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( i -\910 -- A~lAL\/S\S St-}O\NS 
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. . . ' ....~ 

:. C · _.. . ~ •• [BUT] II HE (P. WILLIAMS) APPARENTLY 
: ',. . ~~tE-G .. l ·ECT_EQ_.:T06'VE 50FFlClENT v\/E \"G~1r--' TO :_~~_rj1E 
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peE"E~TS Tt-tE GO\l\lG . \~TOSOLU1\O~ 

Or: A l\t\fA MOUt-JT OF &\LVC=rG ,At-JD 
. ~ ". . . 

. SOLUTIO~S CO~TAtNlNG ~l·L\(E~ \t.J 

SOLUTION WOULD ~E FO~CEQ TO 

' OEPOStT Tt-rftS M~TAL \F T~' E'Y ' CA~~E, 

·. lkl COt\!TAGT W\THCt\LC1TE,u . .. 
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... .. A . ......... _~~ t 
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ARI7. BOrG, OF tvHNES GEOL, 
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[.i~" A!~:~~~~ !~,\ ~~~~:,~LEI ! 
~·\ ,V ~ vV r~~, v r" ~rll,.\# \ • l ~ ') , f 

PQESEt\lT t~ THE GAr\l GUE OF 
1~ ' $ULP{~lDE DeS eOrl! 
- 1\{JO t") '''' /' #!IfJl r ..... ~ \NAT-D IS j ,"1 ,~. v (J' ,""t vv ,1 1 \.., t .. ·, t \" 

DESCENDiNG) AN\( fV1ETAL 
. E)(CEPTltJ6 S\L\IElZ 111/-\1-

MA\f BE DISSOLVEr) V\ltLL BE 
TRAl\lS POgTED O~\\L \f F/\"K, 
EKlO()6r( TO G{(U\lG THE 
.SOL{J1-(O~1 CO~\ w.rA \ f,J \~t G i1" 

\~TO CO~TAC\ VJtTH THE 
, CALLl TE, T\~'\E ~A ETt\L VJ\Ll 

THEN ll,/t h/\ c '{).li\TE l~ BE 
I/Cp05\TEr), " 
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. ~ \935 -- D[2. G. PJl. BUTLER. PUBLISH ED P/\PEf<, k:EVEiGSfNG 
HISPOSlTlOlJ ON UMFAVOk:A\3LE SllVE~~ ~AI6Q1iT!O~'~J CHEf/!1Sre\1 
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LETTE IC.) G. M. BUTlt: iG 10 II SOME FACTS A1300T ceE OEfOSlfS Il 

( - --' llte t C~:\ A2lES BEl \~ O~l THE A06~ (5,1955;G .1Y1. ~;(rrLE~, 
S ll\lE~ t,!0(;<SET M l~E, ARt!, BUrz. OF MlNES GEOL. 
DATE D DE C. 4, 1919 5EtZl£5 hlO. 8, eOLLET/tJ MO.I;~ . 

li THE PRESEt-lCf Of AN'! ~fA\\lY CO~SIDERAB-cil 
COtJSIDERA{3LE A\/IOUMT Of I t"MOvhlT OF O\LClTE is 
C'AlC\lt \k\ r\ \I E: \ '~~~ ~1(e\lt~~TS (7eESEt\.lT tPJ THE GA ~,J GUE OF 
THE ~O \ l\\ C, l l\~~ro SOLU~rt{)}\.t A SULP{ilVE DrcE eor)Y 
OF MJ~ A~j((DUMT OF SILVER, I THROUGH WI-HOi WATEr< IS 
AWD SOLUT10hl5 totJTAltJiN6 1 I {)ESCE~IDlt~G I AN\( META L 
SlLVEti Il-J SOlUTiOM

I 
II E~CEPTl~\!G SlL\/ER ~l1i!\T 

'NOULl7 ~E FORCED l~O I MA\( (3E DISSOLVE\) \NlLL BE 
{)EPOSt-r",l\-\l s \\Atl/~L \F" TRt\l\lSPO~TED Ot\lL\{ F/\~ 

, 1t-lEY CAME \W CO'" 1 t\c\ EKl006t-( TO {5RJ N G THE 
\kllT\, CALCl1'c, . so~trr(o\J CO~rrA\N\l\\GIT 

\\\1TO CO~TACl \NtTH THE 
CALCJTE, T\-AE METAL WILL 
TH EN l\Vt tv\Er)i/\~TE' L\1 BE , 

I f/tP05\TED, n 
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OQE RESE'QVE ESTIMATE 
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·SMELT\NG t\Nf) F12El6H-T COSTS . 
c 

, 0 VALUE OF - SlL\/ER ~UGGE"T O~t AS A FLUX , ' 

.. " TO Q()?PE rz. 'S ~A~L TERS -

• peEF~REklTlAL SlV\SLT\NG "I\N\) fREl6-HT . 

COSTS . 03TA ·\N~Q f3'{OWE\\lS \~4-6-\951 . 
. . - , , ) .. , . 

• tNCfZE=ASc "W THE- "COrf)~1Z SMELTlNG 

. \)EMAI'JO FOf2 FLU';( \N6 ORE SINCE ISSI 

LOlJLD BE l\1 EGOT\A \ED W tTH 1H E 

COPPER · SMELTERS 

- . ~" -". ..- - -. . 

I 
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VALUE OF S\L\/El2.. NUGGET 02E 
. AS A FLUX TO COPPE~ SMELTERS 

. . . I 

' 0 AS SMfLTEf< A~Al"SESOF OWENS Sr\\?MGNTS 
S"HOW I S I L\/E12 NlJ(;G-E T OeE HAS . A \-HCtH 
S\L\CA 1 lO\fV ALUMlNA (OtJTE~T 

o OWENS ~EG~OTlAT~\7 ·pa.GF6JZGt~-TtAL SMGLTIN<r 
ANO . FR~lGt\T eOSTS WtTli THE S~~ElTtI2S 

c '3'6CA-V S ~ Of TH-I S 
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pe~FEI2EkJTtAL S~AELT\NG AND FR.El&HT 'COSTS 

, I 

ag1AINt:D f2'1 OW~NS, \94~-\95"1:f 

SMELTlNG- ' .' ~ . I/TOt\I ., METAL i 
. COSTo) ::: 13~\SE .. . + 10% PA\/MfhlT - 8 
e \-lA{(~ED . CI-lAflGc ?ERT<JN ' VtRIOW 

F (2t;{6 H-r 
COSTS 

Ct1AQ6ED 

~ S 1.00 PER -roN FOR 8.4 OZ/TON oeE 

r- 44-
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. 'NCR~ASE \l\l C.OPPE1( SMELTER QEMAW\7 FO~ 

flU'X\NG- ORES S\N(G \951 

o AellONI\ COPPER . P£OQU(,T\ON 
0.8 ·-·--+------t------------, 
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SHORT 0.4 .. .--_,_._' ~.r ' 
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ESTIMATES OF P~~S(;NI DA'I COS1~S THAT 
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MINING I\MD TRUCl(\t.JG COSTS 
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E\/ALUATtON OF .1\-\E F£AS\B\l \1'/ Qf . 
Vf<.OFl TA gL'1 M l N I NCr 111 E LJP~lZ \IJO\(!<lN~ 

.co~ CLUS 1 (IN S __ :" cO':' . . " 

--lhleOMEMARGtN\S TOO·SMALl (8 -\1%) 
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. HE2E ON tOSTS 
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Mr. ,gobn Hays Hammond, 
120 Bro8,dwc.y, 
new York City. 

Dear Sir:-

701 Hollingsvlorth .dldg., 
Los Angeles, California. 

August 14th, 1917. 

I beg to submit for your consideration and spproval 

a plan to finance the treasury of the proposed Silver Reef 

Mining 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 tha. t the JB. tents wi.ll be granted 

some time this fall. 

The company being formed will h~lve a capi tal of 1,000,000 

shares par value ~~l. 00 per share. 

It is propos ed to issue 500,000 of the shares of this 

corporatj_on to the present ovrners of this IJTOPOl'ty, as fo 110718: 

John Hays Hrumnond 
Chas. M. Leonard 
Frank lvr. !Jeonard 
]'rank ~7. Royer 

4CYj~ ••••••••••••• 200,000 shares 
20% •••••••••• ~ •• 100,000 " 
20j:~ .0 .........•. 100,000 IT 

2df> ••••••••••••• 100,000 If 

Total shares issued . •••••••••••••• 500, 000 n 

This will leave 500,000 shares unissued, which can 

be issued and sold as funds qre required for developing and 

equipping this property. 

ASSE~S: 

The assets of this com])any 'II.'i11 consist of 11 patented 

mining claims upon which are located a numbe r of living houses, 

boarding house . , stables, a. tTIenty-stamp mill containing a 15" x 24" 

Blake crusher, 5" x l21l tube mill, a number of steel tanks, a 40 H.!>. 

gas engine t etc. 

The mill building and much of this machinery is in a 

fair ata te of repai r ' and will be used when a new milling plant is 

built. 

Located near the upper end of this mill a shaft 250 feet 

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

at least 100 tons daily capacity_ 
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This shaft is equipped with a Cornish t ,::,' pe pump, 

operated by a gas engine, a11 ,of which is in good working order. 

VEInS ..hJJD O ::V~ BODIE: S: 

The cOIDltry rock is granite and rhyolite. The veins are 

lead, coppeT, 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 and brecciated 

country rock. 

claims. 

Four large veins are within the boundaries of these 

At one time the veins included vd thin the limits of 

these claims were owned by a number of different companies or 

indi viduals, and conside:cable \'lork \78.3 done and o:re srdppocl 

from evory vein. 

The workings having the best showing of ore a.t p'i'esent 

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

.conpanies this l'eport. 

ORE BODIES IN I]JI:S nUGGET WORKINGS: 

The workings sho .. vn on the accompanying map consist of 

a s,hort Cl"osS-cut tu.nnel which cuts the vein at a depth of 60 feet 

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

feet, and a winze 40 feet deep below this adit level. 

These workings have been thoroughly sampled by me. 

The adi t level for a length of 120 feet. an.d fo:1:' a width 

of ore e:~osed of 15 feet gives an average of 14.2 OZS. silver per 

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

gouged out and shipped. 

Above the edit level there is exposed in the accessible 

portion of the vein, o:re which, over an average Ylidth of 4.7 feet 

assays 36.7 ounces silver. 

The vein on the surface and the edit level is from 

24 to 35 feet ~ide, 

ORE BODIES: 

Before a tonnage of ore C f~n be estimated some develop-

ment work must be done. 

It is estimated that there remains in the old workings 

above the edit level to the surface and to a distance of 50 feet 
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. beyond the pl . dnt breasts. 7000 tons of ore 'ing 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 . adi t level shoi'! the width of ore to be 

33 feet. 

Below the adit level. to a depth of ~OO feet and 

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 v/idth of worJr...able ore to 

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

14.2 oz. silver. 

On the dump at the mouth of this adit is 200 tons of 

ore assaying 15.9 oz. silver. 

Above adit level 
To depth 100 feet below 
In dump 

Tons 
"'T,OOo 

26,000 
200 

33,206 

Average per ton 16.5 oz. Silver. 

Ounces 
Silver 
~ 

14.2 
IB.9 

Total 
Ounces 
175,666 
369,200 

3,180 
547,380 

The cost of doing the v/ork necessary to open up this 

oz. 

groruld su~ficient to put the above tonnage figures in sight will 

be feet 

Drifts e,nd raises on and above adit level ••••••• . 290 

Winze to de~th of 100 feet •••••••••••••••••••••. 60 

Drifts on 100 foot level ••••••.••••••••••.••••• ~ 250 

Raise •••••••• ~ ••••••••••••••••••••• ~ ••••• ~ •••••• 100 

TOTAL b"O'O 

}Tactically no timbers or eqUipment would have to be 

purchased for this work. 

The total co s t of doing thi s \7ork including general 

expenses, etc. will not e:x:ceed ;)25, 000. 

Tests have been made upon samples of this ore by 

several metallurgical firms end they report that by combined 

. flotation and cy~nidet a recovery ·of 90 to 93% of the silver 

value, \~lith a loss of cyanide of from 1 to 3 lbs. p3r ton of 

ore treated. 

Assurrlng a recovery of 80% of the silver and giving 

no consl. deration to the lead or small amount of gold in the ore 

which TIould be saved by flotation and cyanide, . we ha ve: 
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Total tonnage -- ,33,200. 

Basis 100 tons daily-Average value per ton 16.5 oz. Silver 
Si1ver at 85-·cts. 

8~~ of 16.5 oz. - 13.20 oz. at 85 ets. ---------~11.22 

Iviining •••••••••••••••••••••• 
To 1i1i11 ••••••••••••••••••••• 
l~illing ••••••••••••••••.•••• 
Metal realization ••••••••••• 

~p2.00 
.25 

3.00 
025 

Estimated profit per ton ••••••• 1 ............ :~ 

To put the present mill in shape to mill economi

cally 75 to 100 tons per day using a combined flotation and 

cyanicle treat ment should no t exceed a total of ;~:;40 t 000. 

5.50 

5.72 

The development of the Ifugget mine should bestarted 

at once., The bottom of the winze and. both breasts of the adi t ' 

level, Vlnel"'e '\:7ork i'li11 be started. are in 10'1;1 grade ore. and 

judging from the meager date. obtained. from s ampling the outcrop. 

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

have estimated. The money necessary to do the work required is 

$25,000. which shoT;,ld be raised imnlediately. Considerable high 

grade silver ore h9.s been encountered · and shipped vlhile rUlllling 

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

plated some revenue can be obtained from shipments. 

The chsnces for opening up a big low grade silver mine 

are extremely good and the figures given a.bove are simply meant to 

illustrate what I consider to be the poorest ~ossible outcome of 

thi s deve lopment VJork prov:i.ded the values to not leave entirely 

as vIe go dOl,vn. 

Sincerely, 

(signed) F. ~.Royer 

-.~" . , -'- ..... . - .' 
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The nearest railroad point is Case Grende, Arizon&, 13 miles to the 
north, 0'1 the mc~in line of the Southern Pacific R&ilroc.d. The proPerty 
com~)rises eleven Hdjoining Hncl partly overlapping mining clc .. ims. ?&tent 
hEd been applied for in the nElme of Fra.nk 11. Leonf'.rd, ~~nd so fC1.r as is 
kno'·J'.!1, there a re no r~ dv::;rse suits. The ? in&.. 1 Countv Records shah" t.ne. t 
Frank l·,1. LeonLrd purchased the Nugget Clr-:.im for $2000.00; the Silver 
~J'Ugg'3t Clf.im for ~1}2500.00; t~e LeC:.d Boulder and Horn Silver Cicdms, with 
the ~nill e.nd other imiJrOvements, at Sheriff's Sale for *;3127.b8; and paid 
various small sums at tax sales. 

The property is no\[ vested in the Silver Reef Hining Compe.ny, incor
pore'. t e(l under the If.,\-tS of .!-. rizorlfl, vi t~ E. capi t[;liz8 tion of 1, OOD, ;)00 shares, 
:YJr vc~ lue 1l; l.:.JQ et:cih. All the shf:~ res nEve been iJrovisio"'wlly &llr:>tted as 
f ol l l)',,';3 : 

John He.y s Harrnnond •••••••••••••••••••••••• 150,000 shhres 
H. H. B'Urger ••••••••••••••••••••••••••••• 50,01)0 
Chas. H. L eon~rd ••••••••.•••••••••••••••• 100,000 
Frank N. Leonard ••••••••••••••••••••••••• 10:),000 

" " " .......................• . 500,000 
•..•... · •• · •. · ..•••••.••. ~2J j U()O 

1,000,000 

" 
tt 

" 
If 

" 
" 

The hE~lf million block of' shLres allotted to Fro.nk H. Leom:trd is 
int8nded for sf,le for development etc. The 186801 busine~3s of incorlJorution 
he.s been ettended to by!v!r. Chf,s. H. LeonElrd, an eL1inent corlJoration 
lE'~Tyer, and it may be safely assumed that everything in this connection is 
in order. 

The ore deposits occur in rug~ed hills of medercc ... te elevfL tion above 
defJert plains usu!Jl in hrizonE... Aneroid rehdings nt the camp. varied from 
1575 to 1675 ft. du.ring my vlsi t. (The elevation of C[~sa Grcnde thi.rteen 
niles to the nort!1, ' is given by the rE.ilroB.d as 1395 ft.) The mount of 
the rJ.8in crosscut tunnel on the Nugget C..L&im showed 1850 ft.; the outcrop 
of the Nugget vein above the crosscut, 19'JO ft; and the colle,r of the · 
rr..ain shaft on the Horn 8il ver vein 1675 ft. ~ia ter for milling and do::uestic 
pur'poses is obt8-ined from the mine. There is no local timbere Mining 
operationn can be conducted all the yebr round, though the summer is rc.tber 
hot for ~lrface work. 

GEOLOGY. 

The basal forma ti ~)n is COE.rse grani te or lJegmc. tl te, con tafurhing lenses 
EYld veinlets of quartz ' in t~ll directions, as is CO!11fnon with p9rmatite. 
Overlying the pegmatite ere be rem&ins of deposits of sndesitic breccia 
and tufa, whi.ch no doubt once ~overed much larger breas, bu t have been 
eroded so thE: t the underi.ying pegrna ti te is exposed in the tSUlci:les b.nd 
lower hillsides. The rb.ther bE- sic f.ndesitlc breccie<. ilnmedilltely &bove the 
main corsscu t on the Nugset C18 im behrs much resemblance to t!'le Har~hb.ll 
BFsin formation wi th shieh you [". re so well flcq1.luinted, but :10 resemblllnce 
to the more ncidic rhyolite. I am therefore a dopting Hoyer's nomencl[lture . 



Page 2. COP Y 
GEOLOGY Cont'd. 

The veins, of which there are three or four, appear to me to be in 

shattered fault zones. There is s'orne cross-faulting, but the throw is 

generally only a foot or two, so that the vein can be easily followed 

'ul) in drifting. The shattered fa.ult zones are silicified so that the 

quartz filling has a bE.nded stru.cture, both in the 5.ndisi tic breccia. and 

in the underlying pegmpc ti te. The origil1al constituent qUhrtz veinlets 

and lenses of the pegma tite do not have this banded structure, nor ap~ 

p~~rently any considerable values in sil vcr outside of wh& t I am calling 

. the sh[rttered fault zones. ThepegmHtite does, however, show interesting 

bunches of sulfenite (molybdate of lead) and vanadinite (CHloro-vanadate 

of lead) which I will r efer to lated when describing the old Horn Silver 

workings. The portal of the main Nugget crosscut is in pegmatite, but 

the open workings on the vein a short distance up hill have both walls in 

the andesitic breccia, though the contact of tile andesitic breccia and peg

matite is nearby. A short distance to the west a clean &nd polished 

contpct shows no ore on the contact. Farther west, towards the middle of 

the }:)rOlY?rty, bo th ,.,a lls of the vein here eXtJosed are in pegma ti te, c,- s aTe 

both "ralls of t.he Horn Silver vein still. further west. I must conclude, 

t!1 ~.' r ,::, f r) r e, thE"' t Eo~rer Y s descr i ption of t h e vei ns [I s con t r,.ct del.-'OBi ts is 

not justified by the evidence, though where the shattered fault zones 

ha.ppen to coincide 1,,,i th the contact, are may be found on the contact of the 

form8tions. This is no dis&.dvEntage to the prospect of finding pay ore in 

depth in the pe611l,~:.. ti te by mef-ms of the prospect development work, but 

r a ther an a dvan t 8.ge. I Hppea rs to be a fa ct, ho,·rever, thH t the best silver 

values h2.ve hitherto been found in or near the overlying andesitic breccia; 

a nd tha t t he fQrmEti~n is comp&r a tively shci lloYl .. 

The notice of application for pE..tent, now posted on the ground, men

.tions 36 sha fts, 8 tunnels, 7 cuts, 7 drifts; 1 winze, 3 crosscuts; and 

2 stopes. The tow.l cost is estim2.ted at ~t 22,350.00. 

These, the only ones considered in Royer's report, are located at the 

j oint end of the Nugget Hnd 8il ver Nugget claims. The vein has E. strike of 

about N 79 E (true) and only a slight dip_ A ~hort cros~cut tunnel, com

mer-icing in pe[;"!1lc. ti te e.nd soon reaching tne ande.si tic breccia, ' cuts the vein 

E~t a verticRl depth of about 50 feet below the outcrop. For a length of 

~.bout 12.0 f eet stoping has been carried to the surface, and pill&rs of ore 

left; presuma bly less valuable t:aan the ground stoped. hbout h&lfw&y to 

the surfecce I took a sfunple ~cross 8 feet of banded quartz and andesi tic 

breccia which ass~yed (n) 18.10 oz. silver. Near this point Royer's assay 

m~p ind;icEtes that a sample across 6 feet assE~yed 15.5 cz. silver. Here 

ancLelsewhere the ore shoHed no visible silver except possibly a very 

little ergentlte, too fine for identification withmlt a microscope. Down 

helow at the fork, i~ the level, near where Royer indicates a value of 25.8 

oz. for 6 fe et, my sample Ecross 4 feet assayed (B) 18.30 oz. Next to tiis 

I se.m;>led 8 feet which assayed (a) 11.90 oz. By two sf',rnples therefore 

irviicf:te a value of 14 oz. for the tote~ l width of 12 feet, which he,ppens to 

be very close to Royert s figure of If\-.2 · oz. for 12 feet, be' sed on H l£\.rge 

number of sal-:1ples. My six check samples taken Lt f~rbitr[..ry points, aver

aged 13.5 oz. for 6 feet. Omitting the one sample (N) tE: kl:.: n 2.5 feet above 

t~le level, my five samples averctged 12.2 oz. for 5.9 feet. .Along the drift 

[ i. t 8. point where Royer's map indicEl tes 14. b oz. for 4 feet, my 8ampl~ hcross 
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4 feet assayed (C) 9 oz. Hay sample across ten feet along both walls of the 

crosscut ·immedic~ tely north of th~ drift assayed (L) 11.80 oz. Hoyer here 

shows t".:o samples, each 5 ft. asse.ying 14 oz. and 8 oz. respectively, or 

11 07>. for the 10 feet I sampled, a remE.rKE.bly close check. At apoint 

above 20 feet eE.st of the fork irl the drift where Rover indicates 11.6 oz. 

for H width of 3~· feet, ny sC!-mple across the SErne \·ridth assayed (N) 11 oz. 

a :lother renlE.rkh bly close check. 1"1y grab smnples from the sffi[= .. ll dump out

side assRyed (F) ll).l'J oz. From these few check sE,.m;>les I c~mnot but 

conclude th8t the vB.lues Hre about e.s represented on Royer's assay map, ~lnd 

tha t they ere e ref'sonnble bE.sis for estima.ting possible ore to be developed 

by the work now proposed •. 

Ui th reg&rd 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 

5RTnl)led 2.fter doing more work that wou.i.d seem w&rranted at this time. Grabs 

elong ·35 feet of broke~1 country rock and quartz which hc~d been thrown back 

essayed on only:2 oz. silver. At the northee.st en·d of the crosscut, 

extended, I am informed since Royer's sampling, and "\-lhich mi~ht in u few 

f f',et U f] exten.ced t::1.r /)U 6~1 t,) t:'le suri'F:.ce, is E.n inters·sting e:~pO[)1jrs of the 

contact of the andesitic breccia where it fiJ..ls the tl'ou~hs in the former 

surfhce of the pegmatlte. At tile c 'Jntact c~n be seen speculf ... rite, iron 

oxide, a little ffibngsnese aad slight cOIJlJer stai.ns. f. sample across' three 

feet ,~ssayed (K) 2 .. 30 oz. of silber and c'. t.rc .. ce of' copper. A four inch 

streck of feldsper, with iron and m&ngE.nese, assc.yed (D) 3.50 oz. silver. 

These are [!.pparently beyond the limits of the P&y ore. To arrive at the 

estinlf",-:s d IJidth of the p&.y ore expected to be develol)ed bel 01-' t he .present 

crossc\lt level, Royer hf~ S added 3' to the 12' of his average Samplings, 

mE-king 15 1 • Trlis appenrs to ne to be reasona ble. b- 40 foot winze, which 

is proposed to extend to 100 feet, shows ore n8&r the bottom. TilEter now 

i!1 tr1e \,rinze prevented my samlJlil1g the are wi thou t the erection of a stage 

etc. which did not appe&.r to be warranted & t this time. The 25,000 tons of 

lJOssible ore estim2.ted by Royer as below the crosscut level have, of course, 

yet to be develoLJed by the extension of the winze another 60 feet f~nd the 

drivi~g of 250 feet of level 8nd a 100 foot rEi.ise from the bottom. Some 

development work -will f .. lso hp.~ve to be done above the CrO~3[-3Cut tunnel level 

to 1:1ake t h e ore t~ere 2vailcLble. The estim[..ted cost of ~>' 25,OOu should be 

plenty for the proposed d(~velopme.nt work on the Nugget vein. 

The shF<ft, celled 325' dee p, on the considerably flatter slope of the 

vein th8.n the ='lugget Vein, is shorm by the aneroid to have a vertical depth 

of 235 feet. A 50 foot Tf'linze, nO"T full of Hater, hns been sunk from the 

bottom level. Consider2blesto i->i?1g has been done, but I am informed trwt 

the silver ore in sight is mostly of too 10\-1 grade to be commercial. Both 

vein 'n'ei-lls ore pegmc:tite 8:1d I judge the &vera.se width of the vein to have 

been Cl bout four feet. In places the vein matter is brecciated. The silver 

v[~lues hrere probr:bly bunchy. On the bottom level neE.r the mouth of the 

winze, are sm~ll bunches of wulfenl te and vErwdani te. One sample (H) across 

O ~le foot 8.sse.yed 4.40 07>. silver; .42% molybdic acid; bnd .16% v~o n::i dic Rcid~ 

_4nother sH1:lple ne~l rby, S~lme width, assayed (I) 4.5·) oz. solver; .66% 

Molybjic acid; .65% vanadlc acid. On the second level &bove isa consider&ble 

showing of' dissemina ted wulfenite und vb.n&db.nite. On the chance of finding 

H defi~i te P[.y streeK of molybdenura or ve. n~~ dil1m ore, some prospecting would 

seem to be edvisetble here. Fifteen t'J twenty percent molybdic acid 

concentrates are now worth two dollars or more u ~ound ~t hrizona points, 

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

The wulfenite is not difficult to concentr&te. the vanadium is generHl.Ly 
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~o11s.iq~red objectiol'lEible with the molybdenum, but can easily be separHted 

chemically and then h8 s a good market value. Some grab samples I took 

fran t:H~ Hon Silver dump, more particularly for the molybdenum and 

venE!.dium, assayed (J) 18.U oz. solver; 10% Molybdic acid; and .50;; Vanadic 

Ecid. The smell tailing pile &t the mill grap sampled by scraping some of 

the surf[.ce e sSHyed (G) silver 9.20 oz. Molybdic [tcid .64%. 

HETALLURGY 

Reports on Cyanide test m&de on the ore by Sill and Sill, Los Jl,ngeles, for 

the ovrners , indicates ~n extrcction of 80 to 89.3% of the silver values. 

(The gold content is generally neeligible.) The consumption of cyanide 

-va ried from 1 lb. to 4.2 Ibs. per tOLl of ore treated, &nd of iime, from 2.4 

to 5.2 1 bs. A combined flot[~, tion (?nd syanide process he.s also been experi

mented with. In (tny event, Royer's estim8.te of $3.00 per ton for milling 

should cover the cost. 

The mill cont,c.l.ns a Dodge cru sher; ~o Fr&ser hnd Chalmers gr::~vi ty 

st8,mps; old Va!1ners (dismantled); tube mill; cone classified; and a 

Fe.irbEl1ks 8nd Horse 40 HP enig~e. The building itself is in bad rep~tir. 

Outside are two old tyjJe copVer smelters, one never erected; and 2 Baker 

blowers. The complete set of tools for a small ' crew on the ground. The 

cE_mp buildi:lgs, other thHl1 the mill, B.re in f&ir condition. 

CON CLU SION 

The property 8.ppears to be worthy of further development, with a good 

che.nce of success. J~ s sugiSested in my telet;rapnic message, I tnink you are 

enti tled to more fc.vFJI'Bble terns, inasmuch as without the expenditure of 

such funds 8.8 you a re asked to supply, the present promoters can reap little, 

if any, '.tn'ofi t from their investT!1ent . 

Respectfully submitted, 

(Signed) 1. F. S. Holl&nd 

Mining Engineer 
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Loc8tiop. 

Da te Vi s it ecl . 

NOTl':r; ON SILVER NUGGET ; and SILVER RSEF 

___ . ___ ____ -Y1!.~. _ ______ - - _ 

12 miles south of Cesa Grance, Arizona; by 

very g ood roa d; a~proxinn t ely 19 miles south 

of the Lake Shore ~ine. 

April 28th, 1920, with F~ w. Leonard . and 

F. n. C h u:{' c h • 

The property cons i s ts of 10 cl a ims and one fr a ction; 

oVine d by the Silver lteef Llininc and l..lilling Co; see blue ~')rin t 

of claiLs c.nd assEiJ' maps attaclled. 

Outc r op a nd workinGs lie on the slope of steep hill 

facing to t h e nor~h and on tilted contact between granite foot 

Viall and rhyolit e h&ngiHC vJall. I am not certbin \·.lJetLer ttere 

is a true cont a ct fissure at t his point or n ot; stri ke of v e ins 

t;ast c.nd Vi ~ st. 

Silver Ledge wor KlnGs eLout 4 25 feet dee~ a ud 

consid c ra b le drifting ; a lso SOEe stoping . ~~uipped nii h en 

old ~.:lill Gnd Le a d Jacke t for sma l ting ore. Treo. tmen t was con

centration and cyanidation of teilings . An atteupt was Bade to 

sr.lelt the concentr2,tes but ap pears to have been l.ill[:)uccessf'ul. 

The first wo rk don e here was i n the 70's und 80's; nill and 

sTIclter co~str~cted in t he 90's. TIas apparent ly l a r ce ly a stock 

selling proje ct. Ore carri e s lead and low v Dlues in silver. 

~:.'orki ncs 'llers not visi ted· and were stated by Leona rd to show 

very Ii t tle are. 

rrhe Silver Nu sget LIine lies ~5 500' east of the 

Silve r Le d s e. It is deve lo,e d by a n adit Ditb old stores and 

rai ses to tte surf2 cc , nt cut 60 fe et above a ~inz e ab out 50' 

deep. l~qui pncnt c o n~: is ts of a C::,f.~o line engtne ; sr?la ll COI()reS Sor 

an d s ome r ai l s and mine ca rs. 

Ve in is deve loDed forlen a:th of about 1 20 feet in 

an adit leve l and a ppa rently ~o ~orkin2 ; a s done at the bottofL 

of tr'8 vl inzc, al thow~h it is s 0. id that good ore vias fou~:1 d con

tinuo u~; ly in t be TIi nzG . Ass a~r r:l8. l)s s h ow are to conti n ue both en ds 

of drift and apparent l y ore body is somewhat wider than dev e lop

ment vlo ulc1 indj.c [, t e . The width appears to be about 50 feet and the 

avera ge gr ad e of or e according to Buyer's sampling VJh i oh was 

che cke G by Jobns is 14 oz. silver. There is no i old and v 81'Y 

little lead in this are. rrhe v8.1u~;s arc f:lainly in theforI1 cf 

silver-chloride, also sotle argenti te. 'The ground is (lUartz; 

crushed v>'8.11 rock end considerable line. The high grade ore h a s 

beeh s toped out in string ers and s1:1all lenses. 

~ 
/' Royer estiFla ted as posi ti ve 30,000 tons of 14 oz. 

ore above the adi t • 'rhi 3 estina te o:ppears reasonabl e froD 

r::.easurelI1ents end a ssay 1'.l8.p. The yrincipal value of the property 

lies in the probability of dev e l oping a much larger t onna ge below 

the edit and at the other elld of the drift. If the vein is ac t ually 

50 feet Viide it vJ111 run into tonnaGe f8st, and the prospect seems 

well vJorth addi tioI18.1 development I'JLich could be accomplishc; d 

at corripsratively small expense. 

There is a good site for a mill or treatnent plant 

on tl-!c hill f.: ide bel ow tl1e r:louth of the adit and the are should 

be susceptible to t~oatment by cYBnidation or Vola tilization. 

NO'l'E : Volatiliza tion test on s ample taken from durap. 

r.phore is sai d to be ple nty of 'wa tel' a t the bot tOLL 

of the Silver Ledee sh a ft an d the Qua li t y is re,orted good. 

The property ha s 0 11 been surveyed and pussed for patent e nd 
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patent will be issued on payment of the nec~ssary fee, according 

to Leonard. 

The company oVl ning thi"s propert~' is knovm as the 

Silver Ledge ~ining & ~illing Co., an ~rizona corporation; 

capital 1, 000,000 shares of ~om@on stock at ~ l.OO par value per 

share. The stock is nOVJ he ld as follow s:-

F. W. Leonard 100,000 shares 

ebas. t eona rd 100,.000 It 

F. W. Hoyer 100,000 n 

John Hays Ear:lIllond 150,000 It 

Jam~: s Gerard- 100~000 " 
Total Issued 550,000 tt 

S tock in Treasury 450,000 n 

1,000,000 T! 

There is apparently no cash in the Treasury and no 

market for -the Treasury stock. The ov;ne rs of the issued stock put 

up pa r t c 8.[:ib and a lt o ~;c tter son e ; ; :~ 5 0 ,000 aplJsars to have been spent 

by the pr ef.;cn t con:)any, ttlis including the cost of purcbasing the 

cL;, i r.~~; e nd L~ very sr.~~1 l1 ano unt of devc lo ~;rac;nt T,'JO r ~-: . 

My suggestion to Le onard was that all owners of 

sto ck should put bacl-c into the treasury one-ha lf of th e ir holdings 

which VJoLld then provide the rrreasury with a total of 725,000 sha r es 

l eaving 275,000 shares of s tock with the present st ock-holders 

pro rata. 1"- syndic a te then to be forme d by parties to \'Ihora 25,000 

shares of stock sbould be gi ven for proI:lOtion 2.nd on the basis 

of a new s ampling to be conducted at the expense of these parties. 

The s yndic a te shoula guarentee ,provided su ch saf.lpling Checked 

Royer's re sul ts--to purchase at once 100,000 shares of 'rreasury 

stock at 25 oents ~er share, thus providing the comp any with 

~25 ,000. --ne cessar y for additional development. If the expenditure 

of this noney resul te d in developing an additional 70,000 tons of 

are, or there abouts, the Syndicate shoulcl fUTther guarantee 

to purchase the remaining 600,000 shares at 25 cents a 

share thu::~ l)roviding the company with an additional ~r 150,000 of 

wtich sum a~proximately ~:25 ,000 w-Juld be required for addi tional 

Mine e quipment and approxima tely ~lOJ ,OOO for the oonstruction 

of a treatment pl ant, leaving ~;; 25 ,000 working cap i tal vl hich, 

under the conditions, s hould be sufficient. The present stock 

holders should ha ve tbe ri ght to participate in the syndioate 

in such share as to leave to tben 49% of the to ta l authorized 

stook of the oonp ar.y; leaving to the new inves -ttors and 

promoters 51%, i. e., the controlling interest. 

I would estimate working costs rougtly as fallON s: 

MnUNG 
TrGatIllent 
Overhead &, se lliag eXD ens e 

• Total 

$2.00 
4.00 
1.00 

~ 7.JO per ton. 

AssUI7le recovery of 80{; of the val ues and average 

grade of or e 14 oz. per ton -w ith .silver at ~; 1.00 per ounce and 

a recovery of ~11.20 p er ton should be eff ected, leaving a riet 

profit of ~ i: 4.20 per ton of are mined or ~j420,OOO on the 100,000 

tons 111hich should be developed before the Syndicate was obli ge d to 

purcbase the principal li ue nti ty of stock. In this way the Syndicate 

would be assured of ge tting t heir 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 are reserv e s 

being proven and subsequently rlined and tr ea ted. 

It VJould appear from the above that the min e might 

be worked profitably with silver down to 70 cen us per oynce and the 

cost fi gur E-J s are believed to be liberel estif.lates vih1ch might 

be materially iuprove d with practice. 

Hllinboldt, Arizona 

May 5th, 19 20 

(HOrrE: St&tement not s1 f-Jle d but PJ'uIlared by 

(some nemb er of the Engineering staff of 

(Weste r n Ee t a1lurgical Co.) 
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Blue Bell Mine" 
Maye r, Ariz ana, 
December 4, 1920. 

Mr. G. M. Colvocoresses., General N'l8.nager, 

Consolidated Arizona SmeltLlg Company, 

HUlnboldt, Arizona. 

Dear Sir:-

Pursuant to your request, I have carefully 

8xanined the Silver Reef Mine, also, I have gone over 

the Horn Silver ,'Vorkings, as carefully as ' possible under 

the conditions. On the Horn Silver property, only.those 

samples were taken, that, in my judgment, seemed necessary. 

I spent seven days, from October 21st to October 28th, on· 

the ground and herewith submit rIT'J report: . 

The Silver I~eef property is worthy of further 

development. On it, there is probable ore eAposed, of 

.such value, that wi th a mi-ll on the ground, it Il1..ay be 

worked profitB.bly; also the qUD.ntity is such that it ~ 

would pB.y, for the necessary development and putting the 

mill h I order. 

The Silver Heel' vrorkings lie [l.t the junction of 

the. -stl1-2UJugget B.nd the Nugget claims -- the two ha.ving 

~~. end . lines. The vein is well defined and may be 

traced -::' he full length of the Silver tJugget. claim to the 

East and 8.1 so about two hundred feet Westv;ard into the 

Nugget claim. It is a quartz vein associat.ed vlith the 

contact cf rhyolite and earlier granite and I(l,ade up of 

small quartz str inger's. In some pl aces 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 8.mounts 

of vrulfeni te and. vanadini 1,e 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 appeara.nce of galena 

in the bottom of the winze. At points along the outcrop, 

the ve in is as wide as thirty feet. In the bottom of ihe 

winze v.'hich is one hundred end twenty five feet below the 

adit leve l, or, 8.bout two hund::ed feet below the s'lJrface, 

the ve in is fully fifteen f e a t 'Nide. I be 1 ieve the long

itudir..al extension of the oro will be at least fifty feet 

beyond the pr esent faces. I do not b e lieve ore viill ce 
found at 8. ny g:: ced:.e r depth t h811 the bottom of the winze. 

My sampling of the outcrop did not indicate 

the presence of other ore shoots. There is another vein 

about seven feet wide seen in the adi t at the west end 

of the t~ugget claim. It's strike is about perpendic'ular 

to that of the Silver Reef vein. It is highly mineralized. 

Where I sampled it, it contained 2.20 ounces of silver and SOl-:1.6 

copper. This v ein, the Horn Silver and Silvs r Reef veins 

constitute the only three veins of any importance on the 

property. 

The property is situated in Pinal County, Arizona, 

twelve miles from the Southern Pacific railr08d, at Casa 

Grande, and is in 'the low rugged hills at the edge of t~ 

desert. The climr;,te, although very hot in the summer, is 

such that work may be conducted all the year round. The 

road across the desert from the IvIine is almost level 8Ild 

always passable. 

FrOlll the assay map, it will be seen that for one 

hundred and twenty-eight feet along the adi t levGl. J the ore 

averaged 17.36 ounces of silver per ton, over an average 

width of 7.4 feet. For one hundred E;md twenty-three feet 

QO'Nn 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 adi t level for seventy-tvro feet, the ore averaged 17 ~88 

ounces of silver per ton over an average width of 3.55 feet. 

From these figures, there are 1; 540 tons of probable ore 

above the adit level, averaging 15.06 ounces of silver. per 

ton. There ar '3 also 7,760 tons of probable ore below the 

adit level averaging 13.50 ounces of silver per ton. 
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Ass\.1,ming a fifteen foot vein and extension . 

of the ore body to fifty feet beyond the present faces, 

the re are 7000 tons above the adi t level and 34000 tons 

below the adi t level. The development work necessary 

to , pr'ove or disprove the probable are and also to develope 

the are 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 deve lopr.lent VTork could be done for fifteen I 

thousand dollars. Ho timbering w~:)Uld be necessary. 

There is no appreciable amount of are above the 

adit level that vfill average twenty-five or more otmces 

of silver to the ton. 

The eql).i;-,:::ent of the old cyanide mill on tl1e 

Horn Silver property is as follows: 

1 
. 1 -
1,'-
1 
3 -
2 -
5 -

16 -

12" X 14" jaw crusher 
Starnpmill cons isting of 
5 ' x 12' tube mill 
40 H.P. Fair banks-Mar se 
5! X 16' steel l eaching 
8 t x 12 ' stee l tanks 
8' x 8 t ste e l tanks 
zinc boxes 

4 batteries of 5 starr.ps each 

gas engine 
tanks 

All this equi prr~ nt is in a good state of repair 

and could be made use of in reconstructing the mill. There 

are sever a l othe r pieces .of . equipment such as vanners, 

boilers and an old type blast furnace. These 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 a.lso a Cornish pump and a six horse power gasoline 

engine on the Horn Silver used to p1l.vnp water from -the. Mine. 

These "are in good condition. At the Silver Reef, there is a 

six" horsepower gas01ine hoist and forge in good candi ti on. 

There is plenty of water in the Horn Silver shaft 

to run a mill of one hlUldred ton ,capacity. A cyanide mill 

or combined cyanide and flotation mill viill be best suited ' 

to treat the ore. The cost of mining and rrilling should not 

~xceed seven dbll&rs per t on. Transportation to Casa G~ahde 

costs thirty-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 mate rial -that could be handled profitably. The 

water level was three hundred and tv,renty-seven feet below 

the collar of the shaft measured along the dip. T4is 

made some of the lower workings inaccessible. All the 

avail8.ble are has been ts.ken and was mined from. the 

narrow stope shown on the map to the lef.t of the ·shaft. 

There is much more wulfenite and vanadinite shown in these 

workings than in the Silver Reef. 

Very truly yours, 

WAH/H 
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DESCRIprrION OP SILVER REEF MINES 

Neal;'. 

Silver Reef Eini ng Company , $1,000,000 capital 

stoc ~ divided into ~ l.OO par value shares. 

I~ Ca~a Gre n ~ e Minins District ten Diles from 

,jr' cll.1Ci 8 on ..1...-•. " ,. .. 
I..,,~~ V 

County, 

Arizona. 

Eleven claims comprisi n g approximately 300 acres, 

extending 6000 foet along the strike of the ~ai n Silver Reef 

fi ssure vein a nd covering several min or fissures and spurs; 

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

site, st ores and townsite. 

Property all surveyed for patent by Paul E.' Fernald, . 

u. s .. Deputy tlin8ral :Surveyor . 

The Sil ver Reef was the sc ene , some seventy years 

near the surfa ce. When these superficial bonanzas were exhaust-
-.. ........ , ._ ...... ,' ... .... , ..... -... -.-..->-_ ... _-._-

ed, ti-:c ha.I'cness 2nd lo'll gr ade character of the vein o .. unrtz 

discoura;ed early mi ners from anythi ng Dlore than half-hearted 

attempts at deep mining. 
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After lying idle for many years, the property was 

purcha sed S8S 8 fifteen years ag o by present owners (a group 

of experienced mining me n) who r ecognized not only its poss-

·b'l· J. · f' ..... '·" .J... , . ri ' .c' ]...., . , . , '1 

1 1 lCl es o· !u"'Cure, aeep-sea\...8a bOLlles 0;. lll gn .graae Sl ver-

lead ores, bJt also ~ ere awa~e of the great value of its low 

gr ad e 15 a nd 20 ounce silver ores , ~hen blocked out in quan-

tity suf ficient to j us tify large opera tions by the cyanide 

proc ess . 

its stoc~ apportioned amon gst tl1is group of skilled mine opera-

tors who ~ er e a ctively engaged in various Dinin g and eng ineer-

ing op erations elsewhere. They al ways intended to do something 

with the Silver Reef, but on account of the ir preoccupa tion 

~ ith othe r interest, never got around to doing any active work 

beyond gi ving te mp orary, superficia l leases on t he Reef to 

contra ct or s wh o shi ppe d l a r ge tonnag es of 15 and 20 ounce 3il-

ver quartz to s melters requiring millis flux. 

No s ystema tic, deep exploration on this great vein 

has been done. The present owner s are no w unable to get to~ 

geth er upon plans for re-opening and developin g the si1ver

lead ores of this property, and have optioned the treasury 

stock to a group of younzer mining engineers and business ili en 

who wi ll underta~ e to place the property on a profitable basis 

\'li thin a year after equipping wi th mB chinery and doin ; some 

preli minary shaft-sinki ng and deep mining. 

GF. OL GGY : 

1)l1e S11 ver Reef is a great fissure in gr a ni te from 

two to thirty feet thi~~, aver8 ~ l n g 10.2 ounces of silver at 
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its wide~t point with hi gh grade hanging wall and footwall 

s tr ea;( s (no w largol y rL~ ined out f rom t he surface do,;';n to the 100 

fo ot l evel.) 

The vein dips easterly at varyin g degre~s, and at the 

surface is traceab le on the Co~pany's property for approxi~ately 

6000 feet, being covered fer much of this distan c e by unerod ed 

rhyolite cappin g r' oc ,:s . Sever al intrusions of basic dyke:;s, es

p ecially Syenitic roc ~ , is noti ceable and ~~ch undoubt edly ha ve 

The Silver Reef has nu~erous unexplored, smaller and 

seeming ly parallel hangib g wall veins. The deepest wo r k ings 

show l ea d sulphi des begj.nning to appear in quantity su: fici ent 

to encoura g e expe ctations of prof'itable l 'oad ores to resu lt 

fr om d eep exploration of th e ffia in reef, in addi tion to the sil

ver v81u8s. 

It is pr o~o 8 ed to drive a 300 foot crosscut tunnel 

f r em the surface t o cut the vein at a lo ·~e r horizon, a nd then 

sink 200 feet on the vein f rom this int er section, a nd drive 

exploration drifts and crosscuts from t he bottom of t h is new 

shaft. It i s · 8Rpscted that t hi s work (requiring about a year) 

wil l result in an increa 68 of present reserve of 15 to 20 ounce 

silver are, extensive enolis h to justify installation of a 300 

ton cyanide plant. Also it is believed this development pro-

gr a m ~il l r ender available i L; ortan t tonna ge of 25 to 50 ounce 

silver smelting or es and lead s rne ltinz; or es carryinc~ t'3ome sil

ver ~ nd 25 to 40 percent lead. 
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Af ter equippin g the property and placing co mpressed 

a ir drill s at wor ~ , it is certai n that the upper portion of 

'the gr oa t vein, a~ready pa rtially op ene d up, can · be made to 

yield Gt l east [-sO tons dai ly.of 25 oz. silver ore tbcl t 'can be 

s h i pped direct to t he sElelters at 8. profit. Th is means it -would 

not be necessary to await the comp l e tion of the deep develop-

~ent pro cr sm jefore aome profits were c omi ns in. ~ ith ~ . R. 

from mine to ra ilros d at ~1.50 per ton a nd smelter tr ea t c ent 

cha r ge of' . , ~ 2 . 00 P0; I' ton, the prof'its on 50 tons daily of 25 02 

si l ver ore ~oulC be ~ 5.50 per ton after deducting e $3.00 per 

ton :£1 i n i n :~s cos t . T t , i s is 2. pro '0 (i b 1 e p 1" 0 l' j, t 0 f ;;: 2 , 000 • 00 p e r 

month obtaj.nGble before t l'18 deep Dini n g eX:Jloration :::ind c.e vel

OpDsnt is co mplete. 

If the grade ca n be raised to 50 ounces pe r ton and 

50 ton s da ily this profi t Do ulci ailiount to nearly ~ 20 ,OOO.OO 

p e r !'!lonth . SCi. c h 21. r 0 t L~r n in the Gar ly' stagGs o f the venture i.s 

only po::;:s ible if t l ·.i.e ~ r 8. de of the s Leltint; ore encount ered in 

the un explored upper portions of t he vein sh oul d unexpectedly 

prove to be t TI ice th e gr a de con s8 rv~tiv e sa~p lin g indicates. 

The substanti a l an d las ting profit r e sultin~ from 

t I: C dee pe r e x I) lor 8. t ion 0 r t 1-1 i s ve in s ~:l s ~ e ill ( ~A S i (i e f r Ola con

tin ~ ont di s coveri Gs of ti~h grade silver and lea d ores) lies 

in the practica lly o. s 3ured developu8nt of lsr ge r s serves o~' 

IS to 20 ounc e sil vGr or c sus c eptibl e to cy8niri e process recov

ery \'J i th flot a tion a uxili a ry on 8. scale o f' at least 300 ton!::, 

daily. 
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T est s h a v e s h 0-:.' n t Da t the a v era ~~ e 15 0 Z s i 1 v e r 

quartz ~hich constitutes the mass of the vein will show a re-

covery of 88% of its silver cont en ts. 

Based on a recovery of 88%, a 15 oz. silver are, on 

a scale of 3eO tons dai 1y, ~':i 11 s ho '~': 5. pr of it of 8.p prcxi L:a~~ ely 

~ 3.00 p er ton, or j 900.00 p er day, or ove r J 300,OOO.OO net per 

yea r. ~his profit is base d on a mining cost of ~ 1.65 p er ton, 

a 2 il l in ; co s t of : ~ 2 . 00 p ~ r t o~ 8n~ fr eish t 2 n~ r efinin s cost 

of $0.53 per t sn. 

at the Eastern and widest part of t h e Si lv er Re ef ( where ex-
_ ..... "'""' ___ ~~ .... ~t ... ~ .. ................... "'1'> ......... \.4"__. ...... ·· ...... r.· .. ,... ,. ___ ~ .. _. __ ... .. v ... . -. ,_ • . _ • ••• : .. _ ..... ... _ . .... ~ .... . , . .. . . _ . . . .. ..... ~_ ...... ~~._ 

fee t a n Gad eo t 1-1 0 l' 1 00 f t-,; e t 700 0 ton S 0 f' 25 0 z. s i 1 v era r e 8 n d 
. ". -- . ---.--.-.. ~.---~----'- ... - -- --..... -. __ ...... -.. ... _ ...... _-.-- ---._-.. --- --------

nt this point, to ~ e t hs r with 15CO f eet of deep lovels driven, 

~ ill certai nly vestl y incr ease thi s tonnag e of l ow ; rade are 

at the sar;~ e tlL 8 yieldin ~ 8. n otable tonnC' .. g: e of hi gD8r grade 

s rr.eltine; are. 

When it 15 consider e d that sevcr ctl thousa nd feet of 

this vein remains to be explored for furth er shoots of high 

grade silver and lead ( whose ' probable out~r ops are concealed 

at the surfa ce by rhyolite capping ) the possibilities of the 

enterprise beoome strikingly a pparent. Les s than one-third 

of the vein extent laterally has been even superficially ex-

plorod. 

It is believed th a t with ~a chin8 drills and a properly equip-

ped asssy off ice, it is poss ible to rec over, from ore bl o cks 
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already ava ilable near the surface, enou gh 25 oz. smeltin g ore 

to r 8 t~rn the ent ire c s dltional invest~ent of ~52 ,500.CO now to 

be Dad e. rrhis would protect tfJ8 inv8st28nt in t [J8 rC-;illote pos-

sibility t ha t the desD er exploration as planned proved dlsap-

T 11 i s ;: , ~~ ~: 2 , 50 0 • e OVi' 111 bee x pen d 8 cl as f 0 11 0 \\' S : 

1 air COGpr6SS0r and recsivet erected 

Ws t cr t an~3 , p i p8 , pU~p , tools , drills, 

lone-ton truck 

1 automobile 

1 warehouse a nd shop 

Ov~rhGulin~ d ~ ellin g s 

;\ ss e ~.: 0 U t fit 

FUlsp t for shaft (wa te r an:] drj_l 1s) 

25 H. P. ga s h e ist 

2000 ft 12 Ib r a ils snd four mine ca rs 

300 feet of ait tunnel 

20C ft of sIlaft 

2000 ft drifts and cross-cuts 

1 pilot mill 

~angement one year 

Estimated earnin ~ s: 

S e con ~ six ~onths of first yea r 
50 t CD3 6aily ~5 oz. ore shi ~PL d to s ce lt e r s n et 

Second year - 100 tons daily of 25 02 silver 

shi ~peddirect to BDe lter 

rr hi r d V e [1 r 8 n d t L 8 r (! n ftc r f r orr]. C y:::J n de p 1 ant 0 n 1 y 

~~ 5000.00 

40CO .. OO 

1200.00 

800.0'0 

500.00 

1000.00 

soo.oo 

1000.00 

15(;0.00 

2500.00 

15DO.CO 

~)ooo. 00 

7000.00 

8000.00 

10000.00 

;~ 52,COO .. OO 

42 , 7C{) .00 

200,OOO.CO 

3tjO ,OCO . CO · 
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Or arpreximetly ,;;0 . _ r~ 5 per ~)hare earned annually (~fter one year 

of developDs nt ~ ork. 

When equipped as sbove reco~mended and wh en financed 

t 0 ace 0111P 1 i ~.:; b t h 8 de v e l ~j > me n t 'I: 0 r l·~ r e C OID1ll8 n' ed, H 11 PI' 0 P 8 r 1 y 

ruan 8se d with expert and frequent assay guidan ce, I can s oe no 

reason fo r any but extremly profitable r esults froID t h is cnter-

pri s e. 

( 0..! ' . ,-, " u-_1 ) 
: .. J .... ~' _~ .L ... v . 
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COpy 

G. Montague Butler 
Geologist and Mining Engineer 

TUCSON, ARIZ C:NA 

Mr. C ha s . A. Be lin, 
~:l i lrr:.ot Hoa d , 
Tucson, Ar:lzo. 

t. y d ea r Lr . 3e lin: 

I Lc: ve beeIl extrBiliely b --lsy s.1.nce I \/is:i.csc the 

Silver Re ef hlin e last Friday, and have found it impossible 

to call upon you a nd report my findin ss. Today Archie Conner 

told ms t ha t you a re not feeling a t all ~ ell, and I deci ded 

that it 'v\iould be bes t for me to n:aKe my report, briefly, by 

lett er. If you would like to discuss my visit with De at a ny 

time, and will so i nfcr~ me b y telephone, I shall be very glad 

to II£ti::e an a ~;pointlDent 1/-lith you. 

F ir3 t, I ',':ish to say t ha t I feel t[-lf.:.t I{r. 'iV illi(JITIS 

wes, qui te jus t if i e d i n feeli ng QeCid ed ly opt imIs tic ov (-,; r the 

po s sibi l it i es of deve lopIng t he pro pert y profitab ly. A very 

lar §.:e aInount of' are \:18.S evideiltly r eEloved in the earl y days, 

since the openi ngs a re l a r ge a nd th e waste dump is co~parativ

Glys~:;a11. Th ~~ gr aci e of t l-Ji3 ore must have b e en hi gh since 

only hi gh gr ad e ore coul d have been nined prof itably under 

cond i tions existing at the ti Qe . . Since practically no mining 

has been do ne bel ow a ver y short tunnel, and the size of the 

s top ss indicat ed t h<.,- t t he ore extended at l eas t to the level 

of this tunnel, it wa s only reasonable to hope a nd expect that 

more good ore mi sht be exposed by deep er development. 

It is evident t h at Mr. ;/lilliaws has expended tbe 

funds available economically and effiCiently, and that he has 

t8~ en a great persona l interest in t h e progress of the ~ork. 

Relative to l\~r. I/V il J iarr.s 1 expres sed hope and be-

lief t~a t secondary encr i chment of silver ·may be struck a t 

or near the ground- water level, I aw forced to re port that I 

cannot see evidences t hat would jus tify t his exp e~tation. It 

j . s true that t~-: e r e are abunda nt evidences of oxid8.tion '\'; herever 

the are is ex pos ed , e nd tha t a gr eat deal of iren oxide is 

present on the 55~ft level bel o~ the old workings and in the 
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Belin tunnel. \ It is also true that cavities in,the ore sug

gest that sulphtde minerals have been oxidized and leached 

therefrom. These are the factors that have caused Mr. Wil

liams to believe tnat valuable metal has been leached from 

the u~per workings, carri ed in solution to the groun d- water 

1 eve 1, Cl nd the red e po s it G d s 0 a s to for ITi a val ue. b 1 e de posit 

of secondarily enriched or-e,lbut he has a pparently noglected 

to g ive suffici ent weight to the fact that calcite (calcium 

carbona te) for ms 8 large portion of the gangue throughout the 

ve in ma t e ria 1 ex c e p tin g c lo iS e tot he f 0 0 t Vv 8. 11 • +1'~§"'.li.r_E.?.~·d~ n.£e 

of a ny condid e r 8~ l e amount of calcite in 8 vein prev en ts the 

r~ 0 i ;.~ ~ :l ~~ t :J 's~~~::;~-r,:;" (l " of · 8. ·rl~i·ar:.r01li; ·r"v~o:i:;~ "; s~r"i v er " c;11d ' s·61i.1"£Tons con-

t a irll n .<:: CTT\';~~~·15·-- 1 ·[i ··jol~. t .~ 0n .:~)u.lj ~")C; L' OI ' ceo to c: c cos i.t ~'r~ i s 

met 81 If'''-tf1'e~r "c a rr~e'''o. 'i ri c 0 rrt 8. c-t ' ';jif rt"h en Ic i t e . ' I tis 0 n 1 y wit h in 

the ... ··r~ls:t ...... fe\~t- · year·s~tha t ' tL'e"se--'fac'fs"-'hav-e'-been c onclus iva ly 

demonstrated, a nd even now they ar e not widely known to mahy 

v e rye 0 11, pet en t min in .; e n ~-; ~~ nee r s ·.. Sue 11 ~\.: n O'iV 1 e d 2~ e, i sin fa c t , 

l a r gely confine d to me n who s peci a li ze on econo~ic geology. 

In order to prove that these ideas are not limi.ted to myself, 

I 6.esir'e to Quote a few D8.r86r ,~p!"ls fr o:lJ Lod\"e ' s 111 e(-:. c~ClG d Cl1t- .'--

c r 0 p s a saG~.i j. d e to Cop per Or e ,!l V\' hie h wa s pub 1 ish e din 1 936 • ---",,' ,.. 

Pag e 164: Ca rbonate prev ents the lea chin g of all t~e metals, 

even zinc, and a limestone wall, lying alongside or below the 

oxidizing ore-body, sometimes precipitates those metals in 

oxidized form.tl 

Pa ge 88: ~l If the metors (ore that has under ~;one or is under

going exodization) carri es abundant calcite or other carbonate, 

lee..chin g do es not occur. lI 

Page 82: 17The presenc e of a bund f.1. ntfeldspar r.c.akes the migrat ion 

of gold i s probable, and the presence of ~bundant calcite makes 

it irr;po E:")sible. 11 

AlthoU £2= h the last quotation refers specifically to 

bold, t applies equally to other metals. 

It should be noted from the last quotation that feld

spar also acts as a deterrent to leaching, and there is some 

feldspa r in the vein msterial, especially in the footwall which 

is granite but the most serious factor is the presence of the 

calcite. 

rrhereare other reasons why li.:;cl ching of trd.s par

ticular ore seer=.s improbable, but the evidences of their pres

ence are not as easily proved and understood as is the presence 

of this ca1.cite. 
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It is, a dmittedly, barely possible that some silver 

in portions of t he vein where t here i s li t tle or no calcite 

nay ha ve b e en t a~ en into solution, may have worked down to the 

foot wal l, and then descended along t he footwall to the ground

wa ter level. In order that t h is proce s s mi ght take place, the 

descending ~ ater t ha t d i ss olved the silver mus t have been acid 

snd re l:tained acid throughout fu passage down to the grounci- water 

level even t hou gh the vein cont a ins much calcite whi ch would 

neutra li ze t he acidity if the water s truck it. Whi le barely 

p02.sible, the c ond:1.t ions j us t mention ed are to be regard ed as 

hi ghly i mprobable, and I do not feel tha t they just ify sink ing 

the .winze of the Bel in tunnel to the ground-water level unl ess 

it seems i @; ortant, that all conceivable possibilities should 

be eXhE3. Us t ed. 

:\1 t h ou .:: h Lly c onc lus i ons r el s ti "lIe to t he s ink ing of 

. the VJ i n z e G. rea d v e r .3 8 , I '0 e 1 j. eve t ~! S ~ t h 2; r 6 i ;3 U C h~3. nee t 11:} t 

some good ore may b e encountered by ~I'ivin g the east drift on 

the 55-ft. leve l fur th er east, sin ce it is not yet under the 

point fre m wh ich the gr ea t est amount of ore was removed, ~nd the 

~re shoot ruay pitch ~o the eaat. Since t~e eastern part of 

the Belin tunnel has al rea dy been driven 104 fe et, it mi ght be 

thought a dvisable to drive it fu rth er, but, if no good ore were 

encounte reti in it, we should stil l la ck proof tha t it did not 

ex i s t above the tunne l level. I believe, theref ore, t ha t it 

would b e best to ~rive the 55-f t level eas t fo r a t least leO 

fe et, cross -cu~ting frequently s o as to ex pose fu lly both foot 

and hanG i n ~ ~a lls. If no goo t ore i s 8acoun t ared in this op

eration I bel ieve tha t it is use les s to expect to be abl e to 

develop sh ipp in g ore in this prop ert y. I do not ~nticipate that 

the good ore ~ ill extend very deep, since de p osits of t h is 

t yp e a re usual l y qui te superficial, but it is a t least possible 

tha t a condi dereble tonnage of g ood shipping ore 2 ay be de

velop ed 8S the result of the r e l at ively inexpensive develop-

me nt work rec ommended. 

There is no doubt but that 8. ver y considerable ton

na~ e of 1 o 'v'/'- ;: r clClc---ore-e;'{-r'S-:C-s-fn' tEe---Dl~o"t)'e rtv - s nd--'--yt no s hi D-: 

.~ 
,-,--~~

.~ __ ,.~_.~.~_._ .. __ ~ _ __ .~ ... .,. __ . ___ . ____ • __ ~._. __ .~. __ ._. __ .......,_ .. ..t._ .. ___ ...... _-'______ "-

ping ore i s fo und, it mi ght be desira~le to ~ onsider seriously 

the possibility of installing a plant for the treatment of 

this ore. Mr . Willi ams ha s as s aye d llia t eri a l fre quently, and 

already has a very ~ ood basi s fo r estimating t he value of the 

low gr e::;.. de ore. Fr om a n inspection of' th e assays, I am som e -

~hat douj tful whethe r the gr a de is hi Sh enough to j Ls tif y the 

ere c t ion 0 fa t r e 8. t I.!: e n t pIa nt, bu t t [1 e w.a t t e r i :3 Vi 0 r t 11 Y 0 f 

consideration. It will be quit e pos sible to deter mine a c

curate ly ju;~t r;ha t forJ"l of t r ea t rr~ ent is best adapted to the 

are, a nd what the percenta ge of extraction will be. I f t hes a 

tests a re ca r efully conducted on a rel a ti vely l a r ge amount of 

material , sub se qu e nt work ca n be done ~i th little ri ak , or it 

'Ni11 be quite evi de nt tha t t h e property must be aba ndoned. 
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I am enclosing here wi th" my bill for examination. 

Since ffiy r eport is hardly a formal one, and involved merely 

the YJritin; of a rat r1 8r l s n ~.~: thy l :.:;: tt er, I am chargi ng my 

mini ~u~ fee of ~150.CO a day instead of ~ 200.00 wh ich is the 

minimum when I prepare a formal report. The charge for auto 

hire resUlted from the fact that r was not met at Casa Grande. 

r waited nearly an hour a n~ then thought it best to hire a 

IT .. 8. CD2. ne to ££ 0 ut to the prcperty. A machine was sent to meet 

me, but a gas line broke which occasion ed a Ions delay. 

ho p in g t r18 t I way h8.ve made this Datt er clear to 

YQu, and assuring you that I shall be glad to try to clear up 

any points concernin; wh ich you may still be in doubt, I am 

Very sincerely, 

G. },:. . BUTLER (;3 igned) . 
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A 4. Where an ore deposit occurs In weu-oc;-~:.:tcu l -U\;K.s WHU a 

V rnore or less pronounced dip (and even under other <,:onditions) , 

the solutions may work downward and laterally along the bed

dirig planes and other channels, and theirrnetallic content ; may 

ultimately be deposited far to one side of "erticRl lines extend

ing downward from the points where the metals were dissolved. 

~, (J 

5. Secondarily enriched oxidized deposits above the ground

water level are by no means uncommon in sen1iarid regions. 

It should also be remembered that sudden or decided elevations 

or depresions of the ground-water level sometimes occur. If 

~uch changes have occurred recently a zone of .secondarily en

riched sulphides may exist above or below the pre~cnt ground

water level. 
6. Not only will fluctuations _ in the ground-water level leave 

secondary enrichments below the upper surface of the water, 

but it is also true that some water is often encountered overly

ingrelatively imperviOl lS beds at one or more horizons above the 

true ground-water level. Such "perched:' water levels may have 

little influence upon descending solutions. 

Important Influence of Carbonates 

Well trained, experienced mining engineers have not infre

quently overlooked the importance of one factor when they have 

attempted to decide whether secondary enrichment has or has 

not probably tnken· pJace. It is not surprising, therefore, that 

many prospectors should have made the same mistake, yet there 

is .really little ~xcuse for anyone to do so since the significant 

features are easily recognized. The factor involved is the pres

ence oi'absence of carbonates in the gangue or "valls. 

Descending solutions that dissolve metals are acid and no 

metals will be dissolved unless the solutions are acid. Any con

dition, therefore, that neutralizes the acidity of the solutions 

will prevent the dissolving of most metals. There can then be no 

. . transportation of these lnetals to some other position and . no en

richment can occur. 
Calcium carbonate is a substance that will quickly neutralize 

any acid solution that comes in contact with it. This substance, 

as the rnineral caJled calcite, very frequently occurs in gangue 

material, and, as limestone, it constitutes a common rock. Al

though any mineralogist can r£adily recognize calcite by its 

physical properties, it and limestone m.ay be most easily and 

cel'tainly identified by the fact that, if placed in cold hydro

chloric (muriatic) acid, they will dissolve with vigorous effer-

;vescence (bubbling). 

If any considerClble amount of calcite is present in the gangue 

of a sulphide ore body through which surface water is descend

ing, any metal excepting silver that may be dissolved will be 

transported only far enough to bring the solution containing it 

into contact with calcite. The i11etal will then immediately be 

deposited. There can, under such conditions, be no considerable 

-.- .. . ~ -. .. "- ~' .. .. . _ .. -- . _ .. ... -.- . ~, .. --- . -.- - ' - .-.. .. -. --_ .. ,.----- -----------. __ .. _-... : ... _.-.. . ··- .. --,.-------u,.. .... 
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downward migration of the metal. In fact, 'if calcite is plentiful 

in the gangue. a 111etal other than silver cannot be transported to 

any appreciable extent. It will oxidize and relnain at or very 

close to the point where it was deposited as primary ore. Silver 

nlay be transported in spite of the presence of carbonates if no 

chlorine or other halogen elen1ent is present. 

Calcium c:1rbnnate is not the only natural substance that neu- .' 

tralizes acid solutions. Any carbonate will have this eITect, but 

carbonates oth er than calcite are relatively uncommon constitu

ents of prirn:ny orc booi0S, :llthOllg h :1nkerite (calcium-iron

magnesiun1 c~rbonate) and dolomite (calcium-magnesium car

bonate) are plentiful in sorne deposits. Feldspar also acts as 

neutralizer, bu t. its action is much slower than that of calcite, 

and, unless the solutions are very weakly acid and are percolating 

down through feldspar with unusual slowness, the n1igration of 

metals through a gangue that con tains feldspar may occur and 

an enrichment ]YJ<1Y form. 
. 

Not only does the presence of considerable calcite in the gan

gue of an are body prevent the migration of metals in solution, 

but it is undeniably true that limestone walls may also have 

the saIne cITed. Whether lilnestone \vill or will not act as a 

neutralizer of acid solutions [mel · a precipitant of the dissolved 

metals depends whoJly upon whether the solutions. come in con

tact with it. If a vein contains no calcite and it is sufficiently 

porous so thClt descending <.:iolutions "vork downward through 

the vdn Inaterial without corning in contact with Ihnestone 

,valls, an enriclnnc:nt may be formed below, but such conditions 

.are UnUStl21. In rnost instances most of the downward movement · 

of solutions is along one or both \valls and then the solutions 

'will be quickly neutralized if the walls are of limestone. 

There is a possibility that acid solutions that descend alo:. ~ 

liInestone wans may sometimes aUack and react with the walls 

and forn1 protective layers of alteration products which win 

thenu-idvcs not neutr~1izp acid solutions, and that thereafter 

migration of rnct<1ls In<1Y take piace. If tLe inclination and phy

sical condition of a vein that contains no calcite is such as to 

indicate that descending solutions were concentrated along one 

or boih wnllsof limestone, yet the wall material does not effex:

vesce WIth hvdl'ochloric acid and other conditions indicate that 

leaching of 0'11(' or more n1eta1s has occurred, there is a chance 

that a secondary enrichlnC'nt may exist at greater depth, but 

in general one cannot hope to find enrichment of deposits in lime

stone. Similarly, there is a bare possibility that deposits that 

contain S0111e calcite jn the gangue may be leached of one or more 

metals, to some extent, if the calcite is not very plentiful or is 

so situated in the deposits that a considerable part of the solutions 

- do<:.:i not come in contact with it and descends along "valls that 

!np not limestone. It is rarely safe to predict the existence of a 
... • • _ L ! __ ..L.1-_ 
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ALL OF TilE L\IFOR\1j~ TIO~~ Al~D O?LJIOi.~S 1.x?flE:~SIID IN TdIS 

MENO, 'vITH TdE. EXCEPTION OF Tln~ COPIES BY Ivih. BUTLEh. 

\; :::RE ObTAIl~ED i:Hul"l hEJiRSAY 

,In 1':,}36 I Ecouired title to 8. group of clhims xnown as the ~ilver heef • 

. l~atur(1. 11:T I beCltf.:e interested i:l its history fnd iJrevious oper[;.tion. In the 

c.ourse of Y!ly studies I CC.ne Dcross one fact wnich, I tnink, has purticul&r 

sig~ificc~ nce. The f'ollo\·Ji~g is an exp.irlnEt tion of wh~. t ha ppened. 

1. IYl 1928 R Hr. Percy \>;' illi&~lS (a miningE:'lsineer of wide eX}Jerience 

~nd the f.lEn '\-IlIo 'YITote the report just k'ireceeding this Iilemo) interested 

l'i r. Clwrles l~ . E::-lin (V!'10:n I uhderste:nd WC'S h member of t!1e iJupo~t 

Under Hr. l,.JillibIDs directi;:r1 some fifty or sixty thollS&nd dollE:.rs 

WF S spent in sinking p sh[~ ft E.nd dri vin6 e.n 2.dec~uf: te -?xtro ction tunnel 

c' nd doinc; considerc:.ble drifting. I t is P.1~T understEnding that, wbe!! 

this work we s corG)leted, they "rere goinG to sink on the vein,untLi. they 

e~lCi)UTtered [1 seC(YI1C1f.ry enrichP1l=:'nt vrhich hr. vi'il1ibms WE .. S sure existed. 

Tn the lEtter ~E<rt of 1929 ?,ir. Helin Cwhom I und2rst&.nd WES tuber-

culr!r f.t t!H~ tiI!!.e of the beginning of the operE<,. tion) becc"me bery ill 

E . ~d HE.S not expected to live. Hr. Belin. tnen retBilled Hr. G. J.lontEi~ue 

Plutler, of the Univpr'sit~r of Arizonh, to r;~"ke hn .exfJainB.tlon of the 

.t)roperty L~1d advise if in his opinion the mine hhS possibilities of 

develo_ping into",. lE,rie property or if it looked like a smull deLl. 

On December 4, 1 q29 l'1r. bu tier wrote a letter to l'.ir. Be.lin f.. cOllY 

of 'hlich immedi~tely follm{s this nemo. 

J~ct1.ng on the conslusions drcYffi by hr. butler, hr. Belin withdrew 

from the proj ect f,nd tbe vori<: \rE, S shut dow'1.. N othi~t; further V~i s done 

c: cc:uir2d ownersilip of the profJerty • 

. . 
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;~ . The re~ 80-:1 l'.~ r. B~lin &bc_ ndon~d the prpject w:. cs be.sed on the stLte-

!'.ent m~ ~ _de by ;-l r. cutler on ?Lge -1, PEr. L~, of his letter of December _ 

L, 1'129. The sibnific&nt st[;te:-:le-:lt ID[;de by Nr. Butler 'that there c -::>uld 

bo :10 seco!1dF.r;v enrichment ere conte.-ined in thCl t t)8rt of the PEtre I-lhich 

I hpve underscored "d th red lines. You ,.;i.ll note tho t he stL tes the.t 

silve r cou _Ld !lQt be trFI1sported b E: c Et tlse of the ;Jresence of cblcite 

(cE!lcium C2:.rbo:-H~- te) i~ the vein. 

3. 
. ] 

f:. c ,-, u.~reQ ti tle to t fi is property [:< nd in the course of ,my 

s ee rch L1to its iA:-st nis t ory I secureciCi. co;;y 01' t ilis letter uritten 

by !'ir. Butler. In the l£.tter }Ert of' 1936 I -cE'.lled upon ['ir. Butler 

[- t t he U. of P,. fl, nd 8 sked him if he hCid &ny inforlilc. tion vThicrl Hould 
, 

be of vl-d.ue to T'1E? cnl[cerning t hi s prope rt:r. r 'rxt1 his I ovtE-, ineci SOTlle 

of the iqforr:lLtion whicn I hci ve 1'e1<:. ted i~ t ile forego ing. 

ll-. In 1937 I cc~ rrJ.e F.cross [: publicFtio:l '\..;ritten by l'lr. ButlE!r. This 

-t-ln 
'HES GeologicRl Series ~o. 8, Bull~rh'1-t No . 13:,1, .~.rizonc; BUTec u of :'iines 

EnG \-l&. S )ublished i~ngust 15, 1935. In this bUlletin i~l the l~~ st Pc:.r. 

0~ P&~e 35 and c o~ : ~eted on PeGe 36 Mr. Butl er directly contr&d icts 

the stc:. te;-':e-1ts JYlcde in his . letter to t-~r. beJ.in on December LI-' 19~29 . 

5. I tie:! wrotE: nr. Eu tier concer:1ing t his pF..rticular i tern and you 

will not9 that in his letter dFted M~rch 26, 1937 he Lgain st2tes 

th[!. t t~'1e pre serlce of cF1ci te does not cpuse 2. ) reci!-li t p. tion of 

silv c.> r t':1c:.t is rle1d in solutioa in n,~i turE..l solution. 

I. H. Cl[usen 
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DEPA.,/MENT OF .MINERAL RESOURCE.,-
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Date f1arch :3,' 1960 Silver Reef Claim (Silver Reef Nine) 

Silver Reef Ntns. (Casa Grande Dist. ) 
Pinal 00. 

Engineer Lelrtis A. Smith '. i 

Subject: Hin:) Visit. by Lewis A. Smith and '. intervie·t-l ' with Bob Clausen, part owner. 

Q>.na!.!.!. I. Clausen, Bob Clausen, ~t al Cr;~e17 h<7rn 11('''''1 ~) 
Geolo.~y: Gene ral Geology is in' f:tloa alOng' ,~i th.- othe.r mins d,,1. ta.. 
-~-

'rhe Silver HeHf Claim fox"ms the northwest unit of tho proparty and adjoins the \'lest end 
line of the~Jilvcr lleef i·lo • .3 cla:lm and t he no:,~th sid.e 15.ne of t.he Horn ~)ilver 1'~o. 2 
cL1.im overl".ps it on th~1 soutli. ]11c principa11ror1~ings l ie in the Host 2/5 of the 
Silver Hccf HOe 3. 'f~1e oG und~rgrollnd 'Horkin~'~D con~:d5t of a 325 foot :inclined (70°) 
shaft with th.reo lE-;velf~ largely as drift on the vetn. The breast of the ~1B8te:rn r:ost 
clr:1 .. ft. is ~·:~· ~J~~1.,~. 'f., J_:'~; () .1,9 ~t f~"' C.~:~l -t::iC (1;~~S ·t ~~~ f 1d 1 ":. ~~::~ o f t~"lO ~)?_:L\1\31~ l~~: (.;e i~ 0 r·t ~ j~ .st ()f ttl "! f.? SG 

workings , a t a diD tance of 200 feet , is a 350 foot adit from the ('Ind of Hhich is 8. 

300 foot drift on the vein. The v()ln~ in t he aX"Cal of th ose u()rkings ~ stri kes E-H 
and dips at'Out 75° south. ThH quartz vein apIX~ars to range in \·rLdth from tt. t:o 7 

' fnet· bl1t +,l,,,t.~ ..." I"'!'i'\Q of' l'li Il ;::.r~) i~~t ..tJ O~l ~ ;C! ..,." ,,., 'k ~J' :; .... ~ r~ .. ~ """'-l(' .. ·rh 1 y ')0" ')C: 4~t.:. (~+ 'fj'""'o Vp.°\ n 
.... OJ .,. , ,./ . ' \.j t;>..J .i!J ... ..t. ,,"--' ... , "' ! "~ A _ '-'" (.--4 ..... l!..J (,;,..w"-'., .c. .1,.3 .t '4u~v l :' \. ....c.\..I., ;,.L S ,t) .... ; u ... )...&.. ""'"",.J.. .C- OWOG _ / ' J..",", "v. 1..0 OJ..&., 

and acco:7lpaning bre~cia "t'?;d zone are much rX)re :rosistant than the granite country 
rock ani therefore ~J tands as a bold rib or url!)ef ll to as much as 10 feet bigh. This 
v'od .. n 8tr-Llc ·t)tL~·l0 C {)11t~~ln~8 ~!.cr~ 'O t3u t]l~~~ t=)o:.l~tll 1;i'2 of 1210 ~)1.1 vcr 1100f · .f~or' ;?!.~~ :L~~ast ROO feet 
and then crO~jsas the m"J corner of the Horn Silver HOe 2 for another 500 feet t'lhere it 
i~, submerged hy valley 1111" 'lnnt portion of tI)e vf~in lying Heat of the Silv'cr nj~of 
No.3, has been pro5pt~ct:'jd by several 10-12 :foot Bhai'ts :.l 1'1d a 15 foot ad.:i t' 61 As the 
v '0in strnctt1.iX'0 goos t.ol:rard the 't~3St. :tt narrOlJS som~:nEha;t 9 becomes l'iGhtc:r~ and c'\;~'Ve!; 
~ , .!. • • , , .b.; 0 ~ n r ' 0 • r..l " t' ) • ~ t} ... ~ ...! I ; 'i> . W ;;'ia:ra. 1110 5 GU.l:.[.fkl e st. J) fJ 1 .. r-1Jr-~ng .. ) 0,\ .'~ 't~nore ..!. > ft~8appear8 V..D.o.or .• 18 a t:uv..!.u.m. .1..1(;3 

quartz port,ion of t llt3 vein in thls portion, contains veinl e ts ~"1d blehs of chryf1Ocolla, 
l ead ccrrbOr1tite,9 v&"1.adin:Lte" walfenit.e,t> silver mineralc (pI'incipally si]ver halofjon,s ) 
and consider able filan r,m .. ncse dioxide (I)rincinallv D3ilc.r:~~elane ). Sil veT' greatly ore
donl.nates :l.n y~.d.ua~ ~ccording to as~;;;ys t 3i:en by'" t~1e Oi,~'lers . A 6 foot' '!;ride sa;r:ple .. 
across the vein, in the itrat pit \\l{:~st of tbe Silver 1108£ 1-io. 3...1'assayed ~~5.00 p21'" telll 
in '1.EK1.d, BiJ.VG1~, an d r;old. "itti th minor copper. 'I' ~'l is VCllt'le , as in other f.:3anples s ,-,ras 
mos tly Bilve:r./II A sa.r:!pl(~9 froi1t t.he second pit to the ~:est1 ra .. 11. ~~6.00 ovor a vein width 
of 7 feet . i:ores sBLples nlong tho outcrop and In the adi t and third pit are belng pro
cessed. The v'ein material in t.ho S~ was lit1-:o1o~:!icnlly silnilar to · that tn the t'~tJ'O pits 
already say~pled. 

tt . 
.' . 

!·!:i.nor trans V'erBe faults fJ.p])t3ared fairly frequ.ently, but &inoo these h~;l'~re only p'.inor 
throHDpthcy' had no appreciable ' effoct · upon the vein trend or dip. A dike (reported 
b)r SO!!)9 obser.re rf:i t o be Dimilar to sycni ta )~-ppear8 to C! .. os~; t hf:J vein Host of the 
shaft 1,>PJ r kingf3. Since the vein r,1a~JS \.min~'1rrnptedly crosses this dike, and r:ifJ.Y even 
disjoint it., the dike is considered to have been injected prior to most of' tho vein 
forIT'ntion. It, more t.han likHly, docs act,in pa rt, as a curtailant to tho floi.f of 
t he min'~ralizi!lg solutions, but did not. cut. the!~ orf entirely . since v a lues continued 
on \;lcstvIa,rd but. to a leas dogroe of intensity. 

The oountry rock l.n the ;)ilver Hear and Horn Sil\rer No. 2 claims ' is mainly graphic, 
or semi-pe~m..atitic gr HJlite 'Hhich had been intenlsoly aha ttered prior to v('lin l'o:t:'ination. 
Tho shatter planes are fil1t~ d, "Jl th densu "t-Thi t o quartz andnk'll1i:~anesa w"ld iron oxl d~lS . 
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quart~j, . both parts or the veil1 fo:rrnati.on, distinetl.y 
Th.0 quarts V(~ill has stronG t,7alls '4'hOOC oontinuity haa 

trJ post-qUAlJ'tz shel.1..~ing . }1et:~li~.w.tiotl foll.o't<red the 
ro:tends ~'J t intr.., the gra.~~·co . 

l'ho vein Q1.lartz and hrocaia 
aut the silica"ctod eraniw. 
been :t:r.rog"Llarly e~~Glonad 
silicification and loca11~; 

The nUl-in vain ~jt.l~le'tlU"'·e ~~3 ' t!'aceablc'o\ ro~ SOtn~ 6000 feet J~ . ~~c l~S3t. The minorsli tntiQ!l is s1:'1"ongel'" and the v~in stru.cture is 'Wid,CT in the · cast half o.rtha. claims. T}11 S "tlt,"!,f l~ '~';1;:'l +~ -!~ ~'\(!j f.'"Jl!'''-~. tt\i~ t· tht:"1. 'l~)r)O;:\",,"" ~'"\o,.--,>~ -t r" 1tl't· 0- 1" t.1K~ V!~ -~' \ l1'81:"O " ~ 11 CT"th:·':!'3-lt.ic 
#I ..... "'\i.. 'to 14 ~ . . . ...,. ,-t. . .... ..Jo 'V ',} \4 .. ,,., .~ .... ; .~ '< ._ "I'i <.10 ... \..;' ;. ~ ... · -t • • ' ~ .... '..J . :\.. ~-l • . ;\J ., ~..... 'IIoC-'" ....... ~ • ~ ... "v-i .a. acglom~rate (c:1.11~d~ by f.1o ttH) :d1yqlito) 'u~!:tch io tt;Q2~a susc€p1~ible to sh;ltt(;:r:tng and ~li"'()l~ ""' I:'>.Mf"'t'n.f. . .... <;Ji:'" ·t ....... ~." "';:~! .j. "' • . 

Tllt:;'{ rr.ost it:;jpi')l~~a'fyt, 1.dent)J'y2J1~ chnrnct,Bri$t:h?~ of t;-ds vein uro -the p.r'lSCl1C~l ()f a t:y~ical b~l:nd:1:::1(t ~nd "'.f8."'~~:vlin:i.tc e::d ·:f'.:~lf ~:;r!:.:tre tl Galot:n mld a:cgcntit0 (~r ) rw;'c tilso l~ef)()r't:?'d t n. t·he d~::!9p8r j)1:ll"h9 1t rr1.119 f ;:trl,f':JO :t:3 ::~(.~t~)::ral1:~t neiJtr8,1. tOl1> s.il;!! ·. :·II>~ ·cmt. c()r1Lt~a :j, A~~~ l~ -~Jff~ :.(~~1. ~:" · 7~rt~ r.::'.~ : .~1 1i~.-~1 .. 1>:: (1-1· ~ f3. 3:l<i~~:·~~·}.:t ~~ ~:':'J:) i:~) ,..~~» ~· t _..:v~) L.".>lc. A ~ ~.\:i~·d (.\ ~'li (~';'PI18l~ ;a 1\l'~i;rq~T~··~·I'~ r:"A'I!t-'>");:-ll'u"~ ~ r~~; ,,· r ':i"r'< ~""',.i -h .C! t.h,~. ~~'l>~"''''nt~t :\l''''r "~':·'1·~~· '"~rl .,. '~.;~r~~ ''' ~;~!l1 ·, .. ~t .. -\(1p. '01" ~,';i~ .J'f'!l'l4 ..... '4; ..... J \,.,~~ ..... ~ UV4._"""' ..... <,;, ·· ... ,w7, .. J .Jo...t. .. ... .... ;,., .. /,~ ~ .. \,.;-4.~\.~, ., ~.;I : lt L ' .. ), ..... ~ ' '' ... ,,4(..j. ' :.i,= ~' il .~ ~ .. ~ i ... i:'-4'·;.t4\.# ", .... ~ .• A . .... # .. ;{L~ . t...I'....$a...-v~.6;. T!H.~ l,"'j,cl'v,r t31,1:vn::-itl th0 lr;.;pe!* pflrt,$ of the 0~5t wt'.a"kings rf.,:'!;,,:! lnd1ca.t.~ it-::l old . . tVtrte:r table stop PO~i.:r.~t.';h:tcb r;1ay" b~.~ ansociatoo. lr5;tih tho latl'2 rli(){N~n~ Gind enrly -Ploigtooano 1:?2:-::0 {:;!} ~~)cr:~ 1\~r:tnG" th 1~f,) y ('riod t ho c1.110at o was mor~ h.u~nid t han no::: tL."1U wate-r t,.~bli~~ h:tth01~. PO~'l'Er;reT, th~LsdOf~a not p!~eol~.ldo othil'l" d7:~q)!.Jl'" (r.:";ricU"!l'lC11t zones 1'lhich ll':d.?ht; h&.V'o fOl~l'1.1:;d nt at.her stop "poiLt.s ir., the 'V'.:a.tcr· t f .• hlH a.~t.:..he \1"at.er talJl~e r<)St1~ St:)·\; [!:~f:.l Qt~t:i':~':-:t'~ :~:·tLr~ ;.~;~j in ·t·;':(l ·'~:crrbd~t].J .. ~~i~tri i~3Elor:;. rit~" IO nt~'~)W!l t11i~1 . 'l11e :tnt~.n"v(:1ning ~~onen a;:.(~. J.~ elnt:tvol:r lm'1 cr~dc. This St~. gGo::;t.fJ ti1at, 1.tl tTt.F;'~~ L~1 aUvi:J . .ubl(t to clr:r n .. t ,o 5 .nt~ (Jl"'c cptJth('} v::.:dxu~ in, dcptJ~. . rrh~J.B !:";'sr no 1yl)rkings have penetrated tr) tho t1"'\1~ rr:b:;~Xij:" n:tn ':~)."f~.'1:L'!1<ltio!l ever:. th~;ll;j~ t he j;"Qlicit n:llrhidc3 ' thus f~ eneountc:~-)od d;) V .... ·lE?D. hint, of t~-l.O (! iW,raCV0l"' oJ: th.:; px'J.mar:l r;~:~;.nC:1."a18 other than s11 vcr. '};h(:~ Dil vcr ~F,! .. :t:~mrJ!· :'t1.ore t han lik(~I:Jr .c ~)rtt;i~tB (.)f £:;:.l1.1~h.arson:.tdoB and Gulpht1.Tlt1J:1orJ.dcs 01'" silver, such f~ PJ'''rm'''Z:YTj"ta prollnt:3JA) e.nd !'1tcphu;·l1.tc. Tho p:ro·ac·~oo of fl0~r/J cOPfH}r o;~id0.9. may :indicate t etra.tlcdrite or r:n t.r():~~~7c·ritc: Q Th~ sil VOl' in t10St crt the nr(,~4.1. probably is :1.n thnt fOl't'fn of" cerarg.:!T"ita (Agel) or er~:bolj.t~ (Ar; (r:~"o-" .. Cl ) ~ thCfUgh none "lag seen . be·causa of lnnsl·:ing .uy' (;;;.:.n&u.ne~.h.1 0.10-xick~3ol.· iron OJd.d(1fh. 

Thorefore,thnt p!'oslYect~lng) w"hich h~~s ' been done :tn thA SilvorReo:C olai;t'1 1.s entirely too sh&llcr.:.t to b3 of much uoo -"'1 d~~tol·min :.1.n.g t,ho 1"'(1(11 , rorth of tlv~ elaim~ Tho ar~~a n(-'!tU.' tJiIo S"Jrfaceco'uld c(,nccivubly lio b('!ttrecn tuo e(1l:1ch:~fle:;'l"t ZOTler]. Leach:tng of thi3 vein :~{az3 has bGcn :t.ntonsivo as O"'ndonclJd lJ .. :t. f-3il::tca bo):lLIOrka and lir.:K>ui t:3 bo~torkr:l 1.:111101\ h~v{) bee,,) ff~Jhippcdn clHfu1,. or nco.rly nOt) 1~v \1:cather.:l.ng. Tn$. l~~chedout s1.1vor ~nlphido values n~T! tr~us have i:1·j7tYl dO'1t ml,aro. 

11')ia ttlrers~ce is supported by tMQ s~lch typic.a.l c uneo ut Horenci and tho Cont~on}.res.l th Hlno at Pearoo. At 1:k";renci So to ~;OO ' f(L~t of lca(!h(Kl capping oV'erl1.es 1.il·lQ C"nri(~hed chnlco<,itie ~o,n:1a 'l:t.a len~::hud t~app1ng avera.?ed b€r\i1>te0D o.oh :~.nd O.21J;~ coppor, wheroas thsunderlying enr:tchcd ?'O!:1e han to dnto, l:rv'craGod ahollt, o.9k,~ eoppcre At the Co;nmon~feel,lth 5) to 150 f.oot oflertch&1 t3i1vcr cappin.g 8;;Tcrarod 8.00Ut 1. or .• of' .silvcu· While the upper onriched zone, i mtlcd:tataly b(~lo\,r the capping, avcraI~ 'xift'~m 15 to 200 ounC08 of silver. Ther e u oro t.}/O d00~G.r e r1rlchod zonoa 'ttrith:i.n a vO".ctical distruloa of 200 f oot. In bGtweon theCH) GT.;r1.ch~Jd. zonGS the t enor a:"vt~rrtcod fro~n J to 15 oz. a1.1v-cr. [:;~Jch leached. capping zones axo provalont ovor· rn~llly disoQ:~ i.inHt~d porphJ';"rles, &nd :tn eOnl.c ca.e~s tho Ho;:-enci sit~.lat:Lon 15 dup11~c.nt.oo. In other cases \,lhere tho f;angue rocl~s ara t;lOJ~e chC!Jdoo.lly rCilcti va . the dOGr00 of enrichment ff.<JlY • 
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Si~.ver Reer Clai'Cl (continued) 

vm~y :L~ prc;portion to 1'..;he hold up copper tl.a o,.:ldizoo nWlerru"s. Similarly silver 
may lXl he ld ~lX) t;hcre chle;rlno ~"\rKi bl"'onino aJ:"G prcvnl.n-nt i;,o v(u~ia.blo dcgl"~}e$. 
At A;jo th(~ cang! .. H.l· j.n so ir/tensely rco.ct,ive th~:rt nCt~ly' allot U10 copperromainf))d 
in 8:tt('~S £'!.J o:·:idGtJ C0I11/Ctrei ng r<:;.pi.dly i,nto 1)J~ir. .. ury null1hlde-a y,tit· .. ~ m:t.nor onrichncr:tt. 
At HI)11frtY'i' in l·Jcvn.da the &~'no \>tas true 2lS :t."'ccurC..s silv'811\l. 'rne o;;.::tde silvor n:Lncl"v,l 
(c"·'J~-"''':l-ff."'';''''''''~~~O )\ ~·'1 t:"~:~ ';t"'.!!'· l~'d' , •• lo·1,.-.!n /Z-"" {",\....."W· o·lu··l '·0 ·1.(.\I'f· "'+.O::~\11 1 ..• ~rhI'H""'" ~ -.~~ld· t~ "t"'''pojt-\''n ~'" 1'",.1. " ....... 1;.,..: J" ... 1.r 1'",; ",. .... ~t.,.! vv ~. .......; .... ~ . \,i<;, I.t _.... ",,,,:';'I, •• ·~, "<l fI,. .. .... 1. t;l' ~ J. ~J"" .I.> ~ohl"..;1 • .I.oV.. V'J 

pr:.\.cUl:r-y !Jil vet' nd.nc:ra13 oc('''U.rrod. 

fiho zoning of cnricilod ores or tlv4nsi'tions l"tx:J[,1 o:clcuzed Ol~9 ttl l)r~:i;mary O!'0S :ts 
C ') 1'j,trol1Gd t.o a ulnrk(~d ·ext.ent b:r fluctuatio~'llJ in t ,h(1 r,oological 'tnt,t,o)''' t able. In 
this l"(}cion t~.nd. :~;\)~t of' -tho onttxi;i(, C!)1~dl11(n'[:.n Eos:ton, t:10 VTC{t(T 1;.abl0 st.a::·t.,:~d 
~isir~g s i;ort,ly fllt~!:r~ tbo r :!.ooonr:t n(;volut:t()n~ t~.r;d (!,:rrl'j;,1.nu.cd t.o rifH} in sp~.rrts u.ntil 
J.J~:t ~~~ 0 l " l~~):t ~; t ·.)C (;:: ~J a }:1:~"'~r; ~-c.o:~: :.~i.~: rJ:'i ~:: (J ( ; )~~. Je·} i {; ~ ~.:: ~~ ~:: (~~t~ .. t.t~·~l.):L ~') ~1r~ ~.~j [.\~'.;": '} ~~ :~:~~;Y'rt: l:r j .. ~1 1-"(\IrJ:l:' .1.rrt ":'(1 [rrJ 
1(h-'J.5t t hr(;o t~,. ~~ki t; th.;;ri,ng t !"d.s P;:~l"':Lotl of r1~~inG h~tra:Ldi ty ~ A:t Pca....-00 t.hl·G"'Ocnl~ch
mont ~oneo :tn t ho m:1.l'ln '\"n:~ro clofrcly tind '00 throo fJtcp points i n t ho hlstol~1 (Xf 
Old l..n1-:o Cocldse, -v-rc:Jt of ''':il1co:-' e> The stlOP poj.~'yt.s \l(!l~{:' (1\r:td~)nced by t'h.rce old 
S~i ore l:tr:cs ['n('~h oftJ;yt",(~h corrti·n.inDd fO:Jc;il t)~n~Ftl,nl:tn. t.'"':f 'u'hich th1:01' co~.lln be d.:l.tod. 
Slrco rC~,:;!1.~'tnt.t.i o f' old lGj,~C' beds of !.ln~Q:~oTm d~Tp1::.h h~ve b(;cn l"oport.cd in t.ho SilvGir 
Hc(;f a:::~ca~ it. :La ·pOS f-i fblt) th:~l.t a.t least. one an.d rn .. ltybe n:orEt trOO5) poirrt~J may h~:ve 
(~:~i3t.'!3d l: (~ l~C c~l:J ()a S:l"'~ .. :~r.l~~·.r 1.;)1~!J (leI)0;~,;:t·t:'~1 ~l:r.t\) ]):t~~::~\r~j .. J~Ct11~ s~)~l O\/ (;:· :r~ ·::2 ~t) (~o!~·(i :: .. J~lr3l#;~)11 
l"Cr;ion, ~son0 of l.;hich; fJu.ch as HL,H1;e I-1nhont,c:U1t: .nnd o'LhE::t)S in Uevad.~'lp he,d a vertical 
""" :~""' p' ~ 0 ';" " I;') to r,(/\ r ,,"''''·t (-1: · · ·f~·~·· \ '~ ~I,. h!~ n n,·t,-':r;u" o~~ ~.ii ,:') ·iYlf.* ·bl ,tLr.."A ,+i ·;-""", . "'1'1" rtf ~~r.-.. y,q""n ~'nc} ~ .~ ~.n .c. .... :..J...lt.,::v .;t,... \""., r , r .· v \,;""",l .. v · _ ... u".1,. .. ". t, . ..!' lrn ... ~ .. . r· .. .. "'k .... 4... ,..,,; ,J.... .J.. . ..,J...'-'} """'-.,~~ .. .1 - _ .. :f<k.!..I"A ... oM'''"f fil 1I. ..t~ J.. ,) t;~' ••. J ~'tr~ .... r;..k . .. e.~J-(~1 

F't;:m"'o La:.~G b;i:::c1~ l:a'tlf3 c,:;rr:f::;:iderablo dopth range.. ';:he apparBnt liGht uppel~ o;:~ieh .. " 
mont in th'~ carrt. br:..JJ: of' t'rH~ !3il";cr n~ci' clr<ei:n::1ll prot~"i.bly J:'Bp:r~Js$nts tho top of 
Jr,'.ri:.·~ ~.·,;;; ... ":! .• t .... :; .... ·~, 1.!'.t..tLo ~?'1, •. ~ ~ t~t;}. ;;.'(:'". :L~".f ~·"t .~ r:." ;' • • ~ ,1 .-;-:. <,:>;",,.,.,.:-+. ~"l '~'''''~:·!" ~1 1'~ t·~ -{")' O''\ .'''' \ th~:. (.1 ""~ ·I~a J~~:"o ~ ?t:' ,r~'-1') +. 

, • .-;J ......... _ , .. _~ ~_~; __ <Pc' _ ~~_ ~- _ ... ~., .... ""~ .. .J.. .!..\~ 4 ·..:J\. ... . t;-\....fUV l-... ~..,:t, ,,l:.;; { ... ~J..'.:~. ,.J."'" .... J~ .." .. ~"v.; ~~f".1;.~ .. 1~ , -;.;1 ";!k ."J ",..\J'~bl' 

i.n the 3:'1 vcr Hccl: No. 3 clH.ira1) O~~:LdJ.ticn H.nd ~rt.rcng lG·{lc·; ~:~ng is p:t~:.sont "thl"'ough
Oll t IT.:CJ8 t of t~l ::.G (;:cj.~th f.I"fJ (,;V"ldo!'!cOd oJ'" silica. b(J):~·rorkt~ ~md l end ():--{.idos . ~,~ rJ.8r·o 
did the s :Ll 'v Gl'"rt uh :lch or!ce. OCCUT;iCtl t hose CHrvj;t:lcs , [0'; Obv~ .. ouslyt)inot) tJ:~Q l)re"· 
vailing f X)Qct\~r\2 n ~.x'e lL:U:cl:t "V{2,.l;-otlical, tho ~ j"l'f,r :o:" :In solution t:1.l.st hti.ve dGt1Cer;.dca" 
J.11X'ee C0i~.;:\Ct.':;t:,t ():~D0;""l ·:)rS repGrii ,:dt.tJ.~~. t ~tt·'[::=:};:V~·~o" vl:' '~;LLi.t t'~Ae:; 't:.elioved to DO 
t:·~ i.s tlir!cl<tr-):t; -:~~~r~~s ~:;,~~t:: f1 t .~' ~·J~~ j,~~~ ·t.~.1~; J .. 0 ·:;70:' 1~ .. r;;01. o ~.r t~.1(~ · ~) : '-l l"v+ ~Jr l~~,;el~ 1:0. J \":1oriri11Co. 
j\.rE<frtito :tu Ce:lcX'"vllly believed to bl;) the P.L:"(fvtlIl~~ng sil'IJcl~ Onl~j.cl:;.r;.lcnt sulphide. 
The r'e~.X)rtcd ~: ... I:·f·~8 :· :.t:tte ,:!as found. a.s a OO(,1ty coat~J1u in ~:::.lc~til. .frract~.} . .re3~ ~:'llC 
{?~1 r.~·,'fl.'" )."':::l '-'; "!r':·.!,;.1J ". ~·.,1-.>~1' t->.'PW.21 .... ( •• 'y1~ '\!"( "'''f.-.+rv:~ t' ?,) 't~,... 't<'\ ... ,.~ . .! :-, 'i .;-, ,~ ~l '''',r~ ''' ,..'''l.(';'~ ,· ·· "i·l>: ~ .... ~'!"' ".:r\~ ,i,. cq ~·· {!,~ t,..,~~JOo'ov ... t ..... . $\;710\.4 ~' . ... ... ..... .. _ .. t.. ..... . . ~ ~~',,". ! .. ~ ... .... \. . ~ ... -\.l.. .. · ~4~--u-\.4./ ..... ' ... v.~ ... ~.,ao ( ... ~.%- .. ..., .. c.i ..... ·. ~ .. # ,j .;.....;:. .. (.i .. '4i ~.~ ~ ... ...,. t.,v ·~ .~w. 
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