howev e r, thnt in spite of the 

e~timn t0 ·1 vfl.lue of the block of or c the ul timnte profit to be realized 

from its removal may be so reduced by the factors outlined above that 

it mie:ht turn out to be di sproportiona'r,e ly small for a mining op era.tion. 

At least this point should be inVBstirated. 

It should be pointed out thnt the ore shoot No. 4 has not 

yet be e n complr.tely developed. It is r easonable to b('lieve that it mf'Y 

extenn farther to the ~outh nnd if so the ton~~o ultimBt e ly . reclaime d 
. . . 

II ' 

above tho G IAvel mt:lY be considet'ebly more thnn estimD.ted. 

I 

~~ ... ~g~, ~~. ~;;R.t .. , ';~P~.~ .• J~;';.;;.b6~n~;z;~s.~. ~ .. $~;2.~.i~#~. ~~~~. N~tA •• ~';~.~R$~. ~;.J.lt~. 4.;;.J..l~(~.Q4~;;;~; .. g .~A~¥~WG~oa.m.,d~A~i.~, .4a.;~h~;~. J~ .... (a~,Z&~q.g~. 4#~g~. I§~. 4~;;~;g,~" •. «'"< i~. \Z~t •. M. ~t~. *~!@.~.~ag~;#~;.~C~A~M~;~tM_m.;~e_~~ ,/ 1 
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The continuation of both tho v ein system !:1ndtheorc shoot 

bel0'!.r the 6 lr;vel is If.'rrel~r n mflttr.r of r;ucss. work. It is not unrea.s

onnb1e j hovrevor, to n S6ume thf't t "rn hundred feet more depth may be fully 

Ali/.." developed below the"~tl !t:~vel. It nlso seems likely thrt limited ore 
~~' I. 

shoots on the three ;. " : dmn~r be completely recovered. A corrf~: sponclihp; 

ore sh oot 0 n N". 4· 1T~.fl,}~\j>~~ }, 0 co nt inue fa r two h und re d feet more in 
~ ('\ If(~.,,~!? 

denth. The prespnt mannr.~~ ~ . ?4.l~J1clino: t o Cl'nd it are shoots on No. 1 
- 'J-.. IV 

~v -1~ ')-
nhrl No. ;) veins equivalent in Bl8''ltt;; 'Ho. 2 a.nd exte nd i nG for two more 

~ ~ ,~S '~v.C' 
levels. This expcctfJ.tion is probn.b _ .. "~~ '~~ttic in c e rtain r esp ects 

b t · t' . bl T'} . • t al a Iy~ A ~<~ . l' d t . t L1.-U l~ no lmnOSS1. e.le Vrrl,( r wou el l ~ m:lC' (;, nc J.ne ,a pro.Jec 'ltI le 
. ~v. U;f! ~~! 

No. ? ~nd No, 4 veins and count upon the parD.. e . C)!ore shont.s in No. 1 and 

No. ? vr'inr, to mf11 :: e up for unforspcn l r1sses in the mn:ior v( ' ins. It must 

be rlomitted thnt such unforseen ] ()~s e s hnve rer)eatedly . c Cllrred throur;h-

out thR hi r t0r:,-r of minin[ operntions n.t Borinna. It would hArdly seem 

fllir to exrcct thr:-t they 'would not n["nin be ( ~ncountered in future opers.-

tiODS. If one is 'willinr to acc (' r't the Above reasonin~, it -is loroical 
, II 

to exnect thrt the next ~O() feet of depth belovr the 6 If'vel -in the \1 

Borinna mine m8Y yield in t he neirhborho od of 1000 tons of r. c'llc cntrates. 

It should be kept in mino thq t the fif'ures v,i v en 1:1 bove are 

mere l:, e$tim~t e s based upon (!coloricn1 conditio~{\f C\l. f the conditions 
~t~O .· Ci 

co ntinue D.S predictw'l thcy nre apt t o ~~, ':'~~ttsg . ~19) y correct. If con-
• • . .'-~:.\ ~ ~~.~~ '\~\~ < ~ ~l'\\S • . 

ditlons chnn[e they w111 dou~\ ~~ s., .... q>''£9:.nor ,8, 1y 1n error. They aTe 
o t.., .... .-.:\0'\ ,'-S"-

Q\;.X r' , ~\ . , \ .'\\'\\. 

included in this r ~~ ~~Ini~ " f;: .~ ' ~?<.ljC " P'1.ttempt to evaluHte the p:eolorical , 
~ ~ ~ ~q! \O~\",\ 

f c ntures ·~f~~'. l'he :;- 1ce.d to the conclusion th (,·t from a p.;eo-

lor-ical stflndpoint there is no reason to expect any lessenhw in the pro-

rluction of the Boriana mine for the next few ycn.rs. Also it is not un-

reasonnblr to expect thp.t e.s further lmoV'rle r1r E': nf the deposit ir:: obta.ined 

from mininr oper f1 tions, the nroduction mf:l-Y be increa.sed. 

No ntte:rript will be mf'.de to e valun.te the Ore producinr.: possi-

bilities of the tunGste n ben ril1[\ zone s in the ip;neous rock. As mininG 

proceeds to lower levp,ls and E' Pch. successive level is driven f'arthe r to 

the north, thE) unc1r.' rlyinr, igneous rock 'will ultirn" t c ly be encountered. 
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At thnt time prosppctirt~ along the tungst en bearing zone in the igneous 

rock wi 11 become e. norinnl pA.rt of minin~ operations. 

The neglect ed v Fin represents a. Greisen zone in the granitic 

gneiss. It contains Wolframite and a small amount of schcelite. Whe re 

observe r] it vfI_rie s from 6 inchc s to 10 inches in thickness and is only 

moderntcly mineralized, pr~ · . l y containinf, tunr-; sten value s of less tha n 

-"-t "1~ 
1 per cent W0

3
• This vein h _ A~ n located in places over a ~otal dis-

O~'Yo ~ 
tA.nce of sevc rRl thous rmd fee4..;'\1>.1~s not easily accessible, however, 

~~a ~ ,~ 
Ut~«'~ ~ from the pr' s pnt workin~s 1U1Cl i t ~~~r~ . ful whether that the value s 

~~~;~ 
exhibited in thr' ve in Wfl.r r nnt econom . opment. 

O~ ~ ·4,~'f 
~ ""1J' "7,::~/ 

GONCLUSION "<r<f:';0 ;:~1( 
0" 1(~ 'B ... 
"~ ~ "0-

A pr elimim'ry survey of the f,C' OIO~<l'(/.~~:P(ljtions at the 
~ 1'-1, 0~ 

Bor i r.>nf.1 Mine inrlicat f s tha.tthe depo s it WnT rA.nts a tnor r orouf~h investi -

~~tion from the economic stnndpoint. The ore shoots arpenr to be reasort-

ably continuous n.tJ.d .justify the expectation that they will continue to 

lower levels. The tungsten VAl ue..n encountered in the ore shoots nre sur ... 

fici cnt to jus tifY mining. Ju st hmv prof i t Able the und e rtnkinp: is, how-
. 'f> 

ever J can only be determin e rl a.ft e r 1\ n e conomi c s tu~¥.~o. ~ one thorou~hly 
try·; ...... ~ 

fA.IDiliRr with mininlT methorls o.nd cond it i on s, anJ~>:RG~iculDrlv costs. 
'\ .. ,~J;;'~ ~v ~~ . 

GeoloGicnl conditions indJ?'Ql~~~1i'¥l :~ lere is no r eason to 
. l(IIt":. '""" •• i r:.'~ \ ;" 

(,~,\,\ t.,.;).. 

!3xpect 11 cesss.tion of miniIlr 8. ct~~,$:e':i(' ~'t:~~ l.ana !:l.t any time in the im
e >.:" " ~\ \ . <~',-x 

<, "., \\. O~ 
m~ -l i~te ftlture. On thf.l oth~- ."f!.;fi:a ' • . seems more likely th(3t op erations 

:1_0V' ~{j~~"" ""'~t ' 
will expartd. There·:::;l> '~ - }." @.~to expect the ore deposits to bottom 

~ 'v ~<i::S ~ / 
for some time to co I r « en when the bottom is reached there is a possi-

bility of future development in the und erly in r; igneous rock. 

On the whole, the Boriann deposit is worthy of favorable 

co n~ider~.t ion f:rom the geological r,tnndpoint. The tungsten occur s in such 

~. f orm thr-l.t it eart b e ens i1y separa.ted. The vein structure is simple and 

'wi th r 'e"sontlble t!\tt e rttion to ordinnry r,eolor,ice.i details it should be 



o 

" 

easily fo11o':red. 

it i~ nossibl c that ~h e 

~houlrt c~use no serious 

coulrl be 

oDe rl'! tions. 

the BoriA.na. 

It 

17. 

in stopinr;, but 

Faults 

and undergtound geology 

both from the r- t~ndpoint of predict .. 

arpears certain thnt 

should constitute the source bf 

importnnt tunf:!:sten production for f:ClIn8 t. ime to r, orne. 

Rospectfully submitted. 

PAUL F. KERR 



SUIvUv1ARY 

Propertv cons i.ets ot 16 Lode MiniI'll' Claims, unpatented. 

I 
Titles n.re believer! to be perfect. 

A modem nnd ,voll equipped 150 tc'n per day mill • 

• 
Mine,developed upon f) levels (vertical depth 725 feet ); he.s a.ll necee
sn.ry e'1uipment for ope 'f!ti ons rtbov'e No. f) l evel hut mH:" need nddition
e.l A.ir c anpression when more stope s a.re pre pared for ore extrl3ction, 
depel1clin~ upon the number of drills la.ter put in use. 

Mino rot nt pr esent a~ 0 produce 
becnu se of stope limi tA. ·~ / . 

O~A.~O 

more thn.n 35 tons of " . . ' pe r day 

~""O ~. 
Eight thousarrl four hurrlrA . , Y six (8,436) tons of Positive ore 
hn:vin~ a ret value after ml. -1 milling of $90,213.60 and six 
thousand four hundr'ed ninety .:. ~ tons of Probllble are tmving A. 

net value of $61,113.60 or a v v;,JJ.c"I', ..... ""(t $151,327.20, Possible ore 
mn.y be pIn ced nt $225,000 or mo • ~ . /' 

0,(' O~ 0.-<' 

. '1,'1J' % ... 
Imnn '-] b . te ad di ti om 1 prepnrat ory Vlor ~ ~ rense the st op inC': fe.c i 1 i -
ti ps is re!luired. Wi ll cost $15,000. <'-Q ~1"'1( 

r\ ~ 1>/\ 
~~ -'1. <.:£ 
~~ a o(./~ 

Dp v("' 1.opment ,rork done, 13,562 tons of are ~ ~~~ply t.h e mill for 9 
mont h r-1 8.t the rate of 50 tons a day. '-f -.,,, ~ 

). 

Tho mont hly production upon the val ue s cR.1 culo.ted from the mine sampl
ing should have an avera~e tungsten perccntare in the tonna r-:e , (W03 at 
$10.00 a unit) of $21.88 a ton, a co st ded uction of $7.00 a ton and a 
ne t vo lue of $14.88 a to n or $22, 000 a month at the mine. 

Only B. can able mine ma.rrq,;or , experience in both mining and' milling, 
should be put in chnrre, otherwise the above results cannot be obtained. 

All costs have been baaed upon mine output mid mill treatment of 50 tons 
a day. 

, 
' ,. 
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GRANV ILL~ MOORE 
Consulting Mining Engineer 
H. W. Hellrrnn Building 

Lo s AuF'1e B 

Januo.ry 27, 1932 

Mr. J. p. Sie1Ters, 
Security Investment Company, 
Wh it t ie r, Ga I if er ni~l 

Da"tr Sir: ,]}Il~ BORIANA MINING COMPANY 

In accordance with your in9tructions, I wish to advise that 

I have nude a careful examim tion of the real ani personal properties 

of the Boria.na Minin~ gompany and have the followinE to report and 

subnit for your considerfl.t ion. 

),'/~~ 
41~~'~~/> Properties 

~" ~"O, 
The 130r iana Mi ~ . ; 1Jm,y t s prop3rti p s are situated 18 mile s in . :,y~ (y~ ~~-1 .. ~ 

a northensterlv dIrectIon . ;t\!£~ 'ft>tovn of Yucca, in the Walapai Mining . ~. v/:.r "c.:'\1;-
D• t . ... lIJf' C --'-- A' /;;0" 0,.. 
· lS rIc 'v, !VIO.J1V'8 OUl1v.y, rJZ 0 "V ''''IJ.,.~,. 

~. '1S .-.'/IV ... · 
The propertir s cons ist of £,i . I }5?}t:contiguous l ede mInIng 

• 01"\ /../~ ;?{' . 
,v." ... () 

c m.ims, And om semrated 1 0rle mining c ffi, -1 "', ' ~~ented but title 
~IV, .0.:; .' ..... {,":' 

held under the laws of the United States Gave~~ f' y virtue df dis-

covary and location tor: ether wi th annual assessment work which has been 

performed R.nl recorded fer tm year end ing July 1st, 1932. The nrune s 

of the recorded lode mining claims a.re ~ Fra.ncis, : Francls No. l, i Francis 

~ No. 2, ~Francis No.6, Fra.ncis NO.3, U'Francis No.5, :Se.die No.1, 'Sadie 

I ) • I . N ' I I 
No.2; Sadie No.3, Sadlo, Sa.d19 o. 5, Sadie No.6, March Wind, March 

~ ~ 

Wino No.2, March Wind No.1 and Helen Ruth. The Water supply is ob-

tn ired from a well sunk upon the Helen Ru-th which claim Was tnken up 

for wate r right s. 

All improvements 00 ns isti rig of mill. power hoUse, bIf'.cksmith 
... \ '--

shop, bonrding hoUse, assay shop, htnk houses and ma.na~erts home are, 



o· resultilT, in a recrystal~7. ntion of t h e orir,inal shale p9.rticl c s. The 

rock is compl ntely cry~ '~pe , bc inr composed of R v ery fine ['"raine d 
~ ~O 

interl'Jc kinT:': ar:grep.;rr-tte : fl. 2>' 8nd cordierite crystHls of irrerulor 
. 'Y~ ~~ . ~t'>, . . . 

sm.pe but smrp in outlIne. B ' !t:t'~/' illld mUSCovIte arc abunde.O'c In small 
~/' 9t~, 11.~ 

orientnced flnkfC'S ·rA1ich occur sc · .. i1r),J1tit
O
lnJforml v throl1("hout the rock. 

So q} ~ 
The rock is obvious l y rich in ru. umin '.z. ~r.'rt;~Q;mod 8r~te s il ief'., mner .. ne s in. .z.. / v;, t . 

«;~. 0 (,.i(.A 
oJ~ ). "''i( 

" nd iron, r-111n 101~r in n.lknlic s. bO ~(' /~ 0v. -<{ ~O 
The sho.le ro ck, (3 s covered by the lode . : Q.~~ eims o f this com-

/j- ~"'1 ~.r 
pally, hr"\~ a width of npproxin"fl.tely n hA.lf a mi le ; '" is the r emnant 

extension of the rreRter bod y of shr]e which i s obs c rV~ble f or sevr 91 

miles P.S th e mine is approncood from th e val lc~' Bt the ~ou· .h. 

'l'he she.los, sedimem 8ry rocks, where orir;inally laid do 'm hori zon-

tnlly, or n ' f1rly so, but within thn a r e a covered by the company 's cloims 

-iua to pressure, heat and torsion from beneath, were raised Rncl arch e rl. in-

to nenrly n vert~cal anticlinal fold. Alonr, the strike of this fold, the 

noint of t.he greatest stress, where the shale dips in one direction east -
@ 

erly ~nd in the other in 0.. we sterly dirG ctiol1~ .~~ struc'cure vms weakened, 
o ,~ 

loosenen nrrl distinctly strntified when c OOJ<¥ ~ . -v.rith the rernaining mA.ssive 
~/, ~ ,if-

<,'1\ " ~ 
SM Ie. Within this line or 7.one of st r.-~€,a: ' r~ tion which has a width vary-

~ .. "v 
~~ .. :0 0 

in!'; from forty to sixty feet or mol' r6< ~) '~ ike of north thirty degrees east . . .~.. tt -!l}./ . 
'0;. .... :i!:- •. i~ 

e.n:l A dip nVE'ra.ging eirpty der;r~~ •. ·I:.." '. fj~rly, VI.rere cre e.ted openings or 
<t- ...: ~- 0 

crevices suitnble for the dep~~tJ:'91i) from the highly mineral solutions 
t::jv ~j ,«5 

.~ ~ 
emanA.ti~ from belmv run vr·~ ~ . ich were deposited, among other me tnl s, 

. , ~- () !V , . .I 

vrolfremite, scheelite, ~~a.#rite Rnd minute que.rititie s of the precious 
~'1~.~ 

m~ ta.ls go lrl. ann silve? .~l· 

Uhile this strRtified zone, within which the deposits occur, has a 

1"ener p 1. di p to the ea.st, thi s di pis not ' co nstant and regulrr but uport the 

contrnry it is billoV'J'Y a ni varia.ble in d i .tferent parts of the mine openinp:s 

f'1s illu stra ted pn.rticul/l.rly upon the No.5 level where the dip is westerly. 

Two pronounced post mine rnl feults have cut and throvm the vein nt 

different eleva.tions 'rut neither of these he.d arw be nring uport the 

-3-



o to~ether wi th the equipment, located upon the Francis and Francis No.1 
A 

cl~irns with the exception ~the pumpinG pla.nt whichis upon the He len 
'"'t rf '1;.. .. y-P 

Ruth. ,~' /~ 
'~AiO~ 
A~~~ ¥ LITY 

4 .~)",;;¢ -

Yucca, a trnm in Mo.-rve ' ~~~f ri£onn, nt an e leva.tion of 1,805 
/~.~ .. ~. 

f t b 1 1 . . t t d ~ . ...., ~L_ • 1 . r th A T & S R ee n. ove sea. eve, 1S Sl un. e " 0 ' w~ mtl1n Inc 0 e.. ..; 

0,(' q~, q~, . 
RR 350 mil es ea.",te rly of Los Angeles 13p ~iles south of Kinr;nta.n ( the 

~ \.i '- ..r,sl .• 
"«J; " .• i(.' 

county s ent of MO.iave County ,) Ari7. ona. ,~ ~ar..is n. rood mountain auto-
A 'v { 
G '<,':- "'2 

mobile ro~d from Yu cca. to the mire vme re t ne-i e7, ·tt{~tion ot the No.5 or 
~ Q '(/ 

rnn.in workinr, tunnel i s F ,000. The c1irference'l~.n~ ~ntion be tween the ' 
• "10).:~;~ 

rnilro~d ~ t;Rti o n and the mine Vlorkinrs 1s ~,200 feet. 

GEOLOGY 

Th e c ountry ' r oo)" of hill s S1Ilr t·o mri n('; tho company ' s lode min i nr; 

c 1". i ms which cover ~l na.rrow area of sh ole is granite. l'he me tamorphic 

roc 1, i n imme diate contRc t IV it h the shale is r;neiss. Eighty po r c ent· of 

th is CO " rse f'r n ined gne is s, o.pproximn.te ly, is,;:;, ~osed of n Ul me tamorphic 

rn inc rn. ls, t he r E.mnininr, t vre nbr p e r c (;nt re~:b°~~inp: relic rnin c re.1s ante -
~, ~()~ 

dat :inf' the metemorphism. The ro ok i ~~~.~..s ~ y C09.r s e f'raine d and 

DOSS G S S( ' S f-I n r onounced gnei.ss ic te~r'r~J' ~ chiefl:v' t o t he p !:1T a ilel 
~ ~~ ~ 1;Y 

orient flti on of the mica flrl:- f' S .;;"W , ~, .. t At least to a tabul r r hAbit of the 
~',,'t- c, 0 

1 1 " . ~:.~ /.:>~ -I • • felsp rl rs llnrn.lle to the ) p /~<. (l GO R. strJ_nr;lng out of the aURrtz gre.ins . ~ ~~~ ~,v 
iIi the same plnne. The(\; .::t" nnd nlbite t e nd to f ,orm an int e rloc k ing 

~~0X'~ . 
' r:rr>nul fl r mosaic. B" h~ als nre qU1te cl eAr, show no crystnlline out-

lines, f)n:l Quite cert~nlY repre sent products of recrystallization. The 

micas, biotite rmd TIuscovite, ~. re conspicuous 9_nd occur e.s well orien\:;e.ted 

plntes lyin e; in pl911e of gneissic band ing. 

The e rtcasine; rock within -which exist the deposits of qUartz, tung;sten 

rurl copper occur in l e nticul A.r veinle ts is without que stion 11 clay sha le 

rec rystnlli zed under influ ence of dynamic me tamorph i sm, heat and p res sure 

~ 2 _ 

.. J 



~* ~ 

the minrrnli?nt"on r th veins nltho th~ wIll he.va an -oonomic ea ring 

in the mininr; operntions at ~ nst inthe Aref1. near them whe re they hnve 

s'hAttered Ano crushed the f~) ions the rp.by mAk ine; the r,rourtd heavy 
t;~ 1? 

""rul difricu It to hold in pI ,1 -"71111.0 fA-uits are shown uron "Exhibit No.1" • 
.. <" O ":t/ 
~ /,) ~ 

The lowe r fault i~ shown on th ;' Nih~ l e ve l 'where it hDs a strike nearly 
C' .. 0 <;;,0 o '<~.~ 

the SAme AE the vein with 11 prono , r, e; ip t o the west end the upper 
>~ -\r ,,~ ,/' :/ .. v~ 

fault is shown o:t the top of too up ,,~,. ~ the No. 4 l evel where it also 
\.;.(' .'z., "," 

hn ~ o. pronounc ed dip but tovr(1 rd s thA e ~£7. "~"" 
"\<'"" ,)'. ·-:,t"" 

d t . ~<' 0 .. {~ . 
There A.re no di stinct emn.rcn Ions. -rq~)o' ln~ the stratified rock 

0.;<;'\<~ -
7.one from the mnssive shf:1.le but rA-ther a gr.. 1 ~ dine; out of the strati-

. <'1-: 0v. (:"~j -

ricAtion~ into the solid mnss; the r e fore, ther ~J (s . s no true vralls, • ~~Y(\ \r 
)-

either hnnr,inr; or foot walls ,-.Il, ich h'l vP influenced minerA.l deposition 111 -

though invnriA.bly the depo~-j-t'~ ion 1JInlicil hps occurred hns been clo~e to the 

we~tern limit of the ~trf'tifi cn.tions. 

The ore ner osition \'Tithin th e vAins occurs as lenticul "'r veinlets 

of which, in Tnf1nv inf:ta.ncps, there rll'E' severa.l p8re.llel one to another 

vdthin e. few feet of width It mirht 

hn.ve been expected thA.t at 

these sma.ll veins would ha.ve joined int u an impressive 

width but such has not been haye .joined 

the width of e i the r has not 

'Ye.tor is upon the Helen Ruth Lode 

about six thousnnd feet south of the mine 

a.t A.n elev'1.ti.on of 4,350 feet a.bove ' sea. l evel. Fumpin~ tests during 

the dry perion s of the yr.nr he.ve demonstre.ted thnt the capa.city of the VI.Te ll 

cf"ln be rnten nt twenty rive f::e.llons e. minute or a.bout one hundred and 

fo~ty five tons per .twent~ four hours. This quar~it~ with the use of 

Dorr thickners 8.m the conservation of the 'water is sufficient for the 
-4.-
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)'er 
41i1l tre n.tme nt or onc hUn !reQ to one hundred nnd twenty five ton.§!of 

the chtlrr.tcter of ore produ ced from r, \'e mine. Sufficient tank stora~e 

hA.s been inftnlled t ~ ovide for the r e quirements of the ope rations. 
~~ "1,;Z> 

Due to too fliffcrence ' tiE; tions it is ne cessary to re.ise and pump 
::<- 0 t1 

/; 1'"'- 0.... . 
the 'wntcr from the yrell .' · ts}:~ " ornre tanks six hundred 8.nd fifty 

~ I{., tI 
'-C' <S·' "'r'~ 

r t b ilk l>. <:. I'V/~, 11;7;'" ee A. ove. ,~ ,,'/I 
~~VI';I~ . ill' 

About one nnd one half mile X'~&_~ fi-1~of t he mine t here i s another 
~ IS' ~~, . 

"" ... ). v:<", 
prospective rource of "VB,t c r Stl pply up" .. 9~ hundred a n(l t we nty ncre s 

ba /X" \ /,":J 
r'\ II'", 

of l",-no helo uncl e r lease b v +,}, c co m~"' ~.ny . .... ~~ ~'1\"" pr inp.' s ex i st there 
.~~ <''v IP. 

which probe.b1v CA.n be developed int o an inpo ~r." er surr 1y , if it . \.~ 

shoul '~ be rermired, and ~.t nn el evntions from which it woul rl flow by 

1' r-'1v i ty to the storar:e tenks. In ndriition .. the mine itself 'i s making 

day 

I , 

~ snm.ll '1un.ntity of 'Ilrater-- nbout fjve f!aIlons pe r minute--from B. fault \l 

neAr the entrn.nce of the 1m in workine: edit et the five thousand foot 

el evntion. 

Mill Qnd Min~ Equipment 

The new millingplA.nt havinr: n rated capacity of treatinr; one hundred 

a.nd fifty tons of or o in t'lITenty fOlll hours is modern Hnd up - to - date in 
, 

evory res ·"' ect nnd all rna · J.. -f,.v and equipment is in excellent condition. 
'k. "r/~ 
'(:s "",' -., 

With the exception of the 7> .~~~rrllinr. the flotntion conc cntrfJ.t e s, 
'J? /..'J"ltJ,·, 

WTI.ich did not rive sn.tisfe.cti~·· ,~~:1~i5b-~ ly no other improvemr nt in the 
(",')/'- 14 

~lill, . .. ;r!;.?·, ' .• ~:,:. 
immo -i iate future will be found nc c' ci':~_ ·\rttv.·~ I ·> 

~.f· t"01 0 .... ) 1/ p,-,J 

A complete descript ion n rrl ma.p f 1i)X s ' ~'e-:h ,,,of the mill eouipment 
")~ ... ", /(-, ".f.;," 

" , 'J,(' ,. ...I :/. ~ I,~~. • 
n.nd IM.chinery is contn.lne d In your fIlf ' S en JO~l)~r~~~ re, It would be 

lC<: -1 C'l~<"\)Ct. 
F)un erfluouF) to repent the deseri ption in this re~'e f"t:Y. I~~, 

TV·~. '/1 \-(:r
IS '-1 , v 

Th e mine iF) wall provided with nIl necessa.ry equI~fuent, mA.chinery 

prd t oo ls for th~ :rm.gnitude of past oper'ations but with any marked in-

ere n se in productiort a.ddi t:i.onHl comp ress or capacl ty will htl ve to be 

- 5-
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obtl\ined. The Inr,ersol-Hnnd compressor which is now insta.lled is givinC 

240 ' cubic feet of n. ir and the We stern Entcrpri se Engine Company is r; 'v-

ing nppr ox im"t ( l~r 250-275 cubic feet. ~actice has been to use this 
~ 

high pressure n ir e stopes and drift faces 

driven fans 

r e sult. 

with ~11 the necessary 

mininp: op e rf:\.t ion; the pO'.lre r e.nd 

compr pssor 8i ze fmc cCluinment, the blacksmith house hn s 

nIl of the necess,",rv rre. chiner~r Ano e quipmr-nt; these top-ether 

yrith assa:, sh an , bOArdin~ hour::e, bunk: hous f~ s nrrl sup erintendent's dwelling 

leavcs little to be desired. Electric lir,ht nnd runninp: water is furnish-

ad tn nIl of the buildinrs ,,,h ich are of p:ooo substantial construction. 

Dcvelopme .. nt 

I hr-l.ve no reliable inforJWtion as to the exact time mining vrork 

'''n.S orir-:innll~r started upon the deposits but it was some time riurinr: the 

\I{orld WA.r period when ~~el vm rk was first be run probably at the 

. 1t '"1-1» . 
Level No. 1 at an elevat · " Il - 11 5,527 feet nbove sea.level, and nea.r the 

0", "tiC '~1 
,.. . i) t),h. 

sununit of th e mount~lin, ,.rh ri3 (~~l,;j¢:. ein outcrops prominently. At this 
~',..., 1/.\.... /)/'" 

' . • .... 01r1 "'-'('it( ,:, 1100 . _ 
nlnce the veln Wf). s SpIlt 8ro. tH ::-' • . c:t;I.~,~.:1lyere clrlven n r o.rly parallel. A 

-1" 10.- O,¢' 
rl ri ft of 372 ' feet lonr: VIm s run to th~~ " 5-rr~1i~~Qn the easterly split of 

- /.1... , .. ' ~ ... •. 
~ 7<~' "0 (,,) 

t he vein whnre the are hrd an nvernre wi[~ . 01;"'¥~Aven inches. The 
°c .;,~ ;:/0 '-<Uli 

first 150 feet from the portal V'H1S stoped to li ' 1,§" t."P' '6,e ' and it is 
"I v)j ILoOf I..';S 

oS ·1(. .... .1-
evitient thR.t the are B.t the fA.ce was found too low e:raue to be profi t-

nble. An A.dit tunnel 1:'}n 'S a.lso run bn the westerly split of the vein 

for R distance of 70 feet tut no oommercial ore WHS found. This split 

f';octiotl of. thp. vein outcrops 10 feet from the me.in body and joins it at 

?SO feet from the portal. 
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At elevn.tion 5,418 feet a.bove s e a l evel the Level No. ~ Cross 

Tunnel ~ ' "rs rlr :hTp.n t1tJ fo e t to 'wmre i1- cut th e ve in nnrl from which 

roint 1:1 rlrift northerly w['.s rlrivcn '1 43 feet. The cross cut tunnel 
, 

vrn..s con-tinue n r nt, ire l e nGth of the cross 'be ing 

217 whl.1.t 

is cf.1l1c n the "Copper n.ban-

d one r1 • Upon the mn.in ore WTl. S f ounn fo r the first 

40 fe e t but from here l e ve l snd 

No. 1 hns been stored; beyond B.nd 

sen~rn tc into scver~l, and the face 

the nanp:erous is c1:'.ved 

in several plf.1ces f).nd the fact thnt timbc rinr; prevents a ny a ttempt 

"t s:'lsternJltic sa.rnpling no nccurn:te statement can be TllB.de of the width 

of ·the ore previous mined in th is stope but from whAt 'can be seen 

it is evident thnt the ore vrirlth was not to exceed 15 inches. 

At elevation 5307 Cross Cut lunnel l~vel No. ~ wa s run 452 feet; 

a.t t!25 feet from the rortnl 1f cut t he vein R.nd drifts both north And 
C~"? . 

southvvo re f.1 dvr.ncccl A. totnl d istanc e of 74~ fo~r ~-~6 feet northerly 
{:". 0\)~~ 

"nd 177 feet s0uthr.rly ). Bc p:inninr 0t t~~1(. ~)~~he northerl~r dr i ft 
. ~~ '\~ ')~\'V . . . 

r::trortf:: from the cross-cut tunnel Rl .<\B~I\Qs . ore above th1S l Evel 
,,~ ,<.J" \) 

<~"l. .:.. i .~.c~ 
hp'Ve been stored for f1 distr.nc~<i\,,8,t\\a'!7(~lf'eet on th e l evel to the No. 2 

Q ?-=\~~, ~~ 0"< 
l evel ~bove . From this n 3*~~~~ : nuine to\\rn.:rds the north the bn c k s 

O~@ ~ 
hf.1ve been stored for ~~JOll~ . orlal r1 is tance of 180 feet to within 8. 

,\y..~ '.f.b '\~ . 
fevr feet of the No ~ 1 . el; the bl uck of are remainingstand ing in 

this $tope hr-s f".n A.ve-rnre d e pth of 25 feet 8.rd an averare thickness 

of 14 inch , s l"rhich vmuld amount to nb oltt 600 tons. · 

A t wo', C0mpf1.rtm(;nt winze YTas sunk from this l evel, n.t n. point 55 

feet south:; tl:r from thp. cotm''' ction of the cros s cut tUhnel with the 

ve in, -tn el'-v!'Jti.on 5,200 feet A.boVG R C A.. l Elvel. 

i 
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ThA northernmo~t 7,40 fr;c -G of lhiR drift h As no sh oninr; of 

~ " irlths 0n r1 v'"'11l8~ t o th e south ff1c e . 

At e1 r v'1tion 

r,r oun r1 for 1,554 

(My Sf1mple No. 1 

th r: fir~t ore shoot of this 

1 ;-.( 1 feet "[he r"e vnlu e s 

No. 3 l evel 9.bove and val ue shave 

00 feet qbove No. 5 Level Sil that 

c () nt in tl e to}, r, \m mu s t ne c e s ~ nr i 1 V 

l rvel floor. 

.Lc ve 1 No. !?., the 

throu~h bnrre n 

ore be(1'rn t o nppc nr. 

1,120 fe et fr om tho po rtal 

nnd continued for 

appenr in the 

the shoo,t may 

brnenth this 

The ma:i.n clri-rt of this fj -th l e vel eXten ~ls from the r ortfll 

2 ,IGe) to the fr' C'''; ho':r8ver, lS feet 8(1 \1 L 11 (' f th e face n new c'ourse, 

N710L11' E., cross cut '~ms dr iven 2!5 f ee t " hf' re it encount8rc',, 1 n 

C~~ · pprnllel vpin '"_~1 ich Y."ls fir~t disc clIT"rpcl ~' -l--; eros ~ .. ..e -tt. to uprni se 
cO ~(\.~ 

ore shoot No. 16. Beeinninr: nt th e no int vm(¢ 'C "t- '~ cross Gut, 15 
~ ' \>.-" / ~~ • 

.... Q ..... t ~l r (1"'\ 

fee 't south of the face, cut the PfJl'nlleL~:te ' ''''+~~rift was drive n 
«~".~p 0° 

north, but, becn_ u ~ e it vras found imn~JS~b~_(C~ 0 hold opeh this 
<~':::.,- - \. \ .<.) 

..J,v' -_J' .(' t'-~ 
drift on f\,ccount of h 8n.vy p:round :\~r:\·g, .'.~o lple tely filled s o th8.t no 

- <~ \ ... -:.:~. \ ,'( :> ,~J 
~V...'-\~· T~' · examinf'1.tion of it or fu r stop.o .%t1~~,).~ It could be Inf),de and no s tnte -

~ .... ~~" r~'" o . ~Y' ~. \'J 
m(~ nt CA,n hAre be rnde r q.fl: ~ .tIl1~Uth e l e nr:th of the drift, vridth and im-Y'" ~ ;:s ... r..; 

~-'~ <.~ ,\", 

portRnce of the; ve in;' ~fk~ '"' ompany t s nnp s sh ow th is drift to h 8V'e 

been 174 feet lonE; nnrl t.h~ ,t t h e g:rounrl above hf'l c1 beeh stored 90' 

$.lbo\re its l "'vel floor for ~OO feet in length. It is refrctted thAt 

this '1rift vmr- filled becfluse due t o its plJrti.cul,.-,r positidn it YlO uld 

h" v;' hrl,d r;reB,t imnorttlnca in ~scri b:in~ defini to vRlue fJnd tonnA.f,e to 
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this imnortn.n1~ Rnctirm of the minf! if th E' v.rirlths r-Ind vn.lu ' s of the 

ore .iustif' .· e rt l ·t. 

it h'-'8 ~ distinct bcnri.nr. upon the posi t~ ivQ tonnnp:e "..~lich cnn be 

nttri bll-ced to til is or e shoot n bove t h if: ] f've 1. to the No. 3 love 1. 

pml n.lr,o to the are belo ;y the No. f) l evel. A fnu1t dippinr; :~Oo to 

the ",rest rrn ~ 'l r:trikinr: n or th 3Go-45' ]I:nst (vein strike N. 300 -45' E) 

·i. s rirst noticed on this l e ve l irt thf' v·Je st cross-cut 1,1'70 feet 

from the portal, vum re the, v e in is t hr oV'm G feet to the we st. The 

r,round nl onr thp strik.-e of fnultinr has bE)en fractured and 1\'C!1.1(ened 

mnkinG it heavy A1l'"1 (~iff'i.cult to hold in driftine; and st()pin~. 

This nccounts for the fillinf in the northf! rnmost drift. 

At elevation 5,200 feet above s e n l e vel from the bottom of the 

winze sunk from No. 3 leve l, the Numl'8 r 4 leve 1 was driven both north-

erly nnr1 ~o11tlir- rly from the 'w'inze short distances. The drift to the 

north ·,'here it is not completely sealed by the timbering is bDdly 

cR.ved n nd it wn s impos s ib 10 t f) examino or sample th e ve in; the length 

of this drift is not knm".rn ht tis s ai d to be some 90 feet. The drift 

southc'rly from the bO 'btotn of ttl) winze connectinG with three cornpart-

ment upraise from No. 5 level "'m.s run in fl. faulted section of the 

vein r.nd no are in pl~.ce vms f01.1110. The distance from the 'r1. 7.e to the 

uprni~e it:; 45 feet rmd it will be necessnry , thorefo r e, to rehA.ndle 

an:'T such oro . thf"1t rn~y be n oved from above this level to th0. m~ in h~.ul~. r:e level 

below. It is difficult to unrlerstD.ncl why tlJe uprnise from No.5, level 

-9-
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o 1·VP B not di rectly connectc 'l '.' i th the winze. There is t\ frJ.ul t shovdng 

"t the top of the uprn.i~e dippinc; 35 0 to the ehst which has brokert 

,.,n:1 vre~Jrened the fonm tion of this elevntion and undoubtedly it will 

h~ve n.n economic infl~et~ e -when this ground is opened up, but at 

present littlr. cnn. be ~ ~~. ~of it. 
o IJ "'0 ;. .... 1-:.0 ;( 

/:. r' 

~, f.~-y~", 
"0 1:~r~~1 p I inc; 
~ .. (" t/\ 
~..>: ,f/ 4 6 t/, -";7 

;'//. .. <7. ?-;1 
B(;cnu se of uncertllintv t.;3 '.' ' t-;the co rrectness of tho underground 

. O ·f C-~ 
~ "'1/ .. ~\ 

rnflps fin independent Stl rvey wns m d~I',ct.r~. all of the openinrs, nn(J the 
. ;,.";. , .l' ""1,\ 

new rl~.ns, lonr:i tudin"l and verticV~ O:;>.;t.t, ions are used in completinp: . -) 0 "'y t~~ .. • 

l~ \~" . "'P ..... 
this report. (/; -y '-n ~r", 0(~,'j("t 

~;,-, '/ &"'" 
,,~ . .. / rt' 

Tl", ore occurrinr; in " m. rrm-, ve i ,(.'O;; ~2 . lle 1 seruns or vein~ 
lets ",ithin the m~.1e is lnrrel:,' rn,.,rle up of silica, a.lmnina, iron 

r:vr:i.te~, r-l.rsenical purites, iron ox ides, mnnr:anese oxides, chalcopyrite, 

bnrnite ,:,rrJ intruded shAle. 

The veinsexnose rl in the underljroun(l l.IJorkinrs wure sampled 

systematically at rer:ul~J ~te rvals of five or ten feet depcndine; 
~.f; "1.t:;,:> 

upon th!' co~di.tions gove rn tJ;.5~lti · ':1work• All necessary precautions 

l; &-1>" ()!' to n sstu' e A.ccur~cy nnd cortRl ,:t IY~: ~pedom from outsid.e interference 
. 0 ",-'(, Ilj1 

, ~ 0,,'";- • 
in the smnpline: I'-'Ind in th e <7l .6f .. sVif,lve me perfect co nfidence vl'.... ,~" (') 

J .. "';' ... ) .1:> --""," 

in the trur;tworthiness of this vrork. O;(~;~",~~ I;':~."'/ ... 
/..t, .' , .... 
;<~¢ , 0 '~" ;'l., 

'0.. "/Ye .·( l(." 
Because of th a mrmncr of th core deposI ·)pn.,., l:i] \lallv in nBrrow (/ "(' '_/6: .. 

IJ,.~~'" L~ r?_" 
pHrallel seams sepr-trnted by b~nds of shrue fl.nd. th~ e ~p~ "' . va method 

• ....f-
of ore sortinr, undetr:round which 'wi 11 hn va to be used, channe I fJa.mp-

le~ n.crO$S thA vridth of the nrift or storrs solely included the ore . 

~enms nnd the simla band.s were omitted. The metA.llic vB.lues a.re 

corrf:;nined within the f1tU1.rtz R.t1d not 'w ithin the shale. It must ' 
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distinctly be kept in mind thf:lt the ore wirlths 8nd values attributed 

tn e~ch individual sn.mnlc 8re the t o b .... ls of the ~eve rA.l seOJns of ore 
>:. 

,:'rhich foIl " .. rithin ·the sco~~1~ the snmrlc s ns cut nncl thnt in mr.kinr: 
"11; '"1~ 

cn lculrttiorts of the' tonn" r ('o~r;z( ernble from tho ore reservo s due 
:;('O~ 

r-']1(w'nn~0 wi.l1 ht; mr>rlc f0r m~ ',. ,.; thr, nG~GRS8rV wirlths to recover 
. . . . ~ r"\ ~-') ~).~ . • 

- \,.; f<:=,,, ~"1. 
the ore credi ted to the scope 0 . "C~~. JTIple nne1 also for the inevi-

~~~, .~': ... 
. Y. -;"11. ';..-1 

·tnble lo~;, of me tr1llic con ci nt::> th ~r6 i1~ of shootinr:, brq -d.' lnp; flnd 
O;(\ ,.~ ,,-:;' . 

h d 1 . .J.. } t t h 1.J.. ( ' lJt1 ~ , t . t t) , 1 1 nn _ 'lnr: v 1e are 0 ' e ore 8 .100v . rn '~)'r' -'17 .. 1 , ('" o r s :{' J' le ]n -j , • 
''''' }. ."~ <~ ..... 0 i:.<' 

~<>. /,'''er 
The Hccurnte chemim, l dotormin f1 tion . "'~tife)~ ..... tunr.st e n V f1111 f' S within 

~''10 ~~O 
the ore ir, (lifficul t ~nd only well exp (' rienc - ~,.}"')· d(.:f'~8.pnble ch 'mists C9.n 

.. '~ ~(~ 
be 1' (,1 led upon to do the vrork. Forbu1J1 telv a call :;":8 grndun:t A chemist 

wh o h,.., rl hf3 d extens i \Te experience in tunrsten detorminntions WA f, avn.il- •• 
r'-Ible tr) no the A.sr;ayine:: in connection with this wot'k and his work in 

tu rn ,,'m S frcnuent ly checked by Smith Erne ry Chemical Co., (tnd was f ound 
.. -----~ - - --- ------- .. ~ ..... -.. -._-------_ .. -.......- .. _ ... _-... 

!1ccurn.'te find sntisfactory. All sampl " s we re Rlso run for coppe r, ~nd 

enoup:h vrere run to determine f\olcl 81ld si 1 v c r content. 

Pr esented he rewi thas "Exhibit 1" is n general Plan and Profile, 

shoYd.J1 f, all 'Norkir1f,S except the first seven hundred and thirty five 
(~ 

feet of the main lrn~mr tunnel (No.5). This' S:t scnle of 40 fe e t 
. (.0 s.~ 

• <,:> -~ 
tn the inch, ,aID on th 1S rrnp ~. re shovm all ~ , . of the underground 

. " 'V' 'i' ~ 

vrorkinr:s 'with the location and widthof ..:ii~i*/~ ~rle and the pc rccnt8.ge 
~.~' 0 00 " ~ ',. -\ . 

of W03 and copper. "Exhibit No. 2 NOn.\v:r~ ctlon of the above map to 
'~" ' ;'" { ';' ;I'~'J 

~<,';- C'" ,~~, .... 
a scale of 80 feet to the inch ~\f..:~~~' purnose of bind int'!:o in this report. - • f' f-: 

~Q'r: ... :;:' (~ 
"Exhibit No. :)" 8. r;ene1'nl pI ",<$' K 1 unrlergrounrl workinr:s which also 

~~~'- ~~ 
~hnws locBtion nf mill "C9tJl buildinrs; this map i f, on a scale of 

b.: ~ >:.."''>-...-:'' IS',' 
aws r;eolog,y. "Exhibit No.4" a longitudinal 100 f e et to the inc 

~ 
section sh ovrj.ng A.ll mine workinrs accessible on a scale of 100 feet to 

the inch. "Exhibit No.5" a cross section at "A--A" on a sca.le of 100 

fee t to t he i nch taken at rir;ht angles to tho veins and across the main 

vrorkinr: flnrl projocted across the shale belt to the gneiss on either side. 
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Ore Hesorves ------_. 
Upon "Exhibi t No. l" nre set fo rth the blocks of ore in co lars; 

red col nred blocks repre~entinr- -t:ho ro~itive ore ani the p:reen the 

pr obnble ore. Be~~; of the hc ~nry Rr ccific Gravity of the tunr.sten 

bpnring !luf3rtz elev' bic foot wpr e (~ n l cnlnted to the ton of are in 
~ ~O 

plnce. o "k "k J('.n 0 '1 
:/y" 1>& ~,~ 

,~ " " 
00 r~ ' ~ve Ore 

W03 Vn J.ue ~l-/·; >v}.. ~7"'<" -rc;-tn 1. W03 ' 
Bl ock Tons Vl03~ Oro Wi ~ ." J! <I'~ Lbs r 81" ton $10 pe r unit. 

-- j i /:-... 0-- ' 

11 
Vo '-!-v ,,~ 

$ A 570 2.53 inches ~J: ~J' ~50.6 25.30 per ton 
B 265 2.53 11 " ~'t.. /:, ~ 6 25.30 " " " ' f' 0 • C 200 V(:a ~"'1( 
D '1:00 2.44 17 " {l~ ~<t1 ~ 24.40 II " 
E 170 4.58 8 " 0 45.80 " " 
F 5,500 1.56 16 " " 0;., 15.60 " " o /~r~ '(",,, 
G 430 3.32 15 " 6 6.~ 1-1, • "S' 33.20 " " 
H 900 2.52 20 " 50.4 C'r 25 .20 " " 
I 410 3.00 17 " 60. 30.00 " " 
J 600 4.20 10 " 84. 42.00 " " 
K 800 2.04 17 " 56 .80 28 . 40 " .. 
R 500 2.22 15 " 44 .4 22.20 " " 

10';"745 

Bstim.-·tinff, A. los s of 20% in tho ore in mininr-: and n mi.ll recover~r of 

80j~ of t he Wo3 valu ('s contf:lin~d :l.n thnt or e. 

20% . 2010 
Gros~ Net Gross Va1.Gross Val. Mining ., Milling; Net Va l 

Block Tons Tons per ton. ore in r: 1r:tce Lo~ Loss per ton 

A 570 456 $25.30 $ 14,421~ ,\:* .; ?: ~84, .20 $ 2,307.36 $20.24 $ 
B 265 212 25.30 6,704.50 \:.{ ~"./ 1,340.90 1,072. 72 ~0.24 
D 400 320 24.40 9 , 7 GQ ( .~ ;" \' r ;952 • 00 1,561.60 19.52 
E 170 136 45.80 7,786 1,557.20 1,245.76 30.64 
F 5,500 4,400 15.60 8$" 'SOO 17,160.00 13,728.00 12.48 ,. , 7 
G 430 344 33. 20 ; \~~ t4 ,' 2 6 2,855.20 2,284.16 26.56 
H 900 720 25. 20

j 
".' .' ., 2.2i68O 4,536.00 3,628.80 20.27 

I 410 328 39 ~~OO ," ' 12, 300 2,460.00 1,968.00 24.00' 
J GOO 480 /42" 80 > • 25 680 5,136.00 4,108.80 34.24 '\.\ ~ ~ , 
R 500 400 17.76 

Net Val. 
Ore. 

9,229.44 
4,2 90.88 
6, 246.40 
4,983.04 

54,912.00 
9,136.64 

14,515.20 
7,872.00 

16,435.20 
• ~ £)~'aQ . .:11., 100 $ ... ~.,.?20!_Q.Q 1.776.00 7 .. 104.00 

10,'5'45" 8.436 ~2.17 $233,227. 50 " 4 ;645.60 $37,316.40 17.69 $149,265.60 

Omittsd 
K 800 640 28.40 22,720 ' 4,54.4.00 3,635.20 22.73 14 ,540.8C 
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o 

. , 0'· 

I 

Bl ock 

L 
M 
N 
o 
p 
Q 

966 
1,000 
2,1?4 
1,7'72 
1,500 

750 
8,01~ 

( 

Probab1 e Ore 

vr03//. Oro W' clth -- ---
2.50% 1.75 f t. 
2.50 1.25" 
1.56 1.5" 
2 J..j/, 1.25 tI 

~ (: ::4~/> 1] • 50 :: i. . S ~ .. ("'I\ - . 
~ J/~t!1 

.0,.... 0 J) . 1 (')~/' 

Total Lbs W03 
J..?!. t on __ 

50 
50 
31.20 
40. 
40 
50 

1bs. 
" 
" 
" 
" 
" 

" l'~~ IIf'p", "r:~1!J 
'7:c''' JtAi?z ' ,., -""t;.,·- #----
~ C,.,,\ " U ~,~o , It1/~, 

W03 va1uo @ 
~~ lO pl;,r~ 

$25.00 
25.00 
15.60 
20.00 
~a . OO 
25.00 

,.. "-',4/ . .... V;\j'.y~ / .. (.\~£..., •• • o · 

E~tl1rrtlnp: n l() S S ~1 ,~ ~,PI.<ln l .. (~\e ore 1 11 mInIng B.nd a mJ lJ <s ..... ... ·J;V .' ft..1."~ 
r er, mTe ry 

Or: .. :; .... 1/·""tI 
of 80~{ of the \'.r03 valu e s cont. p, "ri~A:~~i," ~¥tia1! o re . 

~~ r. 1/ '" /'lp.. 
1.;' /)0 It 1 ~~jSOf 

C! I f!(Q'y/,'t , '~~C ' 
Gross Ne t Gross Val. Gross Va l. v/j../~ · ·· ... i·v":~ ~.'/JS Milling; 

Block Tons Tons p_~r ton Oro in place LO-:l '..Y Loss 
.. L ' q6G - 773 "'""125.00 $2<1:,150. 00 $4,8 30.00 $ ~~,86<1:.00 

M 1~600 800 25.00 25,000.00 5,000.00 4,000.00 
N '2,124 1699 15.60 33,134.40 6,626.88 · 5,301.50 
o 1,772 1418 20.00 35,440.00 7,088.00 5,670.40 
P 1,500 1200 20.00 30,000.00 6,000.00 4,800.00 
Q 750 GOO 25.00 18,750.00 3,750.00 3,000.00 
--~, \ 

~ 

Ne t Vf'l l. Net Vnl. 
~er ton 
:20. 00 
20.00 
12.48 
16.00 
16.00 
20.00 

Ore. 
t, J s ~ 456.00 

16,'000.00 
: 21,206.01 

I, 22,681.60 
19,200.00 
12.1 000. O(~ 

8,112 6490 $20.52 $166,474.40 33,294.88 26,635.90 16.42 $106,543.61 

Poss ible Ore -------
,.<:.r:, 

.... f...;"·· I 

~,y:~ ,,,,' '\ 
<r-,)O '\\' \, ..... 1 

~ ... v m/~\...J .. 

t~,. (v /. 
The vein sy s tem north of the existi nr;.~ru; >h{3;, bR~tJ\Php-: is tracea.b1e upon 

~\\'.\~ .~,\", \~! , ,,, -
<.. ," "/) C..J 

the s urface outcrops for t vro thousnnd \~~ 't~~)o~r. - '!fe and in ple.cGs tunr,sten is 
"tr~~c}\' .~:~);;,;;. 

visab1e in nnrrow s cams of qUf1.r~ ,~.,; '~f\.e;~ nb work, provine; the dimensions of 
<""-,, _': .. <~, .1,. 

\. V ._,' " • . " \\,J 

one shoot or shoots, hns b~rird41fe ,);:lt is impossible to attribute any defin ... 
. . tS~~~'iJ ~~ dj 

\ 
ite possibilities el~~ \.~,' ... ~\ onna g:e or value s which may exist in this 

~~" 0'( 
section, a,lthour;h there is a g:ood probnbility that one or more ore shoots 

will be encC'ttnte:reci by future development. 

There is a rensonable possibility tha t ore will continue beneath the 

ore shoots ItO", "p" n.nd "Q" to c ons id e r able depths and therefore credit can 

be ~llOive d to the dOwnWA,rd extensions of the ore shoots as ·'possible Ore" 

fo r ~ depth of th:ree hUnoreci feet or more and the cB.lcu1~t ions would be: 
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Block "Q" nnd "P" 240 ft lbn~ x 300 ft deep :x 1.5 rt wide • 11 .10,000 tons 

Block "Q" nnd 175 r .t lon~ :x 300 ft deep :x 1.0 ft wide ... 11 = b,OOO tons 

Assum' nr, 

this vA.lued Rt 

Posit iva ore, 
Probable ore, 
Possible ore, 

$233,227.50 
166,474.40 
225,000.00 

$624,701.90 

The "Cut and Fill" method of minLn~~ hRS been employed in all of the 

stoping or ore from the mine althour;h in th C" stapes above thc Nos. 1 and 2 

levels the "shrinkaf,e method" wouJr1 hnv€l been rrA.ctica.b1e a.nd more econom-

icnl rlS thr rock on eithe r si.ne of t l10 vein stA.nels solidly nnd ,,"pll. The 

I'" 

cnt rlnd fil1method nccessitn.tes the cribbinr-; of the .~ore' passares or shoots 

B.t frOCluent int ' rvp.ls throu,.,: the fi 11 inrf: or waste 'as ·the stope i. s ca.rried 
" ' 

.• ' t 

urnr.rrtrd. These cribbinrs nre usuall:T spnc e d,·2.0 to " 25 feet nr r-1rt to lJE'rmit 
'. ; . 

the 8hovelling of the ore as it is mine r1 5npc{' f;~lls upo i"l th(~' waste (or f'i1-
~'\.4' " 

' linr: floor) into the shoots; the vr':'. ~1t·~ 6.6ts tovrards holdine: th e vein walls 

in p1nce nnri to p r event caving. Th is ' lll ethor1 is avoided when possible be-
... "} ~' to t· ,{ " ~ 

CAnse of thE' co <"' t of th e ti.mbE( r construction of the shoots and loss of ore 

,,,,. ... \ .. 

bllt in th8 h f' avy, slipp~ rY':' f'.nd · difficult conditions existinp: in the shale 

'NB.l1s of -thi s vein, whe re it is in close proximity to faults, it probably 

i ~ th , bost method thnt can bi:J co.rl'J. o d out. 

This In.ethod of mininr, vall hn.ve to, therefore, be c ontinuerl in all of 

th e 10'1f.rer existinr: i'mrkinr.:s nt least until finncr Al1d !nore solid 'l!lfill forma-

tiort is encountered flS the fD.u1 t rrD.cturf '~ s zone s [l.re de Dar-t:~ cd from. All of 

the ore yet to be Go,ined from s topes on No. 5 lovel as well ~. S t he are 

... 14-

~ -.............
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between thnt l('ve 1 nnd No. ;) is effected by the tvm fp..ul t s before ment ioned. 

In order to rnin the orc with t he minimum mininr: ·cost especial care 

must be tfl .l:e n · i n kew~r the vridth s nf the stope s f.1t 0 S ncar the nctual 

wlrlth or the nlJ~rtz . V. s r'os::;ible and with as little mixtt!re of wall 
~ <:'0 

roel{- !If; f'os~dble; the . ~ )'t~. 0 1.1]rl rnxc l :v 8xceed tllrcp. and A. hAlf feet 
JY~ <~'1~ ,,<I!,. , 

n.nrl llsuA.llv cnn l)e kept \VC ~\{ '- l~:m < thrt width. In many places within the 
, * v~ >It>' , (,"1 • 

(.; • ',"1 '. 'f';,> . 

s tOPf' S the vridths hn'\re exceedec ' O·1· 0fo~'b .which WD. S unncecsR[lr;'l A.nd expensive. 
';<:' : V.,4/,.. I.,.~ " . 

As the rmnrtz ore scams holo fjuite (I. -In}>'\ t'~'r:ether, the for eman Cnn insist v(-.... . +'-J/" 

.. b. . I I ,1.t. ... "1 . .. ~ .<~ ~ 

upon miners fir st shootinr the 8h[ll e bane C f H-e:< ',side of the Quartz and then -' ~~ c.t'~~ ;;);" , 
bn.r do'rm the lntter, rnther than t n shoot do'/ ' ' n~C'~;~ l e f,)RSR ~nd increase . ;.. 
the mixture of the ore with the wfl. ~te . It is only by usinr: core in doinr; 

this thnt the los s of o't-e can be kep·t dovrn to twenty per cent in t:tccordance 

with my estimnt f: s B,nd this result will depend groA.tly upon the foreman t s 

A.bility anet vro.tchfulness. Under an:,r circumstances loss of ore underground 

cannot be t:lvoided because n certn:in percentare of the shattered small qUfl.rtz 

falls nnrl becom( s mixed with the waste in s1..wh 0. mann~ r as to be impossible 

of recovery. 
~ "r·~. '" ( ~ 

In its present ste,te of development, the . m~ne is incapable of producing 

much m01 'e thp-.n thirty or thirty fiveto'ns of ore a da.y as the output is linli

ted to the number of men that can work in the stope faces per day. In arriv ... 
, . ) 

inp: flt this conclus ion I ha v~ .. fi'r.:;u:red two miners working 'in the faces of "L" 
.' ,' ,j ".-, 'c" 

stope flnd two shifts~. 6r ':r'ou.r ~trren, three faces in tiM" stope with six men on 
~ . • ... f '.~" .; 

'~,l''' -
the two shifts and tw lniners in the drift face, or 14 miners total. By 

drillin~ four feet holes and actually getting three feet advance in the 

faces, forty tvm fee~ per day will be broken and the table set forth should 

show the results: 

Ore width 
1.5 ft. 
0.5 ft. 
-S:--"cffTft 

Heig,ht 
x 7 ft. 
X '7 ft. 

1 ft. 

= : 

So. ft. Length 
l.Cf.57t :x 42 = 

24 .• 5 ft x 42 :: 
35. ft 42 

-15-

Cu.~. 
Cu. Ft . 
per ton 

44 • 12 - 36.75 tons per dey -1029. 12 = 85.75 tons per day 
14'70 12 = 122.5 t ons per day 

Ore 
V'raste 
TOTAL 
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An:l or-e above 36.75 tons por dn.y of the a.bove value goinf, to the mill 

will be hecnuse either more or less waste is included or n grenter width of 

ore .founrl. In the for~~~ ca.s e , o f C () U ~(-l , th vnlu( s per ton redu()e. Prob

tlbly durinr the prrst op~ .;:s1~ . . the mill tr eated more than 36 tons a do.y R.·t 
q~. /'VO ~ 

times but froPl. such recorcf. . 11b-;.. J re available I believe that thp. va.lues of 
"(C' '" , ' 0 ~a ~~.''1A~ 

the hen.rl s 'were be low seven te - ~ ~11I~ne per cent of WO~ por 1.~on. 
~" ~1 ~:. <A Ll 

I d t o th ' '" '/ ' ~, t'" °b o lOt ° f th ° dd ° nor er a Increase - e 1~ " ' V POSS11.1.1eS 0 . e mIne, a I-
e ~v It:-1 

t:iona.l storin,,: ~round }llUst bo devel:~~ ~'.;;'~ Tiftinf! into suoh arens of the 
t, t , p t:. ~. ,. 0 :'~~1../ l-.' 

mine where ore shoots eTC knorm to 8xista ~ >,:<a\lt~" continuinr: the No. 5 level 
~. "11""\''';,-:) 
Vii \".; '~'I.. .. 

north v+wre the nossibility of finrlinr; a new~ .~ seems fBvorable. 
~ I~ <tr 

Drifts northvTA.rds from the mnin uprni88 from No: 5 0hvel canbe quickly flnd 

chea.ply run n.t elovp.tions of one nnd t-wo hundred feet o.bove it which should 

be nror1uctive oft flddltional ore tonmf,e. 

DUA to thp reno ro.l nn rrovr widths of the ore, the tonn" fe of ore per foot 

of rlriftinr, 8nn rn.isi~ (d evelopment ) is small and this is, of course, re ... 

flect~d in CORt of minin~. These co~ts are also affected by the avera~e 

rl~_ ily ore tonnR-fe production of which the mine is cnpo.ble, as many of the 

f""ctors enterinr; the cost are no gn",ter for ~'<' ,~uction of 50 tons B. day 

/ ~rP ~<),,-~ thnh thoRe of 36 tons daily. ~ () 
"'- r ~S. 

"t't-'. v.~/ A~ 
With the mine prepared for stopi~ · Q~f.l.ii.:' ° ~is at present I have figured 

o ~ ., \) 

o ° ~~f:. .. O 00 . . 
mininr ~nri tremming costs, J_ ncludl~O \'9\5vtWin, engJ.neer, blRcksmlth, timber 

~}:;. ~~ -ftl 
framer, fourteen miners, mucker ~t~ ffN ers Hnd .jig~er, together with their 

;.- ,\~~ 0 
insure.nce, and A.lso stel3l, ~b.( 'S..~. ~plosi ves, and timbers, but not inclUding 

b.. 6 V ~ 
~t · ~,- ~' 

city office overhead ex v 'G ~ four dollars and fifty five ($4.55 ) dollB.I"S 
~- ~ -:<~ 

p r.'r ton of are uponA\ ~ ~ prodtwt ion of fifty (50) tons of are per day; 

wares nt today's pre~'tlinp; scale. This co"t cannot be improved to any ef-

fective extent upon the mentioned daily tonno_r:e a.nd will .' be increased when 

ore is won from levels which itl the futur.e will be driven from winzes sunk 

below ·the m9_in ,"rorkinp: level No.5 flS this Ore will have to be hoisted by 

pO'WBr, and pumping of water may become 9.1so a. factor. 
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Be_sinr; the tonnrt(';e output on 35 tons a. day; the estimated output at 

the present ti.me, the mininp; costs would be $6.50 a. ton. All expenses ex-

cept explosives remain the srune whe ther 50 or 36 tons pe r day are produced 

"'-from the mine. ~ ~ 
"1~ "1: 
~~~ 

'g,~ ~oC3t, Millinf1' 
~ *1 _:.0. 

~1>~()~ a ;;'J",» 
The mill inr pll:1.nt upon v' ~ pert~r wn s constructod and equipment to 

~ /' . ~ 
trent 150 tons of ar e ner t vrent ' ~ ~A1 F1Y but durino: its opc n'1tion was not " O . L ' 

O~~ ,,~ 
ca.lled upon to trent one h a lf of t , t~ c1'l>'W-A (!e. It was plA..nneri for table 

~, ~ ~I' 
'~" , /0 '«~ 

concentrAtion find flotn.tion soparr-l t -in t 1t( c ompl etely And 1110rlernly efluip-
tl~ >«'- 1(-'(\ 

ped with tho exception of nn e ffici r-nt d. , ( ~~ the conc entrA.t f-' S. 
<~ ~ ~ 

The followinr, is the millf low sheet: ~At1t.'l)- ;j'reduction in 9. roll 

cruf)her, the ore is screened and ove rsize is returned to finishing: roll~l. 

The unriersi?e roes to two othr' r screens, from which the oversize is sent to 

the Oeister tAbles. Undersize, which is minus 40 mesh, from the last screen, 

rors throl1p-h a. series of All en conE' s. Underflow from the cont· s is put ove r 
I 

Deister-Overstrom diagonal d e cl~ l" sl1.1110 tabl ( s. Overflow from the cones goes 
,r., 

to R Groch copper-flotation machine. Th e '~'" . r ' m this machine goes 
(;:;." "oJ' 

<'J'V C'" 
't-" "'- oj -\C:>-

~ ~,*~r"~~ 
Th e table concentrp.te contains ab ~~ N"e~ ird chalcopyrite, one - third 

r~{ '. '\ 0"" 
~ \ .. .1 l:) _ ~ 

nyrite And the remainder t1Jn~sten n ·: . t.j'e-P.{la:~. \;. It is cil:ewatered in an Allen cone 
. I ' ~I." O. ' . ~r\(\'" 

~'\,. ,.\; \ 

A.nn rerround to n 200 mesh in ~ ~.$ ::t1j)" 1, operA.tine; in closed cir cuit with a. 
~ <S ~ ... 

Door classifier. Overflow 'lY1~ -.s clAssifier is conditioned with flocation 
,'j) O~: 0 

reB.rr,ents in B. Groch c~ . "~~ , b efore fl avrinr-; to the flotption mnchinc s. 

-<.: ""'~ 0'< 
Concentrr:1.tes ~. re filte ed in an American filter (I_nd then throurh A dryer to ., ' 
the finish ed material Bin. 

The minimum l"lbor for ope rA.tinp: thiR millp c: r shift limits the minimwll 

costs irrrs~ective of the tonn~rr vAri~ tions from the low to th e mRx imum 

- 17-
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cap~city of the mill And it will co~t little mote to treat 50 tons per 
, ,;.. 

shift (the rf':ted c(\rn, cit:v 4~~ h e mill) ·than any iowe:r quantity; the only 
:.r~ -v.~ 

difference would be th<lt 00 f~~ c onsumption and chemicals. , The cost 
.... '" 0 ~ 

of vm.ter pumping "nd d8liver~~~ x 'mine is, of course, almost entirely 
1""\ ' /.) .... ;,t> 
"'0 1<-\ "'1.. chn.rr;cable to millinp.: t:1ccount • . 1--1. ,,,{~, 'P>. 

r;~ .. 1/ ;,./ 

<Sz"t?; ~, 
The mill cn.nnot be ope rated , Al_?~'SfullY upon an e ie:ht hour bas is 

O )/} 0 
~\ "v /:. 

without a for'omn,n, tnble ope rator, fl .0> -r:vt'\ ~Jl mM, mechanic flnll one crusher 
"'., v .. ·""' .. 

n.nd ore sorter, 0. toto., I of five men. ~f~cl':~:' r cost top.:ethc r with power; 
<-! ... /. '(' -v., {:\ A 

supnlies, insurnnce, chomicR.ls, wate r cosfGA ~~~plies, repairs, l~borntory 
ij. l_) Q ... 
,;;. l " v 

exnenses A.nd n proper proration. of the surf(1. ~~ ~p fltion ex enses will 
• 17(\~~ 

amount to ~ ' 3 t 000 a month. r 

Upon p b(1.sis of trontirtc 50 tns of (1. one shift dn.y the milling costs 

will Amount to $:2.00 per ton rnd (1ny reduction in tonnf:l.re will, of course; 

incroe se th .. co r t Tv' r ton; trrnt inr. ;)5 tons p {~ r sh ift would increase the 

co~t to $2.85 p r r ton. 
<,c, 

We hBve, then from the preced ill£! , upon a 50 t ~ClR-:Jr day output from 
C boo; 

' l ~h_' ~'.J 
the mine to the mill, a. minin~ co ~t of ~(>4.55 a t~~C .c9J-illinr, cost of $2. 00 

. ~~-~~.~-~~' 
n, ton to which must be added .45 cents 8 . to~~tc\r'" nae-;ement B.nd office ex

<,'t.' ,:U r 
O~ " " . ('J',J 

.It h) ". 
~"' ~ I Jh'~ -~-.. o~ .<'v'':'" 

nense s, makinc R total of $7.00. 
~~ •• \~ # " 

~~~~.~,~O« 
Positive ore 8,436 t ~'s' /~¢ ,~~·,±9,265.60 

..,.::,.~ ... /-,~Y~ '5t..\.~ 
. J' ~'\." i"'" . 

Probable are 6,, ~~ , ·,oH's.:,V 106,543.60 

$149,265.60 

106,543.60 
~~ ~ ~S ,~ '\'~ 

Possible ore '\~'~~~ ~~~~. ~o~~~ _________________ ~~2~2~5LIO_O~0~.~0~O 

Total 

Mining & Mill cost @ 7.00 x 

14,926 tons = 

Profit 

~~255,809.20 

104,482.00 

~;151,327 .20 

Mine Deve l.2.Ement 

It hn. ~ been pointed out 9.bove the.t additional stopes mHst be 

pn:' pnr r'd 'in orner to increase ·the doily output which is now. limited to 

-18-
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.the two stores 'lbovo the No.5 level. There is an important tonn8p'e between 

tho No. 5 Hnd No. 3 leve Is b"IlCeth li B lock F" ann north of the three compert-

ment unr~. ise. Thn drif~ at elevation 5,200 rt. (leve 1 No.4 ) should be 
;!/. ~ . ' 

nriven northerly to th~ ~eme north limit of ore shoot below L3lock F Or 
. ~~ 

"bout 480 ft. from the ~o~ thc cx istinp~ rlrift on this lovel. This 
~..<. /.)" <1 
.~ t(X) <.~ 

drift will "\roh".bl ~r ente r - R1 ... l'd.t 11'.n ~bout 100 f eot. At the time this 
u J~'~ 
1,.-~ <"V 1-, 

drift is st~rted, urr~. ise No. > VJ~j~1 is now 60 feet flbove No.5 l e vel should 
~ ~b r 

be carried up to No. 4 elev~tion d~V~ .. O ift southerly ste.rted td JTleet the 
~~"' Ys- ."~1 .. 

'{" "'~ drift on ·this level from the Urrf.1i8c.~ 1, mplction of this No.4 drift 
bO ;.y¢ <' ~ 

will rive nlor "- exact inform'C'.tion rr ' r nrdi " ,. ~ imits of the ore-shoot which 

~C~ 
will h!\ve rm. importnnt o n"rinp- upon the dr. ' ~A'!J)~a:\Jl will ho.v0. to run mid ... 

}-
,,-ra.:! b f'tvreen No. 4 and No. 5 1 · vels. 

\'[ith the informr>tion obtnined rrom No. 4 drift, a drift should be run 

"t nn elev~.tion 100 feet b e low it n 'ld it probf'.bly will be found thnt this 

rlrift should be sta.rted from the No. 20 uprnis~_ and run b oth n orth and 
(~"'? 

south to the limits of the ore-shoot and th . ~·:\iY.t s upraise will become bhe 
('~O .~ 

/, •• ' _-'.J 
.mnin w()rk inl" raise and man-vmv for the or~:·.' ! . 're recovered from this ore-

. ,<Y ~ # 
/(:\- ok· shoot. The -rositions for the cribbe d .... ·~ft. tp>. sages cnn be determined as 

",\~'.O 0 
thr "l r i fts pro'!ress but should be $'f:.rtC¢ t twenty-five intervals and 

h "f<~Jr '\,. (H .. 
. ~ ... "~ ~'V 

sholllrl be constrllcten three fe ~~t~.~~' ~ olJtside measurements of 2" x 6 " 
<':".: .. :'\- 0 

lumber; this sized shoot is v >r.:: ~~~ r("'0. to IHllJdle all of the production 
<) ... .<.t.j ~~ 

f th t .... ~'r .. 9>~·O·~ 'rom e sones. 0'" ~y () 

<:/ 0 ~ 
The nbove develo .;?r 10uld JnAl~c avnilnble 12,000 tons of ore be-

~#lov. 
tween the No. 3 D.nd ~ ~5 l e -vels or enourh ore to supply the mill "ith 

50 tons a day for 240 days or 8 months. 

There ~re rromisinr surfnc e indic~tions thot one or more shoot s of 

ore will be , found bevond, n.nd to the north of D.ny of the existinG l ~: ve l 

f"'ces A.nd rlS the explorntion of thiR nrCn cnn be more economically flC-

comnlish e rl from the IfJnin "'o rkinc l evel (No. S), I a.dvise thnt tho J'lgin 

, 4(1-. ; q ,- ,. j ~ p. Ji!¥ gALt . e . ., .p .. > #, LA.z. v.e 7 , £ ¥LhiZ tl , i 41,4' 
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drift of this l evel be contim,tr'd rnd the value of this al'ca be prove d. 

J\t or n e nr the ttlCe of this lTl'lin dri f t the course of th e rorkinp: WA.S c}wnrc r'1 

f:lnd offset n.bout tvrenty f1 vo feet to tl18 Cftst to follow the ore discovered 

in or n 0. '1r the foot \'Im.ll; this offs e t drift is n(~(J .1 11cc1 cmnrlrtely but 

1m R, ,'opr" R'mtorl to ho ve conti. nucd IG!, foot i~'i3~«t~I; n ith no are in the 
<Q.~~'- ~O ~~" 

f'~co. I unr1er st f'nrl t}wt +~ lF' rrounrl nho~~··v.!~ ~ \) pe d to f!. h e ifT'ht of GO feet 
<c:'\ .\0 OG 

but 'thnt both the stope f1nd. tlw dri~(? }l-,p\ ~ be nbam1one(1 l1c;cn use the mine 
~ ..5':\. "'~. ),'V 
.~.v,(\O'. ~"" ,v 

mnnf-1r r r ly'o b8en unnblc to ho ~~ .\5n(j<he drift. Thi8 f'illcri condition CRn 

• <)~ <S~ ~,S . . 
be l:rnored for the pr e sc .. ~~ " ~erl1ed Inter on. Juc1p:inrr from tJ,c' course 

~1; O~ 00 
riven on the old mn.~ ~<G: I '" ~'r drift should ,loin th E' filled drift nenr its 

~ ~~ O~ 
fAce 'Hl' 1 en n be cant' ued out in ·the uncxplot'f1ri [l ree. n,t n. moderate cost 

nnr1 witll the expectation of c n~ount (rinr cOl1UPC rci(\J. ore. vf c ourse , no 

nre oictions Cf:l.n be mnde of qllf1ntit i c s or vo.lu s IU:~ onl :l.r the Rctual deve lnp-

ment ~o rk will determine th, see 

DependinG upon the r c su Its of' tIl e development and exploJ'f)tion above 

outline 1, 'will be the ncc cssi-t\r of obtnininr are from de r,ths below the 

No.5 L :vel but nr'verthelcss thls nlust be considered at this thno for tho 

t;onnr",.c which mny be r c asonf1111y exp ' cte 'l from block:s ~bove Infl.Y not be a.ble 

to supply the millnt the rnt a of 50 tons dail y for more thRD a yenr to a 

ye n.r rnd fI. h~, lf. Any extrncti ~: )'0 f orc below No. 5 leve l will hnve to 
1-(I,t-- " l/~ l 

I 1 r ' \ ,1; ('. ( tl . tl . h . I . t th'" be hois-ted to thr>t love !lnc, 0 O G1) , 'S ' \j , Jc re lS Ie DOSSl 1 1 V f1.'v 
()~ 0 ;;" / (/ . 

. ~':I\ (/11 : \, . • 

"'"A.te r mAY be enc0untcred WhlCh vroul rt v;J1['-V A ~' -t l) be rB.1sed by pmnps, but thlS 
- \,.Jt' l I ,.' ',!' /"', ; .. 

If:! st continrenc v ron;! be considered lNhen a'nG1 ~ 'if ~ ll6"ountered. A double 
, f) '#~I" ',,> .. :) , : ':, .'!;'~ '. 

cnmflnrtm('nt winze cn.rnbl e of hnndlinp: the are as ' /~,.~~time.,'te,~, in blocks K, 
- '~l'( /': .'~ .. ,e/>., ~'" /t '. 

• -.: { ~ - ~ 1 . '~\ ' 

0, n nrl P, In.!' re enourh in s i 2',8 to (1:0 to cons lderable de~~,th .~, l.:t: ' nJO ce S sB.ry; 
·lJ~I".!\ .'''rl'/ .'," '« .. 

a winze 4 ft. x 7 ft. in the cl e nr shoUld be sunk from a ~J~h~~c~ to be 

determined but nenr the northe rn limit of the ore sheet upon the No.5 

level. This I'ri. n7.0 should b e sun]c to n dopt h of 120 feet R,nd drifts run 

from 100 feet in depth to the limits of' the or'e which would moan a drift 

.. 20-
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more or less 300 teet in l enrth. As tlw wo rk of extrrrctinr ore pro~

resses tho winze cnn .~~10 EH'I() nerl nnd D n-; drifts drive n nt each 100 feet 
~.f; ... "'1/i1> 

of depth. If th," eXPloO,('~~ 41rif-t~ "ro r L- from th e fA.CO of No.5 encounters 

the e x rv'ct" f-] orc, then ii!~:n1,t-~~~ ~bl :\" be nrlviSHble to continue the drift 
Co <"Sf." '~'l'c., 

.I.1l ~ (,,'1kp, :b'-.... • • 
frmn the 100 f oo t lpve 1 of theYI'. ~:::"ut}~"'-~ W ].nr,8 to the north or, the d 1S-

V;- //0 I" 0 .... . 
S' /1.I; .... . 

tf1ncc Betl'mcn the ore shoot:::: J:lf.\V b 'JF);,n ~l~~/~ . another winze sunk in the 
l't.... /' '<.,p 

north ' rn fir e r! of the vein mny be TTlnl ' p J~~d ~I--}~8 }fA. QU(Jstions of ·tnmuninr, 
O 'T~ I~ ... " 

C}h'j '~O 
.,nr~ nir will hflve much en d ,', in mf1.1 pinr flnv ~A~ P~~ " p'nrrlinr thf: number 

<'AV')o. (~'I l~ 
I"S' r~ 'S 

of vrlnzes rcrlllired. . '-"'r 

Consirlcrntion nu8l~ be r' ilre n La tho ore in Dnd beno n.th Block J which 

is below stope L. Vfhile thy vf\luo s in the r ') of of stope L w(:re of nep:lig-:ible 

importflnc(' nnd no cro ·lit hflR boen riven for ·the possibility o f finding: more 

orr: ~. bovr., th(' valu e s found on the No.5 level justifie s tlv ' eontinuance of 

the ore shoot, which is abOl.lt 150 f e e t long' to r,ruater depths. Be cf;1,use of 

the r e sults in th r stope above, I ho.ve only allo-;rctl in my crd.culntions 50 

feet of dCT:'lth for positiv(: ore Hnd GO feet for probable ore. A small sized 
,. (n 

doubl e:- compartment winze sun1,:. to 120 feet in dept~ (fm the bottom of No. 3 
. ~'dJ" 

are shoot and A. dri ft from the 100 foo ·t; de nth ~O~1t,)imits of th e conuner
':'v~. () ~ 

cipl are v.rill enrbl.' th r recovery of these '9;J;0sr2;: r ore and if n ece ssary 
~v i~ 0;;) 

t}] P I'rinze enn be sunk to gre~tor depths. < .• ~'::f~,? <:)0 
0" Co) c':Y 

k A . ~ ... l&') . • " 
For the development wor propos E')f!:'; ,_-';' ~~r1vlng th e two 1ntormed1nry 

V" ...... ..J II 
it~;",,'4'" I ~" . '" 

l(~els between Nos. 3 a.nd 5 levels''<" { J5:t~"cl) · e from No. 20 upraise to connect 
<~ ,(~'5 ;..~ ... 

with these levels and to continu ~1.t~( ~:., drift to the north, there is suf
~¢d' 

ficiont compressed air avail fQOr~ g the pre sent installation and an ad- . ,.. ~~ 
dition8l Diesel engine nnck:& . need not be considered but, for ven-

tilation purposes, elect:tic tn.ns should be installed to reduce the derrmnd 

for compressed air for thHt purpose. 

Five clrills will' hg,ndle ·the vrork outlined. The drills nnw in use 

nt the mine require from 55 cubic feet fbr the smnllf1st ,iack-hronme rs to 
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100 cubic fe e t for t}l'"> Inrrrr siz, ·l ;, tore-hrunmer, nnrl in flddition, the 

Fifteen tllousand (H>,OOO) d ol l nrs shoulrl cnrry out this proposed 

vrork, VJh ich wn u 1(1 con s i st of n, r'prox inl" t ( 1y one thousl1nc1 feet of drifts 

n.nd t'wn hundrod nnd th:i.rt~~I~t of llp raiGo ; t he fnrlll c r Gon be completed 

~ ~- ~ for .", 12 .0,0 q fo ot and th r L~~ -~ r for ;w9.00 a foot. 
o \I' ~, 

I hnve pur~'osel ~I oni~;f0 nrl :i t inC. the copp er contents of the ore, 
~~'Y' 

'V,rhich f:l.v~" r~. r.es one p pr cnnt. (1 , (;o ltnve pre viously estillw.ted the cost of 
o ~~ . 

recov!"' rinr: the are in tlv ' blnc ~;1~:t(' No. 3 l Avelin th() smne manner as 
- ~7{S' 

the on~ blocks below thf'.t l evel . "f(y 'r;h the tonn8rc i n -t-;he npper blocks 
~ .. t,. 9~ 

is smA.II nnd the added expense of ~._ ~ ' ... , it in the mil L will ,ju s t about 
~~\ A ~ 
v \ .... ~ 

offs e t the rt~ ~ t receipts fr Dm the rcl~ ;;. ~ copper conc entn1 t n s , f.'lt pres -
°0~\~ 

ont ode ~ s of refined cOPJ,,", r, whop I:h" ~CyQ ~f the necosSD r " nrernrnt ion bf 

the ore prtssnf"os is r.onsidcred as well a U' ~~n' hnndling: or tr rumninr; of 
• 7.; (\ 

the are nt the throe comn'lrtrne rrt llprA.ise. C.). ~ 

No refe rence he rein h [1s been nlDde to apil.al inve stment or int e rest 

th preon bu,t this will be tnken up i n n sopnrnte letl~er. 

In conclusion, I b e lieve tll'''>t fill mflt cr ial points have been covered 

in th e {'ore EO inf :re port which is r r-s rlcctfully submi t-ted .. 

Fa.ithfully yours, 
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