
The following file is part of the 

Arizona Department of Mines and Mineral Resources Mining Collection 

ACCESS STATEMENT 

These digitized collections are accessible for purposes of education and research. We 
have indicated what we know about copyright and rights of privacy, publicity, or 
trademark. Due to the nature of archival collections, we are not always able to identify 
this information. We are eager to hear from any rights owners, so that we may obtain 
accurate information. Upon request, we will remove material from public view while we 
address a rights issue. 

CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 
collection. These rights include, but are not limited to: copyright, privacy rights, and 
cultural protection rights. The User hereby assumes all responsibility for obtaining any 
rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 
authors in the manuscript collections, except when the author deeded those rights to the 
Survey or when those authors were employed by the State of Arizona and created 
intellectual products as a function of their official duties. The Survey does maintain 
property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 
information, or opinions that may be contained in the files. The Survey collects, catalogs, 
and archives data on mineral properties regardless of its views of the veracity or 
accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
1520 West Adams St. 

Phoenix, AZ 85007 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 



PRINTED: 04-11-2011 

ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA 

PRIMARY NAME: ORPHAN LODE 

ALTERNATE NAMES: 
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~RTMENT 0 .. MINERAL ~~lIfI( 
8TATa 01' ARIZOMA 

.IILD ING.NlIIS UPOIT 

r/ 
Mine Orphan Mine pt. 4, 1959 

District Grand View (Gr nd Canyon) rravi P. Lane 

~~: Visit ,of Aug. 20, 1959 . 
The operating company is Wes ,ern G()ld & Uranium" Inc. ,CoJtp&1l7'otficers and key personnel at the mine are as follows: 

President 
Treasurer 
Mining Di re cr 

Russell Richards 
Joe Fakler 

" Supt. . ' Maurice ' ,Ca8tagne 
Asst. Supt. b Hartman · C. R. PrYor Geologist J Kofford 

Mr. Richards was present at. the tine of this visit. Mr. C&stagne was absent on . acation. Mr. Hartman conducted a tour of the workings. Mr. 10 ford supplied much helpful' informatlon~ the operation. ' 
, l ' , . ' The'deposit is a brecciated volcanic pipe, technically described as a cryptovolcanic diatreme . ' The pipe workings in depth penetrate the beds 0 the Hermit shale or tion ' and enter the underlYing beds of the Supai format on. Howe r, the breccia filling of the pipe is Cooonino sandstone, its presence being ttribu d to a slumping into the pipe vent of material from the Coconino sandstone formation lying direqtly ove.r the Hermit shale. A nwnber of similar breccia f.illed diatremes have been recognized in the Canyon area and the company has invest' gated sever 1 of t m. However, none, occur in close proximity to the Orphan deposit and non indicated a content or U308~ 

Theiong axis of the pipe is apparently vertical. The horizontal section is roughly circular with many lateral bulf!es.' At the horizon of the adit workings the di ter is about 180' and in the lowest workings the diameter is est1inated at about 400'. It)st of the production to date has been derived from an annular ring on the periphe y of the pipe. Recently however ' some excellent ore has been d veloped in the lower part of the workings in a secondary breccia pipe in the interi.or of the fu pipe, and this is con.side:r'ed to hold good pro se for the future. The pipe material contains Q . fur amount of pyr1.te thro'ughout, and in places ' the pyrite oocurrenoe is abundant. SOrrl:!' silver 18 present, and some tetrahedri te and other non-ferrous sulphides hav been ',roted but only in verY, winor amounts. 

',.The operators during the past y. ar have conducted an inten i e developnent program and are cont · nuing with this program. The aim is to fully explore the ore potential ' of the depos1 t and to put the workings in shape to 'economically handle a gre tly ex :. panded rate of production. ' 
, \,,~~) 

The vertical shaft which was collared last spring a short distance back from the rim of the canyon ne the head of the aerial tram was completed at 1600' and a level at 1500' dri en southwesterly some 900' connects by a raise nth the northeastern workings , of the 21~51 am t w:i.nze level (referred to th adi t level as , 0). The 1500 ~ shaft level co responds to a depth of 400' low the arlit level whioh ~ driven northeasterly into the canyon wall. A 'nze at about 100' in fran tl eportal of the adit opens levels at 100 , ,175' and 24,' be ow th adit. , The 1500' shaft el i being continued under the adit wo kings and t 0 connecting rai are ~n and t~ is pland. 

Stop ng is pres~ntly in progres bet en the 115' and 245' level ', and .. ::~tween the 
;" ';" 

\ ' • l .... 
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Field Engineer's Report 
Orphan Mine 

100' and 175' leve • .,-
.An. JJpOFtant f ea. ture of the mini ng operation is the systeut1c drill1ng ot 10ne- bole. into the walls of the mine' openings to determine (by pTolle,) the eoo~o ore lim1t. beyond those' openings ~ At p sent only de ~elopaent _tenaI 1. be1la& ho1at.ed thra tJle ' vertical sha.ft. Ore and men and roo t. ~uppl1e are still hanitl.e4 by. the a.8r1al true ' The operators antici pate that wi thin two to thJ-ee months it will be po'sible to ' serve a ~ mining needs t hru the shaft. aM th obviate- the 'C08~ .u.tlp1e handling incident. to ti e tram oper a't1on. Also, the limited capacity of t,he ...... has been . ' bottle neck t o 'e+PQnding t he mine out put. 

The work crew varies from 80 to 90 men of "hom about 20 an .liPlr1111ia elli>loyees. Of the rest mo e than half are on deyel,o~n · 

Current productlo,n is averaging about 2000 TFM, au' g01Ql to tbCiv plan of Rare Metals Cor p. T e Company hopes to doub or tripleth18 ~t1.Oft rat-l "'en the necessary under ground oonneoti~ne with :the , Slaft are leted.. 
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Mine 

District 

Subject : 

V ' 
Orphan Mine 

DEPARTMENT OF MINERAL RESOURC~S 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date 

, ~ Frank P. Knight, Director 

Y' """ Mr. R.V. Wyman, general manager W9stern operations of' Western Gold & Uranium, 
Inc., and ~'P.E. Sayre, Supt. of the Orphan Mine, were present at time of visit. 

Went dotin the 1800 ft. incline (1100 ft. vertically) to the' lower terminal about 
25 ft. above the tunnel portal and offset from it. This incline must have been very 
difficult to install. . 

The tunnel goes in about 100 ft. to a 175 ft. winze, so that ore must come up 
the winze, out of the tunnel, up the short incline and out on the 2-bucket long incline. 
A 1600 ft. shaft is being sunk to overcome this expensive system. This shaft is 3 
compartment with steel sets and treated lagging, and is down about 200 ft. It is ex
pected to be finished early in 1959. 

The ore occurs as pitchblende and metatorbernite in and around a breccia pipe 
at the north side of a downfaul ted block of Coconino sandstone. In a stope which floors 
at the 145 level of the winze, and is about 40 x 50 ft. in area, this ore is running 
about 2%. Due to the fact that they are not allowed by the Canyon Park: Service to 
dump any material outside of their one claim, they include much low grade ore with the 
high. 

A winze is being sunk from the 175 ft. level and now is oown 79 ft. Stope gob 
COm9S from this and other development. 

The shaft program will afford better 'opportunity to diamond drill. They have 
been confined to downward drilling in the pipe itself w.i.thout ability to cross-cut it, 
so that the'y do not have desired information as to size and vertical extent of the pipe 
and surrounding ore. 

The mine has unusual difficulties besides the inefficient extraction and tat:aJL 
lack of dump space. Water costs l~ cents per gallon, there being none in the mine. The 
Park Service charges 67 cents per ton toll for use of the Park :road. A.E.C. now is 
cutting down and the mine is limited to 1600 Ibs. per month of U308 to Tuba City. The 
balance is going to Vitro in Colorado. Incline; maintenance is heavy, particularly in 
rainy season and w inter when rock falls are bad. 

There are a total of 25 men working, with about 17 underground. The shaft is 
being sunk by a Eureka,Nevada contractor. ~line output is 40 tons per day. 
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DEPARTMENT OF MINERAL Ri:SOURCES f f~~~.:',~·~ i V ED 1 
State of Arizona ~ FEB 1 0 1950 

MINE OWNER'S REPORT ~ lIEP" MI~i r: nAL. :'1; I~niHiGES 
~ rV8 ' - ; ~I ~, ~."'fl:': NA 
~ ... " ... t'! ..... . t.t\ '. ,,01 ~ f f':Jr:f'''?' 'f~'4 · (,.. """_""",",,,,!~ 

Date .. _ .... Feb. •.... 6 ., ... 1.9.58 .......... -.. -....... . 
~. 

1 . Mi ne : _ ..... QR.P.BAN_ .. MJ.N~ ............ ~ .......... o' _ •• _ •••• _ • ••••••••••••• _ •• ___ •• _ •••••• _ •••••••••• _ •• __ •••••••••••••• __ ••••• ____ •••••••• - ••• - -. 

2. Location: Sec ... 14 .... _ Twp .. 3.1N ..... Range.2E ...... Nearest Town.Grand .. C.a.n.yonDistance._ .. 2:~· .. mile S 

Direction_W.e.S.t._ ........... Nearest R.R .. JOrand ... Cany.o.nL.S.ao.ta ... Fe ..... __ ...... Distance .... 2 __ .mile S 

Road Conditions .... Q-.QQ.o'_ ..... _ ................ _ ................. _ .. _ ............................................................... _ .... __ ._ ... . 

3. Mi n i ng Di strict and County: ._ -'_Grand .. C.an.yon.-1vIlning .. . Di.s. tri c. t ,. ... Co.conine ... Co.un.t¥- .. 

4. Former Name of Mine : .. _ ....... _ ... _._ .... _._ .. _ ......... _ ........................ ___ .. _ ...... _ ........ _ ................ __ .. _ ... -...... _ ... _._ ... . 
V 

5. Owner: ......... W\~.$ .. t.e.~n .. G.o.1Q. ... & .. JJ.:r~n..i UIll." .... l.nQ .•. _ ............ _ .. _ ... _ .. _ .. _ ............ _ ... _ ..... _ .... _ ..... _ ..... _ ... _. 

Address : .... _.BQx_.9.5., ... Gr.and_. _C.anY-Qn~ .. ArizQna ...... -... _ ........... _._ ...... __ ._ ................ _ ................ _. 

6. Operator : ..... S.~me .................... __ ._ ............ _ .... _ ...... ...................... _ .................. _ .......... _ ........................... _ .. _ 

Address : .......... _ ... _ ... .................. _ .... .. ......... _ ............. . _ ..... _ ....... _ .......... _ ... _ .. _ .............................. _ ....... _ ........ . 
v 

7. Principal Minerals: .. V.~~~., ... y.~.QJ? ... _._ ........................... _._ ............ _ ... _ .... .. ....... _ ........ _ ......... __ ... _ .. _ ......... . 

8. Number of Claims: Lode .. ~ .............. -........ Patented ...... y.ea._ ... _ ..... _ ... Unpatented .... _ ........................ . 

Placer .. _ ....... __ ................ Patented .. _ ...................... _ .. Unpatented ............... _ .......... ___ . 

9. Type of Surrounding Terrain :._ ...... _._ .. .. .. _ .......... _ .................. _ ................................ _._ ......................... _ ..... . 

10. Geology and Mineralization : .............. _ .. _ ...... _._ ....... ........................... _ ......... _ .. _ ........................... ___ .. _ ... _ .... _ 

.. -......... _ ...... .. ... _._ .......................................... -.- .. -._ ..................................... _ ....... .......... -..... " .. " . .... _ ...... , ... _ ... -.- ... -

11. Dimension and Value of Ore Body:_ ........... _. _ .............................. _ ...... _ ............. _._ ............... . _ ...... ........ _ ... _ 

Please give as complete information as possible and attach copies of engineer's reports, shipment returns, 
maps, etc. if you wish to have them available in this Department's files for inspection by prospective leasors 
or buyers. 

(over) 



r ' I 

12. . Ore "Blocked Out" or "I n Sight" w,.U.Lte._a .. bl_t._.~ ..... _ ..... ~_ .... __ . ___ ._ .... ~ _· .. __ . __ ... _ ... _ .................... __ ........ . 

Ore Probable : .. M9.~~_n .. _ ... _._ ... _______ . __ .. _ ....... _ ...... _ ... __ ... _ .. _._ .. _ ....... _ ........ _ ...... ... _ ................ .......................... . 

13. Mine Workings-Amount and Condition : . .0:000-.................................................................................. . 

No. Feet Condition 

Shafts ........... _. ________ .. . ___ . ______ . ___ ________________ ................................................................................................................. . 

Raises ......... _ ... __ . ___ . __ . ___ . ____ ~ _. __ . ___ ._ .. _______ ._ .................................................................................................................. . 

Tunnels ..... ______ . ______ .. _. __ ____ ___ . __ . __ . __________ ................................................................................................................... . 

Crosscuts ........ _______ ._. _________________________ ._ .. _ ......... ~ ............ ~ ......................................................................................... .. 
, , 

Stopes_._ .... __ ._. ___ ._ .. _ ... . __ . __ . ___ ._ ..... _ ... ~ .. ___ . __ . __ ............................................................................................................... . 

14. Water Su,pply: ... _.Ha...ulB_d ____ ____ ________ . ______ ... __ ...... __ ._. ____ .. _____ .... __ .. _ ... __ . :€ ..•... -.-.-------.---._. _____ . __ ••••.•.• __ ..... __ .• _ • 

. ... __ ... ..... .................. _ ....... __ .. ____ ...... _ .. ..: .............................. __ ... .. _ ....... ............. _ ...... _ ...... ___ ... ____ .. __ ..... _" ___ "_._. _ _ _ ......... __ .. ___ ....... .. .. _ ............. ____ ...... .. .. __ .... .;. ........ ........ .. _ ...... eo ........ .... .. _ .... __________ _ _ ... _ .. _ .. __ 

15. Brief History : __ . __ ._. _____ ._._._. ______ ____ ____ __ ______ . ___ ___ ._._ .. _________________ ._._. ________ . __ ._._ .. _________ ~ _. _____________ ........ _". ___ .. _._. 

. .. . . - "" .. 
..... .. .. .... ...... - - .. -- --- .... _ ...... - _ ... ..... - .. .. - ..... .... _ ...... _ ....... - .... - ....... - .. -- ........ -_ ... ... - ......... --- .......... _ .............. -- ... --_ . .... .. -_ ........ _ ........ - ..... - _ .. ........... -_ ........ ... .. .. oo ........................... _ .. __ ............... _ ..... _____ .. .. _ .. _ ....... ...... __ __ _ 

1 6. Rema rks :. __ Cur. r.en_tl y. -.em.. plo y- --abo. u t- -.3.5 --men. ------- --.- ... --. -'-' .-.. -- --'" --.- --'- --------. ---.- -___ . __ . ___ .. ___ . 

17. If Property for Sale, List Approximate Price and Terms: _____ ______ ___ ___ __ . ________ ___ __ __ . ___ . __________ __ ._._. ____ ._ .... __ _ 

· -····------.-------------.----- jyEsl~ERN· -. -G~OLD--~ -~-.-~--~~~--- - -------fflc: ----f1-----I -----------------/)-----------:;-
18. Slgnature " ----- - ------~P;-o.--BOX:'S----------------- -- ---r ---0---.;, --- --7~--

~~ON~ AlUZON~ . 
. _-- ..... -.. .. .... - ... --_ .. __ .... .. ---- ----- ---- ---.-_ .. _- .. .. _- _ .. _----- .. .. _---------_ .. _----- -- -_ .. _-----_ .. .. .. __ .. _--_ ... ---_ .. -.. ---- .... _- .... .. .. .... _-------------------_ .. . _------_ ...... .. ----- .. _ .... ---- .. 



TABLE # 1 

Elements and Minerals · Found in the Orphan Pipe 

Metallic Minerals & Elements: 

Metal 

Uranium 

Mineral (s) Primary 

Urananite-Pitchblende X 
Tobernite, Meta-tobernite 
Zeunerite, Meta-zeunerite 
9ummite 
Hydrous Uranium Sulphate (1) 
Uranospini.te 

Secondary 

x 
X 
X 
X 
X 
X 

~----------~-~--~------------- .-----------------~~---------------~--~-~-----------

Antimony 

Arsenic 

Copper 

Gold 

.. 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nicke 1, Coba 1 t 

Mercury 

Silver 

Selenium 

Zinc 

Tetrahedrite 
Stibnite 
Bindheimite (1) 

Tennantite 
Arsenopyrite 
Uranospinite 
Orpiment (1) 

Tannantite, Tetrahedrite 
Bornite, Chalcopyrite 
Chalcocite 
Covellite 
Azurite Brochantite 

Native (1) 

Pyrite 
Hematite, Siderite 
Ankerite, Jarosite 
Melanterite, Goethite (1) 
Limonite, Marcasite 

Galena 
Wulfenite 
Anglesite (1). 
Bindheimite (1) 

Dolomite 

Rhodocrosite 
Pyrolusite (1) 

Molybdenite 
Iisemannite 
Wulfenite 

Siegenite 
Nickel-Skutterudite ( 1) 
Bravoite ( 7) 

Cinnabar ' 
Meta-c~nnabar ( 1) 

Proustite 

(Unknown) 

Sphalerite 
Marmatite 
Smithsonite 

x 
X 

x 
X 

X 

X 
X 
X (1) 
X (1) 

X 
X 

X 

X 

X 

X 

X 
X 
X 

X 

X · 

X 
X 

X 

x 
X 

x 
X 
X 

X 
X 
X 

X 
X 
X 

X 

X 
X 

X 
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Page 2 

II. Elements Indicated by Spectrographic Analysis. Minerals Unknown: 

Metal 

Cadmium 
Columbium (1) 
Gallium 
Germanium 
Tantalum 
Tin 
Titanium 
Yitrium 

Mineral Ca) 

III. Non-metallic HErothermal Minerals: 

Barite, bartyocalcite 
Calcite 
Dolomite 
Andesine, Labradorite 
Quartz (1) 
Illite 
Alunite 

IV. Secondary Non-met.llics and Non-classified: 

Kaolin 
Gypswn 
Carbon 

NOTE: 

(1) indicates a tentative identification . 

Primary Secondary , 
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UNITED STATES ~) 

DEPARTMENT OF THE INT'l AOR 
BUREAU OF' MINES 

~ " ,IJ ' , ' " . . " . , 
/ 

SUMMARY REPORT OF MINERALS EXAMINATION 

"".("-, 
/ Sta te __ ~~~~:~?: ________________ Coun ty ________ C9_Ggn._~~g ________ • ____________________ Mine ral Prcc1u c t s-----~3 ?S-------------------------___ _ 

',,~ 

Name · of property or depos i t _____ ~::;t?~::~ ___ ~~~ ____ .. _____________________ . _________ . _____ .. _. ____ ~_ ... _ .. ___ . __ ._. ____ . ____ ............. ____ .. _ 
D t . d 5-17-61 . IW • . E., . Young ,~. ... . . ,5-24-61 a e examlne _____________________ .. _Englnee r ----.. ,----.-.-..;.--:--.. -----~-----:-----;..-----.-.. D.a:te , 0 f _.thlS , 'Tepo rt_~ _______________ . __ .. _ ... _. 

Reason for examina tion_~~_~~~~~ __ ~~~ __ ~:!?~~~ __ ~~ __ ~~~ __ ~~ __ ~~?~?~~_~_~~ __ ~_~_~~_r:_~!!_~_~ ___________________________ .. ___ .. 
, .' . Eldred D. Wilson 'fucson, Arizona Engin e e r ac compan 1 ed by ____ . ______ . _______________ . ________________________________ Add re ss __________________________________________________________ .. 

E~it en t ,0 f P rope rty _ --- _____ l~~~.l~_:t.m_ .. ~.: .. ____ .:_ .. _ .. ______ .- _____ ._. _____ ... __ ._ ......... __ . __ ....... _ ... _ ..... _. __ ... _._ .... _._._. __ ._ .. _. ___ ._ ... __ ._ ... -

. . Western C-.old & Uranium, Inc. St. George, Utah 
Own e r -' ........ _ -. __ .--_ -----.... _. ________ . __ . _____ . -. _. ____ ._ ... _. _ ... -... _. ___ ., ....... ________ ---,Add r~ ss _. ___ ~' __ . ___ ._ ",:_~, ___ . __ .. ~ _. _._. __ . __ ._~_ ... _ ... ______ ._ .. 

Le as ed 0 r op t i oned to _. ____ -- __ 1J.?_rJ.!? ___________________________________ ~ ___________ Add re S5 __ , ___________ ~ _______________ ~ __ . ______________________ ._ .. 

Loea tion of property (be specific) ___ ~~~_~ __ ~~:. __ ~~· ___ ~~_.~ .. / .. ~~.~L~~_:~~.~ ___ ~~_:~ _~~~ __ ~_~_~_~._.~::.~~_ .. _ .. ___ . __ ._ .. 

B • . & M. Coconino County, Arizona " 
-, ---------... --.. --------. _ .. ---.. ---,-~). ~.~. -:~.; ..... ~;. -. -'" --. ----_ .. _-----" -_. ----_. --_. -- -_. -~~~ ." ~ -:.~;;:: ~ :.~ .. :.,. '. -.'----------- ------. _. ------- -- _. -- -. ~-: .~' --_. ---------- --- _. ---._-
T . Diatreme or breccia pine. Nearly ype 0 f depos i t and mine ralogy (brie f desc ript ion) _______ . __ . __ . _________ . __ ._. __________________ ~ ___ . ______________________ ... _ .. 

. I 

vertical pipe with constricted neck. Ore occurs i ,n annular rings on the periphery of .--- .. -_ ..... -.. ---- ..... ----- .... --~ .......... -- -- -- .. _. -- ........... -_ ..... -- ... -_ ............. --- -.-......... --- ....................... -....................................... _ .......................... -....... -................ -............ --- ......... _ .... _ .. -- --------_. 
the breccia pipe and in ore shoots within the main structure. 

Known dimensions of the deposit 
Length _ .. _~_Q.9_~ .. _. ______ ... -_ Wid th __ ._.~QQ_' __ . __ ._. ____ ._Dep th _____ ~9.~ __ .~. __ . ______ .. _ ... _. 

At ti tude of the deposi t (st rike I dip I etc.) ._.~~ __ ~~~::~:._~~~~ __ ~~~~~~ __ ~~~~~~._~_~ __ ~ __ .. __ ._. __ "'._' 

northeast directlon • 
.. ____ .. "";_ ............ __ .......... __ .... __ ................... __ .. __ ...... _ .. ___ • ____ ................. __ .... _ ..... _ ... _ .......... ___ ... ~ ____ ....... __ ...................... :~ ... : .... ___ .... _ .. _ .. _ ............. ___ .... _______ ............. __ ..................................... _ ......... ~_ ... _ ........ ___ ... a. 

Possible extensions ; correlation of known showings ____ }~E_!: __ ~~!:~~~~~~ __ ~~y~ __ ~~~~_.~~~:~~~~ __ ~~.--_ ... 

a depth of ItOO feet below' the outcrop. Diamond drilllng indicates mineralizat:ton 
--....... __ ........ _ .. ~-- .. ------- .. -- .. - ...... _ .... - ... _ .. -- -- -- ...... - ... ----- .. _ ...... -••• -.- ..... _ ...... _ ....... -... ::':- -" .r ~".1~ ~r - -~.- ----- .. ----- .. -_ ..... --- ..... ~-_ ..... -----.- -------- -_ ......... -........ -_ .... _ ........ -...................... -- ...... -----

extends plus 800 feet below' outcrop • .... • --- ~ .... --:.-- .... -_~ -- .... -.. -__ ............. ~_ ... __ ...... ____ .......... _- ....................... __ ............................. __________ .. ______ ........... __ ...... _. _ ....... e. ___ ....... _ ......... __ .. -.... -- ...... ___ .... _. -_ ........................................................... -- .... -_ .. -- .. 

... -.-., --.. ---.. -.. ~-~ ..... -........ -.'- .'-~.:- ~ ..... ~ -.. "'" ~ .... :::~ .. :~ ... ~-. .. J~) -J .• -. -.~ -:.: •• _. ~- -_._, _¥_: -- .;,----L.~ -.l.-~ __ l~ .. ~ _ .. L. JJ.) ... '. -... ~ ~ ..... ~ ...... -...... -"'. 

Mine worl\ings (brief description or at tach map or sketch) (indicate whethe r accessable) .--.-_ 

1,585 foot vertical shuft. 900 foot crosscut from shaft to breccia pipe. Mine 
- . . __ .......... ---:- .. ---_ ....... --- .. ~ .. -- .. -_ .. --_ .... --- .. _ ............. _ .................... _-_ ... -- .... -_ ........ -- .. --_ ........ -.. -_ ... ---- - .......... -- .. -.. -.. -.. --- .. -- -.. _ ...... _ .. __ .. -.... ----- -_.--- -_ ....... _ .......... ----_ ...... --- -- -_ ................... -_ ......... . 

workings on several levels. : , .~ . '~ . .., , 
................... _ a .... ___ .. __ ..... _. __ .. _ ................ _ ... __ •• _ .. ___ ............. ______ .. _____________ ... .. .......... ____ ~ .... ' _ ... __ .... _ .... ___ ...... ~_ ....... _ ..... __ ._ ......... ____ ....... ___ ... _ ......... _ ........... - ... - -.,. ............................ -.- - -._ 

(over) 
. i . ' ,- .. , ' ", -;- r 't - '''''J ' r .• . - -~' r .. " .... ··:;\I.I( ~ ... ·_,~' ~ , 



.ilffQ . y 

Mining- and milling equipment on property ________ ~<?J~~..J.._J?~~~!.~~ __ ~~~ __ !l!~53:~!~ __ ~9:~!.~Q~9: ______________ _ 

!tn~ining equ~pme~t. . ' . . . , . " " _ . ., ." . r '" ' ','_ .,' • ' .. 
- _ .. - - ... .. .. ~ .... - ~ ........ "-.1' ~ .. :: _ .. . - ... -·"''''7'''~'' .... ~ .... : ....... :)-••••• -:~ ........... _.::r:j ..... ~ ~.!",!;-: ••• ., ...... - ... ~ ... ,.~ ~.~ .......... ~ .. 4 ... ~ •• _ ... - .! ." - :- .. - ~~ ---: ~~ ....... -.~.- ~- ............ ~ ••••.•• - •••• _. ~ ""o .· . ·· •• -................. -

...... -_ ....... -............ -_ ..... _ ... _ .. ---_ .......... _ ........ __ ... -_ ....... -.... -. ---......... _ ..... -.............. _ .. -- ...... __ ........ -_ .... _ ...... ---- _ .......... --- ................. _ ...... ----_ ..... ----_ ..... -- .. -_ .. _ .. _ .. -----------_ .. _ .... _ .. ---_ .. -------.. _. __ .. _ .. -.. ---

I • " . Approximately 2,000 tons per mo. 1955-l959j 7,000 tons per . f as t p rodu c t 1 on (1 f any) ______ .. ______ __ --- _______ .. __ . ________ ._._ ... _. :--.. -.. _ ....... _ ............ _. ____ ._ ... _. ___ . __ . __ . __ .-----.-.-.... ----... -_. ____ ._ 

month 1959-.l 96?" ' . . '( (' - r' • 
_ ... .... __ :. ........... :. ... __ ,;. .. __ .. __ .. __ . __ '- __ ... _~...I. ... _ ........ ~ ...... _____ • ___ ..... "";. . ,; ... ;; ... ..: ...... _~ ___ • " ••••••••••• __ •••••••••••• " ••••••• p - ... .. ............ w_ .. ___ ...... __ •• __ ......... - ..... _. -- -- ----.- -- .... _. ________ ... __ _ 

t 
. -t"I . d t . ( . f ' )- . . 7 ,_000 tons ,per, month ~ ~ . - . _ . -- , '-' . ~ -

.J. iJ.. / ' 0. . p ' . 0 . 1 . 1 . o , .J o j . : OJ " o· _ , • • -' • • 00. p ' J . Presen J., ra e , ,(} , pro uc lon 1 any ....... _ ....... ' .. _ ..... __ ... ___ ." ___ .. _" .. ___ ._: _____ : ___ ._~_ .... _ ... ~ ... _ ........ ~ ........ ~ ................ _ ... . 

~. ,' 0: ', :~- , ,; , ; 1, ." ~ , :r ': J 

_ .. --......... _ ......... -......... -- --_ .. ".-... -...... ----_ ... -- .. ...... -- -- .. -.-............ --._--.-.... _---_ .. -_ .. ---_ ...... _------.... __ ... ... . -----.... _- - .. -... _.------.-.... _ .. -----_ .... -.-_.--..... --_.--....... _-

Sampling { des'o rlbe hrie fly I or attach sketch) ._ ... ___ .~~~:.. __ .. _. __ .. _ ..... __ .... _ .. _ ... __ .......... _ ..... __ ... ________ .. __ ._ .... __ 

__ • 'w ______ w · __ ..... _ ... _~. __ " .... ~.~ ....... _ •••• __ ... _ ..... __ •••••• ~ .... ___ • ____ ~ • __________ ..... ___ .... ____ ... _ ~o .; .. _ ~~ •• _~ ~'. __ :,~~ .~. J: ... -__ ~ ;_. ____ _ ... _.J~ . '.~:' _ .. f; .... ~ ____ ._ :._:'0 _____ ." ~_. _.~ _______ ... __ . ___ ... _. _____ ...... 

iJ J I .. J ,J I 

Tentative Estimate of Reserves 
(S~bj e,ct to ;revisi'on when assays ~-are recei vedor ,after engineering calculations) 

• • o . 0 . ' • • • 

:r nd i ca t e d. _______ ______ __ ~ ___ ~ ____ __ ___________ ._. _____ . ____ ~ ___ . __ . tons . _________ .~ . ___ .. _____ --;. ___ : __ ._ ~ _. :~ __ ._~ _____ ~ _ ~: ~: G rade~----- :~- --- -c :-----~~.~-- . -------.-

. 500,000 ' Uranium ore . 0.25 
In.f € r~red:_. -.3--.; ·.,.;;f .; •..•. '3-- •••.•. ~ ,.~ ••• ---.-- ~~~ ~ - ••. ;.---. -.----- tons -- ,- --- --- -------.-------'. -"-.... --- --. -.- ___ _ A. - - Grade ---------- --------.. --- ____ A' -----

Mining method ' (~ctrial or suggest~d) ---.-~!:-~,-,?~?::: -?.R:~-.~~~~~~.~~.--:--.- ~::~ ~~ . ~ -- : - '-.L _____ , . . ~ ~~ _. __ ~ ~ __ ~_: _____ .. ______ .. 

. '~ : .J '; 

' . . .' . ' Ore is shipped to Rare Metals . 
ivhlllng 0 r " proces~s1ng _meihoq .( ac \,ual: 0 r suggested) -.--------.---.-------------.:.: ... J-•• H .... :~ -~ .. O.------_ .• _____ .•.. _ ... _ ••.• 

Uranium mill at Tuba ~ty'j -Arizona. 

Proce 58 ing tes ts sugges ted_.' ~ .. ~ .: ....... : .... _r_'~-_.'.~~L ......... __ ................ _ ................ !-~~£.~._:;,~ :,! ...... ~ .L ~;:~~~ ~~ ............ _ .. _ .. _ .. _ 

. ___ . _' ______ ___ . __ ______ ~ ____ .... ______ . ___ . _____ ::. _ ~ ~:~ ~~ ~:. ___ " : ~ ~ _._ ~ __ : _ ~ ~'_ : __ L __ ~~'~-__ ::~ _. _ ~?_ . .0_':' ____ ~ ~:~ .::.'_'-:' • .;J_~ _ ~ x. _ ~ ~ _~ ~~ :! _ ~ :~ ~~~ _~ .~ ___________________ . ________ .... _ 
) ' . . ' . ' 1" . ' .. ' O~r8,:ti9n , likely to continue at present rate : . r 'j ' 

·.~A.· ,. Ten ta t1 ve conc USlon and d. ec1s1on. _____ . ____________ ... ________ . _____ . _____ ._. ___ -.----------.--------.-... -----....... -----... -----------.-----.-... I' 
.~ 1 " :::::~~~: :~:~~~~::::::::::::: :::::;-::::::::::::-::~:; :::~ ~:~~:~:::: ~-::: :::::::::::::::::::::::: :::: ::::::::::::::::::::::::::::::~~~:::: ::::::::::::::::: ::::: :::: 

--, 

' .,,~ be aocompanied by brief letter g1vlng examining engineer ',s general impression of the 
~l~~i t. his impression 'of the owner, and any other confidential information he may care l: 

"\:?mi t. Refer to any known prior examinations and reports. May be executed in penoil . 

~nal and one copy to Wash1ngton OffIce. ' 

. ~\ b~ .mailed within 24 hours a~ter exami~ation i~ completed. 

:' "") II:'" '. ~) 

I / . 

I, \ ,, 7. ., , . . " .. 12 
',,:,.eoUon. Washington. D. C. I 
~~~~-~~ 
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DIVISION OF MINERAt 
RESOU RC ES 

(Economics and Sta ti stics) 

SEP 24 1962 

. ns. " .' <: L .i0 ~ 1 :3YI;lt) L 0 00 ~ 
l)!v~ ' ~ orj!.: 4\.1 j )j -,';-' ~- ~O· /·. u 

r ~ ?r:~ .. Fnll:r'~' 1 I,' rr~l ;" Ph ":1' 'R 
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EE/d:i'H AND :: t\ ~'r:TY A(',';' rv ~ TY 

~::':!\LTE , A ~rn ;',;',r;'l 'TY i~\J(~;'/: :Tr(;N 1)l;::-( :?1' 
LI~: ) ~ T,\ n ~1.1~ ( ~JP/\N : : :~~ \ 

~'~.: , (~ ~TT' :~~ ' I ~ 'r ' ,' ;! ~ . ~ . T '< l..) , .' ~'1 C . 

By 

Lo Co l\nderson a.nd Pau~L 1) . S (~!1l1.piro 

r~ ir..1n " Y Ft:alt~ CJ.11J Sa l'eL./ ~" n ( ·j nt.~e rs 

(! ·jl \ lnD.t,jn~~ Ot'fJ ce - Bur<:6u or Mines 
"," , -, ;"·' t~ clcr8., Bulld :iIl( , Phue nix ?~) , Arizona 

1.' . A. ~0rfnn, ~>l , d js:"ricL Sup/ r- vi sor 
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DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES 

REFERENCE SLIP 

Route to: Name 

1. J. Howard tlird, D~str1ct Supervisor 

~and safety, District II 

-Room -

( ~8. ______ ~ ______ ~ ___________________________ ___ 

'I'lds r epor t i s 

su~,nt Lc prov.;' 

1901, aJtho~'~:: : 

covl' rjn f:' t i: ( ~ c:: 

a.nci other j l f--~a~ ' 

mines. T:;c :-;e : 

Burc ull u f Mi ne: 

Tilt" inspe c' i , ~ on 

tj.on G~' a. L COl 

rccomrllen ': !I!pCtn: 

ThE' Orplla~' i m:i.nE 

on ~)a ::'en It;J. j .B! 

Par~, 2 -li'c: mL 

C OUri ty , L r1 Z on(. 

The mLH'~ was G'v 

u.i.-t:: .i un ~H'r UIi t: 

Servi : ~ ( , U, S. r 

4. 
5. 
For: 
________ . ___ Action 

____________ Approval 

.. _____ . ___ __ Comment 

____ . _______ Conference 

_. _____ . ____ Consideration 

____________ Filing 

_. __________ Initials 

_. ___ . ______ Instructions 

.. __ . _______ Investigation 

_._ ... ______ Mailing 

___________ Note and return 

_. __ . __ . ____ Previous correspondence 

__ : ____ ~ ____ Recommendation 

Remarks: 

____________ Record 
of ~ ________________________________ _ 

___________ . Referring 

to __ . _______________________________ _ 

____________ Reply for signature 

of ____________________ . ___________ _ _ 

____________ Rewriting 

____________ See or call me 

____________ Signatu.re 

____________ Suggestions 

__ . ___ _ . ____ Surname 

__ _ ... ______ Your information 

Re: Health and Safety Inspection Report on the 

Orp,pan Hine, Grand Canyon, Coconino County, Ariz. 

dated August 28-29, 1962 the i111R Code is listed 

as 40933-02-009-10946. It should be 40933-02-003-

10946. 

Carl L. Bienie~TSki, Acting Project Coordinator 

From (Name) 

Dlv1sion of Hineral Resources Date 10-18-62 

or~ ' ic e 8.c:.dre:::;,s Division-Office-Address 

o 1'f' j c i a..1. ~ [l t U-
Ext: 

and J HC r: Mar~:. 0 , 
u. S. GOVERNMENT PRINTING OfFICE : 1957-0-416832 

part o !' the :i.n spec"t 10n • 

Room: 

The re were 26 me n on the pay roll, 20 underground. and 0 on the ~~ ur

fn.ce. The mi ne was operated 2 shifts a day, 6 days a week. 

Th( ' 0:'(' bcxly cOll~n, i n e~ uranium und copper va. 1ues and o ' ~ (~urrcd as 

a diatreme-pine cuttinF, throu gh L(w (~nmd \-:3rlyon !""jl:~dlme nt :-;, 

~~~~~'~0~~'>:.·.,-%":r.7J."')''%O/_<.'''i!''!r:;'; .. ~~'!!''1!'""'1'r'''-'''l' 
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rnsp,·c:v 1,,)n :~:,' njl) U ~ 0 
T)!v1\ : \ J' le ~~ \J') .~ 'I-U~ -UV9 -jV))H) 

Hr-:A:,TP j".~D SAF :'~'PY IN~;~n::::'IC; n:.'~) ~ ~ ~1' 

OR~)P.i\N t~HF (lJRAN rw " 
'wTSTFHN r ,,:)1 ~ rrTT:~~ ). ~ ~iC. 

(;~\f" ~m C' AN~ ~;N ,coro~ INO C()U~ ~Y, AR I /' (lNA 

By 

L. Go Anderson and. F'au :" ? S.:::r;apiro 
Minin g Heal tn and r, ar'et.y Ene" i !leers 

INTRODUCTIC'N 

l.'Ills r epor t i s '0 a seci on u. Lea~ th ami ~3'SCt. y i nsre: ~ion nade pur
suant Lc; prov .:sjons tJ ; ' i) u •. ~. i c T ... '.:n,,J f) r{_.\(),) , (·: 'ff'c ti'/e (~ eptemr. er ?6 J 

1.901, a;jL10:·i. :~ .i ng lfie ;~e \ 'n;tarJ c: ' ~l le Tn t t ' ['lUr to :: onriuc t a s r,uciy 
COY e rinf,' l I ./' e(lUs t's f}w:i , ; tf:v·e nt.~ ' : n elf :in,ju!'i.'~s, :lcalLrl ha',:acds, 
anLi other : 1f·?a .... Ln 8.n~ s a : (~LJ cond L -,lons i n mc:..al 9.nd nc nrne t.al.Li ..:: 
mine~.>. T:: e ;'e(,:re~Al.r y Ci t' Li J~ I n ~, L'r jor assii·.:J·.! d t h is stud:; to tne 
Bureau u f r·U n(; s. 

Tile inspe c . . :on and th i s rt~p()r~ also ar·_~ :i.n Le ndpd t o caLl the atLt~n
tion 0; ' a. '- ",:u!1cerned L(. ' , {, e hazar d s ot) scr ·v'e;). at tw~ mine and ~ ,C 

recomme n:: :1I('a~l S o i corrc --: ;.,j n e, those lJa'l.:).rd~~ > 

GF.NEF..A L IN F'C Rt.1ATI ON 

The OrplJa:; mi ne i.s located on tr,e sou t:} rin: v I' t:' l (:~ ~ :ranj ~ 'anyon, 

on OCt t~cn Lc:.i j .a.rh.1 \'7 ~.l thin t he ~,oLUlj.Rries of Grar.d CE.:.nyun NaLioCla.L 
Far~" C' -Llc mi:-"e~.; ..",es t o i':...he v il l.age of (~ ranJ. ranyun, eoconinG 
County, Ari zona . 

Tne mj. n ~·' was o w-ned l: y '...:estern :-~qu i tics, Inc , 1 ill1d was being 0 1>_:'
n Lt.~ \.l uDjer <-1.11 aC,I'l:cmcn t l .C t'\JCl~n U .a t coml;an y and Lr,t' "ia til..mal Parr,. 
::~t~rvi , " " U, S . n~.:partmcn t cf' l,;le 1nter1.Gr. :'he CUm}i anj' :s post .. 
oft ' ic e a(LlreGS \-lhS P .O. Box ~f l) , Grand Can:.;on ,Ariz ona . Cpe ra."v i nl': 
Gft'~ l' i.al s at t.he m:i.ne were !vjnuri.ce Custar-fie , c;enera l superLn ~~:n.j. t-'n t, 

and · .Jact<~ ~I:a.ri, o , m~ne t'orern.:'ln ,uoth o f ",hom rarticipatcd i.n a 1.1 (:'r" 

part 0 (' the in ::; p ect ion. 

Ttw r c were 26 men on the pay roll, 20 unde r ground and 0 on the ~3 ur
face. rrhe mi ne .... ms opera.ted ~~ shifts a day, 6 days e. week. 

~r:h (' 0 .... (> bcxiy <:o:n f\. ~ n et! u ran iu.n; and. eoppe r values and o ,:currc d as 
a diHt.rem~--p j. J1e cutting thrcu ~~h t,he Crnfl ,} \~ 3nyon ~;ediment s. 

'''~'''!'r~~'~'''''~'' ·''''''!f''"-l1''''i!:l'!~-'"'lJ'I~~·'.Y''''''''''·'''l'?i';)'~,"""",,,.,.r;tfi''''~~h~ ~,. 
" ' ,>'<>,>" ~<"" > >' >" " , ""', '>"~~';'-"''''''>''~~'''~~J'l!i!''''''''--'''''' ~"'"''''''''' 'j:~ 
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';ne mine W'1l~"; opf:ne(1 t:; L, v( , rt ieu i ~';ha t' t, 1., ~): J(J fee t J.e~p, on the r i~ 

o f' th E" canyon and t) ,v an a :i,i i, into t. he c anyon '" ,.1.11 " Access to ~,hf' 

portHl o~' thl' ('vi j t.. fran: i.. hf~ ('anyon rim was r y '-: · ~aw:) L: :' an l/)jO -:'out 

aeria 1 t rrunvH.Y. '[''We; d. i 5 t, i r!! ' l~ min in }' me thad:.; W'-~ re e rn; ) ... ,eyed • f)e:,f,' nci

inf on trw locatLcn, f'it Le:' !l ~()nm-a:1 \ i-,ull..i..al' rne:,h o(i, ' or open s::.op

inv \OllL;, used. The urn.niur,":-ccDtJer ore 'War; transpoz'v'd ' I' ,: miJ es :"', )' 1 

aut utru~k to r. mill a t 'li.loa Si ty, Arizona. 'waste Wfi S c!uuled {jY 

autotrucKs L CI a designa.'J r.:d ar('a out3idp. the bO\1l1dar.~ t.:.·s of the park~ 

The rrdne wac in the process u i' reopenin~_: a:'tcr a shutrimm of several 

mon'l lIS ['or n.a.lor repairs to the head t'rarne and. ore bins 0 

SURFACE 

The D~jor surfac~ facilities were housed in several clos~ly ~rouped 

insu1ated sheet-metal. covercj wood-frame 'uuildings .l.ucaced wit.h.1.D 

60 feet of the shaft. 

T<~qui.pment in the shops wan lHB,inlained in good wo rkinfS condition, out 

spare oxygen and a cetyle ne c ylhld .. : rs were stan1irH~ unsecured.. ~he 

[en :::':'j mounted i.":rinri.,j np \oiheel s v/(~re properly guard ed,) An employe e, 

o~~~ C' rved sLarpen1.n r ,bits en the 1 , ','00 l nve l, \o,'as not usinp: any eye

rrotective cqui~ment. All sa'Ws in the timb ~ r-fra~ t n ~ shed were 

equippe d wiL:, guard::> , exc~~p t two t.able saw~;. Timb /~ r was ne atly 

s tac r:f?d aLO',; ', 1. :;.:) feet from the chart. t-.1ov ir.~ mHcnin~ ~)f.lrts 'Ylc r e 

ad.equately FU8. r dcci , except tn e f lex c oupJin f~ on t-hc ~;r~)al1 ci.rcu.l,a L

i,nr pUlTy jn t :i C' compressor huune, th E:' V-L elt drives o n the crus L:~ r, 
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cilJd th~ pul.': erJzer in the tJuck ing room, 
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, 
,:,~"'~,,,I,... ma te rial s, pre sen ted a fire ha.zard. 

I.~,·,,; 

i Oil was scored 200 feet south of the shaft in a \looden dirt floored 

I 
open-front shrd , located bet\-'een two frame LuJl.dings, in one cf 

,J : 
whi c h we re stored the electric detonators. F':i,r~ extin f::,'llishers were ~ 

::< 
not pro'lided , tbe area was not pas ted. agains t open flame and smo;.c· i 

',~ inf' , and. drip pans were not provided in the oil shed. Ga.soline was I,; ' 

j stored in an undergrmmd l,lOO-gnllon ta.nk equipped, wi t.h a metered I 
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pump. The pumr \, [1.:.; KI' Dt ] ( J'k f 'ci , t Ju i wnn n r ) t ·, :)o f> ted 11~~ainst smoKln g o 

Srnokint~ was ; ) ..... rT:-d ' i,I ' d underrr Oll :)' i , e:(c e r" ." \. ~:1 ' he s i.nft s t a t i ons and 

the .::ae". "No ~;rn(n', in f~ " ~;j. ~71S WP:· ~.' :10: : 'o s ', ed on ',he S :-: H~'t~ stations. 

SmoY.. J. ng was nroLlt ited j.n Ulf; tilTd c r-fra:r.i np shed, and U-le area 'Was 

post f..!ci . 

A tra:1.1cr mounteJ. 300 -v.allon-cap~ci
ty pumper-tank equtpped ',lith a 

nozzle and lOu f ee l of fj re hose was kept on ~, he propertYa TIle 

Natjonal }iark Service fire-fi f:,ht ing facilities ' were sta.tione d 2-1/2 

miles away. 

Dry-chemi cal t;:.rpc and carton d.1.oxide fire exttnguis "1ers were 

instaJ led at lc(:ations w1d ert?,'ot.md and on tht: sur.t'3.cP; a cart:,on 

tetra.ctlloride fi re ext:int:;uisi1cr was ins tal.l.f-~d on the 1, ) 00 sria i ' t 

station. Fi re extinguishers "":e re not r egular l y ins pected 0 

Surface emploYf: e!3 we re instnlc'!vt:~d 1,n the pro cedures to follow i n 

thp. e Vf~ nt o f a f i re on t!l~ surf a ce . None of the und e resround crnp] oy 

eeo had recci vcJ training in the use nnd care of mine -rescue appara

tus, or nroced.urf's to follow in tne ev~~nt of' an underground fire . 

A system tu warn m>:! n and clear the mine :1.n the even t 0 :' an under

ground fi re was not provided. '~ 'he nearf'S t aval1nble mine-rescue 

equipme nt, "'as located at the U"S o Bure a u o f ~~ines safety stat jon 

in Phoen i x, Ari zona, a dis t ance of 313 mil es !'rom the mine. Sel t' 

rescue rs were not provided for ;r.(H} .,0rk1.n g uncle rRround. Practice 

fire dr:llls were not conduc ted for underground employees , nor we re 

fire doors 0'; r efuge chamLe rs provide(L 

Oxyacetyl e ne cuttin~ and \o{eldin f~ equipme nt 'Ja s teing used on the 

lJ~OO s ha f t level s tation in construct ion work on a new ore-tra 1.n

d\lJnpln ~' T'H.mp nnd skip pocket" rrne floor in this area was con

structed of dry plan::s . The unde r~T01.md trans t'orrrl<':r station, 

properly pos t;cd., was l. o~ated acro~;s 
the d.rtrt from the 1,500 

shaft stat ion. 'rwo hau ~_age -, locornoti·.fc-tJ
attery-charging 

stations 

\lere located a t t he un1.., irrJ~ ered end o f the drift, about 50 feet 

from the transformer s t ation. The entire area 'Was dry. I t was 

stated that Lhe transforme r station and t he locomotive-battery 

charging stations were to be relocated . Suitable type fire 

extin ~uishers we re not prov:1.dedo 

S1"ORAGE AND USE OF EXPWS IVES 

Blasting va.s done ",itb ho percent special gelatin, fired electri cally. 

TIw surface exp J.os i ves -storage magazine, loca.ted 9 miles from the 

mine .• vas prcperly constructed and posted o No explosives were be ing 

st.orcd at the thne of this in:;pection. 
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The surface detonator-stora.ge magaz:tne, a vood-frrune building covered 

with asphalt roofing material, wa.s located close to the oil-storage 

bu:i.ldingo The building was not posted~ At the ti.me of this inspec ... 

tion, the magazine contained 2,750 electric detonators stored on 

wooden racks anel a number of automobile t.ires. Some empty detonator 

boxes were left on the flooro 

All blasting was done electrically, using 220 volts, alternating 

current. rrhe olasting box was located on the 1,500 haula.ge level 

at the pump station, more than 250 feet from the nearest working 

area o \-iell-installed, separate blasting lines for each working 

area were marked and 'Jere dl.sconnected from the blasting box when 

not in use. There were no provisions f or shunting the lines a.t 

the blasting LOX when t.he lines were disconnectedo The only key 

to the blasting box was kept by the shift boss, who fired all 

blasts, a.fter checking the men out of the area. 

Detonators were stored on shelves in a posted wooden box-type mag

azine, located on the 1,500 haulage drift and 6 feet from the 

ha.ulage track. 

The Wlderground explosives-storage magazj.ne vas located on the 1,500 

level in a. dead ... end drift a. safe distance from the haulage tracks. 

The magazine .las clean, dry, and posted, and it contaired 40 boxes 

of 40-percent ... special-gelatl0 type explosives. 

Explosives and detonators were delivered separa.tely to the working 

places by the nipper. Primers v'"-.' re prepared at the working faces 

immediately before use. Wooden tamping sticks were used. Unused 

explosives a.nd d.etonators \fere returned to their respective storage 

magazines. Blasting vau done at the end of the shift. r·{j.sl'ired 

holes ",ere either \t"ashed out vi th a .mter hose or reolasted wlder 

the direction of the foreman. A jO .. minute 'W&it:ing period was 

required before returnj.ng to a mis~ed hole. 

SHAFTS A'fI.ff) HOIS'rING, OTHER TRAVELWAYS 

rlttle mine was orlginally opened by an adi t at the 1,250 level on the 

sou t~h vall of tnc Grand Canyon 0 f Lhe roloracio, and ore, men, and 

supplies \;Jere ~r.ansported to and ( rom t.he mine by means of an aerial 

two-bucket tram from tb t"~ rim of the canyon to the adi t portal ore 

bins. The buckets no.d an bOO-pound capacity for ore, and the tram

way vas 1,800 feet long. At t.he time of this j.nspection, the tram

vay was used only for inspection or' the ventilation fan in tne adit 

and as an emergency esca.pe wa.y. The trBJuway equipment 'Was inspected 

twice a 'Wee k . Brakes 'Jere opera tell by solenoid, and handrails 'W'ere 

install.ed on landing platl'urms. 

The main Sflaft was equi ppt'~d wi th an e ~ . e ctrica.lly operated gear

driven doutlle-d.rum noist operat.ed in ualance and equipped with 



l e rspeed and ove~ind deviceso F.ach drum was separately equipped 

\lith hand brake, clutch, and indicat,or. Drums were 5 'feet in diam

eter, and 31 \fraps of the l-inch cable remained on each drum when 

the cables "ere fully extended. Hois ting equipment vas inspected 

at the beginning of each shift by the hoisting engineero Safety 

dogs were inspected once a month. Critical parts on the hoist were 

inspected weekly and serviced ty an experienced mecnanic, and a rec

ord of these inspections vas kept. All hoistmen received annual 

physical examinations. The hoisting cables were ne" and were 

inspected weekly. The sheave diameters 'Were 60 inches, and weekly 

inspections 'Were made of the sheave \Theels, records of inspections 

being kept. 

The headframe was of steel construction, 70 feet high, and vas 

equipped wi th a steel. laddervay, on o~ leg of the angle braces 

from the base to the sheave-wheel platform. Neither the ladder 

nor the sheave-wheel platform was equipped with hanJrails. '!:'he 

ore bins \"ere in the process of Oeing constructed., and ore frOIIl 

the 40-cubic-foot-capacity skips ",as to be automatically dumped 

into the bins. 

'!'he ser'v"ice ca.ges were properly secured tulder the ore skips and 

vere provided with steel. bonnets and steel doors that were closed 

before tIle cagt~ 'Jas moved.. Tne hoisti.ng cables were properly 

attached to the skips and service cages wi th thim'oles 01 adequate 

size and ca.-ule clamps, and there 'Was a second connect. ion on each. 

Only eight men were allowed. to ride the cage a.t one time. Hoisting 

speed was 821 feet a minute. 

There 'Were audiole- and visual-si gnal systems betveen the shaft sta

tions and the hoist house, uni the signal system was operated on 

1l.0 vol ts I alternating current> 'Telephones provided at shaft s ta.

tions \lere used to cull cageso 'rhe official state signal code was 

posted in the hoist house and at shaft stations. Men were not 

allo'wled to ride on the cage vhile hois ting or lowering material. 

The hoisting shaft \las 1,590 feet, deep, and the main ha ulage level · 

8,nd skip-loadint; fac).lities were on the l,:JOO-foot level. The 

three-compa.rtment sha ft was suppo :.·ted vi th a concrete collar and 

vi th steel sets vj. th wooden laggi_n l:' whi.ch had been treated wi th 

a fire-resistl.ve material. The shaLt and the areas around the 

shaft, were dry. Tnc two hOisting compartn~nts were each 5 feet 

square, f~nd the manvJay-and-scrvice-line compartment was 2-1/2 by 

5 feeL in cross sect i. on. The ladders and lan.ding platr'orms \lere 

of st.eel construction. Ladders \Jl~re installed at an an~e with 

steel-grate landint£s at. H3-foot intervals. 

Steel gates provided al. the shaft st.ations were l\.ept closed whlle 

not in use < T'ne t;aCr~ s.ije of the shaft, towHrd the cliff, vas not 

fenced, Hnd i.t presefltt!-i u huze-ro. 
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.n emergl!ncy escape way vas provid.~d through the lJ250-root-level 

adit, vhi ch \ala.n connected to the 1,500 haulage level and other sub

levels a:lJove the 1 .. )00 level by l.addcnrrays through connectint!, 

stapes and raises. Si p.ns designating the emergency escape ways 

were posted, and, reportedly, all underground employees 'Were 

instructed as regards their locations. 

An und.erground hoistroom, located in a. crosscut on the 1,500-foot 

level close to the underground mnchine shop, was provided wi~h an 

electri<.:ally operated Lf-foot diameter single drum hoist. 111e hoist.-· 

ing cal>le was seven-eighths of an inch in diameter and \las properly 

fastened to the hoist Jru.n and supply skip. "I'he hoist was pro

vid.ed 'With an indicat,or and 0. subs tantial hand brak.e, and audible

and visual-sig,nal syste ms operated on 110 volts, alternating cur

rent" 1.11e official state siglal code was posted in the hoist 

house. The hoist vas used to hoist men anel supplies through an 

a.n~;le chute to the EUl,levels and the adi t level, above t:ne 1,500 

level. This section of the mine was not being worked, and the 

hoist \>laS not in operation at the time of this inspection. 

A sma.ll tugger hoist operated by air and locat'ed near the end or 

the l,)UO level haulaEe d.rift, [ j y the lunC!lrOOffi, was used to hoist 

men and supplies to tnree suLlevels 1eing developed aoave the 1,500 

haulage leve l . T:le three suL.levels we~:e designated as the 245 

leve l , the 260-J d r l :'t, and the 320 crosscut . This \las the only 

section of the mine c:eing ope rate d at the time of this inspection} 

a.nd tbe~) e l e vels were connec t eJ. to the worketl-out areas of the 

mine cy stopes , rais l!s , and other travelways. The 110 i st 'Was pro

vided with a. two~rLl.fm··capucity cage ope rated. in a vert-ica.l raise o 

The offi cial state sJ.gnal code was posteJ at the hOist, and a sig

nal belL, ac~ivateJ 'uy pullin g a cord, was used to direct all 

movemen lS of the cage . The cage and level landings were provided 

vi th sr~eel gate 'uars , which were kept closed 'When the cage and 

level landings were not in use. 

LOADING, HAULING, AND DRiLLING 

Ore and waste "'ere loaded into mine cars on the haulage level 

throu e-~h ore chutes or ',Ii th pncuI.1ati c mucking machines. Muck in 

two s (,opes and sU Gle veiti was loaded. in to chutes with electrically 

opera.ted sluShersj and, cn one sutlevel, into i-ton hand-trarn:r:ned 

cars \/i th a pnewr..a. ti c Uluckin t!. machine.. Bat tery-powered locomotives 

'Were used for main-line trarnmi nc. Muck. piles were wet dO\rll1 iii th 

vater tJefore muckinF operRtions were started. The haulage tracks 

were we l l-maintained, flnd s ht!l t/~r holes were provided. Headlights 

and. brakes were provideJ on the haulage locomotives, and trip lig.."lts 

"Jere used. Regular t.rnr:-rr.inf: ope raLions had been suspended s ~Lnce 

the collapse of' ~hf' JieadframL' nnd are bin and, at.. the time of this 

ins pection, were not in operation. 
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tJackleg drills .. ere used for dri lling blastholes. The number of holes and d.rill pattern were governed by local conditions and left to the individual driller's judgment. 

GROUND CONTROL 

The host rock consisted of a diatreme-pipe intrusion in the Grand Canyon sedimenta.ry formations , which was quite dry and stood veil when exposed to the airQ 

Timbers (l.ud expansion shell rock bolts .. ere used for artificial support where needed, and some stopes ve re ' backfilled wi til vas te. Loose roc k was scaled do'W'n as soon as detected, and loose, unsupported roc k wa s no t observed duri ng this inspection. Scaling bars were avail.able in al l \rforking areas. 

VENTlLAT ION 

'I'he electrica.lly oper'ated ventilation fan located in the portal of the ndit on the 1,2 50 level was operated exha.usting ~nd, a.t the tl.ffie of t bis inspection, was causin i;~ 33,000 cubic feet of fresh air a rni.nute t o enter the mine throuf,h the mI.lin hoi; ting shaft. The fresL air 'Was coursed f rom t he shaft through the 1,500 ha ulage l evel a nd. through raises a nd stopes to the \Jor ~~.i n g areas. The hoistinr G1Ul ft and 1,500 l.evel vere in 'uarren material, and the air in this area 'Was not contruninated. 

Compressed. ai r and blower fans ",1 th 12-inch metal tubing were used to augment ventila.tion in the three sublevels being developed at the time of this inspection. The discharge ends of the vent tubi.ng in each of the sublevels was more than 60 feet from the face area s, and air movements could not be detected. It \fa.s stated that developrre nt of the aforementioned three sublevels was being expedi ted to complet i on a t t his time. 'rhe tht'ee levels, when completed, yill be interm nnected to the J.,500 level through a common raise, to augment ventilation. 

DUST 

'rnc mine was dry in some, and. vet in other area.s ~ Water lines on the l, )00 hauJ.age .1. eve 1. were equipped 'Wi th valves and hose connections 1 and the haw.Bt;eway 'was \let down wi th a water hose. Water wa s used durin c all drilling operations, and muck piles "'ere wet down before muckin € operations 'Were started. It wa.s st.a.ted that the dust en£inccr from the st.a.te department of mines made periodic tests for air-borne dust. 

RADIA'I'lON 
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are presently ot' concern as potentia.l health hazards'. Measurements 
to indicate personnel exposure to these were made in va.rious parts 
of the mine. 

r~~ radiation was measured using a specially calibra.ted Geiger 
counter. Results are given in Table 1. Nat"ional Bureau of Standards 
Handbook 5<3 lists five roentgens a year of whole-oody gamma. radia
tion as the maxi.ll1tilll average cumulative dose. To exceed this the 
dose rate during a. 4U-hour ~!eek must exceed 2 0 0 milliroentgens an 
hour. The hiVlcst of eight dose rates measured vas 3~O milli
roentgens an hour. It vas stated that men \lorking in areas coo
taining hi.gh-gra.1e ore were rotated each week to 10\1-grade or barren 
areasj therefore, the dose rate of 2.0 milliroentgens an hour \laS 

not exceeded. 

The concentration of radon-daughter products in the mine atmosphere 
1s reported as Gl multiple of 8. working level (W.L.). One working 
level, 1.3 x 105 million ele ctron- volts of potential alpha. energy 
per liter of al.r, is . cons idered. to be the maximumconcentrat10n 
to \{hich a man can be safely exposed throup-)1out his vO~'king life
time. U. S. Public Hea.l th Service PublicaLi. on No. 494 describes the 
sampling methoo, which consists or filtering the daue;hters from a 
kno\>m volume of air and measurinf..~ the alpha activity on the filter. 

Excessi.ve concentra.tions of radon daughters indicate a need for 
more vent i lation or more control of the radon entering the ventila
ting a.ir, or botho Radon frequently can De controlled tJy sealing 
off' a.bandoned stopes through or by \-rhieh intake air is coursedo 

Increasing the flo", of air to the \lorki.ng place is the most effec
tive means of reducing high radon-daughter concentrations to a 
safe level. The volwne of a.ir requi..red to reduce a specific COD

centrat:i.on to u safe level ca.n be calculated from the equation 

V : V (WaLo) 0.56, 
2 1 

where V is the required volwne of air in c. f omo, 
2 

V is the existing ventilation, c.fom., at 
1 t:i.me of samplj.ng, and 

W.L. is the me a.sured multiple of a 'Working level. 

The requl red volume of air, V
2

' will. be higher if the incoming a:tr 
is contuminated o 

Radon .. ·d.uu t,'htcr concentrations ID('asured and other data are listed 
in Ta.ble ;: . Table 3 l. ists t.he pro .. jected average da.ily exposure 
1p.vels experienced. Ly the m.incrs at the time of inspection. 
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'l"a'ole 1. --Garruna. readings 

r---.----------:"-:---
-------r--::-~:_:__:__

---.- - -
Location Milliroc:ntt;l:ns hour 

260-J Drift, at face 
260-J Drift, bottom raise 

3·0 

245 Station 0.3 
260 Crosscut, face 1.9 
260 Crosscut, slusher 0.3 
320 Crosscut, slusher 0.6 

320 Crosscut, face 0.6 

Lunchroom 0.3 
1,250 Adit~_h_o_i_s_t ____ ____ ~ ________ . ___ l_._O ________ ~ 

Table 2.--Radon-daughter concentra.tion and ventilation data 

Location, Tim 
of Men, Op 

t 

e, Number 
erat:i.on 

face, 
nen 

2 j-J Drift) a 
8:30 a.m. L t WO j 

~' (yJ-J Drif t, 8. 

&:4~~ a.mo, one m 
--24:; '-'I:i_~vcT Gtu 

t slusiler, 

"an 
,fion, 

8:5) a . ro" 
-2Q)-Cr o;i s cut 

--_._-- -
, fac(;, 
•. en 9:1.3 a.m..:.1 t\,fO m 

2 lCrosGcQt J slus h "~ r , 
an 

--

_ ._2_:!!O_~.5-~~~rn 
----.---~--

320 Cros s cut , s l u s ile r, 
j n .. , rae(:; , 

l e n 

9: 26 a.n~ one mo. 
3~?O -Crosscut 

9: -14 a .m. t wo m _ __ ::. ___ ::..L-____ _ 

W1C [lr oorr.~1 1, ~)OO Level , 1 
9 : l+L;i a. m. one rna 
-..:-.--.--~---

.. n 
-0. 

lJl2~)O t-.1 ine -ai. r e x.haust Mit, 
en 

Radon-
duughter 

c.fim.?J COlleen tra tion.Jj VI 
'ronvection 

1!.+.3 X 'vI. L. ;Currents 
Convection 

17.7 X \-1. L. rurrents 
Conve ctton 

19.5 X w. L. Currents - . . .- . 

21.0 X W.L • 700 e.f.mo 
~ ..•. 

__ J.. 7~~0 X W.L. ~,OOO_ c.f.m. 
Convection 

?~. 5 X W.L. Currents 
-;-:----

Air-line 

12.0 X W.L. Venti .Lation 
No- Air 

1..9 X 'vI. L. Movement 
--

13.0 X \-1. L Q 33,000 11 : 09 a ~_1.!.1. no ill ,,---- _. -

V
2 

., 3/ c.!.mo_ 

-------- .. --
... ------ .... 

------_ ..• 

---------- --
.-,---_._--- --
--------_:. 

--------- .-
--_ .. _ .. ---

.,_= ______ .0 

~/ An arit.hmetical average of ~hese samples can not be used to determine 

an average e xpo s ure I'o r tt c men. 

?!Vl could not De measure J. at a.ny of tne lo(;a.tions. At times compressed 

air 'Wus uf;ed to o.ut-9ue nt a ).I" flo,"" !'orceu throUFh 12-inct~ vent tuulng 

to fa.ce areas lo y means of auxil iary l'ans located in old stope areas co 

3/ 
- Vr) could. not Le cal.c uLated Ly formul a, as the air in the auxiliary-fan 

areas va s c on tl.l.JU i.nr.l.l .. t.!\.i '.Ii III r a dvll ciaugh te rG 'rlbi l. e Le ing coursed through 

ol d ·w()rr" .. ! n f.~ s. }::, 'w'U~) :~ :,l.l "cJ. t unL '4Ilt: SU l. 1. evel cro:..;scuts und worKing 

8.rctw wou : (1 [) e \ 1.:::1 t j ; :· ~ v~ (i 'w'i t, h r rC~);1 , wlcuntamina.t(:d ai r from L:li.? 1,500 

If> vel , a s s oon :~~~~ t i., t: .... l ·(;:j ; ; c uts I,/ ' ; ~ ·C hO~ t:d t!1rOud ·l to a raise f r om the 

1, :;(;0 l evel. , .lL ~ l;(. ' L1Ulbl.n (' 'Wa :. : .'1 ~ trw cxtremit if'5 u:' t.Ile ore ood.y. 
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.. · Yvent.:i_lation in the lun~hr()orr. on :Jhc 1, ')00 l~~veL was not. su1'l'il~ien~ 
. ' to reduce the radon-J.auE- :nLcr c () n ~.: ent.,r.'l ~, ion to one wO~4king leve l or 

I less. 

Tat: le 3.--Estimated average full-siii:--t exposure t c radon daugflters 

No. --
2 -, 
1 

2 
1--' 

1 

1 

2 

5 

6 
... ---~ 

Location 
Men Operatio 

-

260~J Drift, at r 

260~ t1 Drift, at s -
260 Crosscut, f 

260 Crosscut z s 

320 Crosscu~s 

n 

Rstima,\:'ed average-~ 
full-shi :· t exposure 
to radon daug:1 tc rs~/ 

----------~-------

ace 10.5 X W.L. 

lusher 
--+--

13.0 X ~l.L. 

ace 

lusher ----
lusher 

320 CrcGscut.L.£ 
- F-' 

ace 9,,0 X W.L. 
--------~~--.---~--------------~ 

.. Jia~.~~e level 0.0 X W.L • 
-----------+---------

Superv:~~s ion and aintenance rru 3.0 X W.L. 

1/ .- Tnese average levels are estimat.ed from infonllation gained in ques-

tionin p. the miners a.s to ",here their time is spent and by weigilting 

the radon-daugn~.er concentrations in these va.rious places in pro

portion. to the time spent in the m. Main areas of exposure a.re, 

generally, included; such as, 'WorkJ.ng place, lunch, travel to and 

from stope, securing supplies, etc. 

QUALITY OF AIH 

Direct reading field test j.nstruments were used to measure CO (carbon 

monoxide) and NC? (nitrogen dioxide) concentrations in the mine air 

during this inspec t ion • 

In &1di tion, a mi.ne-air semple collected in a v'acuum bottle during the 

inspection -was an.alyzed. in the Bureau of Mines laboratory, Denver, 

Colorado. 

Field-tes t results are sho\>fn in Table 4. Laboratory analytical 

results are shown in 'l'able 50 
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• 
Table 4.--Direct field tests 

Percent PPM* Tempe raLure ~cla.tivc Velocity 
Place , Time CO N02 

"f5F \~.B.t 'oF D.B.1f Humidity Air 

260-,J Drift, Convection 
8: 30 a.m. Trace 0.0 

~-
55 57 8% Current 

245 level sLa ... Convection 
tion , 8:55 a.m. '!'race O~O 53 ·54 88% Current 
~-

. __ --_.-1---
-.---~-

260 Crosscut, Convection 
9:15 S.nl o 0002 000 58 60 9(j~ Current 

-

320 Crosscut, Convecti on 

Y:30 a.m. 'hace 0 0 0 52 53 94% Current -

Lunchroom, 
9:50 a.m. Trace 0.0 60 67 fBi 0 

- - ---
1,250 Adit, 
1.1:49 a.m. Trace 000 52 53 91~1> 33,000 - - ---''---. , , 

*Parts per mlLll on 
+Def; rees Fahrcnhei t Wet Bulb 
#Degrees F'ahrenhei t Dry Bulb 

Table 5.--Laboratory analytical results 

...--- - PEHCENT I)PM-r-Sample ""'. 
Number Place, '!'ime °2 CO

2 
co CH4 N2 NO 

-

Y-3800 1,2)0 level ma in 
exha.ust, 11:10 aom. 20.82 · 0.05 0.000 0.00 79.13 ..---

1..:---- -*Part.s per million 

Air for venti.1ation' is c: onsidered to be of satisfactory quality when it 
conta.ins at least 19.) percent O;? (oxygen), not !!lore than 0.5 percent 
CO

2 
(carbon dioxide), and no harmfu .. l quantities of dust or noxious gases. 

The threshol d limit vs .... ue for CO is 0.01 percent and for N02 is 5 parts 
per milli.on. 

The resu.lts lisLed in Table 5 indicate that the a.ir was of satisfactory 
quali ty at the time and place sbo ... rn. 

11 
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El..}1;TRICITY AND ILLUMINATION 

Electric power was received at 2,300 volts and stepped down to 440, 220, and 110 volts, alternating current., for general mine use 0 Transformers vere cooled with nonflammable oil and pla.ced within a fenced enclosure. The transfonner area vas not postedo 

Electric wiring vas well-installed. Electric power, at 2,300 volts, vas taken underground through a separate shaft compartment -oy means of a well-supported armored cable. All electrical equipment vas properly grounded, except for the bench mounted cmd hand-held tools in the shops. Fixed. illumination vas provided at shaft stations, shops, lunchroom, along t~ l, 500 track haulage, and at slusher installations. Electric cap lamps were used for portaole illumination. 

GF,NERAL HEALTH AND SA!c"1.."'TY 

The union safety committee was the functioning safety organization at the mine and handled all rout1.ne safety "Work, inspections, and monthly sa.fety meetings. Cooperat ion be tween this co.'TlIIli ttee and managemen t. was very good. Copies or safety rules were posted on the bulletin o oo.1'd. 8 • 

In tbe past 2 years, 28 men had teen trained i.n first-aid methoos, and the pla.ns were for another class in the irr..LP~diate future. Firstaid supplies, includin g l>as~et-type stretchers, were maintained both on the surface and und.ergrowrl. An ambulance was kept on t.he property, and doctors uno. a hosp). tal were available at Grand Canyon village, 2-1/2 miles a_~y. Physical examinations of employees were not required., except for the previously mentioned annual physical examinations for hoistmen. 

Safety-toed shoes and hard nats were required of all personnel, 
~nd miners \rIere required to wear safety glasses while operatin g slushers .. 

The cha.nge room was kept clea.n and vas equipped vith hot and cold showers, w'ashbasins, and toile ts. BaSKets and hangers 'W'ere provided f o:r cloching storage. Water for drinking and sani cary use was hauled by tank truck a distance 01' (:;5 miles fran Williams, Arizona, at a cost of 105 cents per gallon. Mine vater vas reclaimed for mininr. purposes. 

Records of tne details of individual accidents "ere ~ept 'oy the company, but. severity and frequency rates 'Were not calculated. 

A brass-tag-check-out system was in use. 

12 
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RECQM-.1ENDATIONS 

Oxygen and acetylene cylinders should always be secured 
a.gainst a.ccidental upset. 

Eye protect1.on, either sa.fety glasses or face shields, 
shou~d be supplied for all mec hanicnl grinding operations 
and. their use required a.t all times . . 

Adequate €,-uards should be installed on the blades of the 
tvo table saws in the timber-framing shedo 

Adequate guards should be installed on the flex coupling 
on the circuillting pump in the comIZ'essor room and on 
the V-belt drives on the crusher and the pulverizer in 
the bucking room. 

Lubricating oj.l. should be stored in a fire-resistive 
structure, located as fa.r from other structuren as 
possible 0 

A fire extint.uisher appropria.te for oil fires should be 
installed on the outside of the lube - oil-storage shed. 

Dr1.p pans should be provi.ded in the lube - ail-storage 
shedo 

"No Smoki.ng" signs should be posted at each the lube-oil
storage shed, the gasoline pwnp, and the shaft collar. 

ri'he carbon te Lrachloride fi.re ext inguisher should be 
r emoved from the 1,500 shaft station, and carbon tetra
chloride e x Li.nf.:;uishers should not be used urrlerground 
or in conf:i.ned places 0 

Fire extinguishers should GC i.nspected periodically (at 
least annua.lly), and records of these inspections should 
be kept. 

A suitable number of qUB.ll fied men should be trained j.n 

mine-rescue: operational procedures. 

A. stench metl lod of fire warning should be provided where 
compressed air is used. 

13 
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Fire Ha.za.rds and Fire-Fightin~~uiprn.ent (Cont t~ 

A well-planned mine rescue and fire-fighting procedure 
should be adopt.ed and all employees m&1c thoI"9ughly 
f~ilinr with it~ 

Practice f:i.re drills should be given once or tvice a 
year and should include a requirement tha.t all wlderground 
employe es meet at. desip.JlBted places. The stench used a.s 
a warning a bent, should be blo\>ll1 out of the working places 
as quickly as possible after each prac~ice use. 

Self-rescuers should be provided for all undergroWld 
employees, and employees should be instructed in their 
proper use and lirrLi tao t ions ~ 

Refuge charn1ers and fire doors should be cons tructed at 
strate£ic locations in the mine . 

Before and after using welding and cutting equipment, 
all wljacent dry t1.mber should ue t.horoughly 'Jet dovno 

If cutting or weldin~~ equipment has been used on any 
1Jor}~ in or around the shaft 0 r land int!,5, a.ll ad jacen t 
timber should be inspected thorough1y for fire. 

"No Smoking" signs should be posted in t,he entire tim
oered area at. the 1, )00 level ore pocket durnpir~ facili
ties and at the locomotive-0at.tery-cr:.arging stations. 

Fire extin r uishers safe for use on electrical fires, 
SilCuld be provided at all electrical installations. 

Storage and Use 01' Exnlosives 

The detonator-storage maga.z:i.nc should be provided wi th 
suitable dan E;er signs near-uy, posteci in such a manner 
tha t a t iullet, passi.n g through the t'a(~e of any Sign, 
w1.11 not strH~e t.he magazine. 

The interior of t.he detonc'ltor magaz ine should be kept 
clean and dry at, all t:i.mcs, and materials ot.h ~~ r than 
detonators shOU Ld not ·ue sto rt: cl in t.he maga.zine (this 
does not pr e ven:. t.ile storage of sa.fety fuse or detonat
ing fus e in any Lic l.onator or e xplosives rua gaz:ine). 

T'nc ends of ele c t-ric blasting linr: s should be kept 
Shilll ted at aJ. ,1 t irr~s \Ihile no t- in use. 
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Ven:. ·~ u; i ni:. ~h ) ~j, d LC' t.:urr J. cd t o \·; .i Lntn 30 feet :>:' \.:,!ll' face 9.rc-u at 
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ur 
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UNITED STATES 
DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES 

REGION III 3928 
DIVISION OF MINERAL RESOURCES 

TUCSON FIELD OFFICE 

BOX ~1i:::::mnVi~R9'f1:f¥~ 

TUCSON, ARI ZONA 

June 14, 1963 

Memorandum 

To: M. H. Salsbury, Project Coordinator, Tucson 

From: F. E. Williams, Project Leader, Tucson 

Subject: Orphan Uranium Mine, Sec. 14, T. 31 N., R. 2 E., 
Grand Canyon, Coconino County, Arizona 

During the recent field trip to accompany Mr. Hira Sthapit, Nepal 
Bureau of Mines, the Orphan mine, Western Equities, Inc., on the 
rim of the Grand Canyon was visited. Data herein brings up to date 
the information on file. 

Main ore minerals include uranophane, uraninite, pitchblende, and 
tourbanite. Copper minerals present are chalcocite and slight 
chalcopyrite. 

The past 30,000 tons of ore sold to the Tuba City mill contained --'1 
0.53 percent U308' 1.25 percent Cu, and 2 oz. of Ag per ton. ( 

Current work is being done on the 400 foot level, using shrinkage 
stopes to extract the ore. The de~osit occ~s in a pipe-like body 
of known dimensions wi thin the Grand Canyon geologic column. Mr :' 
¥~urice Castagne, Mine Manager, quoted present blocked out ore 
reserves at 180,000 tons. 

Some cost figures and other data given by ~tr. Castagne follow: 

cc -

Employment 
Shaft cost (total) 
Main drift cost (total 
Present production 
Gross ore value 
Direct Mining costs 
Total mining costs 
Royalty and Haulage 

25 underground men per shift 
$242/foot 

56/foot 
200 TPD 
50/ton 
5.98/ton 

Net Profit for April 1963 

11. 71/ton 
8.00/ton 

$165, ·r~·6 

D.O.Kennedy 
Ariz. Bureau of Mines _____ ' 
File 463.2/19033~ 
H. R. Sthapit 
DF 

~f.CUd~ 
Frank E. Williams 
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Y'.rI- • Jl:l(lt"e{i ~li.l~on 
Arizona Bvxeau 01 Mines 
Un.i;vc:&lIoity of l~rizorl3 
':-acson, jU"·iz., 

. 'V'e17 801~ to l~ar of y()ur long ljiegp~ o:f :t11.n0s~ar!d no'pe you 
(:~:{~ oo.ck on ;votU'" feet 8.g<?J,n If fir. GeCllel'l was l1\'t.erestE~ in the 
K()(l®.chrome~ f'",ud as'.klad r:'2 to convey hta thanl!s to you tor them. 

Apparently our reIJOrt\rv>.rtt~ O.K. fUld 'Was accepted. I had tOl:'eturn 
and cucci:. thtdr sUJ':"-l/eJf about one l'tiOnth la.ter .. It t~urn(;?-(l out that 
the l'!drlerlS.l su;rveyor h~d. i~ac1e & 1 €~£": ,C)};t in locat:tou of the clmim. 
H()~f.i(~ver, this bad 1i ttlu 01.· r10 e ff'cH'!-t on loca;?;l.on of the outcrop 
wJ;tlu.n. clatrL! bound.1E1t"iep3 .. l'(U;o t·hi& l'ftina f.H.U'·veYi i1;ere in e3?J!'"<,1.4 in 
mot~t, J?lsces ~!l1d cox"I'ectio1f.5 were ~t:a.~Je of thim ~'1):d.t a 

I pl~<')!filsed t() retu.:t"n the l1eg--ati.Yea ~i"OU furnlshed for the rf-Jp-<:;)rt .. 
:( f ra. not eble to do this br;:~c!sllse ull negatives for Bureau ~'~portB are-
1tld~~x.ed end FIJ.1a on f'il(~ $ 
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:t$.;n\:~J~l£;Il t ~!~'i.qltf~g 1;.1 ., f.n,k~:~l~~'$: 1J t'l~~\t..c·~ 
If~-'\'~;~,iJl {~dt· l:;1!ue~ , 

\l;~ (i:!l~~.l(~)th~ !~~l.":!J.l:~?:~l ~:zi1. f ;)\fl;" tt·~~~tt~~ ~ r:'t{,~;}K;~~~~; ( iW) fiA~fl ~:nx~~: ... zY or t~~~.:! 
~~~;~~;·if.'M11 C:· .t.f~~tJ~~, r.:t:\j;~;:;:;·SU .. ~tiJ ~~t:l\J~Jey t ~l~~~li ~}.. ~ ~~}~{) :1'~~)S?n~~~ \.;~~~ l::~~~' .2~~{~· ~iJf t~iir1.t1)·4;t 
!:tJl!~$il~m~ tl ~ E ~ :t.~.t)~;'~~:: 1:~}]O ~~j.~(~~""t-~~:k ·tit!t~ J.ff\:J;~r~~~~l~~.l~ ti~ul ·tit;~ ~lj,U'Z,(:;i~ t,u :t~tw 
~\1:Y~~;:f~'·'.~.~:t~: i'~~ti! ~/~·tr:t~~~~f.:;:;jl f; 

l: ~~ ~i.·tFr;~$:l1:$. i~~~~\ij tl~ c\~i i~Jl .• ~~ t f~ I, ~;'~t~(;~~~ ~~~~i~}~l :t!'\ .1. ~~l::? ~;';;1' t .r ;.~g l~ Ii .fl. t"\(f;~lit~~~ 
f~~l.:t~(;: j,~~}~ ~; ' U:~1~~\,t~f$ 'f:ti7 ~~~~r} ~t .. ~Jj~~;_'!1t~:r~!:t t~~~'t'~.tJj .fs\t:l to ~}/~ ~j~~',(~~il'~j,t tlih#i. (:-ja:~~rt:~tiC1~ ~r:':(t{~~1l 
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14'~) r'8~1)~ f3<t.~,tb~1;tU.J.t~ f:it i!,t~1 ~,< ... tt1 '<~~.i r<~::.d,t.t~·},ti; ('¥!} tht ,f£lt,('.,.~""~~:1;~j. t~ ~if $.n~ttr~,~, ,:;':l; te~~ 
l ~~:£~ ~:~~ t~~1·~~L~.0 1;I;{5'~:re:1f $ -~~~~~t ~~ ~.A r1~~r:;,~~~ '~~'~~~ .. ~.}.~1j. ta ;,;~ :.'1Z~k~ ( j.;t- ~f,tt~ {~::j~~:n~~~ {~tii~):~:~1r ~ " "'f~~~ .. ;~\:;n.{;'~6~t ,. 
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~';,r:.ll r.:';'i;'17.i tJ:;~::;$ tl ~'~v;t<},,:w' Uo~l~\J:~· ,:::'/~~f': 9;i('tf;r~~:;ti.51 ~:d~' 1A:~~ ~~:too \;O\1ir,id,n g i ~.~ '~t:'t~.1::~,;eol~ 
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Rl®Itf (# ~11I'fVd or (l~p.N CLAIM SURVEY 
COi:OOIUO COth'1I'Y, ARIZ. -, 

Q\:tMtiOO£ eOM~::rs.1D.s t-he 1"'~:llab111t7 or-tb8 trd:trial. 8lJ14'W)1tii oJ: thb 

~~3ted Wflt t~pe~d to be a dl~~~e~llt ~tf.~~~ t~ lY'~teJ$ Glt~.bn tl1;tU*\l'w:r ~nd 
, ' ' , \-j ~ 

're~ work. ~M 41"l~$ ;r~u.lte4 In tlw't1 "w~~ndat1.QIWl (l)ll~'fe a, 
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UU1tt'tb with that. oltud.ned by the P$J.it .~r-v1ce @.ng! .. n~H- ta the1.r fit.ttr'\Nq 

(fla .. 1): M e~ok -'''nS .. de (j£ th1.6 wrk,. qt~J a.,;re __ t be1'(,w.~eu th~~e two 

to the I:leld #.~~S oit' John ill .. lJ$~\l:", tJ. •. s. Dar9ut'~ ,mn~~l' (1n Orb~eJl CJ~il1m 

Ito. 2004, 1;l}e. claim ~"tPJl4 'be mB.)l~d Q}i)pl~..:t .. tely lho tMt ~. 60 ~ E.. in 4l1J..l:~t.lf.1a 
- - - 0 

fi'1>~ tl~ :pos.i tiM 1 to 6etuall1 Ol::"'''Yl}i~». on tlia{~WJ.i~ Md the ar~lld. fAn.~l.l lim. . 

Loo~~ ~'uld. tul oU.t.q.lde ~· clfl,L.lf!\ 00U.na~j,rl@3 . !b~ u:~.r.tl'"OV~l:'tfble exil~t:!.nf$ 

1'~~&1e~1 ftt~t~l_~~9 OO{i1gMtt~ iihe lo~tiQll of th~ · el~im : On tb.~ f;l'ound. el~ tl'J'l."e~ 

Cl"Op o:~~ tb~ Q:r-~~~ loo.lt , atld. the .loeati\~~l of. &di.t.G ~~\ the dt~,;i:f~~~Z1' .pit a$ 
". . .. - .. , . " 

l::lio~tr.l C~, U~~~t;~ ·l1 Pl.~,t of t~) CiF»~n. elrd~ (N.g •. . 2) It It "~$ 10-cat·1on k7.tl tbl~ 

No. 
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J.144 ~ 6311 :'U .. 5~; 0 5.lE 
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(!Ql" . No~ 1- 2.~4J-~ . #:f2J~ o . U , # 0 ~r;f~ ~Ja t f~""' " 

Cor. tb . 2 1(£a .. 6;n~ r~~5 ~.ll i 
Cot' .. N~;. 3 2""1'99" ~;(J:l 1.9)) ,, ],,9£ 
~r. ~~ I .. 32rr5;;9~~ 1 ,,(l.·;. Q(J'9 
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Memoren.dum 

'1'0: Ao S. Konaelm.en, Acting Chief', Division of Mineral }1esources 
' \ ,. ! . 

From: .... W. E. Young, Mining Engineer 

Subject: Summary Report, Orphan Mine 

The Ox'phon mining claim is a patented cla.im 81 tuated in sec. 14, T. 31 N., 
R. 2 E., Gi 1a and Salt River base and meridian • in Grand Canyon National 
Perk, Coconino County, Ariz. It is mraed by \iJestern Gold and Uranium, 
Inc • 

. Product~:i.on from the claim was about 2,000 tons of u..-re.nlum ore a. month 
during 1955 ... 1959 and about 7,000 tons S l¥1..l)ntih in 1960, all of 'Which was 
shipped to Rare fI~tals mill £1,,(; Tuba City, Ariz. About )00,000 tons of 

I 
.. . .. ... .. . .. .... , 

ore corrcaining 0.25 percent U
3

0S remain in the mine as an inferred reserve. .. .. ... -. ··1 

' .1.>' I 
Tl1e ore OCCllrG at the periphery ot- a diatreme, or br~~ccia pipe, vrhich is .. --- .. " , I 
roughly ~·OO feet; in diE1J~ter and is lmo~n to extend for at l east 800 teet ' (. I 

below its outcrop. l~le atr1.l.ctv.re plunges steeply to the llortherurt. A . ....... . ~. ~ .. .... .. .. ! 
rnuriber of' siwile.r atru.ctut'ea occur in t he area, one know as the Copper I 
Mountain deposit being on the opposite , 01" north, rim of the Grand Canyon. .. __ .. __ ...... ~ 

I ,. Wbe Yuine is worlted. throUl!)l a vertical 3-conrpartment shaft 1,585 feet deep 
that has a 900 feet crosscut on the 1, 500~foot level. 1\10 raises connect 
the crosscut lri th 'Working levels • .. ' 

'" . • i .. ; ... , ' 

ti)· l.~/ ' . '-;J' /J .... . 
w. E. to .1S' . 
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-. , . " .. - ,' 

., ., . / . . ' " '" 
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' "1 .. 
6-803 

(January ~952) 
UNITED STATES 

PARTMENT OF THE INTERI 
BUREAU OF MINES 

-'" , ", SUMMARY REPORT OF MINERALS EXAMINATION 

S ta t e __ ~~~~~ _________ __ ~~_~_C~~n ty _____ ~~_9.ll~_ll9. ________________ . ________ ___ . __ Min e ral P rcc1u c ts------~3~8----------------------------

Name ~o f p rope rty 0 r depos i t __ .?:.~~.~.~_.~.~.~ ....... _ .. ________ . __ ._ ...... _. ___ -__ ._. _________ . _____ .......... _ .. ___ . ____ . __ ._ .......... -... ----
. ' 5-17-61 ' . W E. Young --- -~ - ' (' ''; ~ . - -- - - ' '. " -'" 5-24-61 Da te exam~ned _______ ____ _ ~-----.---.. Eng~nee r ____ ,-~ __________ :, _______ ~ _ : __ ::_ ~ ____ .. ~-_': ___ :· ___ Date ' 0 f th ~s repo rt_~_: _________________ . _____ . 

Reason fo r examina tion ____ ..Re_que_s_t __ .f_o.r __ .r_eJ).ort __ .on._:tYD.e __ Qf __ g.~QlQgi~al __ Qc.c.u:r.r..e.nc_e.. ________________ ________ . ___ .. 
. - . . . . 

Eng i ne e r 'ac c ompan i ed by ____ .~~9::r_~_~ , )J~ ___ wt!-_~.9~_. ______________________ Add res s ____ ~~~~~J ___ A!:~~_9.~?:' ____________ ____________ ._ 

Exj,en to f p rope rty _ . _______ .:.;: __ ~~ __ ?_~~~ ~_~._: ___ ... _____ .. _____ ~ ___ ._. __ ._._ ............ __ ..... _ .......... _ .. __ .. _.-._ ..... ___ .. _~._.'_' . __ . ___ . ~ ._._ .. ____ . 

Owner __ .. --.!!~~~~::~~--~~~-_~._~~~~~~~ __ .~?=._ ... -___ -_.~' ... ' .. ' ..... _' __________ 1\ddress_' ___ ~~~.· ___ ~?-:~~:_~:_~~~~_):_ : _._._. _____ . ___ .. 
None , 

Le ased 0 r op t i oned to .. __ ._- ___________ ~ ____________ ~ ______________________ . ___ . _____ Add re ss __ . _______________ . _________ . __ . _______ _____ ______________ .. 

Sec. 14, T. ,3l N., ,, :R. 2 E .. , Gila .and Salt River .' 
Loc~ tion 0 f p rope rty (be spe c i f i c ) ___ . __ . ___ ~~_~ ______ : _ ~~--- ~ --:-.. ~ ~' : .. ::.-.:.-~:--.---._. _________________ ._ .. _._ ...... _. __ .. ____ . ____ . ______ _ 

B. & M. Coconino Count:y J. Arizona r' , __ ' , ," ' . , • ' 

- -- - -- - - ~ -. -. - - - •• -- - - - - - - -- -. ' ,' - -. -- - ~ 0~,~ - -: :-';:j -. -'" --. -----. -.- -.-. ------- -- --. --.- --- -. --+ ---. --!- - -. '--.' --.- -. -- --- --. -- - - - - - - - -- - -- --•••• - - -- - -.'""' ..... -. - - - -. --- - -- - -- - - - - ---

Type of deposi t and mineralogy (brief description) ______ ~~~~~~~::~ __ ~~~~~~~ __ ~~~~ .. _____ ~~~~~~ _____ ... 

vertical pipe with constricted neck. Ore occurs in annular rings on the periphery of 
--~- --_ ... -_ ....... -- ----- - ... - -.: ......... - .. - .... - - ... --- -- .. - ....... _ ........ _ .... _ .. .. ....... _ .... _ ...... -_ .......... - ... ---oo .......................................... _ ........ oo .. _ ............... _ ..................... - __ .... - ____ ..... __ .... __ .. _ .... __ ............. _ .. _ ........ _ ... _ .. -_ .. __ ...... oo 

the brecci~ pipe and in ore shoots within the main structure~ , 

Known dimensions of the deposit ' 
, 400 t 400 • 800 f + Leng th._ ,_ ,_, _._. ____ . __ .. _ ... --Wid tho _ ... __ . ____ . ___ . ______ a. _Dep th __ .. _ ... , __ .. _'" . ____ ____ .. _____ _ 

At ti tude 0 f the deposi t (strike, dip, etc.) .. ___ ~~ __ !?_:..~_~.~_~_~_P_~!?:~_!?_~~_~_~_~ __ ~~~~!?~ __ ~~ __ ~ ______ .. ______ ._ 
northeast direction. -

-- - ..... -- .................... _ ....... -_ .. - _ .......... _ .. - - --- - _ .. _ ....... _ ...... _ .... _ .. _ .... - _ ... '_ .... -- - - - -_ ...... - _ .. - - - .. ;.. -- -_ ................. - _ .. _ .. ' ; .. oo 'oo .. _ .............. - ............ -- ............ - _ .. -- -- _ .. _ .... - ___ - __ ........... _____ - ......... _ .. - _ ...... -_ ............ - - _ .. . 

Possible ' extensions ; correlation of known showings _____ ~::~ ___ ~?.~_~~_:::~~ __ ~_~~_~ __ ~_~:~_.~::-~~~~~_.~~ ______ .. 
a depth of 400 feet below the outcrop. ~amond, ~illing - il1dicates mineralization 

.... _. -_ ........... --_ .. -............. -_ .. ---- .... --_ .... -_ .. -- .... ---_ ........... -. --_ ..... -- ........... -......... _ ...... -- ..... -_ .. -.. -- - .;:. ... ~ .. -;.. .... ~ .. _ ...... _ ... ----- .. _ ...... _ .. -......... -_ .......... _ ...... ----.... -- -- .. ----_ .. -----.. _ ............. -_ ....... ---.. --- -_ .. ---
extends plus 800 feet below outcrop. --...... _ .... - ,~-----~-~'" ~:~ ...... : -_ .... "':-:';- ----- ..... -.... -.... _ .. _ .... -....... -- -- ----.. -----_ ....... -- _ .. _ .. --.. -... --- _ ...... ------ -- --..... -- ----- ---_ .. _ ..... -....... --............. -_ ...... _ .... --- .. --_ ... -........ -- _ ............ --- -- -- _ .... ---

••••••.• -. e_. _______ •. __ ~_ •.•. e. ~ ••• ____ ' __ ~ '_,~i_~ ___ • _ ~ ______ • _____ ._ •••• _ •• _- ~ ••• ~ . _ -J-:;/_-; ____ ~. _ ~.: _ •• , _: ________ : ___ '-~ ... ~ _.,. ;. _~ : ~ __ ~ ~ _____ i. .. J .. :t). _ .. ~' . j •• • '.' ••••• ;' •••• _. ___ ._~ •••• 

Mine workings (brief des'cription or attach map or sketch) (indicate whether ' accessable) .. _ ... 
1,585 foot vertical shaft. 900 foot crosscut from shaft to breccia pipe. Mine 

...... - ...... . - .... .1> ...... __ .. _ '- _ ... ___ ..- " _ ............ _ ......... _ .... _ .......... _ .......... _ .... _ .. __ ....................... _ .. _ .. _ ...... __ .. _ ...................... __ ...... ___ .... __ .. .. _ ................ _ ...... _ .... ... ____ ....... _ .. _ ... _ ..... _ ............ ___ ..... __ .... __ ...... ___ .... ___ ........ ____ ..... __ _ 

~10rkings on several levels. " ' , ' .. 
• - .............. - ................... - ...... _ ...................... __ ................................ _ ..... ___ ......................... _ ................. "''''' _ .~ ...... _ ~ ............ .. oo'" _ ... ' .. _ ....... _ .......... _ ............................ __ .. _ ..... _ .... ~ ..... ~ .. ~ ........ __ ..... :-........... _ w ........ OO" _ "".OO""" _ .... _ 

(over) 
, - , -, • • - .... . - • • . ,~~ , . ... '.'r-"1I ;-· ' ,." ... ~ ......... ' • 
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Mining ,and ' milling .equ~pme~t . on property ____ ~~~~~?---~~~?:~~~~ __ ~~~ __ ~'?_~~_~~ __ 'l!?_?__~E_~_<?~_~ __________________ . 

mining equipment • 
...... •. ~-"" -,-"'" ~~ ...... - ... ~ --)~ ................. -. ,~ ~:-: - ..... J---~.~ .. ~ ....... ~: • .., -- ......... J -J-•• ~ ".~.J ~~ ..... -~-•. ~~- -,. -:.~ -; -;-~; ~ ... ~~~-J"- _ .. :: ........ .,.. •. :,:-"-~.:-" ~ - -.... ··~·'-:· .. T-:-·· ·--1- -~_ ........ ' .... ~: ... --:- .. -.. -............. -.--_.-

. " , ' , ' t . III" . '" ,' " 

.. Approximately 2,000 tons per mo. 1955-1959; 7,000 tons per Pas t pro d u c t 1 on (1 f any) _____ ., _. ____________ '" _ ... __________________________ ........... _ .. ---.. -.. _._. __ . ______ . _________________ . ________ -- ____ a ______ ••• 

month 1959-1960 
.- _ .. -':;"- ~'-- ......... ",';: ...... __ A': -- ... .:. ...... --J~3--'" ~ .. ~ ... ~ -"-.-- ~ ~ ~1~·""""""''' ~ • .:.~:.--: . ' •••• ~: ......... - ......................................................................................... -- -_ .. -_ .................. - .. - .. ---- .. _ ...... -- .. ---- ....... -~--

Present , rate 0 ~ )productiQn . (i f any) "'._. ~,~ .. :._ .. 1.~~ .. :t?5?~_~_'r!?~!;'~~~~~~~~~ - ~ .~ ~.~~:~ .. ~.r:: .. : ~' ~ .. :U~.~ .. ~. !. ~.:~ ......... ____ .. 

__ .~ ...................... _ .......... _ .... _____ ~ ••• ~ .............. _ ~ ___ .. __ '. ___ .... __ .......................... _ ............... __ ................ _ ......... _ .. __ '!" .. I .. '. ~ .... _'~l;;;!~ . '., ;)~ _ ~ _ .... ~ .. __ ~_ .:.~.~2 _ ...... ',;. ~ .. ~.~ .... :;: .... ;,. ~ ~ . I ............ ~~ ._ .. : ............. _ 

Sampl ing {des c r i be ~(b rie fly, 0 rat tach ske tch ) __ ..... ~~~: .... _ .. __ . __ ._ ......... __ .. _._ .. _ ...... __ ._ ..... _ ....... ______ ... _ .. _._. __ . 

. ....... .. _ ... _. __ ... ___ .. , .•... "' __ .. , .. _ .......... ___ . _.,. _ ....... __ .... _ .• _~ ..... __ ..... ,. ~ ....... ~~ '.:~'. ~ .~ .l _. _'" _{ .. , _ .... ;.-.'. ~ ~ ~ _~'_~_~ __ ~ ~:.:~ .. --. -. '" .~.~:~ ;,;~ _ . ."._ .. _ .... ______ . 

""_" __ ~._ .. _. ____ ,. __ .. _ .. _. __ .. __ ......... _____ .... _. _____ . _____ ._ .. _____ . ___ :_ ~~';~ ! .. __ ... _., _ .. _ ... _ ... __ . _" . ~~~~~~_ !._. __ •• _ . __ .•. ______ ._ •• __ . ____ ._;2~ ., _______ ' ___ . __ ., ___ . 

Tentative Estimate of Reserves 
,(Subj.e,qt tq revisiqn when -, assays 9-re ~: recei ved:;- or ~ after , engineering calculations) 

Mea su r ~ bI (? ~ _ .~~~-___ ::: __ . _::; _,. ____ : : •• ' •• :;_~.~~ -1-~ _ ~ . -:'_,. __ . ~ _ ~ _~ _ ~_: t 0 {} s __ ., .. ~ .~ :: .~~'. ::. .-:r.. ~I --: -~~ _L,~~ -:. __ :_" _ .'~-:r. ___ ~:;_. _G rad e ___ -~. _ -_~: _ --_ -. --~. -- ~ - - ~ --. __ a. 

I nd i ca t e d ___ .. ' ___________ . __ . ~ ______ . ~ _._' ____ . _' ____ . _______ ~ ___ . ___ t ons_. ___________ .. _ .... __ .. ~_J. '_,_,~,_~_.~ ___ ~-~.~; _______ ~~ ... G rade . ___ ~ ___ ~_:. __ . ___ ~ __ ~ __ ~~ _._ .. __ _ 

. _ , .. , .~ , , 5,90,000 " ' Uranium ore . 0.25 In fer red __ ._._~ __ ~' .. ;'._.-.; _. :~._. __ I.: . ."_;~ .. '. _ ...... _ ..•. . _' __ ~ .. _. ___ ._ t on s.- ._ ._. ______ ._ .... _. __ ._._ .. __ . ___ ._._. _ .. __ .. _. ___ Grade __ ______ .. __ ... ___ . __ ' ___ . ___ .. __ a 

Mining me thod (actual 0 r suggested) ----.- -~ - ;¥?~~.-~<?-1~- 3"~-:p-~.IJ..-~~~9J?t~-1$-~.----c:::,-~-- : . __ : ___ . ____ ~._ ~-:'~~:--- ~::: .. -~ ~~-.---.- .. -:.- ' 
.. '. " " , 

__ .. _____ .. _ .. _ ... ..... __ .. __ •••• _ ... _ ...... ---- ... - -- -_ ............. __ ...... . - . ... ... _--:-~- ................ ___ ••• ___ ... • __ 01 ______ • •• __ • __ .............. _ ._ ••• _ .... __ • ___ ••••••••• ___ ._ ••• ____ ........... --. -- - -- _ .... -- .. - -----_ .. 

M·Il· .. ' ~ . , t-';": d '7 (' t ""- '1 ' t d) , Ore is shipped .:to Rare ,,}1etals 1 lng or process,lng meuo " ac ua or sugges e ______ ________ _______ . ______ .. _._._.';'_ ....... --.----:-'_._._ ... _____ .. _ .. __ .... _. 

Uranium mill at ,Tuba City, -,~~zona. -.--_ .. .............. -~ ....... -.. .. ........... ~ .......... -.... .. .... _ ...... -.. -- -- _ ..................... -.. - ..... -_ .. --- -- ........ _ .. ----_ .. _ ....... -......... --...... -- -- ...... ... .. -_ .. ----_ .. -_ ..... --- ..... --.. -.. ----... _ ..... -- .. ---..... -- ..... -_ .. -.............. -.. ... -..... .. 
• ' ., ' • . ,' " ! ' -.!- : ', -- , ~ . ' ~- ~ .'J - . ';J . ", '. ' . . l~ ! .. J:;::o--j , : - ,~f :~'·-: ,; ·: 

P roc e S S 1 ng te s t s su gg est ed .... ............... ---- ....... _. _ .......... ___ .... _ ... __ .... __ .. ..... _ .... _ ..... _ ....... _ .............. _ ..... _ ........ ___ . __ .. _. 

until 1966. ____ ._ .. __ "._ -: ............................ _ ..... _ .... __ ... __________ . __ .. _____ ..... ____ ..... _ .. ~ :;._ .. ;~-;..-_ ... :l-...... _____ ............ ______________ . __ .. __ .. _ ...... __ .. ___ . _ ..• ___ ... _______ ..... __ ....... .. ___ .... ___ ......... _ .... _ .. _ ........... . 

. , 1 

~--'-""- ._ ..... --' ..... --._ ..... --_ .. _ ..... --~-. ~ . ~ ~ -" _ .. --.. ~ _.? :-.~. ~.~-.~- -. -_._. _ ... ' .. -"-_ ...... _ .. --.. _-_._ ... ~ .. -.. _.--_. -' -.~ -...... ---__ a Q ~ ~~ ._ •. _. _. _ .... _ --_. _' _. __ ._._ 

To be accompanied by brief let ter giving examining engineer's general impression of the 
deposi t, his impression of the owner I and any other confidential information he may care 
to submit. Refer to any known prior examinations and reports. May be executed in pencil. 
Should be mailed within 24 hours after examination is completed. 

Send original and one copy to Was~ington Office. 

I ~ ~ '. a,·~·i(l. 
'iiJif 

.,., . 

' ~ '\Q a tlng Seotion, Wnshington, D. C. 
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Mr. N~x E.KOfford 
Chief G~.logjst 
\'-leGtern (}'lld 81ld th"'~ium, ' Inc. 
Grfwd. C.et.uyon, Ari,z,ona 
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'!t()tll! !.ett,e~ of 1\1ay !5 crQ~sed O~ r eport t.o you. dated lvit1,Y ~6. in th~~ luaU. ,\Ve 'tl~li~\fe ('1.\1t" repo~t iZCVGl'1'$11 n~:;3arly .all th~ {lu.e~i;~.f;'}M in yo:uw 
l~}t.ter~ ~Xh(JJ;1~\} ~l1e fe~l :still t'£.Ged ~nplifi:Cation al~e e()-vel'~d b~low: ri . , 

Itt tnt) p¢rli,.~·nl oct th~ n:tin~:l~iU d~poatt ll~\t~'POtie:d. ,¢e;~r tt'{1!.d t;jth~l" nJ)Jr.~,Q 
~~~{H.oactiv~ r~·11n.c~:-lla O~";C'"Ul!' "ifhh the u:~~r.dun:ln~~bl~"~Mr-;. "J:h~1:~ !l'lay h:.~ve 1 • 1 . '.1<. " , '" .-., ... ''''~ ~"'" ~ • 
Q.ft)~;l'l. r~Yl:'~Cl~a ' f.H:;'f;:1~0g.at.t1Jll ~~ ~11·0 tie~retl at tJ;)l.e. f~~Aa1!:~ nf~fa;,' l. ~!e qii.$ ~(;;'\ter'y pit (l 'tyutf. tf C~\\t V~~~ ir.l"f, not ~.\V'~~~e or U"fi Qef.):loqk~al ~f!$~o-n,it'lf; h~Jted (')t'j, 
t~fh(;H: P':l ti1.t1 t-al (:{~l:'lo.-*Jit :Jt !:0;1j4;(HJ it 1.H.~f.~m. q,uit.e likel." tl1at i:h~,n;e -,vUl b-0 Zt)t-:~,~ 
~~:· t*~~t!g{tt~n.t; ~~!:id. ilegX.'r.! g:4~.tlO1l of r,(J,'b:M'iz;;-al$ ,\'¥/tth depth. 

iPteld ~vid~tt~~(! of'fer$ no anS'V~l" to t.he$el f;W'l)~\..:.@'stiOf!~. it (-jC·&mtJ p1"'ohable. 
t:.ht.l.t the atUlt!U:.U;' ~~Ylg stl""Glct.ure \"fJa~ t;1'le diaeov~l'Y V'ei.n; h'l'J"*(tV-e~ f it ~H.'~etn.~ 
e~n:'tr3i.ln. th~t ;'it th~ thl1~ o! l<.X:Qtion, ~~trl ~,i: the thno ef pate'l1t n.ot e-nOtl~h\-"'[(n:' it had be~ll d.OlW to dis.elo~e tl~ ~,!l"'cu,la= latura (.)! tb,is gone of lumer;iti$atlon. 

eC1 l)b~~tor }\.t 1"'£.:il\y 
Resou ' < s - W. Young 
c. H. ohnson 

1"':r,.t",~~~l1:!.~;': . :>-~~~~~~~",.J'~~~'l'IV~w.-1;'~~~'~~ "l'r.P~ "'~:~r.-,t?l\'J':!-'~"'l-'{I':l:--;,~~~~r~~t:~':'I"'f.ni!""!,":~,'tY.$"J~ ... ,-."1f7t'?!:n'~',{--::1i ';·,~"T:if'~_~~':~~"'·" "~ ~·~~"""'"--·'- · · 
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1'be '¥'<)r~ rr~k(;d ~rUf1tM!l ~!o. Z I!!m. t~· J}t1*~y ,lal and O~l {)U·r f!gu.re l 

eOg'~tftul.e$ pal:rt of the r.tl"~-l)m.ent tt11~CV~~t. This ~dtt atal."too :rO\tghly 

l)Q.raU.el to the fli,u!lines of. the \Ua1r~'!. vJhleb. would 6~ln to ht.di~ate that 

the 1.ocat·o:r b~li.~.,e,d thiG to bo: t he tli1!':ecti.o~\ of the m.inijr~t2i:cd stYU.(:tt}.r<f; 

hOW~V~l\~ ~ ha~'~, M pt'oai th1.~t t his wz~s .hiD bdi6f..b.ct~al!y~ th4't rnln~l·:t.lit~ 

sation e~el;.dg t i.lfJ ~:o.t; i:re 1cnS-t11 oi the wtntking marlr..(?:O. "1'')~UrM~l ~'.,fQ:. a t ~ ~Jltl 

h~yc.nd. !xl};l~lc~lt:411y". (Hlr dra£tr~:'1~"'m> il1{!4Y-e.l't~nUy 10f t the r1t~e('N~~y th.~t 

('4£ £ig~l~'~ ~\;o. 4 lt l".be dl$~(jve~ flll&!t ie situated at th~ pt..~t~ d' t:~T1d.. 

l'lQ. i~. 
I;' ,:- " . 

. .;. . ' ':,,- .. . ; ; •• ~~~ .!,.... 
j:' . ', s .. ' 

I . 

r:S,SC(!ti!t~:t:I1it!,~rJ:tiu11 r~o.. ! • ~tt~re a d.t~c~rj1ibl.e strike to t.It. dt$eewry ! 

v;G~r~~ '~6r';Z~>v~r:1~etio!1 !·~e. 4: - t~1f. 00" \'~hat i~ that 'fI~it~~? u . 
~;~"'.~::P L' ·)4 J 1it ? -rtlH~ ~"':a.,.trhi1J -~ 

.. 

-- • • ,., ~ ".t'. , o j ' , . 

If th~ art~x:.l.a~ ~h:..g l~ eQn~bl$r.ed t.o btl the Q.U;(;OV$ry vett1.; 'It b..a11' ~!!t~"U:ly 

ei~"c'i11a1"- llt:;:ttt~"f} ti,g~d a. c~t,tl.t~lly vat'Yblildh:~'U:\')n li:;1.d allgie cl cil1~. if 

~'cift~~;;Ji:'11:e Hb:3r~.;tc:ia Ph"'~2:.,t~ co~.?~.dere.d to 'f)* the 'dtge'e-V~lf1 ~-eit'1i~ th.· 

'$tr£~;,:~~ <;~l,t't t~~r~t b~ d~flr~d liS i'blI01;-:S: )3y' d{;fh1itlo~ t.h~· ~t!' l1:tlf) Is &"t right 

~nn' ((< ~~!. v:t £:~4~'" ell'.} 1~ a.·ho~~nl 1;)0-< th,e 'tn.Zi!·,P!l ~,nd. $~Cttt,l~10 .1.inel.~d b1e aU,;: 
~ I;j)~"''"'' , ~~ ... "it. 'fJ ., _ ~ 

repot'tJ ~h~ dtl') t~ ~.:o1:'~h:Cf';$t. ~rh_¢r~fot"~. ~he st-rik~ 18 :n;orthvfc:~t~~ooth¢t.a~t 

~t~~ h,~ .tl,¢arly~f 1rl~htan.~Lles tG k;~ f:;l:!cl~~mril. th~'· O~l)htm e!~i'r~ ';i 

.. -:, '. ~ . .;. ' .. ~. " :!! to. ; , .~ " .,. ' . ~/ ~t { .. :. ::~ 'i ... .. ; # ~ " .!;!,.,; ;2 '-~ -... \':" _" 

l 7iJi b~.iCv~ that til" at~'nre hMir'~\tiQ~' tt.~~~l~t wU;J~ ttzat ~l:'~-t;:~~~y.' ~n W1: 

lv!a" 4tt$.th ~~rw:}l:""~t p~V"id~n, ~.l tt~ ava,i1.~*m~~ £att~1a).1 ~J;~,t:a ti14~t, yetI r{~("fu.e,t.rted. 

j)..,.f!;.. lTJJ.:H:'ltiOti-ecrt hl ~)U;!f r-eptu:t, tJ~ (;¢;n~~l)~).'n." ha.$ gt~r~{,;t'~l to ~~~O Lt).. a CC'tl?ate 

St,\r-V'1Y f.}~ l:!~te cl~.£r.~~ aud we have ag;:~{~d to r~ttU'U tu the tnh~~SI (:.h~~k th~ 

t!i ... ",,,~~~ f'j,~ >:*'1"" .... ~ ~;~ . . " " . ~" .~,, ~t'. ~'hl\1l. """"l,~~'!'·H~·~·~~ ~~·t· .01,,,{,' ~,""""~~~ ~~ .. ~~ f.""i> -dnt.d~~. p:'t"""" }.,fi'th'it~ ~r"f5.·~ 

~~""'"~ Iff '¥" # ~~"* 't;~'4~~1.\.,:t. ~~t I'M ""rv"' ''''"-''lu-lt!''~~ J;if~' ~.1\r.' No .~.;<'.s.-tic'·~ ~~ i~~&.-. io .. • q-a.t')~i."ii.~~ : ~ ~ ~&Jr""""'~f4~ ""-... ,~..,. 

th11; r.;l1\!l'i:.i.j,iica.ti~ ~;tUi in n~ \:V8.ltt- a.!fe~;,t a })Qli~y ,ii~{;~i~ \\*~l~JJ$ the tn:ifJ l :hMil 

tl;.il nl)W t:0..aPk1<{M1. i.a. ~vud{tG fal'-~ t'Q .t\tCtlJ,ilUYGut $j.b.¢ ~tt~~.. 1"b.ey wUl .. 

~Jf ~~,110t!i:n ~"t~~ "'~ '(V,~ p 'ji, .... ~~"'l ~~~:(j, ~.~~.." "'·h .!S , ... ~~,;;."*.t£~~§I'.i1)..h,i,~,1. ,.~~ ""'.s,c:.·~~~;,>·iry. ""\ 'PH~a i~:f.~,i}"""'~~~~ ';"~ct' ... -. 

~ ... ,.,.;>'~ . .,.,. ,,,, .~~ ·1i" "'-1'. !j. ,..t. \o~ ~"'''''''M\l::il ~ i>4,1i""f' "'n, 'r ...... ·!\;)i ."'.I.'h"-i'I>lAl!' w.J, ""'.,. • ..."t<',,""'~f>l< "'{,"" ... ,,~ "",.... ~ ... ~~~ ..... ~h~ ~ 

l~bta1 Q:$! c?~~tt b:1£~t'~~Y~fi. ~f tl:;,a~ ·~Nt,~~~lue.~~ l'$:~l~ prohu~" 

~l:':/ ~ ,\.!:'1 " -: 4 ~. 1t ~e t-~ J: q~- ? < .. :"': ~~. 

U we; CM b* ~ !il~th~u .a1i~,wta.oo~.. ple'~tr@ ~l.tl~. 
1 !.; -; . ~.""" ;: :.. {. 

. .... ~. 
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UN ITED STATES 
DEPARTMENT OF 'THE INTERIOR 

OFFICE OF THE SOLICITOR 
WASHINGTON 2.5, D. C. 

IN R KPLY REFEft TO: 

A~AY 2 5 1001 
Mr. R obert W. aeeha,n 
llegi onal Director , RegiOA m 
Buroau of WW8 
D"0partmsllt 01. the btterio r 
lZ4 New Cutom.house ~uildiJJ.& · 
Deuve r', Colorado 

REGIONAL DIRECTORS 
OFFICE 

REGION ill 

MAY;.2U I~()r 

BUREAU OF MINES 
DENVE~ COLORl u)() 

I tun wri ti..ns to coiUirm O~ tel opru-,;ft0 c~~r 0a.tlon 0 1. M.A\y 1& , 1" 1 t 

concorni:ng Orphan ~ &ad. to tit&t~ in more d~tj,\il the typ of 
informAtion we want. 

~ wtimate faet we need to Jmow i l w~thcr or ~ tb.e dU.seovery 
"1m c! the mine had or hAg 8. dac(!u'mabl@ €i t'r U.foS t ~d t 1f 80 , the 
cU~tion ol thm.t. @uiu. J<f"il or~? to reach S~:rA5 cOtncl\11d~~ con
cerning theS0 ultim.a.Ul qU.S3ticmfl t ~. nocul e~rt.~in fac t i And ~~ld 
apprGciate yOlU' opinion based on t.he 66 fac t$ . 

1. Si g·e . shape and dtmenmiQ!~ en tho ourla.co outcTOP ",..., 
of tho c ollapllG &i~t'Ul'e or diatreme . 

z . F~,ct l ocation of the or i fflnru. &di ts &l.\.{! ol add! tional "" 
twlneling CtmtJtracted in c~~ection with. the pre sent 
m.iJ.\e ~J!a tien. 

3. Si §c . shape and d:bn~1.@;'ftS of. the ~~~e: &) em ../" 
a hori aQtY!tal er088 see&~~ ~, b ) oa a c ross S&C -

tion llerpendicw.a.r to i ts v-&rtical lUrls . 

4. Lo~AtiO-D. c4 the coppe r and o:tMr monradiOrACtive min
e rals in or O\\u!d.e the strut\ue . 

" .~~.lI;,. ,p;"";;'4$!''''''~R£,~~ii''~\#'4fti.~~.~~~~m'J'1!'t!\)lI*",~¥'i'W'9!S~~1!"$~$~r;,! .. ,,~~~~~,t~,Y'I',** .7'0o.:·~.~~~iU"W!1'\')'ft'w.~~ 
.\: ... 



From these facts and whatever other facta you ma.y find and deem 
pertinent, we should like to know your opinion concerning the 
following: 

1. Was the entire collapse structure or diatreme the 
"discove ry vein" of the original mine? 

2.. If not, what was the tfdiscovery vein"? 

3. 18 there a discernible strike to the discovery 
vein? 

4. If 80, what is that su·ike? 

If further questions arise in the course of your inve s tigation, or 
if you should want any furthe r clarifica tion of these issues, please 
call us . 

. ~~~~~~~~Mf"""""fry;,,'l~""""~~~'~~~~~~'~'v'<~~~1. .,~~m;t~l)\mt~.l~l· 

·1 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 

BUREAU OF MINES 

REGION III 

DIVISION OF MINERAL RESOURCES 
BUILOING 20. FEDERAL CENTER 

DENVER 25. COLORADO 

Memorandum 

To: A. S. Konselman, Acting Chief, Division of Mineral Resources 

From: w. E. Young, Mining Engineer 

Subject: S'l1mmary Report, Orphan Mine 

The Orphan· mining claim is a patented claim situated in sec. 14, T. 31 N., 

R. 2 E., Gila and Salt River base and meridian" in Grand Canyon National 

Parlt, Coconino County, Ariz. It is ovmed by Western Gold and Uranium, 

Inc. 

Production from the claim was about 2,000 tons of uraniu~ ore a month 

during 1955-1959 and about 7,000 tons a month in 1960, all of which was 

shipped to Rare Metals mill at Tuba City, Ariz. About 500,000 tons of 

ore containing 0.25 percent U
3
08 remain in the mine as an inferred reserve. 

The ore occurs at the periphery of a diatreme, or breccia pipe, which is 

roughly 400 feet in diameter ru1d is known to extend for at least 800 feet 

belovl its outcrop. The structure plunges steeply to the northeast. A 

number of similar structures occur in the area, one YillOwn as the Copper 

ountain deposit being on the opposite, or north, rim of the Grand Canyon. 

The mine is ,.,orked through a vertical 3-compartm.ent shaft 1,585 feet deep 

that has a 900 feet crosscut on the 1,500~foot level. Two raises connect 

the crosscut with worlCLng levels. 
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1. 

2. 

~ _~ARTMENT OF MINERAL RESG /J"I\~ES 

State of, Arizona 
MINE OWNER'S REPORT 

Mine: ..... Q~p_h~_~ __ ~~~_~ ___ ________ ___ _____ ______ ___ _____ .... .... .... . __ ........ .... ......... .... _ .. ..... ......... . _ ... _ .. _ ........ _ .. _ ...... _. 

Location: Sec ... 2?L .... Twp ... JQN. .. Range.ZE .. . _ ... Nearest Town ... Wi.ll.i.ams.. ...... Distance_ ... 62.._. __ .. 

Direction.So.uth ........ ... Nearest R.R. ._ .. s.~.nt:9-... .f~ ... _._ ........ __ ._._ ... _ ... _ ......... _ ......... Distance_ ._.2 .. _ ...... . 

Road Conditions .. .. Qg_Q9. ... _ ... _ ..... .. _._ ....... ..... _ ............ .......... _ ... . _ ......... _ .. _ ... .. ............... .... _ .. _ ....... ...... . _ ..... . . 

3. Mining District and County: .. .... G~_~~pJ~.9. ...... _ ... _._._ ..... _ ..... _ ..... _ .................. _ .......... _ .. ... _ ..... _ ...... _. _ .. -.. . 

4. Former Name of Mine : ...... Qx.ph9:P.. .... -........... .......... ..... ..... _ ........ ........ __ ._ ..... _ ...... .............. __ .................. . 

S. Owner: ... ~. _g.<?!=:~.~?; ... g.C?~P.~~~~_~~~_ .. __ ............... _ .... _ ......... ____ _ ........................... _ .... -.. ... -.. ....... -.... ...... . 

Address : ...... ~.9.~ .~ .. . 9.~~J~_~ __ .~_9.~._.~~_ ....... ~E~~.c:1: .. g_~~y~p.. ,. _.A~J.~9_~~ ... ~§_Q~}. _ . __ ._ ... .. _ .......... . 

6. Operator : ..... M.a.u};'.i~_e_ . _ C.a~.tagne-- .. . -... -......... -- -.-....... _ ....... _ .. _ .... _ .................. ............ _ .......... _ .... .......... . 

Address : ..... J).9.~ .1;. __ OJft.~ ~_ . _ ;a.9.~. _.9. J_ .... G.~ 9:.n~t .. C#.nY.9.p., .. _ A~~_?~ P.9: _ .. ~.~.Q f ~ __ __ .... _ .. _ ......... ... _ .. 

7. Principal Mi nera Is: .. JJ.~a._ni~ro._, ... C.9.pp~*. , .... S .. ily.~* .. -- .... ___ ........ _ ... .. ___ .... -...... _ ... _. __ .... -....... _. __ .. ....... . 

8. Number of Claims: Lode __ . __ __ l ....... ______ .. _ ... Patented ....... ye.S .............. Unpatented .. _ .. . _. ____ _ .. _ .. ...... _ ... _. 

Placer .... _ ... _ ........ ..... ... ... Patented ...... .... ..... . _ ... _ ...... . Unpatented_. _. __ ... ... _ .... __ .. __ ._ .... . 

9. Type of Surrounding Terrain : .. . S.ou.th ... Rim .. o.f ... t.he. __ Gx_and .. .Ganyo_n ........... __ __ .. _ .. ... _ ....... ... _ ..... . 

10. Geology and Mineralization : ... 1'h~ .. .m~.IJ.~*.~J.J?_~9 ... f9~~.t;JR.lJ. .. _~J~.f? . _~~:t;_h~_D.. __ ~ .. _y'9.~.c;.9:p.Jc 

.. _ .. __ . _ .. _" .P~ P ~ ... ~9.n ~ _f? ~ .1;.~ pg. _9_ f __ .1 ~~~ .f?!:; 9.~~ .,._ . §.~.n4.f?_ ~.9_n ~_ .. ~_n4 __ .~ g_C;l:1.~ ___ J:?~~.~. __ .~_~. _ .t.R-_~ .. ___ .. 

. _ ....... _. __ .. ~~P~.:h. __ fQ;t;".~.~_~9_~ _~ .. .. _._ .... ....... _._ ..... . _. ___ . ___ . __ _ ... _ ..... __ ..... __ .. _ .. _ .. __ ._ ..... ... .. ____ .. _ .. _ ... _____ ........ _._ ....... . 

.. _ .... _ .... __ ... __ .... .. __ ~?;_~ p..~_ ~J:.. ~ ~ ___ ~~. __ ___ :~. _ .P~.t;.~ ~.~ ~_~.~~_~. , .... G !?-~. ~ ~_~~.:!:~ _~ ... ~_~~ ... :~~.~.~!:l_~~.~_~~.:.~~~~~.~ S 

... _ .. _ .... _ .. _ ~:t:l ... ~~~ _f?~~_~ ... ~~?;.~.~~.C?~ ... ~~ ... ~~~~~~~ .. E~.~g.~. ~ ............. _ .................. _. _. __ ........... .... .......... . 

11. Dimension and Value of Ore Body: ... .. _ ... _ .. _._ .. _ .. ___ .. .. . ___ ._ .... __ . __ . __ . . __ ... ___ .. ... _ ... _ ..... . __ . _. __ ._ .... _ .. ___ .. ____ _ ... _ .. . 

... ...... . _- -.... _-- -- ---_ .. _- ------ ---- .. .... --_ .. .. .... _--- .... ...... --.. .. .. .. .. .. .... -.... ...... .. .. _ .......... .. .. __ ... . _---- -_ ....... ... ... __ .... .. _ ...... --. ... .... _ ......... -.. -- .. -- --.. _- ... ..... .... ... .... ..... _ .. _------ ---_ ..... - .. .. ............. _-.. .... - ... _ .. .. .. 

Please give as complete information as possible and attach copies of engineer's reports, shipment returns, 
maps, etc. if you wish to have them available in this Department's files for inspection by prospective leasors 
or buyers. 

(over) 



. I 
t . I 

12. Ore "Blocked Out" or' "I d-~s;~rlt" :. ______________________ . ______________________________ .~ ____ --.------------------------- --- ...... -- -- .--- .. -.. 

........... ~ -~" ...... -.............................. -,-" ~. """""""""""""""" """" """"""""""" " -_ ....... .. .... -_ ........ .... ................... .......................... .. .................................................... ........ .. ...... ............ .. .. _ .. .. .. _ ............ -_ .... .... ...... -_ ... -

Ote Probable: ... __ _ ~ .. ~': _ ~ _ ... ~. ~~ ____ __ __ ___ __ ______________ . _________ .. ________________________________ . ______ . ______ .. _. ____ . __ .. _ .. _ ........ __ ... _ .. _. _ .. 
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