
The following file is part of the 

James Doyle Sell 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 
416 W. Congress St., Suite 100 

Tucson, Arizona 85701 
520-770-3500 

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



?. 

P~EL IM (LIAE~"( EVALUAT~.O N 

OF 

S I WE:P--, P-...E,E F M ~'.~ E OPPO£.,TL)N [T~ £S 

INGA~e ~A, CLAL)SEKI, CO-(]WN~E~- 
~2 Id, 48TH PLACE 

~COTTSDAL~, AF~IZONA ~525.~ 
BOSI~J~ PHONE' : (Go'2.) 263-~0'1 ; HOME pHO~ET: (GOZ) q48=~-~0 

12OF~E:I'~,T L, 0 LAvSE~J) gO- OWkIE~ 



OOTLI.M G OF EW~LUP~T[OM 

° 15ACKG.~OONIP O~,,I THE SiLVSg iZ~EF Mtkl, BS 

OPFOIZTOLI.ITY 140, I -- 

TH~[£~ IS GCD9 EVII'2EklC..~: 6066ESTINI 
THST THE: Stb\IEB gg:EF q~k~ R£5 6EElg 

SECOt4DAZlLW rC'4RICH~P lkl SILVEE, 

O??OFZTUklM"I h~O, e 

THE SIL\IEE E@EF Mi~E:S ~:tAy OFFE~ 

~v~,~[hqN~E5 AM IMI~O~ZT~NT 

WI PO  INTO P, qPAGO COPP P  

4b. O~POC.TL~I4[Ty 140. 3 

-- THE COFTIIxlUIkI6 INCI~ASF ~N 51LVFR 

~RIC6:5 k/IAy k4AF~ c iT klOW POS<JIB~ 
TO ¢.~-0Pt~i,4 LOW'C~AO@ ~IL.V~P~ 

' .  [ 

Of 6~aTlO~9 lkl THI~ ~P#[Z WOR~IN~..,( 
OF TI-I~ 51b~/E~ NO~G~T ~IN~" 

C021E5 OF 31LVE?.., 



GENEEAL LOCATION Aged kCCc5SIoILITY 

! $.kAIL P...S 
PMIE I) ~O/x r) 

/ 
/ 

/ , / "  P~?AGO 

.~ RESE~VATIOM 

% 

J I 

j lr C, kS/~Gt~ANDE 

TO ~T. ~0 

kl 

\ 
TEUCK ~CCESs 
TO Mt~4E SITES 



OVElP_VIEW OF THE SILVER 

• MAIN VEIN 5TP_L)CTU~E iS TI~ACEA~LE 
- 'T~4e.VEii,,.t IS ~L)AEX'6 ANt2 HAS STRON, G 

\~2BG~LA~ZDI ESCHELOME~ F&,( ?OS" 
" METALLtZAT tON FOLLOW E D THE S~,LIC[ 

~MTO TR£ ~.Z/,I.: ',TE 
, t,(l~Ikt OHAfZ.ACTE~rZEr2 ~W TYPICAL. 15 

• MAEi2OWEST, LIGHTEST VEIN - VEi~ 4 To'I FEET 
20WO ~ F e  

°I]IK:E(TO E/~STIMA~i ACT AS • VEIN ANO ACCO~ 
C~J~ZTA I,L ANT TO THE FLOW 131Er.:C.IATEr2 

' Or- Mild~i2AL|7_ING SOLUTIOKI¢j ;ZE$1STANT 
cooi,  l r ~ R  

~/~'-~-'- -<-,- .  . /  ~ o ,  

S S s  v /  ~ . ,  ~ . .  , 

5 °  

| 

I 

1 
t 

S C A L ~ . ~  IC, O I~  OF FT, 
O I Z 3 4, ~; 6 "I ~> 9 I o  

FOE SOK4E 6OOO Hr~E'T 
VVALL,£ VJHOS~ CO~3T~,NOVI-'q HA,£ gaEE~ 
F- ,~U,q~TZ. ,~EAPJ~G 
FIC&T~ONANO LOCALL~ ra~T~.~(2S OOT 

L~,NDIN6 AND VANANITE AND WULFENI'TE 

, MiNE QALIZATIOM 
e.'T W I D 6  • 

P/tNVIN6 
ZO~4E ARe MOP--.E 
THAN Gr~AWITE 

3ILVE['~ R~F~. /~0,6 I~j~3I 

I 
I 

I 

. . . .  - _ _ _  _ 2-_-_-;;:-_::.. 

d~..! I 

" MtMEP..ALVZATIoKI ~TROM6EST~ , 
VEIM WloesT (, So To so ~ e r )  

MA~[ ~aE r~ECAV<j~ gPPEiZ ~'02T~SNS 
oF VeIkl WE.IZ~ iN ANDESITtC 
AGBLOM.~ATE . ~ X  0 I..rTE ,) 

TO ~JHATT~tN ~. AN r~ 
l~E PLACEMENT 

1 
I 
I 

I 

22 

'.. 

2& 

.¢ILVE,~ 

, i ,lq ° 

z, / 

SECTION5 OF T65, R.SE 



P?,.tt, JC I P/k L 

YIOP~NI SILUEI~ k/IIKIE 

F::/kP._LIEST, DEEPEST WOP,.I(INGS, 
WITH WLTEI~ F,T 240 FEET. V/~LUES 
TO0 LOV,/TO MlkiE NO~,U, 

$1LVEF?... R.EF.F ~,AOIZK.Ik.~G5 

LEA[) BOLDE~ PllklF__ 

1416~W kHtklERALIZI!D, \t',IITH 
LEAF), LOW 51LV~P.,, LEA:,T 
EXTFKI $lk/B WOIZK.I)',IG 5 .  

SIL\/~I2 WUGGEI MIkl~ 
P-.E COkAME)'4D Er) FOE 

OPUP.ATING #,~4D FUr~THF...~ 
DEVE L0 ?)¢,F.~T ~0W 

\ \ ,  

• \ \  . .  

• f - . t  ', " ~ I  - t ) [ :  . . . . . . .  ~ . . . . .  ; --.,--=..n=x~,. ~ - ' - -=~-_  L L = = _ _ ~  ~ _ _  - - - E - ~ = " - - - ' - - - , - - - . . - - - - ,  ] 
• ~ " ~ " - ' ~ " ~ ' - - - -  . . . . . . . . . . . . . . . . . . . . . . .  -"~-,,_~.. .~ , L L ~ . ~ . . ~ . ~ . .  

Z l  - - ~  ~- ...... _ , , j  
U 

' "j" L \  . .  , - ~ o 0 ~ , o . . ~ - \ ~ _  _ 

l SCAt.% zoo's ~ FT. ~ ! I I " " -  

I 

' "  . . . . . .  " ' i  ~ , . , i ~ _ ~  ~ .  



HOP..N SIL~IEP-. ~iNE 

0 10 Zo ~'o. 4,o 5'0 F ~ T  

,gW,'F/" 

. / I ,  

2 • N ~ k . . F b ~  ~ 

t l  -3 / ,.'-s_£-/C---7 ~ 

AOIT 
£00' 

/ ' . . ,  

_ _ _ _  



i i  

, . - -  . . . . . . . . . . . . . . . . . .  i 

. . . . .  

LEAD 150LDE~ MI~E 

o Io 2o ~o. 4o ..~o 1:~61 



_. ~ ; 2  - ~ £ L / / ~ . L E V E L  

U - -  

\\ 
-\\ 
\ \  
\\ 
\\ 

k l  

I 
I 

I 
I 

. . . . . . . .  " l -  
! 

_J  

S ILVEF~ KIUCGET-~N ~' 
r 

t~ , , ' , ' / / / / , "  r t I I , , , t  t , ~ z w  , t t , v  ~ • t , H , "  , t  

O IO '~o :3o 40 ~O FEeT 

MD, G.N 

! 

• , . - ~  ~ •. 96 / \~ ----_____ 

. 

.: I 

I 

__./--L__l ~'C-LL I i 

\_3 

nn • ,, n . . . . .  , 

Z-8 



\ % 
%% 

% 
% 

\ 

• % \  
% 

\ % 

*'% % \  

SILVEP-. 

% %% 
% ,, 

N " N.~ 

%. .J ,  

HLIGOET M i N E  --CURZENT 

i ¸ i I , 

, ~ l  ; ,, ~/i Ii 

," ,H,, . . ~ ,  . . . . . .  [ 
I I ~ - ~ "  : ~0-.~ 

I ' ,  J • ~ . ~-.- • ,~-.-~,..,-.; . . . . . . . . . . . . . .  

. :-.-.-.i:~ SECTION B-B 

• ' ?//TO VEIN 

. . . .  

................. i...:_j. 
i %, 

• . . p  .o ¢,j vs. 

\\ \ ~" . "" iI \\..~ ,°, ,.. ~,, 

-____ II " ~ ' ~  . . . . . .  ..,.::.:_::.~__ . . . .  _ .  , ,  

• \ \ ....... ? ~  ..... ',:. 

. . . .  _ - I I  
. . . . . . .  ' " _ . k - L  

. r ¸ 

? 

, ! 

!.-,--.,. '  
',,,',,, t ~ ' 

5EOT~OM A-A 

.L TO VEI kl " 

,t ~ 
_. [._ 
~._ 

\ 

SCALE I~ ~EEI- 

k~z,i I?,,',,A k ;P .4  '~..',...i ~ . '~ [ 

h 

,,,\'T-,, 
kk' 

L,. 

2 -~t .i--~ 



a 

PZELIMII~A~Y t~ ~,/AL.UATtOkl OF 

l~ ~E~rH L~ r ~  ~LVE~ ~UG GET M ~ a  

2-10. ~-8 



CHFeOIQOLOGICAL HISTOi?.,"/ OF T't4E 5ECOt4F2AT~W- 
?E't, IEICt4ME~4T STUDIES Al,,i# ~r~VELO?M~t~T IA/OI£Y~ TO DATE 

r-  

PR.O COkl 

-1"926-- P. WILLIAMS ANAL~ISES 
PP,.EDICTED NIGH - VALUE 

19 ?~'-- D'~, G,M, 60TLEB 

POSITLVE EVf~t4~ 
: BUT t 

,DENIED P0551 r~ILITY" 
-BECAUSE O~ U~FAVORABE~ 
51LVE~ MIGRATION CHE~MI~1P, Y 

PUFSLISHED PAPE~ ~EVE-F~NG 
HIS ;9t9 PoStTIOU 

1949-- CLAUS D4 /OWE~ S 
/DEEP ' D~tLLIklG DID,MOT 
DISC, OVE~ 1416N VALUES 

. , . , ,  ~ t ~ ; , ' /  ' , ,, PJGO L,A, ~'I,.,41TH, A~I,~,#SPT 
MIk~ERAL ~ESOORCES~ ~EPOP..TED 
Dkj POSITIVE ~VIPENCE ANI? 
EECOMMENF)ED DEEPE~ E~RO~ATIO.a 

t l  1910-- AklAL',/StS ~HoWS " 
CLAUSEM/OWEt4 S DIZ.IELEI2 
TOO SHALLOW 

2-.li 1-9 



1978 -- 
VALUE 

P, WILLIAMS ANALYSES PP-.EDICTEI::) H I G H -  
SE'COkli2AIP,/- E~,JP.ICH ~?,E l~ 1'- O~E iki 12E ~'''V~ ~ ® / 

O~E 

CUM, 
t000~£ 

TOM~ 

-~ ,SEE 

i00- 

50~ 

ol 
APPEt, ir)tY 

I I 0, 5O0 TOk~ S 

• CVAMIPE FLA.NtT Ikl O~TiO~ 

--- PEtTOY WILL IAM5 REPOET 



1929 -- Dig, G-.M. SUTLEE COLIFiRMED CEP,,TA tN 

POSITIVE l!Vl_ pENCE5 OF S~COkII?A___ ~Y-E.~I(::I-iM~aT 

"iT ISTEUE THAT THcD: AP,.,E 
ABUNDANT EVIDENCES OF 
O~ID/-\TION WHEEEY~(Z, THE OP,~ 
..I 5 EY~POSE D." 

.t-~ TH E Oi~  5UGGE6T THAT 
SULFHIIDE ~41M~iZAL6 HA~IE 
_-B~ki O~ZIFJIE~I2 ANi) LEACHED 
TH E ~ZE F ~OM ," 

"AI~P FHAT A GgEA.T DEAL OE 
3!~0M O~(IDE iSPEEgEktT Okl 
THE 55-FT LEVEL ,,, A ~  i~ 
:THE_ [SELLk~ TUI'4~4gL 

" '.. THESE k EE THE FAC~{O~S 
- t  x o ~ f ~ , p ~  . ~  ~ .~ .~  L~.uj ~. u M#. WiLLIAIvIS 

g ~  ['HAT VALUABLE METAL : 1 0  BE:L[. ~" ° 

:[4.AS BEEN LEACNET2 FI~O~jI li4~ 
UPPER ~,fOEKIMGS, CAREtE[) N ~OL@T16% 
:TO_ THE G2~l',!P ~4ATEE LeVEL~ AklP_ 
THEI~E DEPOSITED gO ASTO FOEM 

-Z4:--VALU A FSL E--D~-?OS iT OF ................ 
SECONPARLLY EN~iCHE~20~E. - ..... 

T 
\ 

X 

I 
 °i 

SEE A~PEklI?I'Z-- BOTLE~ LEtTEE~ TO 
_ _ _ .  1 _ • 

BELIkl, 12/4/2~ 

i • 

t: 
[ 

--7. 

~-I '~ ~-~ 



I I  I . 

1929-- DI~. G.M. B, U1LEP.. 9EkllEF) POSSIBILITY BECAOSE 
OF Ukl, FAVOEABL.E SILVEP-., MIGtg.aTIOM C H r I S T l Y  

. . . . . . . . . . . .  i In  i i  I N  I I I I I  I 

\ ,  

---[BUT] "HE [I?.WILLIAMS] APPARENTLY 
:BIEGLECTEO- TO 61VE SOFFICLEI, JT WE IGHT-TO_LTHE 
FACT THAT CALCITE (CALCIUWI (.AI?.BOkIATE) FORM S 
TA'LAIPGE POIZTIOI4 OF THE GANr, Su5 TH~OU6HOUT 
THE VEI~ kAATEF~IAL EXCEi;TII4G CLOSE TO THE 
TOOT W A L L ." 

"TIIE PP_ESE:qCE OF AkN COI4SLOF..F.A~3LE 

AMOOLIT OF CALCITE Ikl A VEIkl 

P~EVEK~T5 TIlE GOII, JG IklTO 50LU"rloM 

OF ALiV AMOt)kIT OF 5~LV~, Aklr) 

SOLUTIOIqS COk1TAl.lqllqG ~LL\I~i~ lk~ 

SOLUTIOM WOOLO ~5 FOlP(..,gr) TO 

12EPOS~T THI<~ Mr:TAL ~F THeY CAME 

Ikl CONTACT WiTH C.,ALCITE " # 

l-'~? 

2 



I 

!11. 

! 

19.55-- DP..,: G.M. I~OTLEP.. PUBLISHED PAge7.., £EUE~,S1NG ! 
HIS POSiT~,OM O~ UN, FAVORAg, LE SILVEg MIGPj':-i]"iO~J CI-IE~;i,;fT~Y 

~ SOME FACTS A~OT ~.E OP.f~.i F~" 

A~I'Z. SU2, OF MINF..5 GEOL, 
S~giF..,5 lgO, 8~ ~OLLETI,~ klO, l~ 

FI~ESEMT t~ THE GANGUE OF 
A SULR4~.~ OP-.~ ~OW 
"T14 ROOGH Wi4 ~CH \/VATE~ 1¢ 
I?E(jCEHI?tktG, A~/METAL 
EY, CEPTItJ6 liD, leE TH,,T 
~AX( t~E: DISSOLVED WILL B~ 
TRAkI5 PO~,TED ONL'q FAi~, 
EqOOBH TO B~ING THE 
.SOLbT(Oki COkiT~iN~kIG IT 
II~TO ~OLITACT W~TI4 THE 
CALCITE, THE METAL WILL 

". ~ " ~  d~ ~ - 

T14~14 IMI,AsOIATEL~ F~ 
F~pOfITE~, 

SEE E~&CT 1~ A~P~IbI× 

2 - 1 5  I -~ -~  



/ '  

i9~5 Dig. 6.M. BOTLE~ PUBLISHED PAPEg EDJEfiSi~J& 
HIS POSlTiO~ 0 ~  ~ '  A , . ~-,:~. ~',~,,r~'~,~ 

L~TTE,g, G. N, BOTLE g TO 
CH~4.~S BELikl OM THE 

SILVE~ MO~6ET M ILIE, 
DATE/2 12fi C. 4, 19~ 9. 

"THE ?RE'~EMCE OF A~4"/ 
COkl~/PEttflBLE AMOUNT OF 

THE GOIkIG 1~47O ~O~WI,OI,4 
OF' AN',/ AMQU~tT OF ~lU.l~g 

/ 

AND ~OLUTIO~ G.gkITAIi41.~G 
~;[Lk/E[~ i}4 6QLUT ~ON 
WOULI? BE FORCEr2 TO 
12EPO~;IT 7;4~ S k~T[AL /F 
THI~V CAME. ILl e.O~'fACT 
\Lt ITH CALCITE, 

~J SOME FACTS A~30T ~E O[#)<~i[~ t~ 

A~IT, 601~. OF MINE5 co-COL, 

PP.£SEMT (N THE GANGOE OF 
A 5ULPHiQE OR8 P~O[71 

TI4ROOErN WH tCH \/VATEI~ 1~ 
F2E(~CF..NDI~,J6, A~i~ METAL 
EV, CEPTI~J6 51U, IEE THAT 
~Ax{ t~E ~I(~,OLVEO WILL FjE 
TRALIS POgie[) O~LW" FAR, 
EklOO61-I TO BRING THE 
.~OLUT[OLi ¢OkiTfiIN~NG tT 
lkITO ~.OLITAC'~ WITH THE 
CALCITE, THE METAL WiLL 

THAI4 tb!M.~{~IATELW ~E 
F~po~ITEp," 

~SEE E~I~ACT 114 A~PD,,IbI× 



I 

( 

• I 9_~ 9 - -  CL A U S ~. M,/OV~F N 5 
~{S COVE ~ HIGH 

I~EER D B I L L I N G  DIO 

- VALUE5 - " 

NOT 

JOINT CL&USEKi/OWEM.S Ad~REEMEIGT) MAI-dC:H 1948 

-- A¢C.UMULATE "~GO00 ~EVELOPM~NT ~'Ut, ID 

--. ~'~000 FI'80M 

. . .  kX~TCHI kld~ 

LESSQP~'S ~L~UgEU) FI~T ~Y~)LTIE5 

- -  U~E FOI2 ~.gPLOr~1OiZY ~OZ~BECO~V I 3EU~ LmWL 

- -  IF 5UC(.~SSFOL 1CI:flU~EKI/OWI~k~ GO PAI?.TN~5 

O OI/~MOMP I')£.ILL ~OGRAM 

-. FUtUP 00MPLETE, OA UABV IS4~j 

-- DI~tLLtNG IIdITI~T-~O, MAI~CH 194~ 

- -  II'B3 FT,~ ,5'-HOLe~ 00MPLETBOj JUkl~ 1$4e 

-- N IGH- VA LUE OlSC.OVEI~SS ~OT MI~DE 

-- ~0 FO2THEI~ 5T~JC)tE50~ IMVESTIGATIOM5 

1-15 



l 

!" 

Z 

CLAU 5EN/O~VEklS 

. . .  . 

. " : ~ .  , 

DIA, MOkI[~ DPJLLING I~A~I 

" ~. ~ i  ~¸ i7  
. _ .  • , .  - . . . .  

• . . * .  - . . . . . . .  

; . . -  . .  

i_ 

.~OLE UO, 4 

• 518 F1". 

• 5O ° Dit~ IU 
PL ANE ~ F~L~ 

~LO(~ATEP{~i E~ELIkt 

BOLE ~ 0 . 5  

- GOI FT. 

• aG ° DiP Ikl 
~-SPLAN~ 

-" LOCAT~D40D l EAST 

• 5 0  TO-/5 FT. 

• 0 ° DIP I~I 
..... N- S PLAkIE--I 

- :  E • 5P~,( ~ AL~G D~FT 

- l - h  



~ - ~  - 

-~:"---+ : C-CL- .AUSEKI//C\~JEI'4 5 " D E E P  12EILLIMG 

. . o .  

i 

_ _ - - 2  

(- 

_ +  

It  

...... - ......... I)ISCOVE~ HIGN VALUES 

. . . . . .  I • 1 

........ ] ~ " ~ ~  ~ t i . .. 

" __z . . . . . . .  FE 2 . ~ % . ~  S 0 , 2 ,  ~ . .  i ; I L t ~ t ~  [o 
- - - ~  ' q~-.,:,.,.,,! . . . . .  . . . . .  ' "  '' ~ z / ' ~ m  

, : t . ~ . ~ .  :_ :F::x~,.,/;-~.k~,~,,;i+~,:~;~_ : i _  . .  
L,+ ~ ;  , ' S e . / ~  1 , I . ,  I ~. I L " ~ . .  _ . r . . . . . . .  
. ~  .... i .°~~:.:--. I .I.., _, 

+ :~-~": " ~  ~ :~ +.-<+~ + ":"++ " I ~ - , : . L  1 - 7 ~  I ' - " - '-" 
• ~ ,+, - + <~ '4 : " t I ~  ' ~  " " .:" 

- ~ -  ,, , ~" ~ ~o ~o ~ :  ~ 4~, ~ o  ~ "to , ~ o .  . . . +  

,,, ,< ,,. t , \ I .d ] )~vRm oF" pe~.~ .u~-e  ) ~ "  . . . . . . . _ .  . 

t \ \ -  

\ 
I]++ . . . . .  " 

" ~  ~- "!~, ~ 

• ~ £lt, °~ 
"+' : t~...t_ 

. - .  ",,t t~.+ 

., .L 
+ .  

<, - ,.,i ~ 
:- ~ " . . . . . . . . . . . .  i - - :  . . . . . . . . . .  2 " - . ~ /  '~ : : ' "  

............ I ,'I.--/L ' 
[i . . . .  -_:--: .... 

z 

,I. 

i 

z 
• . .  . . _. 

. . _ ". 
. . _ . . 

t l  . . ~  ~. . - .  - .  

' . , 1  

~ + . 

,,41p,~ ~ 
• ~ . ~ [ ~  '~ ~ :. . . . . . :  . . 

' ~ < l i ~  1 . i : ; - -  

" ",11 k.. ,o ~ ....... ~ .... ~~:-I_-:~ -~:. -, 
• - ~ ~ ~ ,_ _ ~ / ~ _ _ ~  ..... ~ F - - - : : : : ~  I:::--~ . --~r/,~, ..- 

• ,." ~'~ . ~.,., .. %_._,.~. . Z ....... ~ ........ : .... I • --.. - " - : 

• , ~ -c> . . . .  ~ I ~ ...... ,,,~ ..... , - ..- . . . . .  ~-.. . . :, .._-'~-'-:) ~ ~ . . . .. 

_ . . . .  , o ~ . ~ ' ~  '~ ~ "L- I ~ ~, , , ~ " "  ~ ~ ~ . . . .  . - 

_ I . . ~ - , X - ~  If-l, ' " n-,=-~-,,=-,~ ..... ~ - . . .  : .. 
: .  , -  , -  .: ~ ~ -  _ - ~ ' ~ - - ' - ' ~ , - - - ~ : ~ L L t ~ % _ ~ 7 _  HOLE " 

-_ ~ - " .. = ' . " . 

C 

\I(-' -, - :_~,,L~.~ ~--~,~oO 



-'l C, LktJ SE ~,~/OV,,IEkt.S "I;6'~7P 
"1 -. " ........ D i S C O k , ; ~  H tG~  
I 
l / ~ i "  X \  ~ " 

I .... . _ J  k . /  I1 ~ ~ 

. . . . . .  : X ~-i'.,.: 
I ' 

"%""% t.~[. 
"',. i g 5  .I "-....... 

~ ~ o  - . . . .  . ; 

7"- 

• ~ o _ ~ . ] " ~ .  - . ~ ,  • . /j... < ¢ . " ~  -...% 

-. ~ < ' / ~ , a > : , ~ : - . ~  -. 
" V  "-, - -  

"O/'d/O.~. 
/4 /  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~5 

- -  BUT DiD Flt4O VALOIS5 " 
'HI~I-IE~ THA~,t $i,tOOL v2 ~ 
Y, P ~ CT E D FI~OM A d- s~\~¢ 

PRII4A~'Y DETOStT AT THE ~,~-~o~ 

279 FT. LEV~ L 

'," ~I',, 
,,,,',,, ,,, 

I\' ',,,- ,,,, 
I , 

V A L U ~ $  - -  " 
i 

I I 
~--]-:'T 

':!i 
..\ \ 

'\, \ \ 

\0 

5 

Av6.  FE = 
<~.- 

Z,7"A 
O,~gT, 

a,O 
0 ~O 

• 0 2 - 2 o  1 - 1 8  



O.LAUSEIq/OWE~I 6 "DEEP DBIL[ING" I)1~ klOT 
DI6COVE~ WIGH VALOES 

o _  f . - ~ .  

. . - . ' i  

. . - .  

, 

~. - : J 

.%o 

\ 0  

• r c",,q,t : - - / 0 4 [ /  

J 

o• 
\ 

SA~PL~ $) LO CPIT lOl',,I 

!.1 - I.'~ OZ/TOt,,l 

. 
. . . .  . . , • 

% 

o \ \ 
\ \  

\ \ 
\ 

/ 
/ 

m 

".....! 

t 

# 

/ 
/ 

/ 

\ / 
\ / 

/ 
/ 

/ 
/ 

/ 
Y / 

~ . ~ l  . ~ - ~  



19"70-- ANALYSIS SHOWS CLAUSEM/OWEKI$ 
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~ ...... I . . . . . .  1"740! - 

i_(~) gUT VERTICAL ~R1bIL 
-MAR 65 FT 

:](.-15' 

! 

~ °  

° 

7i~,.,~4.~ • _ 
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Zo~iE OF Vg i~J C~055~Iq C7 / 
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O{P~ N CUT KIOT 
K'NOW~ 

Z-Z~, I - 2| 



:':- kl SILVEg 
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. . y° \ 

. . . .  1 !  - " 
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~ ' < , -  
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, , - -  . , 
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TI-tE PtZEVAtLik~G 51LVE1~ : " . . . . . . . .  
E~ICNME'NT SOLPHI DE ,_~, 
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DENIED POSSIBILITY 
-BECAUSE G U~FAVOI~AI3L~ 
51LVEt~ MIGEATION Cfl~MIITR.Y 

;94~-CLAUSE~J/OWEUS 
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DBCOVE~ I4IGH VALUES 
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CLAUSEKI/OWEki £ I?ItlLLEr2 

Too SHALLOW 
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V01 Hollingsworth Bldg., 
ZosAngelos, California. 

August 14th, 1917. 

},~, . ~ o h n  Hays Hammond, 
120 Broadway, 
New York City. 

Dear Sir:- 

I beg to submit for your consideration and approval 

a plan to finance the treasury of the proposed Silver Reef 

]~ining Company. 

This company is in process of formation. The holdings 

consist of eleven mining claims upon which survey for U,S.patents 

have been made and it is expected that the patents will be granted 

some time this fall. 

The company being formed will h~-ve a capital of 1,000,000 

shares par value $1.00 per share. 

It is proposed to issue 500,000 of the shares of this 

corporation to ~he present e',wners of this property, as follows: 

John Hays Hs~,~mond - 40~jo . ............ 200,000 shares 
Chas. " ~0% ,iio Ze onard ............. I00,000 " 
Frank ~. Leonard 2~ . .......... ..I00,000 " 
~rank We Royer - 2~ . ............ I00,000 " 

~otal shares issued .............. 500,000 " 

This will leave 500,000 shares unissued, which can 

be issued and sold as T~ands ~re required for developing and 

equipping this property. 

ASSETS: ~ • 

The assets of this company will consist of ll patented 

mining claims upon which are located a number of living houses, 

boar&ing house , stables, a twenty-stamp mill~ containing a 15" x 2~" 

Blake crusher, 5" x 12" tube mill, a number of steel tanks, a ~0 H.P. 

gas engine, etc. 

The mill building and much of this machinery is in a 

f~ir state of repair and will be used when a new milling plant is 

built, i 

Located near the upper eni of bhis mill a shaft 250 feet 

in depth has developed enough water to supply a camp and mill of 

at leas~ I00 tons daily capacity. 
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This shaft is equipped with a Cornish t~pe ~ump, 

opera%e~ by a gas engine, all of which is in good working order. 

VEINS A~D O~ BODIES: 

/ 

The co'~utry rock is granite sad rhyolite. The veins are 

lead, copper, silver bearing veins at the contract of the granite 

with the rhyolite, and in some instances entirely in the granite. 

The gangue rock of the veins is quartz ~na brecciate% 

country rock. 

Four large veins are within the boundaries of these 

claims. At one time the veins include& v~thin the limits of 

these claims were owned by a nu~aber of different companies or 

individuals, sad considerable work was done and ore shipped 

from every vein. 

The workings having the best showing ofore at present 

are located in the Nugget claims. A map of these workings ac- 

comp~uies this report. 
/ 

ORE BODIES IN THE NUGGET ~0R~!NGS: / 
/ 

The workings shown on the accompanying map consist of 

a short cross-cut t~mnel which cuts the vein at a depth of 60 feet 

below the outcrop; a drift along the vein for a distmnce of 150 

feet, and a wlnze 40 feet ~eep below this a&it level. ~ C 

These workings have been thoroughly sampled by me. • . . . .  

The aEit level for a length of lZ0 feet and for a wiath 

of ore expose~ of 15 feet gives an average of 1A.2 ozs. silver per 

ton. This average does not include high grade ore which has been 

gouge& out an~ shipped. 

Above the adit level there is exposed in the accessible 

portion of the vein, ore which, over an average width of 4.7 feet 

assays 36.7 ounces silver. 

The ~ein on the surface ana the adit level is from 

24 to 35 feet wide, 

0P~ BODV~S: 

Before a tonnage of ore can be estlmated some develop- 

ment ~ork must be done. 

It is estimated that ~here remainsln the old workings 
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beyond the present breasts, V000 tons of ore having an average 

value of 25.0 ounces of silver per ton, This is obtained by 

assuming the vein to be but 15 feet in width while the outcrop 

and two crosscuts on the adlt level show the width ~f ore to be 

33 feet. 

Below the adit level, to a depth of 100 feet an& 

assuming the ore to continue to a distance of 50 feet beyond the 

extremity of the ore opened on the adit level, or a total length 

of ore shute 250 feet, and assuming the width of workable ore to 

be but 15 feet, there wlll be in this block 26,000 tons, value 

14.2 oz. silver. 

On the &ump at the mouth of this adit is 200 tons of 

ore assaying 15.9 oz. silver. 

S~I~RY 

Tons 
Above aait level V~0~0 
To depth i00 feet below 26,000 
In dump 200 

Average per ton 16.5 oz. Silver. 

Ounces Total 
Silver Ounces 

14,2 369,200 
15.9 5,180 

. . . . . . .  o z .  

The cost of Eoing the work necessary to open up this 

gronn& sttTficient to put the above tonnage figures in sight will 

be 
f e e t  

Drifts an~ raises on an l above aEit level . ....... 290 
Winze to de~th of I00 feet ...................... 60 
Drifts on lO0 foot level ....................... ~ 250 
Raise " _ . ~  . . . . a e Q i O l  . , e e o m e e I e o e o o e e e e e o o , ~ o o e e e . ~ . o .  

T 0TAZ 

Practically no timbers or equipment would have to be 

purchased for this work. 

The total cost of aoing this work including general 

expenses, etc. will not exceed $25,000. 

Tests have been made upon samples of this ore by 

several metallurgical firms an& they report that by combine& 

flotation and cy~nlae, a recovery of 90 to 93% of the silver 

value, with a loss of cyani&e of from I to 3 Ibs. ~er ton of 

ore treated. 

Assuming a recovery of 80% of the silver and giving 

nO consideration to the leaE or small amount of golE in the ore 

which would be s~vea by flotation au~ cyaniEe, we have: 

i 

% 
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Total tonnage - -,33,200. 

Basis IO0 tons daily-Average value ~er ton 16.5 Oz. Silver 

80% of 16.5 oz. - 13,20 oz. at 85 cts. -- 

Costs. 

Mining ...................... ~2.00 
To ~II ..................... .25 
Milling ..................... ~.00 
Metal realization ............ 25 

Estin~ted profit per ton ....... 1 ........... $ 

To put the present mill in shape %o mill economi- 

oa!ly 75 to I00 tons per day using a combined flotation and 

cyanide treatment should not exceed a total of ~40,000. 

~II.22 

5.50 

5.72 

S~_u~Y AI~ COI~CLUSION 

The development of the Nugget mine should bestarted 

The bottom of the winze and both breasts of the adit at once 

level, ~nere work will be started, are in low grade ore, and 
J 

Judging from the meager ~ata obtained from sampling the outcrop, 

ore may be expected to extend for much longer distances than I 

have estim~te~. The money necessary to do the work required is 

$25~000. which should be raised immediately. Considerable high 

grade silver ore has been encountered and shipped while running 

the adi% level and it is probable that in doing the work contem- 

plated some revenue can be obtained from shipments. 

The chances for opening up a big low grade silver mine 

are extremely good and the figures given above are simply meant to 

illustrate what I consider to be the poorest possible outcome of 

this development work provided the values %o not leave entirely 

as we go down. 

Sincerely, 

(signe~) ~.U.Roysr 

~n 
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SILVER REEF MINiNQ_Q~!P~L~~ 

The nearest railroad point is Casa Gr~nde, Arizona, 13 miles to the 
north, on the main line of the Southern Pacific Railroad. The property 
comprises eleven adjoining and partly overlapping mining claims. Patent 
had been applied for in the name of Frank M. Leonard, and so far as is 
known, there are no adverse suits. The pinal County Records show that 
Frank M. Leonard purchased the Nugget Claim for ~2000.00; the Silver 
Nugget Claim for "2500.00; the Lead Boulder and Horn Silver Claims, with 
the mill and other improvements, at Sheriff' s Sale for g3127.88; and paid 
various small sums at tax sales. 

The property is now vested in the Silver Reef Hining Company, incor- 
porated under the laws of Arizona, with a capitalization of 1,000,000 shares, 
par vsiue ~I.00 eadh. All the shares have been provisionally allotted as 
follows: 

John Hays Hammond .............. . ......... 150,000 shares 
H. H. Burger ............................. 50,000 " 
Chas. H. Leonard ......................... I00,000 " 
FrankM. Leonard ........................ .lO0,O00 " 

" " " ......................... 500,000 " 
Fr~kW Raoyer lOOz!DO/O " 6 i . I ~ b i ~ . Q . I . e * ~ I Q . . I . . O . t e  

1,000,000 " 

The half million block of shares allotted to Frank M. Leonard is 
intended for sale for development etc. The legal business of incorporation 
has been attended to by Mr. Chas. H. Leonard, an eminent corporation 
lavyer, and it may be safely assumed that everything in this connection is 
in order. 

TOPOGraPHY. 

The ore deposits occur in rugged hills of mederate elevation above 
desert plains usu~l in Arizona. Aneroid readings at the camp varied from 
1575 to 1675 ft. during my visit. (The elevation of Casa Grande thirteen 
miles to the north, is given by the railroad es 1395 ft.) The mount of 
the main crosscut tunnel on the Nugget Claim showed 1850 ft.; the outcrop 
of the Nugget vein above the crosscut, 19OO ft; and the collar of the 
main shaft on the Horn Silver vein 1675 ft. Water for milling and domestic 
purposes is obtained from the mine. There is no local timber. Mining 
operations can be conducted all the year round, though the sumner is rather 
hot for surface work. 

GEOLOGY. 

The basal formation is coarse granite or pegmatite, cont~ing lenses 
End veinlets of quartz in all directions, as is common with permatite. 
Overlying the pegmatite are he remains of deposits of sndesitic breccia 
and tufa, which no doubt once covered much larger areas, but have been 
eroded so thet tile underlying pegmatite is exposed in the gulches and 
lower hillsides. The rather basic andesitic breccia immediately above the 
main corsscut on the llugIet Claim bears much resemblance to the Marshall 
B~sin formation with shich you are so well acquainted, hlt no resemblance 

to the more acidic rhyolite. I am therefore adopting Royer's nomenclature. 



Silver Reef. 
Page 2. 
GEOLOGY Cont' d. 

COPY 

The veins, o f  w h i c h  there are three or four, appear to me t o  be i n  
shattered fault zones. There is some cross-faulting, but the throw is 
generally only a foot or two, so that the vein can be easily followed 

up in drifting. The ~mttered fault zones are silicifiedso that the 
qnartz filling has a banded stracture, both in the andisitic breccia and 
in the underlying pegmatite. Theoriginai constituent quartz veinlets 
and lenses of the pegmatite do not have this banded structure, nor ap- 
parently any considerable values in silver outside of what I am calling 
the shattered faul~ zones. The pegum~tite does, however, show interesting 
bunches of suifenite (molybdate of lead) and vanadinite (CHloro-vanadate 
of lead) which I will refer to fated when describing the old Horn Silver 
workings. The portal of the main Nugget crosscut is in pe~atite, L~t 
the open workings on the vein a short distance up hill have both walls in 
the andesitic breccia, ~lough the contact of the andesitic breccia and peg- 
matite is nearby. A short distance to the west a clean and polished 
contact shows no ore on the contact. Farther west, to~rds the middle of 
the property, both walls of the vein here exposed are in pegmatite, as are 
both walls of the Horn Silver vein still further west. i must conclude, 
therefore, that Eoyer's description o? the veins ss contact deFosits is 
not justified by the evidence, though where the shattered fault zones 
happen to coincide with the contact, ore may be found on the contact of the 
formetions. This is no disadwntsge to ~le prospect of finding pay 5re in 
depth in the pegmatite by means of the prospect development work, but 
rather an advantage, i appears to be a fact, however, that the best silver 
values have hitherto been found in or near the overlying andesitic breccia; 
and that the formation is comparatively shallow. 

WORKINGS 

The notice of application for patent, now posted on the ground, men- 
tions 36 shafts, 8 tunnels, 7 cuts, 7 drifts; 1 winze, 3 crosscuts; and 
2 stopes. The total cost is estimated at ~22,350.00. 

~UGOET ~O~{GS 

These, the only ones considered in Royer's report, are located at the 
joint end of the Nugget and Silver Nugget claims. The vein has a strike of 
about N 79 E (t~e) and only a slight dip. A short crosscut tunnel, com- 
mencing in pegmatite and soon reaching the andesitic breccia, cuts the vein 
at a vertical depth of about 50 feet below the outcrop. For a length of 
about 120 feet stoping has been carried to the surface, and pillars of ore 
left; presumably less valuable tlnan the ground stoped. About halfway to 
the ~arface I took a sample across 8 feet of banded quartz and andesitic 
breccia which assayed (n) IS.IO oz. silver. Near this point Royer' s assay 
map indicates that a sample across 6 feet assayed 15.5 cz. silver. Here 
and elsewhere the ore showed no visible silver except possibly a very 
little ~,rgentite, too fine for identification without a microscope. Down 
below at the fork, in the level, near where Royer indicates a value of 25.8 
oz. for 6 feet, my sample across 4 feet assayed (B) 18.30 oz. Next to this 
I sampled g feet which essayed (a) ll.90 oz. My two samples therefore 
indicate a value of i~ oz. for the tota£ width of 12 feet, which happens to 
be very close to Royer' s fig~Ire of i~.2 oz. for 12 feet, b~sed on a large 
number of samples. My six check samples taken at arbitrary points, aver- 
aged 13.5 oz. for 6 feet. Omitting the one sample (N)taken 25 feet above 
the level, my five samples averaged 12.2 oz. for 5.9 feet. Along the drift 

at a point where Royer's map indicates iA.~ oz. for 4 feet, my sample across 



Silver Reef, 
Page 3. 
TiE NUGGET WORKINGS CONT'D. 

~ V r i 

4 feet assayed (C) 9 oz. May sample across ten feet along both walls of the 
crosscut immediately north of the drift assayed (L) ll.80 oz. Royer here 
shows two samples, each 5 ft. assaying 14 oz. and 8 oz. respectively, or 
ll oz. for the lO feet I sampled, a remarkably close check. At apoint 
above 20 feet east of the fork in the drift ~lere Royer indicates ll.6 oz. 
for ~ width of 3½ feet, my sample across the same width assayed (M) ll oz. 
a~other remarkably close check. My grab samples from the small dump out- 
side assayed (F) 10.1O oz. From these few check samples I cannot but 
conclude that the values are about as represented on Royer's assay map, and 
that they are s reasonable basis for estimating possible ore to be developed 
by the work now proposed. 

With regard to the total width of the pay ore, the crosscut at the end 
of the drift was so nearly full of broken dirt, that it could only be fairly 
sampled after doing more work that wouiS seem warranted at tills time. Grabs 
siong 35 feet of broken country rock and quartz which had been thrown back 
assayed (F) only 2 oz. silver. At the northeast end of the crosscut, 
extended, I am informed since Royer's sampling, and which might in a few 
f~et be extended through to the our[ace, is ~n interesting expos~ire of the 
contact of the andesitic breccia where it fills the troughs in the former 
surface of the pe~natite. At the contact can be seen specularite, iron 
oxide, a little m~nganese and slight cop~er stains. A sample across'three 
feet assayed (K) 2.30 oz. of silber and a trace of copper. A four inch 
streak of feldspar, with iron and manganese, assayed (D) 3.50 oz. silver. 
These are apparently beyond the limits of the pay ore. To arrive at the 
estim,~.ted width of the pay ore expected to be developed below the present 
crosscut level, Royer has added 3' to the 12' of his average samplings, 
making 15'. This appears to me to be reasonable. " a 40 foot winze, which 
is proposed to extend to IOO feet, shows ore near the bottom. Water now 
in the winze prevented my sampling the ore without the erection of a stage 
etc. which did not appear to be warranted at this time. The 25,000 tons of 
possible ore estimated by Royer as below the crosscut level have, of course, 
yet to be developed by the extension of the winze another 60 feet and the 
driving of 250 feet of level and a iOO foot raise from the bottom. Some 
development work will also have to be done above the crosscut tunnel level 
to make tn~ ore there ~v~ilable. The estimated cost of ~25,OO0 should be 
plenty for the proposed development work on the Nugget vein. 

Ti_/!EHO~ SILVFR WOP~INGS 

The shaft, cslled 325' deep, on the considerably flatter slope of tile 
vein than the Nugget Vein, is shown by the aneroid to have a vertical depth 
of 235 feet. A 50 foot winze, now full of water, has been sunk from the 
bottom level. Considerablestoping ~las been done, but I am infol~ned taat 
the silver ore in sight is mostly of too low grade to be commercial. Both 
vein wails ~re pesunatite and I judge the average width of the vein to have 
been ~bout four feet. In places the vein matter is brecciated. The silver 
values were probably bunchy. On the bottom level near the mouth of the 
winze, are small bunches of ~lfenite and vanadanite. One sample (H) across 
one foot assayed 4.40 oz. silver; .42% molybdic acid; and .16% w n~.dic acid. 
Another sample nearby, same width, assayed (I) 4.50 oz. solver; .66% 
Molybdic acid; .65~ vanadic acid. On the second level above is a considerable 
showing of disseminated wuifenite and vanadanite. On the chance of finding 
a definite pay streak of molybdenum or vanadium ore, some prospecting would 
seem to be adviseable here. Fifteen to twenty percent moiybdic acid 

concentrates are now worth two dollars or more a pound a~t Arizona points~ 

for the contained molybdenum, which is six-tenths of the molybdic acid. 

The wulfenite is not difficult to concentrate, the vanadium is generally 
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considered objectionable with the molybdenum, but can easily be separated 

chemically and then hss a good market value. Some grab samples I took 
from ~le Hozn Silver dump, more particularly for the molybdenum and 
vanadium, assayed (J) 18.O oz. solver; 10% Molybdi6 acid; snd .5~% Vanadic 
acid. The small tailing pile at the mill grap sampled ~- scraping some of 
the surface assayed (G) silver 9.20 oz. Molybdic acid .64%. 

METALLURGY 

Reports on Cyanide test made on the ore by Sill and Sill, Los Angeles, for 
the o~mers, indicates ~n extraction of 80 to 89.3% of the silver values. 
(The gold content is generally negligible.) The consumption of cyanide 
• varied from 1 lb. to A.2 ibs. per toa of ore treated, and of iime, from 2.4 
to 5.2 lbs. A combined flotstion and syanide process has also been experi- 
mented with. In any event, Royer's estimate of $3.00 per ton for milling 
should cover the cost. 

R~U I P!qENT 

The-mill contains a Dodge crusher; 2o ~raser and Cnalmers gravity 
stamps; old vanners (dismantled); tube mill; cone classified; and a 
Fairbanks and Morse gO HP enigne. The building itself is in bad repair. 
Outside are two old type copper smelters, one never erected; and 2 Baker 
blowers. The complete set of tools for a small crew on the ground. The 
camp h~ildings, other than the mill, are in fair condition. 

CONCLUSIOn3[ 

The property appears to be wor~ of i~rther development, with a good 
chance of success. As suggested in my telegraphic message, I think you are 
entitled to more favarsble terms, inasmuch as without the expenditure of 
such funds as you are asked to supply, the present promoters can reap little, 
if any, profit from their inveshment. 

Respectfully submitted, 

(Signed) L. F. S. Holland 

Mining Engineer 
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SILVER REEF 

Location. 12 miles south of Cssa Gran~e, Arizona; by 
very Good ro~od; aDproximate!y 19 miles south 
of the Lake Shore Idine. 

Date Visited. April 28th, 1920, with F. W. Leonard and 
F. ~. Church. 

The property consists of i0 claims and one fraction; 
owned by the Silver i~eef iJinin~2 and ~Jillinz Co; see blue print 
of claims and assay maps attached. 

Outcrop and workings lie on the slope of steep hill 
facing to the north and on tilted contact between granite foot 
wall and rhyolite hanging wall. I am not certain ~he~er there 
is a true contact fissure at this point or not; strike of veins 
East and W~st. 

Silver Ledge workings about ~25 feet deep and 
considcrab!e drifting; also some stoping. ~quipped with an 
old Llill and Lead jacket for ~:~elting ore. Treatment was con- 
centration and eyanidation of tailings. An attempt was made to 
smelt the concemtrates but appears to have been tmsuccessful. 
The first work done here was in the 7O's and 80's; mill and 
smelter constructed in the 90's. Uas apparently !arge!y a stock 
selling project. Ore c~o_rries lead and low values in silver. 
Uorkings were not visited and were sta~ed by Leonard to sho~ 
ve~ ~ little ore. 

The ~_iver Nugget iJine lies 3500' east of the 
Silver Ledge. It is develoloed by an adit with old stopes and 
raises to the surface, a~cout 60 feet above a winze about 60' 
deep. Equipment consists of a Gasoline engine; small corLorossor 
and some rails and mine cars. 

Vein is developed for length of about 120 feet in 
an adit level and apparentl~r no working was done at the bottom 
of the winze, although it is said that good ore was found con- 
tinuous!y in the winze. Assay maps show ore to continue both ends 
of drift and apparently ore body is somewhat wider than develop- 
ment would indicate. The width appears to be about 50 feet and the 
average grade of ore according to Royer's sam~pling which was 
checked by Johns is IA oz. si!ver~ There is no gold and very 
little lead in this ore. The values are mainly in the form of 
silver-chloride, also some argentite. The ground is huartz; 
crushed wall rock and considerable lime. The high grade ore has 
been stoped out in stringers and small lenses. 

f Royer estimated as positive 50,000 tons of 14 oz. 
ore above the adit. This estimete appears reasonable from 
measurements and assay map. The principal value of the property 
lies in the prohability of developing a much larger tonnage below 
the adit and at the other end of the drift. If the vein is actually 
50 feet wide it will run into tonnage fast, and the prospect seems 
well Worth additional development which could be accomplished 
at comparatively s~ll expense. 

• There is a good site for a mill or treatment plant 
on the hillside below the mouth of the adit and the ore should 
be susceptible to treatment by cyanidation or Volatilization. 

NOTE: SEE Volatilization test on sample taken from dump. 

There is said to be plenty of water at the bottom 
of the Silver Ledge ~h~f, and the quality is reported good. 
The property has all been surveyed and passed for patent and 

= 

\ 
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patent will be issued on payment of the necJssary fee, according 
to Leonard. 

The company owning this property is known as the 
Silver Ledge Mining & ~dilling Co., an ~rizona corporation; 
capital 1,O00,000 shares of ~ommon Stock at ~:l.00 par value per 
share. The stock is now held as follows:- 

F. W. Leonard 100,000 shares 
Chas. Leonard 100,000 " 
F. W. Royer lO0,O00 " 
f f o h n  IIays Hammond 150,000 " 
Jam~s Gerard 100,000 " 

Total Issued 550,000 " 
Stock in Treasu~j 450,000 " 

1,~O0,O00 '" " "  

There is apparently no cash in the Treasury and no 
market for the Treasury stock. The owners of the issued stock put 
up part cash and altogether some ~;~50,000 appears to have been spent 
by the present companv, this including tl;e cost of purchasing the 
claims and a very s:ml! smlount of develofment ";~or!<. 

~y suggestion to Leonard was that all owners of 
stock should put back into the treasury one-half of their holdings 
which would then provide the Treasury with a total of 725,000 shares 
leaving 275,000 shares of stock with the present stock-holders 
pro rata. A syndicate then to be formed by parties to whom 25,000 
shares of stock should be given for promotion and on the basis 
of a new sampling to be conducted at the expense of these parties. 
The syndicate should guarantee,provided such sampling Checked 
Royer's results--to purchase at once 100,000 shares of Treasury 
stock at 25 cents per share, thus providing the company with 
~25,000. --necessary for additional development. If the expenditure 
of this money resulted in developing an additional 70,000 tons of 
ore, or thereabouts, the Syndicate should further guarantee 
to purchase the remaining 600,000 shares at 25 cents a 
share thus providing the company with an additional vl50,000 of 
which sum approximately $25,000 would be re%uired for additional 
N~ne equipment and approximately ~10O,000 for the construction 
of a treatment plant, leaving ~25,00G working capital which, 
under the conditions, should be sufficient. The present stock 
holders should have the right to participate in the ~gndicate 
in such share as to leave to them 49% of the total authorized 
stock of the compa~y; leaving to the new investors and 
promoters 51%, i. e., the controlling interest. 

I would estimate working costs roug~ly a s  follG~ s: 

MINX G $2.oo 
Treatment 4.00 
Overhead & selling expense 1.00 

Total ~7.O0 per ton. 

Assume recovery of 8~ of the values and average 
grade of ore 14 oz. per ton with silver at ~l.00 per ounce and 
a recovery of ~ll.20 per ton should he effected, leaving a net 
profit of ~4.20 per ton of ore mined or ~420,000 on the 100,000 
tons which should be developed before the Syndicate was obliged to 
purchase the principal quantity of stock. In this way the Syndicate 
would be assured of getting tl:eir money back even if no more 
ore were developed and would have a most excellent chance to make 
a large profit in the probable event of additional ore reserves 
being proven and subsequently mined and treated. 

It would appear from the above that the mine might 
be worked profitably with silver down to 70 cen,s per o~nce ~and the 
cost figures are believed to be liberal estimates which might 
be materially improved with practice. 

(NOTE: Statement not signed but prepared by 
Humboldt, Arizona (some nember of the Engineering Staff of 
May 5th, 1920 (Western Metallurgical Co.) 

/ 
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" C O N S O L I D A T E D  A R I Z O N A  S M E L T I N G  C O M P A N Y  ].,'" .---/ 

M I N E  D E P A R T M E N T  ~' 1.. 

A L L  C O M M U N I C A T I O N S  . ~ H O U L D  B E  

A D D R E S S E D  T O  T H E  C O M P A N Y  

Blue Be l l  I~iine, 
Mayer, A r i z o n a ,  
December 4, 1920. 

Mr. Go ~[. Colvocoresses~ General ~nager, 
Consolidated Arizona Smelting Compsny~ 
Humlbo Idt j Arizona. 

Dear Sir :- 

Pursuant to your request, I have oar~ful!y 
examined the Silver Reef Mine, also, I have gone over 
the Horn Silver worM%ngs, as carefully as possible under 
the conditions. On the Horn Silver property, only.those 
samples were takenj that, in my judgment, seemed necessary. 
I spent seven days, from October 2ist to October 28th, on 
the ground and herewith submit my report: 

The Silver Reef property is worthy of further 
development. On it, there is probable ore exposed, of 
s~ch value, that with a mill on the ground, it m~y be 
worked profitably; also the qus~tity is such that it 
would pay, for the necessary development and putting the 
mill i~ order. 

The Silver Reef workings lie at the junction of 
~ ~ T u z g e t  and the Nugget claims -- the two having 
~ ~  end files. The vein is well defined and r~zy be 
traced the full length of the Silver Nugget- claim to the 
East and also about two hundred feet ~i~estward into the 
Nugget claim. It is a quartz vein associated with the 
contac~ of rhyolite and earlier granite and r~.de up of 
small quartz stringers. In sore places the vein lies 
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wholly in the granite and in others in the rhyolite; 
but the best ore seems to be found where it is at the 
contact, or, in the rhyolite. There are small s~ounts 
of wulfenite and vanadinlte throughout the workings; 
also some galena, argentite and native silver. However, 
the valuable minerals in the upper workings are the 
hronsilvers. These minerals indicate a lead silver vein in 
the depth and this is born out by the appearance of galena 
in the bottom of the winze. A t points along the outcrop, 
the vein is as wide as thirty feet. In the bottom of the 

winze which is one hundred and twenty five feet below the 
adit level, or~ about two hundred feet below the surface, 
the vein is fully fifteen feet wide. I believe the long- 
itudinal extension of the ore will be at least fifty feet 
beyond the present faces. I do not believe ore will be 
f0tu~d at any greater dearth then the bottom of the winze. 

};[y sampling of the outcrop did not indicate 
the presence of other ore shoots. There is another vein 
about seven feet wide seen in the edit at the west end 
of the Nugget claim. It's strike is about perpendicular 
to that of the Silver Reef vein. It is highly mineralized. 
Where I sampled it, it contained 2°20 ounces of silver and some 
copper. This vein, the Horn Silver and Silver Reef veins 
constitute the only three veins of any importance on the 

property. 

The property is situated in Pinal County, Arizcna, 
twelve miles from the Southern Pacific railroed, at Case 
Grande, mud is in the low rugged hills at the edge of the 
desert. The climate, although very hot in the stummer, is 
such that work may be conducted all the year round. The 
road across the desert from the I~[ine is almost level end 
always passable. 

From the assey map, it will be seen that for one 
hundred and twenty-eight feet along the edit level, the ore 
averaged 17.38 ounces of silver O~ ton, over an average 
width of 7.4 feet. For one hundred and twenty-three feet 
do~n the winze, the ore averaged 8.38 ounces of silver per 
ton over an average width of 5.8 feet. In the raise above /, 
the edit level for seventy-tyro feet, the ore averaged 17.88 
ounces of silver per ton over an average width of 3.55 feet. 
From these figures, there are 11540 tons of probable ore 
above the adit level, averaging 15o06 ounces of silver per 
ton. There are also 7,760 tons of probable ore below the 
adit level averaging 13.50 ounces of silver per ton. 
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Assailing a fifteen foot vein and extension 
of the ore body to fifty feet beyond the present faces, 
there are 7000 tons above the adit bevel and 34000 tons 
below the adit level. The development work necessary 
to prove or disprove the probable ore and also to develope 
the ore to the extent of 34000 tons below the adit level 
and 7000 tons above, could be done by four hundred feet 
of drifting and one hundred and twenty-five feet of rais- "" 
ing. This development work could be done for fifteen ~' f.,~ ' 
thousand dollars, No ti~ering would be necessary. 

There is no appreciable smount of ore above the 

adit level that will average twenty-five or more ounces 
of silver to the ton. 

The equip::ent of the old cyanide mill on t~.e 
Horn Silver property is as follm~rs: 

I - 12" x 14" jaw crusher 
.1 - Stampmill consisting of 4 batteries of 5 statics each 
1.'- 5' x 12' tube mill 
1 - 40 H.P. Fairbanks-~,~orse gas engine 
3 - 5' x 16' steel leaching tanks 
2 - 8' x 12' steel tanks 
5 - 8' x 8' steel tar~s 

16 - zinc boxes 

All this equipment is in a good state of repair 
and could be made use of in reconstructing the mill. There 
are several other pieces of equipment such as vanners, 
boilers and an old type blast furnace. Those are all prac- 
tically worthless. The mill could be made modern and put 
in order to handle one hundred tons for forty thousand dollars. 
There is also a Cornish pump and a six horse power gasoline 
engine on the Horn Silver used to pump water from the Mine. 
These are in good condition. At the Silver Reef, there is a 
six horsepower gasoline hoist and forge in good condition. 

There is plenty of water in the Horn Silver shaft 
to run a mill of one hundred ton capacity. A cyanide ~AII 
or combined c~anide and flotation mill will be best suited 
to treat the ore. The cost of mining and milling should not 
exceed seven dbllars per ton. Transportation to Casa Grande 
costs tb~irty-five cents per ton mile or four dollars and twenty 
cents per ton. This price could probably be reduced to three 
dollars on a contract for a large amount of haulage. 
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The accessible workings of the Horn Silver 
showed no material that could be handled profitably. The 
water level was three hundred and twenty-seven feet below 
the collar of the shaft measured along the dip. This 
~de some of the lower workings inaccessible. All the 
available ore has been taken and was mined from the 
narrow stope sho~,m on the map to the left of the shaft. 
There is much more wulfenite and vanadinite shown in these 
workings th&n in the Silver Reef, 

Very truly yours, 

W~I~/H 



DESCRIPTION OF SILVER REEF I[INES 

Nea~. 

~ AR ! Z 0NA. CASA GR7! ~.DE, 

~h 000 000 capital Silver Reef Nining Company, :}I, , 

stock divided into ~I.00 par value shares. 

u~± -ON : 

In Casa Grange Minin2 District ten miles from 

Cas~ Or'arise on the Gou~.~rn Pacific R. L. in Pinal County, 

Arizona. 

liiN ~ ~T~- CLAii.'iS ...... . 

Eleven claims comprising approximately 300 acres, 

extending 6000 feet along the strike of the main Silver Reef 

fissure vein and coverin~ several minor fissures and spurs; 

also taking in sufficient area of land for camp site, mill 

site, stores and townsite. 

Property all surveyed for pat~n~ by Paul E. Fernald,. 

~u~neral S u r v e y o r  U. S..Deouty "~" 

HISTORY: 

The Silver Reef was the scene, some seventy years 

of extensive production of hi,zh grade chloride silver ores ~0, ............................................. ~. .............. 

from pockets ~na strea~<s occurin~ zn the bib quartz fissure 

near the surface. When these su#erficial bonanzas were exhaust- 

ed, the hardness and low grade character of the vein quartz 

discouraged early miners from anything more than half-hearted 

attempts at deep mining. 
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After lying idle for many years, the property v~as 

purchased some fifteen years ago by present o'~'~ners (a group 

of experienced mining men) who recognized not only its poss- 

ibilities of future, deep-seated bodies off high grade silver- 

lead ores, but also ~'~ere av~are of the great value of its Io'~ 

grade 15 and 20 ounce silver ores, "~zhen blocked out in quan- 

tity suCficient to Justify large operations by the cyanide 

10rocess. 

~ il -~eef ~ ~ ver ~Jas incorcorat~cd and a contrcl of 

its stock apportioned amongst this group of skilled mine opera- 

tors ~'ho v~ere actively en~aged in various minin~ and engineer- 

ing operations e!se~-~'here. They al~'~ays intended to do something 

~'ith the Silver Reef, but on account of their preoccupation 

'~ith other interest, never got around to doing any active ~,~ork 

beyond giving temporary, superficial leases on the Reef to 

contractors '~ho shipped iar~e tonnages of 15 and £0 ounce sil- 

ver quartz to smelters requiring millis flux. 

No systematic, deep ex~loration on this great vein 

has been done. The present o.~ners are nosy unable to get to- 

gether upon plans for re-opening and developing the silver- 

lead ores of this property, and have ontioned the treasury 

stock to a 2,roup of younger mining engineers and business men 
l 

~lho will undertake to place the property on a profitable basis 

~'~ithln a year after equippin~ ','~'ith machinery and dcin£~ some 

preliminary shaft-sinking and deep mining. 

GE 0L OGY: 

The Silver Reef is a great fissure in granite from 

t~o to thirty feet thick, aver~:ing 10.2 ounces of silver at 
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its wide'st point with high grade hanging wall and footwall 

stre"~'~s (no~,t ' largely mined out from the surface o , . , ~ , n  . . . . .  to the I00 

foot level.) 

The vein dips easterly at varyin~ degrees, and at the 

surface is traceable on the Company's property for approximately 

6000 feet, oe±ng covered for much of this distance by uneroded 

rhyolite capping ro~.:s. Several intrusions of basic dykes, as- 

Decia!ly Syenitic rock, is noticeable and wuch undoubtedly have 

~:.uch i=:-..o.~~ance in ":Le -co!c. ~-I hls-ccrv ..... ..... ~ ~ this vein system. 

The Silver Reef has numerous unexplored, smaller and 

. 

seemingly p~raliel hanginZ wail veins. The deepest workings 

show lead sulphides beginning ~o appear in auantity sui'fficient 

to encourage exnectations of profitable l-end ores to result 

from deeo exploration of the main reef, in addition to the sil- 

ver V~'I ues. 

D - f ~  ~ ~ ,--1T ~ " r~ l  ~ -7  ~ m 

I t  i s  p r o p o s e d  t o  d r i v e  a 300 f o o t  e r o s s c u t  t u n n e l  

f r o m  t h e  s u r f a c e  t o  c u t  t h e  v e i n  a t  a l o - e ;  ~ h o r i z o n ,  and  t h e n  

sink 200 feet on the vein from this intersection, and drive 

exploration drifts and crosscuts from the bottom of this ne~ 

shaft It is expe,~tea that this work (reauiring about a year) 

will r.esult in an increase of present reserve of 15 to 20 ounce 

silver ore, extensive enough to ~,~ tlfy installation of a 300 

ton cyanide ~lant. Also it is believed this development pro- 

gram will render available i:fortant tonnage of 25 to 50 ounce 

silver smelting ores and lead smelting ores ca~'rying some sil- 

ver ~nd 25 to 40 percent lead. 
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AFter equipping the property and placing conipressed 

air drills at wor~<, it is certain that the upper portion of 

the great vein, already partially opened up, carl be made to 

yield at least 50 tons daily o~ ~ 25 oz. silver ore that can be 

shipped direct to the smelters at a profit. This means it would 

not be necessary to av~ait the completion of the deep develop- • 

ment r~ro~ram before so.~ae profits ~ere comin2 in. ]~/ith R. R. 

freight to smelter from Casa Grande at ::i.00 per ton, trucking 

from mine to railroad at 1)1.50 per ton and smelter treatment 

charze of IjZ.00 per ton, the profits on 50 tons daily of 25 oz 

silver ore ~'ould be $5.50 per ton after deducting a ~3.00 per 

ton mining cost. This is a probable prod'it oi" ~jS,000.00 per 

month obtainable bei'ore the deep minin~ exploration and devel- 

opment is complete. 

If the grade can be raised to 50 ounces per ton and 

50 tons daily this profit ~'~ould amount to nearly ~:20,000.00 

per month. Such a return in the early stages of the venture is 

only possible if the grade of the smelting ore encountered in 

the unexplored upper portions of the vein should unexpectedly 

prove to be t~'~ice the ~irade conser~ative sa:~plin~ indicates. 

The substantial and lasting profit resultin~j from 

the deeper exploration of this vein system (aside from cofr- 

tin~ent discoveries of high grade silver and lead ores) lies 

in the practically assured development of' lar~ze reserves off 

15 to 20 ounce sliver ore susceptible to cyaff~de process re6ov- 

ery with flotation auxiliary on a scale of at least 300 tons 

daily. 
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T e s t s  h a v e  s h o . . n  t h a t  t h e  a v e r a ~ s e  15  o z  s i l v e r  

Quartz ~:.,hich constitutes the mass of the vein ;'~,ill sho-~.: a re- 

covery of 881% of its silver contents. 

Based on a recovery of 88~, a 15 oz. silver ore, on 

a scale of 3C0 tons daiTy, :':ill ...... _ ~_~o~, a profit o f  approxi~::a~e!y 

.~3.00 ~ncr ton, or .-~900.O0 p-~r day, or over i'~S00,O00.O0 n-st per 

year. This nrofit~ is based on a mining cost of ~ .~I.o~.~ per ton, 

a mii.\in.-- coat o ...... ~ ~'~ :-'-~ ~nd refinin5 o'ost _ ~ .... o p.r t...~ and Ere± .... ~ 

of .~O.5Z per ton. 

~'~.ne assa~,' r...a~s accompanying:, this description sno,~, 

at the Eastern ~n5 ~idest hart of the Si!vor Reef (~'ihere ex- 

~ ~ ° 

posed bs~ erosion of ov~rl~in~...rn~p_Iz_~e 9 for. a length of 180 

feet and a de-orb of ~ I00 fGeta__7000 tons of ~5 oz. silver ore and 

~ 0 0  t_on~..Of !'~ oz. :~ilver ore. ~°0O feet deeper development 

at ~-~-~'~o point, to atLar ~:ith 1500 feet of deep levels driven, 

~.~lill certainly vastly incl"ease this tonnage of !o~: -zrade ore 

at the same tiI~e yielding a notable tonnage of higher ~jrsde 

smeltin~ ore. 

~Jihen it is considered that several thot~sand feet of 

this vein remains to be ext~lored for further shoots of high 

grade silver and lead (~:;hose probable outcrops are concealed 

at the surface by rhyolite ca~.pin~) the possibilities of the 

enterpri-~e beoome stri:~cin~ly apparent. Less than one-third 

of the vein extent laterally has been even sunerficially ex- 

plored. 

It is believed that '~ith machine drills and a properly equip- 

ped as~',ay office, i~ is possible to re~ov~r, from ore blc:~s 
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a l r e a d y  a v a i l a b l e  n e a r  t h e  s u r f a c e ,  e n o u g h  25 o z .  s m e l t i n g  o r e  

t o  r e t u r n  t h e  e n t i r e  a c i d i t l o u a l  i n v e s t m e n t  o f  ~;5S , 5 0 0 .  00 now t o  

be  m a d e .  T h i s  wou ld  p r o t e c t  t h e  i n v e s t m e n t  i n  t h e  r e m o t e  p o s -  

s i b i l i t y  t h a t  t h e  d e e  o~r e x p l o r a t i o n  a s  p l a n n e d  p r o v e d  d i s a p -  

~ o i n t l n g .  

T h i s  : :~32,500.00 w i l l  be  e x p e n d e d  a s  f o l l o ' ~ : s "  

1 air. compressor and receiver erected 

~ ' ~  o ':,"~ cite pump tools drills ~,~ ~r t,.:n~, ~. _ , , , , 
i..~L~.z~!,J :$ ,~:~d ~C " "~ "~F}"" L ' . . .  - ,  - ± . . . .  C2:, 

I one-ton truck 

1 automobile 

1 warehouse and shop 

Overhaulinq dwellings 

"& ssav outfit 

~,fexi can houses 

Pumpt for shaft (~;~,ater and drills) 

25 H. P. gas hoist 

2000 ft 12 ib rails and four mine cars 

300 feet of sit tunnel 

200 ft of shaft 

2000 ft drifts and cross-cu-cs 

I oilot mill 

Mangement one  year 

Estlmat~a earnin-~s: 

Secona six months of first year 
50 tens daily 2.5 oz. ore shipped to smelters net 

S e c o n d  y e a r  - ! 0 0  ton~s de i l y  of  25 oz s i l v e r  
s h i p p e d  d i r e c t  to s m e l t e r  

T hird year and thereafter from Cy:~nde plant only 

5 0 0 0 . 0 0  

~ , 0 . 0 0  

1200.00 

8 o o . d o  

5 0 0 . 0 0  

I000.00 

5 0 0 . 0 0  

I000.00 

1500.00 

2 5 0 0 . 0 0  

15~0.00 

3000.00 

7000.00 

8000.00 

I0000.00 

5000.00 

~; 52 CO0 O0 

42,7Q~.00 

200,000.00 

3 5 0 , 0 0 0 . 0 0  
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Or approximetly ~0.~]5 per share earned annually afiter one year 

of development "~0,'ork. 

'/,'hen equipped as above recommended and ~,,.'hen financed 

to accomD!ish ~.~e .... devel.)-:~ment '.~,'ork recommen, ed, all properly 

man~{,,./~ed with expert and frequent assay guidance, I can see no 

reason for any but extremiy profitable results from this enter- 

prise. 



COPY 

G. Nontague Butler 
Geologist and Mining Engineer 

TUCSON, ~!ZCNA 

December 4, 19~9. 

lit. C has. i. Belin, 
Wi!mot Road, 
Tucson, Arizo. 

i.[y dear ~lr. 3elin: 

I have oeen extremely uusy slate i visiteG ~he 
Silver Reef ~fine last Friday, and have found it impossible 
to call upon you and report my findinss. Today Archie Cosner 
told me that you are not feeling at all ~ell, and ! decided 
that it would be best for me to make my report, briefly, by 
letter. If you would like to discuss my visi~ ~ith me at any 
time, and will so inform me by telephone, I shall be very glad 
to ma~e an appointment with you. 

First, I wish to say that ! feel that ~Lr. Uilliams 
~as. euite justified in feeiin~ decidedly optimistic over the 
possibilities of developing the ~ropert) profitably. ~ very 
lar~ce amoun~ of ore ,~Jas evidently removed in the early days, 
since the openings are large and the waste dump is comparativ- 

n~%e been high since ely small. Th;:~ grade of this ore must ~' ~ 
only high ~ ~ ~r~ae ore could have been mined profitably under 
conditions existing at the time. Since practically no mining 
has been done below a very short tunnel, and the size of the 
stopes indicated that the ore extended at least to the level 
of this tunnel, it was only reasonable to hope and expect that 
more good ore might be exposed by deeper development. 

It is evident that ~r. Williams has expended the 
funds available economically and efficiently, and that he has 
taken a great personal interest in the progress of the work. 

Relative to Mr. ~",'iliiams I expressed hope and be- 
lief that secondary encrichment of silver may be struck at 
or near the ground-water level, I am forged to re~ort that I 
cannot see evidences that would justify t~is expectation. It 
is ~rue that tl.ere are abundant evidences of oxidation wherever 
the ore is exposed, and that a great deal of iron oxide is 
present on the 55-ft level bel ow the old wcrkings and in the 
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Belin tunnel. ~It is also true that cavities in the ore sug- 
gest that sulphide minerals have been oxidized and leached 
therefrom. These are the factors that have caused llr. Wil- 
liams to believe that valuable metal has been leached from 
the u~.per workin#':s, carried in solution to the groun d- water 
level, and there deposited so as to form a valuable deport 
of secondarily enriched ore,~t he has apparently neglected 

• t. 1 to give sufficient we!~nt to the fact that calcite (calcium 
carbonate) forms a large portion of the cangue throughout the 
vein material excepting close to the footwaii. The ~resenc_e 
of any ccndiderable a~'ount of calc1~e in a veln prevenrz ~ne 
):oin~ -~~---~'~---=~-~i<~.~.~, ._... .... ~ ..,, 6-~e.~y_ az.dunt o~ silver, and solutlons. __ con- 
~.inin[~ sk±v~;~* i~ so±u~=on !<ju_.~_..be.._'~o~o~a to delc.os "~ ~chis 
metal if they ca[-e~in contact with calcite. It is only within 
the-lm-~£'%--Z~'{-i " ye/ra-that t}{6-se-Tac-ts---h/~:e-been conclusively 
demonstrated, and even now Zhey are not widely kno'~;n to mahy 
very competent mining en~in eers .... Such kno~led2e, is in fact, 
largely confined to men ~.,'ho specialize on economic geology. 
In order to Drove that these ideas are not limite~ to myself, 
I desire to auote a few paragraphs from Lo&e's "Leached Out- 

" " " ~!hich was published in 1936 ~ crops as a Guide to Copper Ore, • 

Page 164: Carbonate prevents the leaching off all the metals, 
even zinc, and a limestone wall, lying alongside or bei ov,~ the 
oxidizing ore-body, sometimes precipitates those metals in 

oxidized form. :~ 

Pege 88: '~lfi the metors (ore that has under~one or is under- 
going exodization) carries abundant calcite or other carbonate, 
leach in~ does not occur. ~ 

Page 8~: "The ~resence of abundantfeldspar makes the migration 
of gold improbable, and the presence of abundant calcite makes 

it impossible." "k 

Although the last quotation refers specifically to 
bold, t applies equally to other metals. 

it should be noted from the last quotation that feld- 
eacnlng, spar also acts as a deterrent to I ~ " and there is some 

feldspar in the vein meterial, especially in the footwali which 
is granite but the most serious factor is the preaence of the 

calcite. 

There are other reasons why leaching of this par- 
ticular ore seems improbable, but the evidences of their pres- 
ence are not as easily proved and understood as is the presence 

of this calcite. 

y, 
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It is, admittedly, barely possible that some silver 
in portions of the vein v,'here there is little or "no calcite 
z~ay have been ta~<en into solution, may have ¢,,orked doyen to the 
foot',~,,all, and then descended along the foot';~'all to the ground- 
,v~,ater level. In order that this process might tat<e place, the 
descendinz ,'{afar .that dissolved the silver must have been acid 
~nd remained acid throuchout ~s passage doyen to the ground-water 
level even thou[~h the vein contains much calcite which ~ould 
neutralize the acidity if the water strucX it. ',',~hile barely 
possible, the conditions just mentioned are to be regarded as 
highly impr, obable, and I do not feel that they Justify sinking 
the ,.~inze of the Belin tunnel to the gronnd-~,,~ater level unless 
it seems imy:ortant, that all conceivable possibilities should 
be exhausted. 

~[t~:ou:~ my conclusions relative to the sinking of 
the v~inze are adverse, I believe t~-~z t~ere is a ~-~.~ce ~ 
some good ore may be encountered by driving the east drift on 
the 55-ft. level further east, sin c e it is not yet under the 
point from ~{hich the sreatest amount of ore ~;as removed, ~nd the 
ore shoot may pitch to the east. Since the eastern ~art of 
the Be!in tunnel has already been driven 104 feet, it might be 

~ but if ~ no good ore were thought advisable to drive it further, 
encountered in it, ',~e should still lack proof that it did not 
exist above tlne tunnel level. I believe, therefore, that it 
~?~ould be best to drive the 55-ft level east for at least If0 
feet, cross-cutting frequently so as to expose fully both foot 
and handling ~'~alls. If no good ore is encoun tared in this op- 
eration I •believe that it is useless to expect to be able to 
develop shipping ore in this property, i do not anticipate that 
the good ore ~,vi!l extend very deep, since deposits of this 
type are usually quite superficial, but it is at least possible 
that a con£iderahle tonnage of good shipping ore may be de- 
veloped as the result o[ ~ the relatively inexpensive develop- 
ment :~or~{ recommended. 

There is no doubt but that a ver~ l considerable ton- 
nage of Io~,~ ~raoe ore exists In the ~ro~ertv~__'a_~lnd~ i_f no salp-~ 
pin~ ore is found, it might be desirable to consider seriously 
the possibility of installing a plant for the treatment of 
this ore. ~r. ,~ri!liams has assayed material frequently, and 
already has a very y~ood basis for estimating the value of the 
lo~l grade ore. From an inspection of the a~says, I am some- 
~'~'hat dou~tful ~.,',~hether the ~rade is high ~nougn ~o justify the 
erection of a treatment plant, but the matter is ','~orthy of 
consideration. It ~,~ill be quite possible to determine ac- 
curately just ~'~'hat form o:f treatr_f-ent is best adapted to the 

~ne arc ta~-e of extraction ,~','ill be. If ~ these ore, and v,,hat ~ p en 
tests are careful 7~ ~,~ con,duGted on a relati:,,'ely iar[~e amount of 
material, subsequent ~,'or1< can be done vJith little risk, or it 
v'ill be quite evident that the property must be abandoned. 
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i am en~losing herewith my bill for examination. 
Since my re~ort is hardly a formal one, and involved merely 
the writing of a rather lenEthy i, tter, I am charging my 
minimum fee of ~j!50.O0 a day instead of ~00.00 ~hich ~s the 
minimum when I prepare a formal report. The charge for auto 
hire resulted from the fact that I ~as not met at Casa Grande. 
I ~aited nearly an hour ant then thought it best to hire a 
machine to go ut to the prcberty. A machine was sent to meet 
me, but a gas line broke ~hich occasioned a long delay. 

HoPing that I may have made this matter clear to 
you, and assuring you that I shall be glad to try to clear up 
any points concernin~ which you may still be in doubt, I am 

Very sincerely, 

G. ~. BUTLER (Signed) 

L~< ¸ 



/2 ,: :~.. : .- .  ":::. . ,  
! ' - -  T. 

',..~ . " 2 :  

"%,.. • . , o.. 

- %  u g  ~.-' .: ~, I0, 

Arizo~a Bm'e:~u of " ) '  " _ ~, ' - ;  ID <.~'3 

i 

J 

J 

S ' ~ " ~  FAC' rS  A B O U T  OP, E 

DI -, -r~.--% ~ T,-~,-, JL[~Uoli~ 

BY G. ~;[O.'~TAGUE P~UTLEF, 

ARIZONA BUREAU OF I~IINES, GEOLOGICAL SERIES NO. 8 

BULLETIN NO. 139 

P U B L I S H E D  B Y  

TUCSON, ARIZONA 

. 

/ 
/ 

\ 
\ 

,j 

"N 



more  or less pronounced dip (and e v e n  under  other  condit ions),  
t he  solutions may  work d o w n w a r d  and laterally along the bed-  
d ing planes and other channels,  and thei r  metallic content  may  
u l t ima te ly  be deposited far to one side of vertical lines extend-  
ing downward  from the points w h e r e  the  metals were  dissolved. 

5. Secondarily enriched oxidized deposits  above the ground- 
w a t e r  level are by  no means u n c o m m o n  in semiarid regions. 
I t  should also be remembered tha t  sudden  or decided elevations 
o r  depresions of the g round-wa te r  level sometimes occur. If  
such changes have occurred r ecen t l y  a zone of secondari ly en- 
r iched sulphides may exist above  or below the pre~ent ground- 
w a t e r  level. 

6. Not only will fluctuations in the  ground-water  level leave 
secondary  enrichments be low the  u p p e r  surface of the water ,  
b u t  it is also true that some w a t e r  is often encountered over ly-  
ing relat ively impervious beds at  one or more horizons above the 
t rue  ground-water  level. Such "pe rched"  water  levels may have 
l i t t le  influence upon descending solutions. 

Important  Influence of Carbonates 

Well  trained, experienced min ing  engineers have not infre- 
quen t ly  overlooked the impor tance  of one  factor when  they have 
a t t empted  to decide whether  secondary  enrichment has or has 
not  probably taken place. It is not  surprising, therefore, that  
m a n y  prospectors  should have made  the  same mistake, yet  there  
is real ly little excuse for anyone  to d o  so since the significant 
f e a t u r e s  arc easily recognized. The factor  involved is the pres- 
ence or absence of carbonates in the gangue or wal ls .  

Descending solutions that d issolve  metals are acid and no 
meta ls  will be dissolved unless  the solutions are acid. An.y con~ 
dition, therefore, that neutra l izes  the  acidity of the solutions 
wiI1 prevent  the dissolving of mos t  metals.  There can then be no 
t ranspor ta t ion of these metals  to some other position and no en- 

r i c h m e n t  can occur. 
Calcium carbonate is a subs tance  that  will quickly neutral ize 

any  acid solution that comes in contact  with it. This substance,  
as the mineral called calcite, v e r y  f requent ly  occurs in gangue 
mater ia l ,  and, as limestone, it const i tu tes  a common rock .  Al- 
though  any mineralogist can readi ly  recognize calcite by  its 
physical  properties, it and l imes tone  may  be m o s t  easily and 
cer ta inly  identified by the fac t  that ,  if placed in cold hydro-  
chlor ic  (muriatie) acid, they will dissolve with vigorous effer- 
,eseence (bubbling). 

If any considerable amount  of  calci te i s  present in the gangue 
f a sulphide ore body th rough  which surface wa te r  is descend- 

~ ing, any m e t a l  excepting silver',~ tha t  may  be dissolved will be 
t ranspor ted  only far enough to  br ing  the solution containing it 

J. into contact with calcite. The  meta l  will  then immedia te ly  be 
deposited.  There can, under  such conditions, be no •considerable 
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d o w n w a r d  migrat ion of the  metal .  In fact, if calcite is p!entifuI 
in the gangue, a meta l  o the r  than silver cannot be t ranspor ted  to 
any  appreciable  extent .  I t  will oxidize and remain at or  v e r y  
close to the point w h e r e  it was deposited as pr imary  ore. Si lver  
m a y  be t ranspor ted in spi te  of the  presence of carbonates  if no 
chlorine or o ther  halogen e lement  is present. 

Calcium carbanate  is not  the only natural substance that  neu-  
tralizes acid solutions. A n y  carbonate will have this effect, bu t  
carbonates other  than  calcite are  relatively uncommon consti tu-  
ents  of pr imary  ore  bodio.% although ankerite (calcium-iron- 
magnes ium carbonate)  and dolomite (calcium-magnesium car- 
bonate)  are plent i ful  in some deposits. Feldspar  also acts as a 
neutralizer,  but  its action is much slower than that  of calcite, 
and, unless the solut ions a re  ve ry  weakly acid and are percola t ing 
down through fe ldspar  wi th  unusual  slowness, the migrat ion of 
metals  through a gangue  that  contains feldspar may  occur and 
an enrichment  may  form. 

Not only does the  presence  of considerable calcite in the  gan- 
gue of an ore body p r e v e n t  the migration of metals  in solution, 
bu t  it is unden iab ly  t rue  that limestone walls may  also have  
the  same effect. W h e t h e r  limestone will or will not  act as a 
neutral izer  of acid solut ions and a precipitant of the dissolved 
metals  depends who l ly  upon  whether  the solutions come in con- 
tact  with it. If a vein contains no calcite and it is sufficiently 
porous so that descend ing  solutions work downward  through 
the  vein mater ial  w i t h o u t  coming in contact with l imestone  
walls, an enr ichment  m a y  be formed below, but  such condit ions 
a re  unusual. In most  instances most  of tlie downward  m o v e m e n t  
of  solutions is along one or both  walls and then the solut ions 
wil l  be quickly neut ra l ized  if the  walls are of limestone. 

There is a possibi l i ty  that  acid solutions that  descend along 
l imestone walls m a y  somet imes  attack and react with the  wai ls  
and  form protect ive  layers  of alteration produet~ which will  
themselves  not neu t ra l ize  acid solutions, and that  the rea f t e r  
migrat ion of meta ls  m a y  take place. If tl~e inclination and phy-  
sical condition of a ve in  that  contains no calcite is such as to 
indicate that  descending solutions were concentrated along one 
or both walls of l imestone,  ye t  the wall material  does not effer- 
vesce  ~4th hydrochlor ic  acid and other conditions indicate tha t  
leaching of one or more  metals  has occurred, there  is a chance  
tha t  a secondary  enr ichment  may  exist at greater  depth,  b u t  
in general one cannot  hope  to find enrichment of deposits in l ime- 
stone. Similarly, there  is a ba re  possibility that  deposits  tha t  
contain some calcite in the  gangue may be leached of one or  more  
metals, to s o m e  extent ,  if the calcite is not ve ry  plent i ful  or  is 
so si tuated in the depos i t s  that  a considerfible par t  of the solut ions 

~doea not come in con tac t  wi th  it and descends along wal ls  t ha t  



I~MO 
ALL OF THE II~FOP~IATION AND O?IIilONS EXPR}ISSg:D IN THIS 
MEMO, WITH THE EXCZPTION OF T~iE COPIES BY MR. BUTLER 

WERE OBTAINED F~OM h~$~RSAY 

-In 1936 1 ~couired title to ~ group of claims known as the oliver i~eei'. 

~.qaturally I became interested in its histor 7 end previous operation. In the 

• course Of my studies ! csme across one fact wnich, I think, has i~articuiar 

signific~nce. The follo~'ing is an exp~nation of what happened. 

I. In 1928 a Mr. Percy Williarls (a mining Engineer of wide exloerience 

and the man who wrote the report just preceeding this memo) interested 

~qr. Ch~rles A. Beiin (whom ! uhderst~nd was a member of the Dupont 

f~mii~;) in tills property. 

Under Mr. Williams ~irection some fifty or sixty thousand dollars 

w~s spent in sinking s shaft and driving an edecu~te extraction tunnel 

snd doing considerable drifting. It is my understanding that, when 

this work wss completed, they were going to si~< on the vein~untii they 

encou~tered ~ second~ ~ enrichment ~#nich Mr. Wiili~ms ~s sure existed. 

Tn the letter oart of 1929 ~ir. Belin (waom I understand was tuber- 

culsr at the time of the beginning of the operation) became bery i±l 

and wss not expected to live. Mr. Belin then retained Mr. G. }~ontag, ae 

Butler, of the University of Arizona, to 1~ke an examination of the 

property and sdvise if in his opinion the mine has possibilities of 

developing into a l~rge property or if it looked ±ime a small deal. 

On December 4, 1029 Mr. Butler wrote a letter to Mr. Be±in a copy 

of wilich immedietely follows this memo. 

Acting on the conslnsions drawn by Mr. 5utler, Mr. Belin wit~drew 

from the project and the worg ~-as shut down. Nothing i urtner w~s done 

on tile =)roDer+~T other t~l~n ~ small ~mount of leasing until i':~36 when I 

~cquired ownership of the property. 
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2. The re~ son ::r. Belin ~bandoued the prgject was based on the state- 

ment m~:de by ~-'~r. 5utler on Page l, Per. 4, of his letter of December 

4~ 1929. The significant statement made by ~qr. Butler that there could 

be no secondary enrichment are contained in that part of the Par. which 

i here underscored with red lines. You will note that he states that 

silver could not be trans~orted beceuse of the presence of calcite 

(c61ci,J-~ carbonate) in the vein. 

3- in 1'936 1 acouired title to this property and in the course of my 

seerch into its p~st nistory I secured a copy of this letter written 

b~! ~,~r. Butler. In the l~tter psrt of 1956 1 called upon }Jr. Butler 

~t the U. of A. And esked him if" he had any information which would 

be of value to me concerning this ~Jroperty. }r m his i ovtained some 

of the information whica I have related in tile foregoing. 

4. In i937 I ceme across s publication written by ['tr. Butler. This 

was Geological Series 74o. 8, Bu±±e~i~t No. i59, Arizona BureEu of ~iines 

and was published August !5, 1955. In this bulletin in the last Par. 

on Page 35 and con:~leted on ?age 36 Mr. Butler directly contradicts 

the stateme:%ts made in his letter to " Beiin on ~r. December &, ±929. 

5- I then wrote Hr. Butler concerning this particular item and you 

will note that in his ±etter dated ~'larch 26, 1937 he again states 

that the ,presence of calcite does not cause a precipitation of 

silver that is held in solution in natural solution. 

I. M. Glausen 
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D E P A R T M E N T  OF  . M I N E R A L  R E S O U R C E S  
STATE OF ARIZONA 

• FIELD ENGINEERS REPORT 

g 

Silver Reef C~aim (Silver Reef ~ne) Date ~rmrch 3~ 1960 ' 

Silver Reef Mtns® (Case Orande Dist,) Engineer I~WlS A,  Smith ° " 

P i n a l  Coo -. "' • . . . .  
;=~ne V i s i t  by  Ls~g±s A,  Smith ' ~ n d i n ~ i e w w i t . h  Bob Clausea~ p a r t  ovner® 

Oeolc~ General Geology is in files along ~i~ o~her .mine data= ," ~..~ ~' 

E~s Silver F~ef Claim fores the northwest uz~it of the property and adjoins the west end 
line of the Silver ~eef No. 3 claim ~n~ t~ north side line of the Horn Silver ~o .  2 
c]~m overlaps it on the south~ ~e principal ~orklngs lie in the west 2/5 of the 

~ ~=se uudorgr~nd consist a 325 foot Lnclined (70 °) 
shaft with three level~ largely as drift on ~e vein. ~e breast of the w~s$~rn most 

!>u fe~t ~'~-,~ Last of f.-]',e3~ • ~:~ "S~e east end iL:~ of t:~e _l~er ...... ~o 
~o~ings~ at a d-LettuCe of 200 feet~ is a 350 foot adlt from the end of which is a 
300 foot drift on the vein. The vein~ in th~ area of these worki~s~ strikes E-W 
and dips about 75 ° south. The quarts vein appears to r~nge in ~idth from 4 to 7 
feet~ but tbe z~qe of ..,in~rali~a~ion is ~nch ;~ider~ p~s~bl2 20-25 feet, The vein 
and acconpa~YLr~7 breociated zone a~ much ~:Dre r~sistant th~n the [~-anite eo~nt~ 
rock ar~ therefore stands as a bold rib or ~reef ~ to as much as lO feet hi~h, ~nis 

+~ ...... ~ " ~*~ so~%h !/2 of ~ ~ ~ vein s~o ~t ..... cont~n~s across ~'' u~. Silver ;~ee~ for at l~st SO0 feet 
and then crosses t~3 '~-' ' ~ ~ corner of the ho~n Silver No~ 2 for another 500 feet where it 
is sub~rged by valley ~lll~ ~t portion of the vein lying west of the Silver R~ef 
No, 3~ has been pros~c~x~.d ~r several 10~12 "~" _oct sh~."ts a~d a 15 foot e~it, As the 

t~.e ~st it n~r~o~s some~hat~ becomes ligh$sr~ ~d ct~ves %~In struct~re C~s toward 
toward the s~athwest~ str~/d~%E S 85 ° W ~iaere it disappears ~2der the aiuvi~Au~ The 

quartz portion of the %~in in this portion~ contains vein=e~s and blobs of ch~#socol!a, 
lead carbonate, v~nadinite~ wulfenite~ silver ~.~ral~ (brine ~ _pall~y silver halogens) 
8rod c~n.siderable ~mng~nese 4~oxide (principally psiiomelane), Silver ~reatly pro= 
do[~nates in valuo~ ..... ~" = ~..~or~n~ to assays t~cen by ~e o~-mers. A 6 foot %-~de sar~ple~ 
across t~%e vein~ in the first pit ~st of t.hs Silver P.eef ~;o® 32assayed $5=00 per ton 
in lead~ si].ver~ emd cold. ~dth mJ~nor copper, This va!~e ~ as in ct~r smr~O!es ~ ~as 

i~v ' mm " ~' second pit %o The west)ran ~.6®00 over a vein ~f~dth ~stly s ~ st, -~ s ~ple, zro,., the 
of 7 feet, {~a-ce samples alo:%~ the outcrop and in the edit ~nd third pit are being pro- 
cessed, The vein material in these ~"as litholo~cally simil~r to that in the two pits 
already s~pled. , 

~ n o r  ~ a n s v e r s e  f a u l t s  appeared  f a i r l y  f r e q u e n t l y =  b u t  s ince t h e s e  have o n l y  ~ i n o r  
ti"~ows~ they had no appreciable effect upon ~he vein trend or dip. A dike (reported 
by son~ observers h9 be similar to syenite)appears to cross ~%e vein west of the 
shaft "~ ' " " ~'~ " ~ur~.n~s, o:~nce the vein mass uninter~!pted~v crosses this dike, and ~y even 
disjoint it, the dike is considered to have been injected prior to most of the vein 
for~mtion, It~ more than likely~ does act~ in part, as a cua-tailant to ~ flow of 
the mineralizing solutions~ but dld not cut them off entirely ~ince values continued 
on westward but to a less degree of intensity, ., 

The oot~try rock in the Fdlver Reef and Horn Silver No, 2 claims is mainly ~raphie~ 
or sere_i-pop, title granite ~|ich had been inzensely shattered prior to vein fo~ation, 
The shatter planes are filled ~i~ dense white quartz and mar~g~nese mud iron o}~_des, 

? 

, o 
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Silver ~eef Claim (continued) 

The vein ~artz and breccia qusa~Sz~ -both p:-~'ts of the vein foraati~n~ dist~nct!y 
out %/he siiicatod ~r~te. ~T~ qaaA~ts vein has stro~ ~,alls whose conti~Ity ha~ 
been i~t~l~ eel~e!oned b y  ~st~T~ ~he~-ng. ~-~taliization followed th8 
s~lici~i~ation ~nd loc~l!y ext~s out into "~e gra~t~ 

The ~in vein st~act~¢~ is ~aceable fo~ ~.~me 6000 A~ to the e~t~ The miner~l~ 
S~I~SU~a is ~id~ Ln the east half of the ciai~s~ ization is stronc,~r and the vs~u 

u~ d~® win were i~ an~esltio 
sgglo~rate ,;~-~n~% by s ome, l-hy0!its) ~'kich is ;:pro susceptible be m..at~m%Z" . o ~, ~ mud 

~e most i~o,.~nt ~'~.~4v~'~__~., ~.~ ,, ---~., ch~emt~!st~s of th~ vei~ are the p~escf~e of & 

repor~gd in %he de~er " ' ~ ' + - ~  ":" 4,.  

~gentlt~ generally "~ -~ " ~, ,  ~da~ed ~s t h e .  seoonda~ ", ~ .... ,-.c "~' e r ~ C n ~ n ~  ~ ! . ~ . h i d e  o f  s i l v u r ,  

The richer ~ilw~v ~n ~+~ upper parts of the cast ~,or,~,~ , ~ . y  irx!icat~ tu~ old, 
~yater table' stop ~odnt ~hich ~~ be ~aociatod with the iat~ PlioCcrm and early 
Pleistocene ~,~'-',~ ~, r ~ . , ~ , ~  , ~ 4 ,  ~ .... ~0d the .... " ~. ......... ~c,.~ o ~'. cli,'.~t~ was ~ore h~mc tAan n~d 

~.o_med at. oth~ stop ~¢~'~ in ~'-~," i.~a%e~ table as the wa%~ zeros which m.i~:h% i ~ v e  ~ ,~ 

table roso~ ~"~'--~ ,'.~.~ ~ 

Die tO d~.~l tO 5.nt~'c~Dt the veins in dcpth~ Z . . ~  L~r n o  . . . . . . .  ~ ,  
penetrated %o the t:%te z.~=, , '~Z~ . . . . . . . . .  , _ ~ , .  . 

thus f~ ~count,. ,~d ~ ¢~,~ a h,~n-s o f  ~'~e c?'~,~racter c f  t h e  p r i m a r y  ~ : c : r ~ l s  o t h e r  

~han silvcre ~i'b:, Silver ~--4 :~  . . . .  "" , ,  . . . . . . .  ~ .  . 

sulph.~t~nor~des of silver~ such as ~ar~,Tite p~us,ti~8 and stcphanltee Tho 
presence of so~m copper o:'~des w~y indicate %.etr~mhe.~te or ~ro,~y~:r:~t~e The 
silver in ~.~zost o f  ~h~.,~ smea probably Is "in the fo~.. of Cc~l.Tite (AgOl) o~ 

oi~ P~ef cl~L~ is 1~lerefore~ that prospsctlng) ~-~hidi ~ ~ n,~, been done in the ~ " ~.~ 
enti~!y too sha!l~ to be of ~,tch use- in deto~inin~ th~ re~'~i %_ro.~.h of. the cL~i~ 
~e a1~e-~ heal" the ~face could COncei%usbly lie. between t~o en.~!'chm~nt zones. 
~aoh~ of the v,=in ~s has b~...~n -~ ~ ~-* --. ~" .,.n-~,zve as o~id~r~gd by silica bo~zorxs and 
limm:~it~ ~'bo:~orks w}dch bare been '%~ipped" cle,%u.~ or ~,~-~*- ..~,.,,.~ so~ ~ weathering. 
~9 l~a~hed out silver m~Ip,..~do %~!uos m~ ~,us have u~v~d do~-~d~ 

'~ais i~2erenc, e iS .8~po~ed by %,~o such t ~ , q ~ i c a l  cases at 7k~rencl and ~e Co~or~;ealth 
Mine at Pearce~ At ~renci 50 to 500 fe~% o~ ~..~h~I capping overlies the ~nriehc~ 
ch~eocit~o ~one, z~e leached cappin 8 ~verag¢;d bet~r~ 0®04 ~J]d 0e2;J~ copp~ 
wher-ess t h e  underlying enrlched zone has to date~ m4eraged abe---It O,9~f f~ o~pper, At 
the COm, V~r~d~%-Ith 5 to 150 feet of leached silver capping avcrag~ about I oz. of 
851ver ~aile the <gper er~h~d zone~ k=n~diately bel~,~ the ca~i~.~ avcray,~ from 
15 to 200 ounces of si!v~% " " ~h~Te 1~ore t ' ~ o  deeper e~miohed zones ~,i~nin a vc%~hioal 
dis~ce of 2 0 0  f~%.® in between these s,~iched zones the tenor averaEed from 3 to 

[7.~ • 15 oz. silver° .,~cn leached capping zones are 'prevalent over. 'many disse~ui~mted 
porph}Ties~ ~nd in some cases ~.le ,.~or~Ici situation is duplicated. Zn other cases 
where the gasgue rocks are ~re c h e : : & c a l l @  reactive the degree of enrichment may 
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,ra~,I in p~portion to the hold up coppey rm o>ddiz~d ninerals, S.i~A!arly silver 
~.~ be, held v? whc.~ chlorine and h.ro~e ~%re p~%~¢alent to v~-iable dog.tees, 
At Ajo the g~gue is so intensel~z reactive that ncc~.!y all of the coppe~ remained 
~n sites as o:~d~ conve~-:ir47 rapidly into prir~.r% ~ m~lphides wi~% nit:or ~ric}.~nt, 
At Bu].l.~.'og in  Ncvada "the so, so  was true ss reseats silT~P, The oTa~d@ s'~Ivor m:Lncral 
(c~arc,D~i.to) porsisi;~/d~rn ~ the old ~'aSel- table whcro  a r~,id transition to 
pri.m,~,y s~,l.ver m~'terals oc~rred° 

The zoning of e~n~sd ores or t~sitlons f~Jn oxidized ores to primary ores is 
c~;Ptro]~od ~ a marked extent by  ~-,uct~t~o'~ .%~ the. gt~olef~cal %~ater tEO.~.eo In 
this rc~ion and ~:.ost of the enti?.~ Cordi!le~%~. P.c~j.on~ "the watel- tab!o st~"~d 
ri's±n~ ~.ortly after the ~.-~iooene }h~o]x~tic:n~ ~md corcbinuc\i to ri~3 in s~arts unt.%i 
l a t e  ~La is toc -cno ,  The even r i c o  o f  t h e  ratc,'~, t.o.bD_-~ w:~s aDpar(~rbi$," i r~t-~q~%c~,l  a t  
l~t t}~reo ti~.~cs during t~.;is period of ~.sips h~ic~'by~ At i:,earc~ tb~'c~ enrich- 
ment zoue~ in the min~ m:::ro ~'ioscly tied %x~ t%~ce stop points in the histor:£ of 
O~d L~:e Co.chise= ~.;~ o~ 1[.i.llco}~. Tho stop points ~:mre -~!denoed l:>.y ~,~.~ 61d 
shore lined each of :~-,~ioh cont~%ine~ fossil t<~n~;a:iia %%, ~$..Ich they could be datc<1~ 
Since rc~.r~nts of old I~1[o beds of un[~,..au depth h~tve been re~rt.--:i ~.n the Si!voP 
P..e~f are~ it is possible theft at ! -east one ~.~i m2e~be ~.~ore stop points m~Z have 
~.~Isted hc_~a ~!so~ Si.'~.!,::z" l:-~d-;~ d.epoz!ts roe pr~ev&lcnt all cv.~:r d~e Co',nli]i~ron 

range of up to 5','xO f~t @~ir.g the period of r.is~:~g himi{~ty~ The gen~.~ and S~.~n 
Fexi~o L~i~o bed~. hate consid.ez~i%le depth rat-go, Th6~ appea-ent ligh% upper o:.~ich- 
~@nt in d~e ~t ~wa]l' of the Sil'.';~ ~eef cl~.~ p~mh::J~ly ~pr{~sents the toU of 
the '~at~. ~ table ~luc~&~at~on, ~-~" ~2" ~ 
~. the Silver Reef He, 3 c!P~ira. Oxidation m~d strong i~aohin~ is pl-esent thro'.~h- 
out ~os~ of %/:is dci/,,q~ ~ ..~i¢ic~Icod iS" sfi]_iC~ b~ork~ ~und lead oxi~s~ d~tere 

%q~ee c ~ q ~ o t c n t  c¢osc..-.~zcrs rcluortc~i  ~ : a t  argc~:: tLt .~ o r  "~;}..at "ba~Z/ b e l i e v e d  t o  be  
this ~inor.~.!~ wP~S preo,z.nt in "hhs ic:~zer level el ~e ~:~iivcr i.lCef ro~ 3 %:oz~~inss~ 
Arge~,,ite f.u~ genc~%ll~- believed to i~ the provail~Ig silvez en~io~-~erz5 m~Iphide. 
The reported a r : z e : : t i t e  was i%~,u%d as a sooty coating ~% g'3~.,~ L~acg~m-es. 7he 
galena had partly bc~ ~:~r.ver~6~/ ~ vm~a~iiai-~c sz-~d ~n.'-ifc~'zits ~ most cases~ 

Thersfore~ in ! i~-~ of the cli:mutlC ~.sto~: of the region~ and t.h~ pres~e of 
arg~.ntlto and lake daposition~ it w:o,.;!d ceera out of line to cor-~Pa a ~..~..~ or 
a group of cl~s~ in a knGm ~dr0.,~,-al disti"ict~ on .no rz)re tP~n surface ass~<~ 
conditi:.ns~ ~eoi~l~; s~nce thc~e o~l%cr~,--s S::C~-~ ~tron~s e~zid~e of leach~n[: of 
oulphidose This is pa~icu!a~-IV po~_mcnt ~.~b-~ one looks at the s~dence £XDU 

~P~C~ In pm%ic.:lar~ and o~/%ers of less positive 
a~pea~nce without the opportunity to f~d out, 


