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OUTLINE OF EVALUATION
o BACKGROUND ON THE SILVER REEF MINES

> OPPORTUNITY NO. | --

~- THERE 1S @OOD EVIDENCE SUGGESTIN G
THAT THE SILVER BEEF VEIN HAS BEEN
~ SECONDARILY ENRICHED W SILVER

= OPPORTUNITY NO, 2 --

~- THE SILVER KEEF: MINES MAY OFFER
LARGE COPPER COMPANIES AN IMPORTANT
wtwow INTO PAPA 6O COPPER.

- OPPO\ZTL)N[TY NQ. 3 --

-- THE COMT!NUING lNCYZE?ASE? (N SLVER
PRICES MAY MAKE IT NOW POSSIBLE
TO RE-OPEN LOW-GRADE SILVER.
OPEEATIONS N THE UPPER WORKINGS
OF THE SILVER NUGGET Mw&“

° APPEND\Y“ COPIES OF SILVER EEEF REPORTS




GENERAL LOCATION AND ACCESSIBILITY
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'OVERVIEW OF THE SILVER REEF CLAIMS (65 CLAIVIS)

- MAIN VEIN STRUCTURE tS TRACEABLE |FOR SOME 6000 FeeT
« THEVEIN 1S QUAETZ AND HAS STRONG| WALLS WHOSE CONTINUYTY HAS BEEM
\RREGULARLY ESCHELONED BN POST- QUARTZ SHEARWG
’ MET&TLTOL}TU%TSN g—"OLLOWED THE SVLICHFICATION AMD LOCALL‘{ r'~'~3<‘1’5%~‘H;>5 ouT
h o t';Ti:. ‘
* VEIN CHARACTéRl ZED RY TYPICAL RANDING AND VANANITE AND WULFENITE

{ 4 " 1y

* NARROWE ST, LIGHTEST VEIN * VEIN 4 T 7T FEET|, MINERALIZATION * MINERALIZATION STRONGEST,
2070 25 FERT WIDE VEIN WIDEST (23070 80 Feer)
'DIKE(TO EASTIMAY ACT AS e VEIN AND ACCOMPANYING . « MAY BE BECAUSE UPPER PORTIONS
CURTAILANT To THE FLOW RRECIATED| ZONE ARE MORE , OF VEIN WERE IN ANDESI\TIC ~
'OF MINERALIZING 30LUTIONS RESISTANT] THAN GRANITE AGELOMERATE (RHNOLITE
: COUNTRN ROCK,, CREATING , WHICH 15 MORE SUSCERTARBLE
BOLD REEF , TO SHATTERING AND

REPLACEMENT
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PRINCIPAL SILVER REEF W

ORKINGS

HORN SILVER MINE

LEAD BOLDER MIN

E

SILVER NUGGET MINE

EARLIEST, DEEPEST WORKINGS, HIGHLY MINERALYZED, WITH RECOMMENDED FOR
WITH WATER AT 240 FEET. VALUES . LEAD, LOW SILVER, LEAST OPERATING AND FURTHER,
TOO LOW TO MINE NOW. EXTENSIVE WORKINGS. DEVELOPMENT NOW
| — | - ' W —
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HORN SILVER MINE
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PRELIMINARY EVALUATION OF
SECONDARY-ENRICHMENT , HIGH-VALUE ORE
IN DEPTH IN THE SILVER NUGGET MINE

2-10. -8




CHPONOLOGICAL HISTORN OF THE SECONDARY-
Tl iEtcmﬁcmT STUD!ES AND 'Og\icLOPNaENT wom TO DATE

PEO | COM

21928 -~ D.WILLIAMS ANALYSES
" PREDICTED HIGH - VALUE
SECONDARY- ENRICHMENT ORE

21929 -~ DR.GM.BUTLER, ——N  DENIED POSSIBILITY |
CONFIRME D CEETAIN BUT ) RBECAUSE CF UNFAVORABLE]
POSITWE EVIDENCE SILVER MIGRATION CHE%’E%STQ‘(

o 1935 - DR.G.M.BUTLER o

PUBLISHED PAPER REVERSING
~HIS 1529 POSITION

« 1949-- CLAUSEN /OWENS
TEEP-DRILLING DID-NOT
DISCOVER HIGH VALUES

o 1960 =~ LA, SWITH, ARIZ.DEPT.
MINERAL RESOURCES, REPORTED

c:m POSITIVE EVIDENICE AND

RECOMMENDED DEEPER EXPLORATION

« 1970 -- ANALYSIS SHOWS
CLAUSEN/OWENS DRILLED

- TOO SHALLOW

2 1-9



#1908 <« D, WILLAMS ANALVSES PREDICTED HIGH -
VALUE SECONDARN-ENRICHMENT OZE IN DEPTH

| ; ‘ | 'no,soo-r
. ! .
110,500 TONS
%ﬁ\io 25 07/TON MIN,
o R " AERW S ,; '
UM, 2,%2,)00 07, SILVER MiN,
1000's
TONS T
50...

6500T

ﬁ CYANIDE PLANT N OPERATION

0 & ;
¥ SEE APPENDIY -~ PERCY WILLIAMS REPORT

947 1-1\0




1| ABUNDANT EVIDENCES OF

| TOGEUE THAT VALUX%*EML:TAL 7

| THERE DEPOSITED SOAS T0 foRM A\
| A VALUABLE DEROSITOF —— |\
_seco'\m RILY ENBICHED ORE
-

*1929 -- DR. .M. BUTLER CONFIRMED CERTAIN
POSITIVE EVIDENCES OF eacomr)mzv ENRICHMENT

“\TISTRUE THAT THERE ARE

OXIDATION WHEE‘:E Vel THE ORE
1S EXPOSED.

"IT (S ALSO TROE THATCAVITIES
INTHE O2E SUGGEST THAT
SULPHIDE MINERALS HAVE
BE’WM OXADIZED AND LE;A(,HZ:V
THEICE FIROM, '

“AND THAT A GEZEfi\T DEI—"L OF
TRON OXIDE 1S PRESENT O
THE 55-FT LEVEL = AND N
THE BELIN TUNKEL

- THESE ARE THE FACTORS
| Thf:)l‘%';hur u«va,ﬁ_ VM WILLIAMS

UPPt:\% \e\EuEVlMuS‘ C«T&"?’ :Iz m SOLL:I
T0. THE GROUND- W IATER LEVEL ) AND

SEE APPENDN-—- BUTLER LETTER TO BELIN, 12/4/29

2-13 \~n




1929~ DR. 6. M. BUTLER DENIED POSSIBILITY BECAUSE
OF UNFAVORABLE SILVER, MIGRATION CHEMISTRY

Usur] "HE (p. wuuws} APPAIZENTLY

iy 'NEGLECTED T0 GIVE SOFFICIENT WE\G)HT TO THE

FACT THAT CALCITE (CALUUM (ARBONATE) FORM S
A LARGE PORTION OF THE GANGUE THROUGH OUT
THE VEIN MATERIAL EXCEPTEMG CLOS‘: TO THE

TOOTWALL !

“ THE PRESENCE OF ANY CONSIDERABLE
AMOUHT OF CALC(TE (N A VEH\J

| peEvENTS THE GOING INTO SOLUTION
oF ANY AMOUMT OF SILVER, AND
sow"r:ous commmm@ %&L\taa N
| -gau_u"n@m woum BE FORCED TO
DEPOSH' THIS METAL IF THEY CAME

IN CONTACT WITH cmcwe,“' '

(Y
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. %1925 --DR. .M. BUTLER PUBLISHED PAPER EEUEFZSNG
HIS POSITION ON UNFAVORABLE SILVER MIGRATIC

A} CHEMETRY

* BSOME FACTS ABOOT 00E DEROSITS" |
AUG. 15 1955, G .M. BUTLER

H uu&u

ARIZ. Bura, OF MINES GEOL.
SERIES NO.8, @ULLET?%& %é@.i‘:?‘? ‘

"IF ANY CONSIDERARLE
AMOUNT OF k,é“sx,,gi.m 15
PRESENT IN THE GANGUE OF
A SULPHIDE ORE 20DY
THROUGH WHICH WATER I
DESCENDING , ANY METAL
EY.CEPTING SIHLAER THAT
MAY BE DISSOLVED WILL BE
TRANS PORTED ONLY FAR.
ENOOGH TO BRING THE
~ SOLUTION CONTAINING (T
INTO CONTACT WITH THE
CALCITE, THE METALWILL
THEN IMMEDIATELY BE
DEPOSITED.” -

" SEE EXTRACT [N APPENDIX

2415 1-'3
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| %1935--DR. G.M. BUTLER PUBLISHED PAPER REVERSING
HIS POSITION ON UNFAVORABLE SILVER MIGRATION CHEM ,m"f’;

LETTER, G.M. BUTLER TO
MR. CHARLES BELIN OM THE
SIVER NUGGET MINE,
DATED DEC.4, 1929

¥ SOME FAGTS ABOCT CRE DEROSITS

86.15,1955,; G .M. BUTLER,
ARIZ. BUR. OF MINES GEOL.

SERIES NO.8, BULLETIN D59

"THE PRESENCE OF ANY
CONSIDERABLE AMOUNT OF
CALCATE IN A VEIN PREVENTS
THE GOWMG INTO SOLUTION
- OF ANY AMOUN
AND SOLOTIONSG CONTAINING
SILVER IN SOLUTION
WOOULD BE FORCED TO
PEPOSIT THIS METAL \F
THEY CAME W CONTACT
WITH CALCITE, |

OF 5,1&!&2}

"E ANY CONSIDERARLE
AMOUNT OF CALETTE 15
PRESENT IN THE GANGUE OF
A SULPHIDE ORE 200Y
THROOGH WHICH WATER IS
DESCENDING , ANY METAL
EVCEPTING SILVER THAT
MAY BE DISSOLVED WILL BE
TRANS PORTED ONLY FAR
ENOUGH TO BRING THE
SOLUTION CONTAINING IT
INTO CONTACT WITH THE
CALGITE, THE METAL WiLL
THEN WIMEDIATELY BE
DEPOSITED,"

*SEE EXTRACT [N APPENDIX

T ASALS e e

2 |14
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| 1949 - CLAUSEN/OWENS DEEP DRILLING mo NOT

DIS CO\/E R HIGH - \/ALL)CS

. JOINT CLAUSEN/OWENS AGREEMENT  MARCH 1948
- ACCUMULATE $6000 DEVELOPMENT FUND

- $3000 FROM LESSOR'S (CAUSEN) FiRST ROVALTIES

« MATCHING LESSEE'S (owens) PAYMENT
- USE FOR EXPLORATORY WORC RELOW BELIN LEVEL
o IF SUCCESSFUL, CLAUSEN/OWENS GO PARTNERS

MMOW PRILL PROGRAM
- FOND COMPLETE, JANUARY 1949

- DE\LL!NG tMlTln“rcD MAI?CH 1949

== 1123 FT, 5-HOLES COMAETED, JUNE 1848
-~ HIGH-VALUE DISCOVERIES NOT MADE

=< NO FURTHER STUDIES O2 NVESTIGATIONS

I-15



 CLAUSEN/OWENS DIAMOND DRILLING PLAN

HOLE MO, 4 - HOLEND.5

- 318 FT. - GOl FT.

- 20°DIPIN | | < 36°DPIN
PLANEOF BELIN “N-$ PLANE

_+ LOCATEDIN BELIN | |~ * LOCATED400'EAST

HOLES NO.1.28%

« 507075 FT.

.« 0°DIP IN

 N-S PLANE
~SPAED ARG DRIFT




~ _CLAUSEN/OWENS "DEEP DRILLING " DI NQT
. DISCOVER HIGH VALVES -
ST , | mnm&

o 3 ‘
PR Y

o S0 eo o8& T 0
D DEPTH oF pe\uuﬁg,.ﬁ. . | i 5
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sEUL*sc:_‘ sANPlEs |0

.

= | 55}
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30 40 50’ &C°
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. CLAUSEN/OWENS 'DEEP DRILLING" DIDNOT
1 CDISCOVER WMGHVALUES --

1 . e
[} .
L] .
[}
[}
. .
1
L]

™ NS | | \ AVG. FE= 27%

ST 0.35A

-=BUT DID FIND VALUES °

 HIGHER THAN SHOULD BE o
EXPECTED FROM A LN R
PRIMARY DEPOSIT AT THE gl L
279 fT.LEVEL P!




CLAUSEN /OWENS "DEEP DRILLING" DID NOT
_ DISCOVER. HIGH VALUES

-t
R

S SAMPLES, LOCATION
UNKNOW, RANGED
L~ LS 0Z/Tom

2-21 . \-AD



1970 -~ ANALY SIS SHOWS CLAUSEN/OWENS DRILL

ED TOO SHALLOW --

(D PLANWASTO |

START HOLE-5 AT SAME

2~ | ELEVATION AS COLLARCF
| HORN SIVER SHAFT

vy >

- f -+ (740

@ BUT VERTICAL ERROR
MADE = 65 FT
¥

1678
- .- Al
165"

TS

DISTANGE ERROR.
WAS 94 FT,

; - us | ] 440" : - l

“WATER TABLE REPORTED |
S UIN 91T AT H4OFT,

(B) WATER TABLE MISS|

LAST 26l fT. OF HQLE
5 WAS PAST VEIN




(970-- ANAWSIS SHOWS CLAUSEN/OWENS DRILLER TOO SHALLOW

I, ADDITION , KSSAY REPORTS PROVIED
TO OWNER DID NOT COVER THE
ZONE OF VEIN CROSSING

 CLAUSEN /OWENS "DEEP DRILLING" DID NOT
DISCOVER WIGH VALUES

o
IR

RATIONALE FOR
SINKING HOLE NC.5
400 FT. EAST OF

~ OPEN CUT NOT
- KNOWN

5 SAMPLES, LOEATION  \_
uuuuuuu RANGED ‘
1= L5 0z /ton

2-23 1-21




T 1 1960 - L.A.SMITH, ARIZ. DEPT, MIN. BEC., REPORTED ON F0SITNE
| EVIPENCES AND RECOMMENTED DEEPER EXPLORATION

.':SE CT\OU LOOKNG?—'BSI

“HORN SlLVEE |

COFTHE WATERTA L.Eﬂucwm’iou ’

T THE RICHER SILVER INTHE

{- [UPPER PARTS -~ MAY INDICATE |

1 |AN OLp WATER TABLE STOP POINT -
TWHICH MAY BE ASSOCIATED WITHI

| | THE LATE PLIOCENE AND EARLY |

PLEISTOCERE LAKE EFOCH
PROBALY REPRESENTS THE 'roP

"'LEACHH&G OF THE \!EIM |

BOWNORKS WHICH HAVE
[BEEN WHIPPED CLEAN:"

"WHERE DID THE SILVER  WHICH
OMCE OCCOPIED THESE CAV!TIES GO

OBVIOUSLY SINCE THE PREVAILING |
FRACTURES ARE NEARLY VERTICAL |

“THE SIVER SOLUTIONS MUST
"HAVE DESCENDED."

" “THREE COMPETENT OBSERVERS
REPORTED THAT ARGENTITE« |

AN c\/mce»cz*ﬁ 2y ) UCA

/| BOVHORES M Lo e

| :51!3!512 ’&U(ﬁ(ﬁ:ﬁ’i’

"WAS PZESENT [HERE] ARGENTITE |
IS GENERALLY BELIEVED TO BE
'| THE PREVAILING SILVEE
ENRICHMENT SULPHIDE |




IN SUMMARY, THE "PRO'S" APPEAR TO OUTWEIGH THE
"CON'S" AND TO SUGGEST THAT APDITIONAL EVALUATION
~ OF SECONDARY ENRICHMENT BE UNDERTAKEN

CHRONOLOGICAL HISTORY OF THE SECONDARY-
ENRICHMENT STUDIES AND UﬂVELOPMrm woram TO DATE

PQ.O

21928 -- P.W ,
 PREDICTED HIGH - VALUE

ILLIAMS ANALYSES
SECONDARY-EMRIGIAENT ORE

COM

019729 == CR.GIA BUTLER
CONEIRMED CERTAIN | B

DENIED POSSIBILITY
BECAUSE OF UNFAVORABLE

POSITWE EVIDENCE

o 1935 -- DR.GM.BUTLER
PUBLISHED PAPER REVERSING
HIS 1929 POSITION

e 9GO =~ LA, SMITH, ARIL. DEPT
MINERAL Q‘.SOUW’U’S REPORTED
ON POSITIVE EVIDENICE AND

¢ 1970 -- AMALYSIS SHOWS
CLAUSEN/OWENS DRILLED
TO SHALLOW '

UT>
« 1849 CLAUSEN JOWENS

RECOMHENDED DEEPER EXPURITION

SILVER MIGRATION CHEMISTRY

DEEP-DRILLING DID-NOT
DISCOVER HWIGH VALUES

2l

i-
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 PRELIMINARY EVALUATION

OF THE OPPORTOMITY THAT -

THE SILVER KEEF WMINES

MAY QFFER

LARGE COPPER COMPANIES

AN IMPORTANT WINDOW INTO

PAPAGO COPPER.




FEATURES OF THE SILVER REEF WINDOW INTO
POSSIBLE PAPAGO COPPER.

« EXTENSIVELY WORKED FOR SILVER,
C--PRE 1929  :~20000T SH|PPED
--1940-1942 + 5500T SHIPPED

- 19de- 1951 ¢+ 35,2007 SHIPFED
- 1952 : 53T SHIPPED

+ ASSAY MAPS SHOW GOLD, SILVER, ZINC , MOLYBDENUM,
AND VANADRIVM MINERALIZ ATION

o COPPER SIGHS ARE NUMEROUS ((CALCACITE IN GRANITE,
- COPPER STAINS ON SURFACE AND IN WORKINGS)

o PROPERTY AND WORKH WS ARE COMVENIENTLY
ACCESSIBLE -

. ?EOPE\?T\{ DIAMOND  DRILLED FOR SILVER

< OWNERS WILL SIGN 3-MONTHS | NO- CHARGE
INVESTVGATION AGREEMENT (RESULTS
OF INVESTIGATIONS TO BE PQ@\/!DED TO
OWNERS)

227




MINING COMPANIES TO BE INITIALLY CONTACTED

1 70 DETERMINE THEIR POSSIBLE INTEREST

+ £L PASO NATURAL GAS €O ~eLeaso mexns -
"« CONTINENTAL COPPER w4é1 mrassé mue oson

o NEWMONT EXPLORATION LTD 7o gox m san s, heiz
+ EARTH RESOURCES oo s osss —  ~ —

. COASTAL MINING €O zoro & vsmn R

--OTHERS UNDER CONSIDERATION

2-28



. PPELIMINARY EVALUAT;ON OF .

THE FEASIBILITY OF

PROFITABLY MINING THE UPPER WORK ING

OF THE SILVER NUGGET

Z




~ 'EVALUATION OF THE FEASIBILITY OF
PROFITABLY MINING THE (PR WORINGS

.| - GRoss REVENVE ESTMATES
-~ ORE RESERVE ESTIMATES
- ORE VALUE ESTIMATE
-+ SILVER PRICE FORECAST
—- GROSS REVENUE CALCULATIONS
e COST EST\MM\:S |
| - SMELTING AND FRE\GHT Jo &Te
. thmo«-AMD TRUCKING €OSTS

. mcom ESTIMATES

v SCHEDULE FOR ACCUMULATING SECONDARY
- ENRICHMENT EXPLORATION FOND

-27




2| -MISTORICAL OVERVIEW OF THE INFLUENCE OF
4 - -SILVER PRICES ON THE OPERATING PERIODS
| OF THE SILVER REEF MINES

= e o e e i e e ity s e ek et ) e e e A b -

3 ML) Lt} — ™7 '\All , bl -
S VR REEF MG co.} [ GREENHOTN MNING €0, “ s

~.\-,;S?mvem uom:wsmomg |
. ==VRRIOUS OWNEES . . " LEONARD,ETAL “CLAUSEN SB | PLAN .

PR | | O T - ST _ =N
T Hora stveR L MILL CCRISTR, S BOYKEND wilunAs 4 © OWENS -

L) OPERATIONS J JSTIK PRONT. : OPERATION " DEVELOFMENT ™ OP&RATION
RN T1 I () 1

K — . _ | -
— /
T T

49
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o FUMDAMENTAL ASSUMPTIOMS MADE

THAT SHERWOOD f% QWEN% T—'ULL\/ H\TENDED

TO CONTIN UE @Perzmm@- THE SILVER
- NUGGET BUT COULD NOT REACH AGEEEMENT
wnm THE ewmez cLavsen <)

- THAT owr—zus WAS THE ONE | ONH?UAL MOST

(CM OUJLEDGCN?LE OF THE SlL\!EE N%)K;GET

| i. THAT \-\\c‘ PLAMS \‘"OE’. eom’ NUEO @?EEATtOM

wouw STILL BE VALID | \F WE c.p».M
- DENUCE \NHF\T THE\/ WE{%’*E -

THHT we cm\x Emwome HIS cosTs 0 THE -

P[ZE%ENT TH@OU@H A '3 5‘% vaz \/EAIZ

| wczep\se O\ER THE PAST 20 VEA\ZS |

"7-8
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6ROSS REVENUE — —— ORE RESERVE ESTIMATES

« OWENS DEMONSTRATED PITCH TOTHE EAST AND
PLANNED TO WORK BACK INTO THE HILL

-+ OWENS D NOT PURSUE THIS PLAN, BECAUSE --

—— ALTHOUGH HE HAD OBTAINED MORE

 FAVORABLE LEASE TERMS FROM CLAUSEN,

-~ CLAUSEN WOULD NOT EXTEND CONTRACT
© PERIOD FROM END (95% 10 END 1958

« AS L\EtSULT OWENS TERMINATED S| L\!ER
NUGGET OPCEAT(ONS N 1951

-29 Afg



© GROSS REVENUE — —— ORE RESERVE ESTIMATES

% OWENS PEMONSTRATED PITCH TOTHE EAST AND
PLANNED T0 WORK BACK INTO THE HiLL

. O\NENS D NOT PUE‘S&)E TH\S PLAN BECAUSE --

~ ——ALTHOUGH HE HAD OBTAINED MORE
FAUORABLE LEASE TERMS FROM CLAUSEN ,

== CLAUSEN WOULD NOT EXTEND CONTRACT
| PERIOP FRAM END 1957 T0 END 1958

_ BASIS TOR ORE RESERVE ESTIMATES

-~ OWENS CONTRACT HAD 2} YEARS TO 60
- HE NEGOTIATED HARD FOR 5 MORE YEARS
== HE TERMINATED WHEN HE DIDVT GET 1T

—~ THEREFORE HE MUST HAVE THOUGHT
—TUAT SIGNIFICANTLY MORE THAN
N ARS WORTH OF ORE WA LEFT

L stmeswozm USED IN THIS ESTIMATE

O
i ) :

1= 29%

s




|

~ OWENS DEMONSTRATED "“"PITCH -TO-THE-EAST "

AND PLANNED TO WORK, "BACK INTO; THE HILL

e b Sl mmd]

i
i
‘ Lo i;; ‘
‘\\ N - “ . ‘ -
) \\ N D‘TCH TO E i 16" MTAN Wit
N A ,
NN THE EAST]. . Wl
\\\\\\ ) ' . : ’ ] _F/Kﬂ;__
. NEAN . '_?\‘" Wi
- \\ \\ el ¥
. .
TPRRALLEUTOVEM . N\ \‘\
’ . N N
. N
R - §’
3
N S

A~

"T SINCEREW BELIEVE THAT THE TIME \NELL
TO 'WQRK BACK INTO THE HILL . WHEN WE WiLL
THAN TWENTY OUNCES"

BACK INTO

THE HiLL

)
L]
y \
0
J . :
3 v
v
L)
L
s
L
\
1
o
'
\
a

| COME, \F WE CAN CONTINUE
PRODUCE ORE BETTER

5.B.OWENS LETIER, 7/15/50
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| “OWENS DIDNOT PURSUE THIS PLAN | BECAUSE -

== ALTHOUGH HE HL\D OBTHNED HCRE FA\IO_RA@LE LEKGE TERMS,|
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AS A RESULT, OWENS TERMINATED SILVER

NUGGET OPERATIONS IN 195]

OWENS DISCONTINUE D ORE
| DEVELOPMENT WORK WHEN LEASE
NEGQTIATIONS WEE TERMINATED,
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AND MINED -OUT THE FEW,

PREVIQUSLY IDENTIFIED

| HIGHER - GRADE AREAS |
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DEDUCTION OF WHAT WOULD WAVE HAPPENED

ORE RESERVE ESTIMATE

IF OWENS /CLAUSEN LEASE RENEGOTIATIONS
HF\P REEN SUCCESSFUL
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ORE RE SERVE ESTIMATE

| “DEDUCTION QF SHIPPABLE ORE RODY FROM OWENS
.| COREESPONDENCE AND WORKINGS

CLMITTO 18 FT-NET NORTH OF
MHANGING WALL PER CURRENT —
NET IDTHQF \xew WORKED. .\

"_WOEI(. BACK INTO THE HH.L
TAS PLANNED BY OWENS, \30‘1’
- TIMIT TO SAVN: WIDTH As

| ‘:USED Ar%ow— o

=& LIMIT LOWEST LEVELTOTHAT "\ i~
\ “PROVEN BY OWENS AND PER: . WERVATEN
O\REPORTS BY HARROD AMD i R
-- \?ELTLEP |

| TENOTE THAT DIAMOND DRILL M0, 3 SUGGESTS THAT

YALUES HOLD UP FOR 45 FT. SOUTH OF HANGING WALL.
ON THE OTHER HAND, AW.GERHARDT IS SAID TO HAVE
PEMHEKEDTHAT ALOM INE TO SOQTH PREVENTED SHIPMENTS,
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'DEDUCTION OF SHIPPABLE ORE BODY FROM OWENS

ORE RESERVE ESTIMATE

CORRESPONNENCE AND WORKINGS

0 VIELD 58,300 TONS PREVIOUSLY NOTED,
 VEIN MUST BE WORKABLE FOR AN
~ ADDITIONAL 227 FT, T0 THE EAST
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ORE VALUE ESTIMATE

- HISTORY QF OWENS SHIPMENT VALUES

-

SILVER,

« ORE VALUE ESTIMATE -~

lg s s N
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H SN

o4

0z /TON

- ASSUME SAME AS OWENS AVERAGE,

8.45 02/TON
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SILVER PRICE FORECAST
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GROSS REVENUE CALCULATIONS

YEAR

TONS { SILVER

\OLITIZATION
DEDUCT

SILVER
PRICE, 401

-e"redss |
REVENUE .

TASTRALE &
9T

SHIPPED ~ OZ/TON

| 8.45

s

- 6%

972

|

1300 845

TP SN

.92

100,000

<

7202

1973

13,00

845,

e

2.9

200,000 |

208000

1974

13,08

8 45

6%

2%

5,000

11975

13,000 8.4

e

754

|
2500

| [ERSTHAE
IR

1976
|

8.45

- 60/0 g

274

20,000

| TOAL

!
i

|

58,898

845

AVG

- 6%

AVG

$1,048,000

il
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SMELTING AND FREIGHT COSTS

- VALUE OF SILVER NUGGET ORE AS A FLOX
TO COPPER -SML;LTEtzs - |

4« PREFERENTIAL SMCLT\NG AND FREIGHT
| COsTS. ow\mw B owems 1948 - 195:

thrZEAgE ',NTH E-».COPDEI_Z SMELT}NG

DEMMD' FoR FLUXING ORE S\Ncé 951

0 ESTH\/I ATbﬁ OF PQ,ESE&\H’ DA\/ COSTS TRAT-
COULD KE NEGOT ATED WITh THE
| COPPEIZ SMELTEES




 ~YALUE OF SILVER NUGGET OBE
AS A FLUX TO COPPER SMELTERS

.+ AS SMELTER ANALYSES OF OWENS SHIPMENTS
_SHOW |, SILVER NUGGET ORE HAS A HIGH
~SIICA, LOW ALUMINA CONTENT |
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|~ OWENS NEGOTIATED TREFERENTIAL SMELTING

AND FREIGHT COSTS WiTH THE SMELTERS
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| PREFERENTIAL SMELTING AND FREIGHT COSTS
OBTAINED BY OWENS, 1948-1951%

» SMELTING COSTS

Coswetting S/t [METAL :
- 0STS = BASE  + 10%| PAYMENT - -
- TCHARGED  CRARGE  © \PRRTN T

Y

= S|00 PERTON F0R 8.4 07/10N aze
| f EReleHT cosTS

FREIGHT  'ACUAL  [hCTURL ¢,
o {0STS = Q0T - BO%| COST -
CCCHARGED  mTON  \PERTON PRTN

: =120 PER TON (1649)

B M HAVDEN

=44
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FLUYING ORES SINCE 1951

INCREASE IN COPPER SMELTER DEMAND FOR

| - ARIZONA COPPER PRODUCTION
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ESTIMATES QF PRESENT DAY COSTS THAT

COULD BE NEGQTIATER WITH THE COPVER SMELTEZS

DOLLARS
- PEE“ 4 4
TN

| s

O - PROJECTION THROUGH 1976

b

451

Mi_

497

5.02|

4,17

I

XY

ld

2.5 '

e

1912

(9715

nigst b

i 1976

| OMEITING

4 FREIGHT

\9‘“ B : tOSTS |

1973

| - prOJECTION EQUATION

| -SMEL;TNG‘r
| e REIHT

1914

X[l +O.0354\

digs)

1971-1951
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~

DOLLARS
PER

TN

MINING AND TRUCKING COSTS

8
O

437

A‘.

5,35
| 482

1249

/_

OWENS DATA!
=

1950

T/ﬁ\PEOJEértou(f> |

-

195 l

A
s

-
7%

1952

/ ‘.
rd .

1953

T 'D‘M\u DISTAN

LE C)Osr

1955

~ 1) CALCULATED R0 s LETTE@F 306, g 1950
(2) ASSUMES z5% OF COSTS = DRAG DISTANCE \2@50 BASE)

1954

o CFwER /w445
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2 ’ESTI.I\AATE OF PTZESEMT DAY MINING AND
1 TRUCKING COSTS. PQOJLCTED CROM OWENS DATA

. PROJECTION EQUATION

B IVIIY

P

ING ¢
TRUCKING
B COSTS

ret

MINING ]
1 TRUCKING

osTs 50

[HOO%S]

| < pROJECTION T\-—\'KZOUGH 1976
i | l4 .\ . . R \ . . { ..
| o 1280
| S 1222 —
12 5 ] 4o
] 1070
10,00 A :
e ) lO'-Q-E,’O. . b ,
DOLLARS B R
K R
. AST Yz | ‘ | E FIRST Y
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O des - 48¢ 1 sy ' N bio

1971-1950

16 .




TOTAL COSTS
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INCOME SUMMARY

VEAR |

o
SHIPPED

Sho 1 REVENUE

NETSILIR| GROSS §

- 00sTS

TOTAL
COsTS §

$ /TN

INCOME
$ _

LAST HALF

Nk

6,540

}

#1530 100,000 ¢13.97 *91,400 *5, 400

e

13,000

S a1

13 00

17,50 228,000

i
I
|

1605 210,000

14,44 188,900

15,32 200400

21,100 |

27,600 |

1974

3,040

1875 145,000

1617 211,500

33 500

| 1975

IRV

| FIRST HALF

1976

1,391

19.90 235000

!

V114 201,000

34,000

2050 50,000

1782 24,800

5 0

)

- TOTALS

59200 T

o Fiegoo.

*130,000
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EVALUATION OF THE FEASIBILVTY OF
- PROFITARBLY MINING THE UPPER WORKINGS

CONCLUSIONS ——

|~ INCOME MRRGIN 1S T00 smmL ( 8-11%)
To TOLERATE GROSS APPEOX!MAW@NS USED
HEEE ON OSTS

| FEASIBILITY NOT PROVEN G2 DISPRAVEN

’ 1-52
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| APPENDIV -- REPORTS ON SILVER NUGGET MINE

+ F.W. RONER REPORT TO I, Hou.zi\w CAVG. 49T

CLESHOLLANDREPORT  ~MID 19l

- WESTERN METALLURGICAL (0. QEP@*{ZT MAY 5,1620
* W ARKTRID GGFORT T 6. COLNOCORERSES  DEC. 4,192

PERCY JlLL!AMS’ REPORT ~ERWHY
. GM. %OTLEE REPORT TQ CA@EL\N' ODEC. 4, 1929
« G.M.BITLER, "SOME FACTS hOLT SR
COEDEPOSITST V6. 15195
_' "M, cuwsga( )MEM o~ BE

o LASMITH REPRT . MAR. 5,190
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701 Holllngsworth Bldg.,
kos Angelcs, Californiae.

August 14th, 1917.

Mr. - John Hays Hammond, . o
120 Brosdwey, . ' g . :
New York City. . . , :

Dear Sir:-

I beg to submit for your consideration and spproval

& 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 uwpon which survey for U.S.patents | 2

have been made and it is ex pected tnat the pretents will be granted T

some time this fall.

' The company Being formed will huve a capitai of 1,000,000

shares par vslue $51.00 per share. . )
It is proposcd to issue 500,000 of the shares of this : | _ - tj

corporation to the present owners of this property, as follows:

40% aeeonesesessa00,000 shares a : }
2OC ...--.-.....oloo OOO ' : E é

20% eeevacasesessl00,000 M T
204 "

John Eays Hemmond
Ches. M. Leonard
Frank M. Leonard
Frank V. Royer

oo.--.-o..--.lOanoo

Potal Shares iSSUEA esecesescacsesb00,000 T ' “ e
+ This will leave 500,000 shares unissued, which can

be issued and so0ld as Funds gre required for developing and

equipping this property.

ASSETS: !

The assets of this company will consist of 11 patented o L
mining claims upon which are located & number of living houses, S ;

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

Blake erusher, 5" x 12" tube mill, a number of steel tanks, a 40 H.E.
gas engine, efc,.
The mill building and much of this machinery is in a

fair state of repsir and will be used when a new milling plant is '

built.

JUPN TP S

Loceted near the upper end of this mill a shaft 250 feet
in depth hss developed enough water to supply & camp and mill of
8t least 100 tons dzily capacity.

i



-2
This shaft is equipped with a2 Cornish t:pe pump,

operated by a gas engine, 8l1ll of which is in good working order.

VEINS AND OZE BODIES:

The cowntry rock is granite and rhyolite. The veins sre
lead, copper, silﬁer bearing veins at the countract of the granite
with the rhyolite, and in some instences entirely in the granite.

" The gangue rock of the veins is quarti and brecciatéa
country rock.

Four large veins are within the boundaries of these
claims., At one time the veins ineluded within the limits of
these claims were owned by a number of different companies or
individuals, and considerable work wes done and ore shipped
from every vein.

The workings having the best showing of ore &t present
ere located in the Hugget claims. A4 mep of these workings ac-
companies thisvreport.

ORE BODIES IN THE NUGGET TTORKINGS: ‘ //

The workings shown on the accompanyiné map consist of
a short cross~cut tuinel which cuts the vein at a depth of 60 feet
below the outerop; & drift along the vein for a distance of 150 -
Teet, and a winze 40 feet deep 5elow this adit level.

These workings have been thoroughly sampled by me.

The adit level for a length of 120 feet.end for a width

of ore exposed of 15 feet gives an average of 14.2 0z8, sllver per
ton., This average does not include high zrade ore which has been

gouged out and shipped.
Above the 2dit level there is exposed in the accessible

portion of the vein, oxe which, over en average width of 4.7 feet

assays 36.7 ounces silver.

The vein on the surface and the adit level is from
24-to 35 feet wide,
ORE BODIES:

Before a tonnage of ore cen he estimated some develop=

ment work must be done.

It is estimated that there remains in the old workings

ohnva tha 0d5+ Tavel tn +he anrfana and +a 5 dd atanna of EO FPaot

T P
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.-
beyond the present breasts, 7000 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 outcroy
and two crosscuté on the adit level show the width of ore to be

33 feet.
Below the adit level, to & derth of 100 ieet and

assuming the ore to continue to a distance of 50 feet beyond the
extremity of the ore Opened‘on the adif 1eve1, or a total length
of ore shute 250 féet, and sassuming the width of workable oxe 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.

SUILIARY
‘ Qunces Tetal
Tons Silver Junces
- Above adit level 7,000 25 17§, 000
To depth 100 feet below 26,000 4.2 369,200 -
In dump 200 1Be9 3,180
53, 200 547,280 0z.

Average per ton 16.5 0z. Silfér.
The cost of doing the work necessary to open up this
ground sufficient to put the above tommage figures in sight will

be
feet

Drifts and raises on and above adit level ececesse 290
1‘?;r]'.llze to depth Of 100 feet 6 ¢ 8 4 08 8980 ¢ 0 EPSEBAan I 60
Drifts on 100 Toot 1e¥el cesessecsscanannessassad 250

Raise OOOQIIll’ll....l.'l.l..‘..’..."l.‘....'u‘l. 100

TOTAL
Practically no timbers or equipment would have to be

purchased for this work.

The total cost of doing this work including general
expenses, otc. will not exceed $25,000.

Tests have been made upon samples of this ore by

several metellurgical firms smd they report that by combined

" flotation =nd cycnide, 2 recovery of 90 to 93% of the silver

value, with a loss of cyanide of from 1 to 3 1bs. rer ton of

ore treated. _
Assuming a recovery of 80% of the silver and giving

no consideretion to the lead or small amount of gold in the ore

which would be saved by flotation and cysnide, we have:

PRI
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—dm
Potal tonnage - = .83,200.

Basis 1C0 tons daily-4verage value per ton 16.5 0z, Silver
Siclver at 8b cts,

80% of 1645 0Ze = 13.20 0z at 85 cts, -w=-==-a- $11.22
Costs, '

Mining 2 # G ¢ 5800 8BS U EDIO SO {;2000

To mll € & @8 5550600880 ee IS .25

Milling @ % 8 3 &9 0S8 SO S S0 2090 5.00

Metal I‘ealiza'tion tressssness 025 5.50

Estimated Profit yer ton o---vooloo.o.o-o;--% 5,72

To put the present mill in shape to mill economi~
cally 75 to 100 tons per day using & combined flotation and

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

STLZIARY AND CQHCLUSION

The development of the Nugget mine should bestarted
at once, The bottom of the winze and both breasts of the adit -
level, where work will be started, are in low grade ore, and
judging from the meager dats obtained fronm saﬁﬁling the ounterop,
ore may be expected to exbtend for muech longer distances than I
have estimated. The money necessary to do the work required is
$25,000. which should be raised immediately. Considerable high
grade silver ore hzs heen encountered and shifped while running
the adit level and it is probable that in doing the work contem-
plated some revenue can be obtained from shipments. '

The chances FTor opening up = big low grade silver mine
are extremely'good and the figures given above are simply meant to
i13ustrete what I consider to be the poorest vossidle outcome of
this development work provided the values to not leave entirely
as we go down. |

. Sincerely,

(signed) F.i.Royezr

Ly

.
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SILVER REEF MINING COMPANY'S PHOPFRTY

"LOCATION AND TITLE.

The nearest railrosd point is Casa Grende, Arizonz, 13 miles to the
north, on the mein line of the Southern Pacific Kailrozd. The property
conmprises eleven adjoining end partly overlepping mining claims. Patent
hed been applied for in the name of Frenk Y. Leonard, and so far as is
known, there are no adverse suits. The Pinzl County Records show taat
Frank M. Leonzrd purchased the Nugget Claim for $2000.00; the Silver
Nugget Cleim for #2500.00; the Leed Boulder and Horn Silver Claims, with
the mill and other improvements, at Sheriff's Sale for $3127.8%; and paid
various small sums at tax sales. ‘

The oroperty is now vested in the Silver Reef Mining Company, incor-
porated under the lews of Lrizona, with a capitslization of 1,000,000 shares,
oor velue #1.00 eacdh. All the shares have been provisionally zllotted as
folliows:

John Hays Hammond seeesessccssssessesessss 150,000 shares
H. H., BUPger ceccssssesarsssssssvassssssace 50,000 "
Choas. He Leonerd sevevcvesnonsssoseasssasalD0,000 W
Frank M. Leonard ccesecscenssssnsensesesss 03,000 ¥
oo " sscsearssassessnsrssanessn0,000 O
Frank W. REOYEr eeessescocnssassasanesoasatOJ,000 "
1,000,000 ¢

The helf million block of sheres allotted to ¥rank M. Leonsrd is
intended for sale for developmeni etc. The legal business of incorporation
has been attended to by Mr. Ches. H. Leonard, an eminent corporation
lawyer, and it mey be safely assumed that everything in this connection is
in order. :

TOPOGHRAPHY o

The ore deposits occur in rugged hills of mederate elevation above
desert plains usual in Arizons. Aneroid readings at the camp varied from
1575 to 1675 ft. during my visit. (The elevation of Casa Grande thirteen
niles to the norta, is given by the reilrosd as 1395 ft.) The mount of
the main crosscut tunnel on the Nugget Ciaim showed 1850 ft.; the outérop
of the Nugget vein above the crosscut, 1900 ft; and the collar of the
mein shaft on the Horn Silver vein 1675 ft. Water for milling and domestiec
purposes is obtained from the mine. There is no local timber. Mining
overations caen be conducted all the year round, though the summer is rather
hot for surface work.

 GEOLOGY.

The basal formation 1s coerse granite or pegmetite, contddning lenses
end veinlets of cuartz in all directioans, as 1s common with permetite.
Overlying the pegmatite are he remains of deposits of sndesitic breccia
and tufa, which no doubt once covered rmuch larger aress, but have been
eroded so thet the underiying pegmatite is exposed in the pgulches and
lower nillsides. The rather bzsic andesitic breccie immedistely above the
main corsscut on the ¥umgzset Claim bears much resemblance to the Marshall
Resin formation with shich you &re so well acauainted, but no resemblance

to the more acidic rhiyolite. I am therefore adopting Royer!s nomenelature.
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GEOLOGY Cont'd. :

The veins, of which there are three or four, appear to me to be in
shattered fault zones. There is some cross-faulting, but the throw is
generally only & foot or two, so thet the vein can be easily followed
up in drifting. The shattered fanlt zones are silicified.so that the
guartz filling has & banded structure, both in tne endisitic breccia and
in thne underlying pegmetite. The original constituent quartz veinlets
and lenses of the pegmatite do not have this banded structure, nor ap-
parently any considerable velues in silver outside of what I am calling
the shattered fault zones. The pegmrtite does, however, show interesting
bunches of sulfenite (molybdate of leed) and vanadinite (CHloro-vanadate
of lead) whica I will refer 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 the andesitic breccia and peg-
mstite is nesrby. A short distance to the west & clean snd polished
contect shows no ore on the contact. Farther west, towards the middle of
the property, both walls of the vein hers exposed are in pegmatite, &s are
both walls of the Horn Silver vein still further west. 1 must coaclude,
therefore, thet Fover's description of the veins s contect deposits is
not justified by the evidence, taough where the shattered fault zones
happen to coincide with the contzct, ore msy be found on the contact of the
formetions. This is no disszdventage to the prospect of finding pay dore in
depth in the pegmetite by means of the prospect development work, but
rather an advantage. 1 appears to be a fact, however, that the best silver
values have hitherto bsen found in or near the overlying andesitic breccia;
and that the formetion is comparatively shellow.

he notice of applicstion 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 totel cost is estimated at $22,350.00.

THE _HUGGET WORKINGS

These, the only ones considered in Royer's report, azre located at the
joint end of the Nugget and Silver Nugget cleaims. The vein has & strike of
about N 79 E (true) and only a slight dip. A short crosscut tunnel, cou-
mencing in pegmetite and soon rezching the zndesitic breccia, cuts the vein
at a vertical depnth of about 50 feet below the outcrop. For a length of
ebout 120 feet stoping has been carried to the surface, and pillars of ore
left; presumably less valuable than the ground stoped. hAbout halfvey to
the surface I took a sample zcross 8 feet of banded quartz and andesitic
breccia which asszyed (n) 18.10 oz. silver. WNear this point Hoyer's assay
mep indicztes that a sample across 6 feet assayed 15.5 cz. silver. Here
end elsewhere the ore showed no visible silver except possibly a very
little srgentite, too fine for identification without a microscope. Down
below &t the fork, in the level, near where Royer indicates & value of 5.8
oz. for 6 feet, my sample zcross 4 feet assayed (B) 18.30 oz. Next to tais
I sempled 8 feet which essayed (&) 11.90 oz. My two samples therstore
indicate & velue of 14 oz. for the totel width of 12 feet, which heppens to
be very close to Royer's figure of 14.2 oz. for 12 feet, besed on & large
number of samples. My six check samples taken &t erbitrery points, aver-
aged 13.5 oz. for 6 feet. Omitting the one sample (N) tzken 25 feet above
the level, my five ssmples aversgéd 12.2 oz. for 5.9 feet. Along the drift

at & point where Royef's map indicates 1.6 oz. for 4 feet, my sample across
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L feet sssayed (C) 9 oz. May sample across ten feet along both walls of the
crosscut immediztely north of the drift assayed (L) 11.80 oz. Royer here
shows two samples, each 5 ft. asseying l4 oz. and 8 oz. respectively, or

.11 oz. for the 10 feet I sampled, a remsrkably close check. At apoint
above 20 feet esst of the fork in the drift where Koyer indicates 1l1.6 oz.
for a width of 3% feet, my ssmple across the same width essayed (M) 11 oz.
z10ther remerkably close check. My grab sampies from the smell dump out~
side assayed (F) 10.10 oz. Ffrom taese few check semples I cennot but
‘conclude ‘thet the values are zbout .es represented on Royer's assay map, &nd
that they sre & rezsonable besis 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 broxen dirt, that it could on.y be fairly
szmpled after doing more work that wouid seem warranted at this time. Grabs
elonz 25 feet of broken country rock and quartz which had been thrown back
assaved (F) only 2 oz. silver. At the northeast end of the crosscut,
extended, I am informed since Royer's sampling, and wihilch might in a few
feet be extended tarouzn to tne suriace, 1s en inter=siling exposure of the
contact of the andesitic breccia where it fills the trougns in the former
surfece of the pegmatite. At tne contact can be seen specularite, iron
oxide, a little mengsnese and siight copper steins. A4 sample across' three
feet asseyed (K) 2.30 oz. of silber and & trece of copper. A four inch
stresk of feldsper, with iron and menganese, asszyed (D) 3.50 oz. silver.
These are zpparently beyond the limits of the pey ore. To arrive at the
estimnted width of the psy ore expected to be developed below the present
crosscut level, Royer has added 3' to the 12! of his average samplings,
making 15'. Tnis appears to me to be reusonable. & 40 foot winze, which
is proposed to extend to 100 feet, shows ore nesr the bottom. Weter now
in the winze prevented my sampling the ore without the erection of =z stage
etc. which did not appear to be warranted &t this time. The 25,000 tons of
possible ore estimeted by Royer as below the crosscut level have, of course,
vet to be developed by the extension of the winze another 60 feet and the
driving of 250 feet of level and a 100 foot raise from the bottom. Some
development work will slso have to be done above the crosscut tunnel level
to make the ore there zvailable. The estimeted cost of $25,000 should be
plenty for the proposed development work on the Nugget vein.

THE HORN SILVER WORKINGS
The shaft, called 325' deep, on the considerably flatter slope of the

vein than the Nugget Vein, 1s shown by the aneroid to have a verticel depth

of 235 feet. 4 50 foot winze, now full of water, has been sunk from the

hottom level. Considerazblestoping hes been done, but I am informed taat

the silver ore in sight is mostly of too low zrade to be commercial. Bota

vein walls sre pegmetite and I judge the average width of the vein to have

heen about four feet. In places the vein matter is brecciated. The silver

vzlues were probably bunchy. On the bottom level neer the mouth of the

winze, sre smell bunches of wulfenite and venadanite. One sample (H) scross

one foot zsseyed 4.40 oz. silver; 4% molybdic scid; and .16% vensdic acid.

inother sample nearby, seme width, sssayed (I} 4.5 oz. solver; .66%

Molybdic acid; .65% vanadic acid. On the second level zbove is a considerzble

showing of disseminated wulfenite and vanadanite. Un the chance of finding

a2 definite pay streax of molybdenun or venadium ore, some prospecting would

seen to be advisezble here. Fifteen to twenty percent molybdic acid

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

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

The wulfenite is not difficult to concentrate. the vunadium is generally
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considered objectionable with the molybdénum, but can easily be separated

chemically and then hes & good market value. Some grab samples I took

- from tas Hora Silver dump, more particularly for the molybdenum and
~venedium, assayed (J) 13.0 oz. solver; 10% Molybdic zcid; and .50% Vanadic
ecid. The smell tailiung pile st the mill grap sampled by scraping some of
the surfzce assayed (G) silver 9.20 oz. Molybdie acid .64%.

METALLURGY

Reports on Cyanide test mede on the ore by Siil and Sill, Los Angeles, for
the owners, indicates en extraction of 80 to 89.3% of the silver values.
(The zold content is generally negligible.) The consumption of cyanide
.varied from 1 1b. to 4.2 1lbs. per ton of ore treated, and of lime, from 2.4
to 5.2 1bs. A combined flotstion and syanide process has &lso been experi-
mented with. In any event, Royer's estimete of $3.00 per ton for milling
should cover the cost.

EQUIPMENT

The mill conteins a Dodge crusher; <o rraser and Cnalmers gravity
stamps; old vanners (dismentled); tube mill; cone classified; and &
Fairbenks and Morse 40 HP enigne. The building itself is in bad repair.
Outside are two old type copper smelters, one never erected; and 2 Bazker
blowers. The complete set of tools for a small crew oan the ground. The
cemp buildings, other than the mill, sre in fair condition.

CONCLUSION

The property eppears to be worthy of furtner development, with & good
chence of success. Ls suggested in my telegrapanic message, I think you are
entitled to more favarsble terms, inasmicn &s without the expenditure of

such funds as you are asked to supply, the present promoters can reap litile,
if any, profit from their invesiment.

Respectfully submitted,
(Signed) L. F. S. Holland

Mining Engineer
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Location. 12 miles south of Cesa Grande, Ariwona; by
very good rosd; anvroximately 19 miles south
‘of the Lake Shore iiine,

Date Visited. April 28th, 1920, with F. W. Leonard and
F. 4., Church.

The property consists of 10 claims and one fraction;
owned by the Silver iieef iinin: and Lilling Co; see blue nrint
of clalus and assay naps attached.

Quterop 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 vwhetler there
is & true contact fissure at this point or not; strike of veins
Last and W.st. ‘

Silver Ledge vworkings ztout 420 fest deep and

considcrable drifting; also some stoping dguipped with an

old ilill and Lead Jacket for amelting ore. Treatnent was con-
centration and cyanidation of tzilings. An attenpt was made to
smelt the concentrates but appears to have been unsuccessful.
The first work done here was in the 70's and 80's; mill and

smelter constructed in the 90%'s. Vas apparently lergely & stock
selling project. Ore carries lead and low values in silver.

ork“n"° viere not visited snd were stated by Leonard to show
very llttle ore.

The Silver HNugge?t iline lies 3500' east of the o
Silver Ledge. It is develoned by an adit with old stopes andé s
raises to the surfsce, atcut 60 fest above a winze about 60!
deep. Equipnent consists of a sssoline engine; snall coriprgssor -
and sonme rails and mine cars. : - T

. Vein is developed for lenvtk of about 120 feet in
an-adit level and apparently no working was done at the Dbotton -
of the winze, although it is sald that good ore was found con-
tinuously in the winze. Assay naps show ore to continue both ends
of drift and apparently ore body is somewhat wider than develop-
ment would indicete. The width appears to be about 50 feet and the
averagze grade of ore according to Royer's sampling which was
checked¢ by Johns is 14 oz. silver. There is no o0ld and very
little lead in this ore. The values arc mainly in the form of
silver-chloride, also some argentite. The ground is quartz;
crushed wall rock and considerable lime. The high grade ore has
been stoped out in stringers and small lenses.

Q-
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Va Royer estimated as positive 30,000 tons of 14 oz.

ore above the adit. This estinetie appears reasonable fron
reasurenents end assay rap. The principal value of the property
lies in the protability of developing a much larger tonnage helow
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 seens
well worth additional development which could be accomplished

at comparsetively small expense.

" There is & good site for a mill or treatment plant
on the hillside below the nouth of the adit and the ore should
be susceptible to treatment by cyasnidation or Volatilization. :

NOTL: SEE Volatilization test on sample taken from dump,
There 1s said to be plénty of water at the botton

of the Silver Ledge shafi and the guality 1s renorted good.
The property has all been surveyed and passed for patent and
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patent will be issued on payment of the neccssary fee, according
to Leonard. )

The ‘company owning this property i1s known as the
silver Ledge iining & #illing Co., an arizona corporation;
capital 1,000,000 chares of Comnmon Stock at ;1.00 par value per
share. The stock is now held as follows:- :

¥F. W. Leonard 100,000 shares
Chas. Leonard 100,000 "
F. W, Royer 100,000 "
John Hays lianmond 150,000 n
Jeamgs Gerard : 100,000
Total Issued 550,000 ™
Stock in Treasury 450,000 "
1,000,000 ™

There is apparently no cash in the Treasury and no
market for the Treasury stock. The owners of the issued stock put
up vart cash and altogether sone ;50,000 appears 1o have been snent
by the present com»any, this including tiie cost of purchasing the
clains and & very sniall amount of devsloonent worit.

My suggestion to Leonard was that all owners of
stock should put back into the treasury one-half of thelr 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. 4 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 sempling to be conducted at the expense of these parties.

.The syndicate should guarentee,provided such sampling checked

Royer's results--to purchase at once 100,000 shares of Treasury
stock at 25 cents vper share, thus providing tke company with
425,000, =-necessary for additional developnment. If the expenditure
of this mnoney resulted in developing an additional 70,000 tons of
ore, or thereabouts, the Syndicate should further guarantes

to purchase the remaining 600,000 shares at 20 cents a

" share thus providing the company with an additional +150,000 of

which sum spproximately 25,000 would be required for additional
Mine equipment and approximately ,1luJ,000 for the construction
of & treatment plant, leaving ;25,000 working capital which,
under the conditions, chould be sufficient. The present stock
holders should heve the right to participate in the syndicate '
in such share as to leave %o them 49% of the total authorized
stock of the compary; leaving to the new investors and

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

I would estimate working costs roughly as follow s:

MINING I $2.00
Treatment 4,00
Overhead & selling expense 1.00
Total $7.00 per ton.

B Assume recovery of 80% of the values and average
grade of ore 14 oz. per ton with silver at w100 per ounce and

a recovery of #11.20 per ton should te effected, leavinzg a net
profit of 44.20 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 quentity of stock. In this way the Syndicate
would be assured of getting their money back even if no nore

ore were developed and would have & most excellent chance to make

a large profit in the probeble 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 ouynce and the
cost figures are believed to be liberal estimates which might
be materially improved with praciice.

(MOTE: Statement not signed but prenared by
Humboldt, Arizona " {some rember of the Engineering Staff of

May Sth, 1920 (Western Metallurgical Go.)
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CONSOL!DATED ARIZONA SMELTING COMPANY

MINE DEPARTMENT

ALL COMMUNICATIONS SHOULD BE

ADDRESSED TO THE COMPANY

* the .Silvs

e Blue Bell Mine,
- Mayer, Arizona,
December 4, 1920,

RN LV
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Mro G. M. Colvocoresses, General Manager,
Consolidated Arizona Smelting Company,
Humboldt, Arizcna.

Dear Sir:-

Pursuant to your request, I have carefully
examined the Silver Reef Mine, also, I have gone ovsr
the Horn Silver workings, as carefully as possible under
the conditionse. On the Horn Silver propsrty, only-those
samples were taken, that, in my judgment, secmed necessarye.
1 spent seven days, from October 21st 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
such value, that with a mill on the ground, it may be
worked profitebly; also the quantity is such that it
would psy, for the necessary development and putting the
mill in order. :

The Silver Reef workings lie at the junction of
fugget end the Nugget claims -- the two having
g end lines. The vein is well defined and may be
traced the full length of the Silver lugget claim to the
East and also about two hundred feet Wesiwsrd into the
Nugget claim. It is a quartz vein associated with the
contact of rhyolite and earlier granite and made up of
small quertz stringers. In some places the vein lies




wholly in the granite-and in others in the rhyolite;

butf the best ore seems to be found where it is at the
contact, or, in the rhyolite. There are small smounts

of wulfenite and venadinite 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 appearsnce of galena

“in the bottom of the winze. At 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-

itudiral extension of the ore will be at least fifty feet
beyond the present faces. I do not believe ore will e
found at any greater depth then 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 adit at the west end
of the luygget claim. It's strike is about perpendicular
to that of the Silver Reef wvein. It is highly mineralized.

Where I ssmpled 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 railroezd, at Casa
Grande, and is in the low rugged hills at the edge of tie
desert, The climate, although very hot in the summer, is
such that work may be conducted 2ll the year round. The
road across the desert from the Mine is almost level eand
always passable.

From the assey map, it will be seen that for one
hundred and twenty-eight feet along the adit level, the ore
averaged 17.36 ounces cf silver per iton, over an average
width of T.4 feet. For one hundred and twenty-three feet
down 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 adit level for seventy-two feet, the ore averaged 17.38
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 ars also 7,760 tons of probable ore below the
edit level averaging 13,50 ounces of silver psr ton.



Assuming a fifteen foot vein snd extension
v of the ore body to fifty feet beyond the present faces,
there are 7000 tons above the adit level 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 bslow the adit level
and 7000 tons above, could be done bty four hundred feet
of drifting and one hundred and twenty-five feet cf rais~ .
ing. This development work could be done for fifteen =~ .-~
thousand dollars. No timbering would be necessary., '

There is no appreciable amount of ore above the
adit level that will average twenty-five or more ounces
of silver to the ton,

The equipment of the old cyanide mill on the
Horn Silver property is as follows:

- 12" x 14" jaw crusher

- Stampmill consisting of 4 batteries of & stamps each
- 5" x 12" tube mill :

40 H.P. Fairbanks-Morse gas engine

- 5" x 16" steel lsaching tanks

- 8" x 12" steel tanks

- 8' x 8' steel tanks

-~ zinc boxes

S R R R
!
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All this equipment is in a good state of repair
and could be made use of in reconstructing the mill. Thers
- are severzl other 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 pub -
in corder to handle c¢ne hundred tons for fority thousand dollers, °
There is 2lso 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 cne hundred ton capacity. 4 cyanide mill
or combined cyanide and flotation mill will be best suited
to treat the ore. The cost of mining and milling should not
exceed seven dollars per tone. Transportation to Casa Grande
costs thirty-five cents per ton milé or four dollars and twenty
cents per ton. This price could probably be reduced to thres
dollers on a contract for a large amount of haulage.




The accessible workings of the Horn Silver
showed no material that could be handled profitably. The
weter level was three hundred and twenty-seven feet below
the collar of the shaft measured along the dip. This
mzde some of the lower workings inaccessible. All the

- availeble ore has been taken and was mined from the
narrow stope shown on the map to the left of the shaft,
' There is much more wulfenite and vanadinite shown in these
: A workings than in the Silver Reef. . ‘

Very truly yours,

i
g

. S S S o el

e A, Harrod
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DESCRIPTICN CF STILVER REEF MINES

HNear.

CASA GRANDE, ARTZONA.
QHNERS :
Silver Reef Mining Company, %1,000,000 capital

stoek divided into £1.00 par walue shares.

LOCATION:

In Cass Greande Mining TDistrict ten miles from

[¢J]

Cuss Granae on the Joutacrn recifle R. L. in Pinel County,

KINING CLATEDS AND ACRELGE:

Eleven claims cdmprising approximately 300 scres,
extending €000 feet along the strike of the zain 3ilver Reef
fissure vein and covering several minor fissures and spurs;
also taking in sufficlent area of land for camp site, mill
site, stores and townsite.

Property all surveyed {or patent by Paul E. Fernald,.

U. S. .Deputy iineral 3Surveyor.

HISTCRY:
. The Silver Reef was the scene, some sevenly years
ago, of extensive production of hizh grace chlcride silver ores

from pockets and streaks occuring in the big quartz fissure

near the surfszce. %Ynen tThese superficial bonanzas were exhaust-

ed, the hardness and low grade character of the vein aquartz
disccouraged early miners from anythilng more than half-hearted

attenpts at deep mining.



(2)

After lying idle for many years, the propérty was
kpurchased some fifteen years ago by present owners (a group
of experienced mining wmen) who Pecognized nowv only‘its poOss~
ibilities of future, deep-seated bodies of high grade silver-
lead ores, bul also were aware of the greaf value of its low
grade 15 and 20 ounce silver ores, when blocked out in guan-
tity sufficient to Justify large operations by the cyanide
PrOCESS.

The Silver JHeel was incorporated and a contrel of
its stoex apportionsd amongst this group of skilled mine opera-
tors who were actively engaged in various mining and engiﬁeer~
ing operations elsewhere. They always intended to do something
with the Silver Reef, but on accoﬁnt of thelr preoccupation

with other interest, never got sround to doing any active work

13}

beyonc gliving temporary, superficiai leases on the Reef to
contractors who shipped large tonnages of 15 and 20 ounce sil-
ver quartz'to smelters reqguiring millis flux.

No systematic, deep exploration on this great veiln
has been done. The present owners are now unable to get to-
gether upon plans for re-opening and developing the silver-
lezd ores of this property, and have opticned the treasury
stock to a group of younger mining engineers ancd business men
: R
who will undertaXe to place the property on a profitable basis
within = year after equipping with machlnery and docinz some
preliminary shéft-siﬁking and deep mining.

GEQLCGY: |
The Silver Reef is a great Tissure in granite from

two to thirty feet thick, avera.ing 10.2 ounces of silver at
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its widest point with high grade hanging wall and footwall
streaks (now largely mined out from the surface down to the 100
foot level.)

The vein dips easterly at varying degrees, and at the.
urface is traceable on the Company's property for approximately
€000 feet, being covered fcr much of thlis distance ﬁy uneroded
rhyolite capping rcoce.as. Sevefal intrusions of basic dyies, as-
vecially Svenitic roclz, is noticeable and wuch undcubtedly have
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col histery of this veln syzaten.

Tiie 3ilver Reef has numerous unexplored, smallsr and

seeminzly perallel hanging wall veins. The deepest workings

(1

show lsad sulphides beginning to sppear in guantity suificient
to enccurage expectations of profitable lead ores to result
from deep exploration of the maln reéf, in aadition fo the sil-
ver values,

DEVELOPLLET !

It is proposed'to drive a 300 foot crosscut tunnel
Trom the surface to cut the veinat & lorer horizon, and tThen
sink £00 feet on the veln from this intersection, and drive
exploration drifts and crosscuts from the bottom of this new
shaft. It is empscted that this work (requiring about a year)
will result in an increase of present reserve of 15 to 20 ounce
silver ore, extensive enouzh to sustify installation of a 3CO
ton cyénide'glant. Also it is believed this devélopment pro-
gran will render available ivgortant tonnaze of 25 to 50 ounce
silver zkelting ores and lead smelting ores carrying some sil-

ver =nd 25 to 40 percent lead.
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Aifter equipping the property and placing coupressed
air drills at wors, it is certain thet the upper portion of

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

yield at least 50 tons daily of 25 oz. slilver ore that can be
shipred direct to the smelters at a profit. This means it -would

1

not be necessary Lo await the completion of the deep develop- -
rent progzram before some profits were coming in. With ». R.
frei~nt to szelter from Casa Grande at :1.CC per ton, trucgking
from mine to railroad at #1.50 per4ton end smelter trestient
charge of :2£.00 per ton, the profits on 50 tons daily of £5 oz
silver ore would be 3:5.50 per ton after deducting = £3.00 per
ton mining cost. Thais is & prooable profiﬁ cf $E,000.0C per
monthn obtainamble Dbefore the deep nininz exploration anddevel-
opment is complete.

IT the grade can be raised to 50 ounces per ton and
50 tons cdally this profit woulcé amount To nearly %£20,000.00
per montn. .Such a return in the sarly stages of the venture is
only pozsible if the grade of the smelting ore encountered in
the unexplored upper portions of the vein should unexpectedly
prove to bve tuice the 3fade conservative sarpling indicates.

The substantial and lasting profit resultinz from
nloretion of this vein system (&side from cofr
tinzent discoveriss of high grade silver and lead ores) lies
in the practically assured development of large reserves of
15 to 20 ounce silver ore susceptible to cyardé process recov-

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

daily.



(5)

Tests nave shoun that thé average 15 oz silver
guartz which constitutes the mass of the vein will show a re-
~covery of .88% of its silver contents.

Based on @ recovery of B8%, a 15 oz. silver ore, on
a scale of 3C0 tens daily, will show s profit of appréximately

$3.00 per ton, or :9CG0.00 psr day, or over ,300,000.C00 nzt per
a illing cocst of "2.7C pir ton and freizht znd re

The @assay reps accompanying this description show,

AR + et e e i ki

at the Hastern spg widest pert of the Silver Reef (where ex-

|
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posed by erosion of overlying rhyolitey for a length of 180

)
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™
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26,000 tons cf 14 oz, zilver ore. 20C feet cdeeper development

atv this point, to.sther with 15C0 feet of deep leovels driven,
will certeinly Vastly increase this tonnezge of low zrsde ore
at the same Tiwe yieldinz & notable tonnaze of nigher wsrade
spelting ore.,

5 conzidered that several thousand feet of

[ =N

dnen it

gh

[

this vein remains To be exuvlored for further shoots of 1
grade silver end lead (whose probable outcrops are concealed
at the surface by riavelite capping) the possibilities of the
enterprise become strixingly apparent. Less than one-third
of the‘vein extent laterally has been even superficielly ex-
plored.

It is believed that with mechine drills and a properly eguip-

ped assay offlce, it is possible to recover, from ore blccks

epth of 100 Teet, TOO0 tons of 25 oz. silver ore and




(6)

already available near the surface, enouzh 25 oz. smelting ore
to return the entire a:ditionaliinvestment of $52,000,00 now to
be made. This would protect the investment in the remote pos-

sinility that the deeper exploration as planned proved disap-

This 4 CE2,B500.00 will be expsnded as follows:
1 air compressor and receliver erected % 5000.00
Yster tanis, pipe,pump, tools, drills, |
rmountints #nd revulir parta 400,00
1 one-ton truck 12C0.00
1 automobile 806.0’0
1 warehouse and shop 500.CC
Overhsuling dwellings 1000.00
Assay outflit 500.00
¥exican houses 1000,00
Puimpt for shaft (water and drills) ' 1500.00
25 H. P. ges holst £500.00
2000 ft 12 1b rails snd fTour mine cars 1500.00
300 feet of ait tunnel SOOQ.OO
20C £t of shaflt T000.00
2000 ft drifts and cross-cuts §000.00
1 pilot mill 10000.00
Y¥angement one year 5000.00
& 52,000.00
Estimated earnin;s:
Second six months of first yeér
50 tens daily £5 oz. ore shipped to srelters net 42,700.00 "
Second vear - 100 tons delly of 25 oz silver 200,000.C0
shicped direct Lo smelter
only %50,0C0.0C

P nird year and thereafter frow Cysnde plant




Or agproximetly £0.25 per share earned annually after one year
of development work.

“hen eguipped as sbove recommended and wnen financed
To accomplish the develusiment work recommenfed, all properly

‘menzzed with expert and fregquent assay guldance, I can see no

reason for any but extremiy profitable rezults from thiz enter-
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G. Montague Butler
Geologist and Mining Engineer
TUCSCN, ARIZINA

December 4, 19§9.

¥Yr. C has. 4. Belin,
Wilmot Road,
Tucson, Arizo.

Ly dear Kr. Z2elin:

I have been extremely vusy since I visitsc the
Silver Reef lMine last Friday, and have found it impossible
to ezll upon you and report my findingzs. Today Archie Conner
told me that you are not feeling at all well, and I decided
that it would bs best for me to rake my recopt briefly, by
letter. If you would like To discuss my visit with e at any
time, and will so infcrm me by telephone, I shall be very glad
to make an ayppolntment with you.

4

First, I wish to say that I Teel thet lMr. Willioms
was, culite Justified in feeling decidedly optil ml tic cver the
possibilities of developinz the rroperty profitably. 4 very
1ar5e snount

of ore was evidently removed 1n the early cays,
since the openings are large and the waste dump 1s comparativ-
ely srmall., The grace of tnis ore must have been high since
only high grade 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 tThe

stopes indicated that the ore extended at leasst to the level
of tn s tunnel, it was only reasonable to hope and expect that
more good ore mizht be exposed by deepcr development.

It is evident that ¥r. Williams has expended the
funds available eccnomically and eificiently, and that ne has
tezen a great perscnal interest in the progress of tThe work.

Relative to Mr. Wiliiams' expressed hope and be-

lief that secondsry encrichment of silver cay be struck at

or near the zground-water level, I am forced to revort that I
cannot see evidences that would justify this expectation. It
is true that tiere are abundant evidences cof oxidation wherever
the ore is exposed, and that a great deal of iron oxide 1s
present on the 55-ft level bel ow the old workings 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 Mr. Wil-
liams to believe that valuable metal has been leached from
the u.per woriinszs, carried in solution to the groun d- water
level, and there deposited sg_ags to form a valuable deposit

of secondarily enriched ore,iﬁit he has apparently neglected
to give sufficient weight to the fact that calcite (calcium
carbonate) forms a large portion of the ganzue throughout the
vein material excepting cloze to the footwall. The presence
of any con%ii;{gble crmount of caleite in & veln prevents tne

zoinz Into’:z Tan oF sny arount of silver, and solutions con-
Celnling siiver solublon #ould be lCrocd TO cepesit inils
metal if theVy carme in contact with calecite. It is only within

the TasY e years that these facts have been conclusively
demonstrated, and even now they are not widely known to manhy
very competent mining engin eers.. Such Xnowledgze, is in fact,
lerzely confined to men who speclialize on econ mic zeologye.

In order to prove that these 1ldeas are not limited to myself,

1 desire to guote a few paragraphs from Lode's "pesched Out- -

crops as a CGuide to Copper Ore," which was published 1n 1936.7

Pzze 164: Carbonate prev ents the leachling of all the metals,
even zinc, and = limestone wall, lying alongside or bel ow the
oxidizing ore-body, sometimes precipitates those metals 1in
xidized form."

Pzge 88: 21f the metors (ore that has undergone or is under-
exodization) carries abundant calcite or other carbonate,
ing does not occur.”

: "The presence of abundantfeldspar rakes the migration
mvrobable, and the presence of abundant calcite maxkes

imor
ssible.™ XQ
Llthouzh the last quotation refers specifically to
vold, t applies equally to other metals.

It should be noted frem the last quotation that feld-
spar elsoc acts as & deterrent to leaching, and there 1s some
feldspar in the veln meterial, especially in the footwall wnich
is granite but the most serious factor is the presence of the
calelte.

There are other reasons why leaching of tnis par-
ticular ore scems improbable, but the evidences of their pres-
ence are not as easily proved and understoocd as 1is The presence
of this calcite.

-7

r
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It is, admittedly, barely possible that some silver
in portions of the vein where there is little or mo calcite
may have been taien intc solution, may have worked down to the
footwall, and then descended along the footwall to the ground-
water level, In order that this process might take place, the
descendinz water .that dissolved the silver must have been acid
and rexained acid throughout s passage down to the ground-water
level even though the vein contains nuch calcite wnich would
neutralize the acidity if the water struck it. WVhile barely
possible, the concitions just mentioned are to be regarded as
highly improbable, and I do not feel that they justify sinking
the winze of the Belin tunnel tc the ground-water level unless
it seems important, that all concelvable possibilities should
be exhausted.

Althourh wy conclusions reletive to the sinking of
the winze are adverss, 1 believe tuzt tnere 1z o« chziuce that
some good ore may be encountered by driving the east drift on
the 55-ft, level further east, sin ce it iz not yet under the
point from which the greatest smount of ore vwas removed, snd the
ore shoot maey piteh to the east. 3Zince the esstern vart of
the Belin tunnel has already been driven 104 feet, 1t mizht be
thought advisable to drive it further, but, 1if no good ore were
encountered in 1it, we should still lack proof Tthat 1t did not
exist above the tunnel level. I believe, therefore, that 1t
would be best to drive the 55-TT level east for at least 1C0
feet, cross-cucting fregquently so as to expose Tully both foot
and hanging walls. I noc gooc ore is encoun vered in this op-
eration I believe that it 1s useless to expect to be able to
develop shipping ore in this property. I do not anticipate that
the zood core will extend very deep, since dep osits of this
tvpe are usually guite superficial, but it is at least possible

"thzt & consgiderable tonnage of zood shipping ore may be de-

e e

veloped a2s the result of the rslatively Iinexpensive develop=-
ment work recommended.

There is no doubt but that a very considerable ton-
nage of low graqe ore exists in toe rrocertyv, snd, if no ship-
ping ore 1s found, it might be desirable To consider seriously
the possibility of installing a plant for the treatment of
this ore. kr. Williams has assayed materisl freguently, and
already has & very good basis for estimating the value of the
low grade ore. From an inspection of the assays, I am some -
what doustful whether the grade is hizh enough to Justify the
erection of a treatrent plant, but the matier 1s vorthy of
consideration. It will be guite possiple to determine ac-
curately just what form of treatment is best adapted to the
ore, and what the percentasze of exiraction will be. I{ these
tests are carefully concucted on a relatively large amount of
raterial, subsequent work can be done with little risk, or 1t
will be quite evident that the property must be abandoned.




4 - Ches. A.Belin - Dec. 4'26

I am enclosing herewith my bill for examinaticn.
Since my report is hardly a formal one, and involved merely
the writing of a rather lenzthy lotter, I am charging my
minigum fee of 2150.C0 a day instead of ¢200.00 which is the
minimur when I prepare a formal report. The charge for auto
hire resulted from the fact that I was not met at Casa Grande.
I waited nearly an hour an: then thousht it best to hire a
machine to zo ut %o the prcberty. A machine was sent to meet
me, but a gas line broke which 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 concerning whicn you may still be in doubt, I am

Very sincereily
b
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more ar less pronounced dip (and even under other conditions), -

the solutions may work downward and laterally along the bed-
ding planes and other channels, and their metallic content may
ultimately be deposited far to one side of vertical lines extend-
ing downward from the points where the metals were dissolved.

5. Secondarily enriched oxidized deposits above the ground-
water level are by no means uncommon in semiarid regions.
It should also be remembered that sudden or decided clevations
or depresions of the ground-water level sometimes occur. If
such changes have occurred recently a zone of secondarily en-
riched sulphides may exist above or below the present 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-
ing relatively impervious heds 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 fo decide whether secondary enrichment has or has
not probably taken place. It is not surprising, therefore, that
many prospectors should have made the same mistake, yet there
is really little excuse for anyone to .do so since the significant
features are easily recognized. - The factor involved is the pres-
ence or absence of carbonates in the gangue or walls.

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 metals to some other position and no en-
richment can occur. :

Calcium carbonate is a substance that will quickly ncutralize

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

as the mineral called calcite, very frequently occurs in gangue
material, and, as limestone, it constitutes a common rock. Al-
though any mineralogist can rcadily recognize calcite by its
physical properties, it and limestone may be most easily and
certainly identified by the fact that, if placed in cold hydro-
chloric' (muriatic) acid, they will dissolve with vigorous effer-
vescence (bubbling).

If any considerable 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 metal will then immediately be
deposited. There can, under such conditions, be no considerable
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downward migration of the metal. In fact, if calcite is plentiful
in the gangue, a metal other than silver cannot be transported to
any appreciable extent. It will oxidize and remain at or very
close to the point where it was deposited as primary ore. Silver
may be transported in spite of the presence of carbonates if no
chlorine or other halogen element is present.

Calcium carbonate is not the only natural substance that neu--
tralizes acid solutions, Any carbonate will have this effect, but
carbonates other than caleite are relatively uncommon constitu-
ents of primary ore bodies, although ankerite (calcium-iron-
magnesium carbonate) and dolomite (calcium-magnesium car-
bonate) are plentiful in some deposits. Feldspar also acts as a
neutralizer, but its action is much slower than that of calcite,
and, unless the solutions are very weakly acid and are percolating
down through fcldspar with unusual slowness, the migration of
metals through a gangue that contains feldspar may occur and
an enrichment may form.

Not only does the presence of considerable caleite in the gan-
gue of an ore body prevent the migration of metals in solution,
but it is undeniably true that limestone walls may also have
the same cffect. Whether limestone will or will not act as a
neutralizer of acid solutions and a precipitant of the dissolved
metals depends wholly upon whether the solutions come in con-
tact with it. If a vein contains no calcite and it is sufficiently
porous so that descending solutions work downward through
the vein malerial without coming in contact with limestone
walls, an enrichment may be formed below, but such conditions
are unusual. In most instances most of the downward movement
of solutions is along one or both walls and then the solutions
will be quickly neutralized if the walls are of limestone.

There is a possibility that acid solutions that descend along
limestone walls may sometimes atlack and react with the walls
and form protective layers of alteration products which will
themselves not necutralize acid solutions, and that thereafter
migration of metals may take place. If the 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 walls of limestone, yet the wall material does not effer-
vesce with hydrochloric acid and other conditions indicate that
leaching of one or more metals has occurred, there is a chance
that a secondary enrichment 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 some calcite in 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

- doez not come in contact with it and descends along walls that

i vt Timamctminea T 2a parvaleg onfo ta neadiot the avictones of a



1EMO
LLL OF TdE LIFORMATION AND OPIHIONS EXPRESSED IN THIS
MEMO, WITHd TdE EACEPTIOW OF TdE COPIES BY Mik. BUTLER
WEZRE OBTAINED rhOM LEARGAY

In 1936 I scomirad titie to & group of clalms Known &s the vilver neef.
Naturelly I hecane interested in its history eznd previous operstion. In the

.course of my studies I ceme scross one {act wnich, I tnink, has particulsr

ity

significence. The following 1s an expisaation of whet happened.

1. Tn 1928 a Mr. Percy wiliiegns (a mining Engineer of wide experience
and tne men wiho wrote the report just preceeding this memo) interested

d wes & member of the vupont

A

e

Nr. Cheries A. beiin {(whom I underst
ferdiiy) in thils oroperiy.
Under Mr. Williams airection some fifty or sixty thousand doliars

.

wes spent in sinking # snuft end driving en zdecusie sxtrzction tunnel
end doing considerable drifting. It is mr understesnding that, when
this work wes completed, ther were going to sink on the vein until they
encountered & secondsrj enrichment which Mr. Wiilisms wes sure existed.

Tn the letter oart of 1929 ir. Belin (wnom I understaﬁd wes tuber-
culer =t the time of the beginning of the operation) becsme bery iil
snd wes not expected to live. Mr. Belin tnen retasined Mr. G. Montsgue
Butler, of the University of Arizona, to mske an exeminstion of the
oroperty &nd edvise if in his opinion the mine has possibilities of
developing into & lsrze property or il it looked iike a smell decl.

On December 4, 1929 Mr. bButlsr wrote & letﬁer to Mr. RBeiin & copny
of waich immedistely follows this memo.

Leting on the consiusions dréwn by HMr. butler, Mr. Belin withdrew
from the pfoject end the work wes shut down. Nothing further was done
on the orozerty other tuen £ smell zmount of lessing until 1936 when I

sccuirad ownersihip of the property.

P Y
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Pzge two
Memo

2. The resson Mr. Belin abendon=d the prpject wis besed on the stote-
ment mede by ¥r. Butler on Pege L, Per. 4, of his letter of December
Ly 1929. The significaent stetenment mede by Mr. Butler that there could
be no secondary enrichment &re contained in that part of the Par. which
I have underscored with red lines. You will note that he stetes that
silver could not be trensported dbecsuse of the greSane of celcite
(calcium carbonate) in the vein.
3. In 1936 I scouired title to tais property and in the course of my
sesrch into its pest nistory I securea & copy ol tiais letter written
by Mr. Butler. In the letter pert of 1936 I czlled upon Mr. Butler
£t the U. of A. £nd zsked him if he had any inTormation which would

F 4
be of wvulue to me concerning this vroperty. Ir.m his I ovtsined some
0¥ the informetion whicn I have releted in tihe foregoing.
4. In 1937 1 ceme across & publication written by Mr. Butler. This
wes Geological Series Y¥o. 8, Bullerdnt No. 139, Arizona Buresu of Mines
znd was published August 15, 1235. 1In this EuLletin in the lgst Pzr.
on Page 35 end conpleted on Page 36 Mr. Butler directly contradicts
the stetenmeats mede in his letter to lr. beliin on December 4, 1329.
5. I then wrote Mr. DButler concefning thils éarticular item znd you
will note that in his letter dated March 26, 1337 he sgzin states
that the presence of calcite does not ceuse a2 grecipitation of

gilver tast is neld in solution in asturel solution.

I. M. Clausen
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DEPARTMENT OF MINERAL RESOURCES

’ STATE OF ARIZONA
FIELD ENGINEERS REPORT

Mine Silver Reef Claim (SllVer ’taef Mlne) ., D‘ate » March 3, 1960

District  Silver Reef I tns, (Gasa Grands Diste)  Engineer Lewis Ae Snit.h  : -
nal COo ’

Subject:  Wing Viglt b;,; Lewis A, umith and mua,rview m:th Bob Glamen_, part owmm

Ownerss I. Clausen,; Bob Clausan; et al Cfg"c"ﬂ hore M’"mr C")

3 .

et

Geologys General. Geology ia in files almg wit.l other mina data,

The Silver Reef Claim fom.; the northwest unit of the vaperty and adjoins the west end
1line of the Silver Neof Ho. 3_clai*71 and ths north side line of the Horn Silver loe 2
clainm overlaps it on the south. The princip'z.l workings lie in the west 2/5 of the
Silver Reefl Hoe Jeo Thess undorground workings consist of a 325 foot inelined (70°)
shaft with three levels largely as drift on the vein, The breast of the wssisrn rost
155 fesy fron the east end lime of the Silver loele Tast of thess
workings, at a distance of 200 feet, is a 350 foot adit from the end of which is a
300 foot drift on the vein, The vein, in the arca of these workings, strikes E-W

and dips about 75° south., The quarts vein appears to range in width from L to 7

feet,; but the zae of mineralization is meh vider, possibly 20-25 feat, The vein
and accompaning breceliated zono are much rore resistant than the rranite couwntry

rock ard therefore stands ag a bold rib or “reef® to ag ruch as 10 feei high, This
vein structure continuzs asross the gowth 1/2 of the Silver Reef for ab least 000 feet

drift is a2bhout

- and then crosses the W corner of the Horn Silver No. 2 for ampthsr 500 feel where it

ig submerged by valley £i11. That portion of the vein lying west of the Silver Reef
Hoe 3, has been prospected by several 10-12 foobt shalts and a 15 foot adite, A3 the
vein structure goes toward the west it narrows somewhat, becomes lighisr, and curves
toward the scuthwest, striking 5 852 W whore it disappears under the aluvium, The
quartz portien of the vein in this portion, contains veinlets and bleba of chrysocolla,
lead carbonate, vanadmlte, w.alf‘cmta, silver wirerals {(oprincipally silver hal@ TGng )
and emsiderable mangmess dioxide (principally psilomelans). Silver greatly pI'Eu
dominates in value, scecording to assays taken by the owmers., A & {oot wide s;a'p.:.e,
across e veing in the first pit west of the Eilver flael Yo 3,.@5&;0 #5.00 per tom
in lead, silver, a=nd gold with minor copper, This valve , as in ciber samples,; was
mostly silver. 4 sample, from the second pii to the weatl;ran $6.00 over a vein width
of T fest. ilore sanplaes alonz the outerop and in the adit and third pit are being pro=-
cessed. The veln material in these was l..'t wologieally similar to that in the two pits
already sanpled, A L . S o

2 P

Minor transverse faults sppeared fairly frequently, but since these have only minor
throws, they had no appreciable eifect upon the veln trend or dip. A dike (reported
by some observers to be similar to svcmtm)a.p%ars to cross the vein west of the

shaft workings. ©Sincs the vein nass uninterruptedly crosses this dike, and nay even
disjoint it, the dike is considered to have been injected prior to most ol the vein

~formation. It, more than likely, does act, in part, as a curtailant to the flow of

the mineralizing solutions, but did not cut them off entirely since values continued
on westward but to a less degree of intensity, e o
Tha country rock in the Silver Reef and Horn Silver No. 2 claims is mainly graphic,
or semi-pgrmatitic granite which had been intensely shattered prior to voin formation,
The shatter planes are f.‘lllad w.’nth denee white quar‘i:z and man;"anesa and iron oxldes,
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Silver Reef Claim (contirued) aga

The vein quartz and breccia gquarts; both parts of the velin formation, distinetly
cut the silicated pranite. The quarts voln has sirong walls whoses contimity hos
been irvagilarly echeloned Ly postegquarts chearing, NMetallization followed the
silicification and loczlly axtends out into the gramibe. . :

The wmin vein gtructure is traceable for some 6000 feet 4o the east. The mingrele
ization 1s stronger and the vein structurs is widor in the eest halfl of the claims,
This way ba dus to the fact that the upper portlicns of the veln were in andesitic
asgglomarate {endlsd, by some, vhyolite) wideh lg more susceptible to shatbering and
replacenmb, - : ' - . o

The wogb Inportant identifying characteristics of this veln are the presence of &
typleal banding and vanadinite end wlfontte. Calozs and argentite (7)) are also
reporiad in the despap parbs. The epanpus in ronerelly nouleral for gilver, vut
containg enificied exlodits and sidordie W0 NUld up £0ld, 2cad and coppurs
Argontibe ponorally is reravdest a9 the secondary evprlchumont sulrhide of silver,
The richer gilver in the uppor parbe of the cast workings may indicats an old

&

water table stor point vhieh way be associated wisth ths iate DMliocone and early -

Pleistocene lalks sroch, Muring this peried ths climale vas wmors humdd than noy
and water tables hirher, Fowever; this does nob osrosiuds other desper crrichnent

2ones walch mipht heve formed ab other stop points in the waler table as the water

‘ ; Yo g pm v Al M3 o Sigen S mem lxaepey  £5E e
tabvle rose.  Soversl othor wines in the Cordilileran Zagion have ghown thisSe

The intervening zones are relatively low prade. This suerests that it may be

advisabls to delll bo interespt the voins in dopthe Trus far po workings have
penetrated to the true prisery minerelinstion ever thouch the rolielt sulphides

~thus far encountercd de ¢ive a hint of the cherseter of the primary minerals other

than silvere. The silver primary sors than 1ikely consists of sulpharsenides and
sulphantimonides of silver, such a8 pyrargyriie prousiiite and stophendice The

- presence of soss copper oxides may indiceie tetraghedrite or stromyoriifes The

gilver in rogt of the area probvably g in the fornm of cerargyrite (ApCl) or

wholite (A (9, =01) sltiicush none was seen begause of wasking oy manganoese Gigw
xides or iron oxidss, ' : o

Therefore, that prospecting; which hag been domne in the Silver Real clainm is
entirely too shallow to da of much usoe in detormining the real worth of the claim,
The ares near tho surface could conceivebly lle between tvo enrichment zones.
leaching of the voin m2ss has been iniensive as ovidsnesd by silica boxworks and
limonite boxworks which have besn "whipped" clean, or noarly so, by woathering.
The leached out silver sulphide velues may thus have movaed dowrnmarde

This infersnce ig suvported by 4o such typieal cases at Jorenel and the Commormealth

Hine at Pearce. At Ugrenel 50 to U060 fesb of leached capping overlics the enriched
chaleoeitic sone, Tho leached capping averapsd beitwesn 0.0h and 0,217 copper,
whersas thoe underlying enrilched zone has to date, averaged about 0.9L4% coppers Ab
the Commorwealth & {o 150 feet of leached silver capping averaped aboub 1 ose of

eilver wille the upper enviched zone, imnediately below the capping, averaped from

15 te 200 ounceg of silver. Thore were two deoper enriched zones within a vertieal
distance of 200 feets lop bhetween those enriched zonps the tenor averaged from 3 1o
15 oz. silver, Sueh leached capping zones are prevalent over many disseminated
porplyries,; and in zome cases the torenel situation is duplieateds In cilier cases
where the gangue rocks ave wore cheudeally reactive the dogres of envichment may

S T
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vary in propordion to the hold up copper as oxldized minerals. Simi m:l,;’ silver
may be held up whore chlordns and broming are pnvaleﬁt 1o variable degreess

At Ajo the panpue i so inténgely reacltive that nszz‘-‘lr a1l of the copper remained
in si“sras & s oxidea converging wapidly into p?*imry i hides with miror enrichnent.
At Pullifyog dn Hevada the sano was true 28 repards silver. The oxldds silver rineral
{corarm

%‘g) persistod dovn to the old waber | g:.mle whore 8 paplid tresxra_xmsz w0

z.,n. »

A'-s,

S privary ﬁil.mr mincrals occurrode

The zm ng of enyichod ores or transitions frow cxidissd ores 1o primary orcs is
goptrolled to & w I".:‘Bd ewteni; by fluciuations In the g‘%lc:s{;ica'l Wa‘t,nx' tables. In

thig ropion and wosd the entdes Cordilleran Ropdon, the wabter tablo starded
riging gnortly afdor vae ¥iocenn ;l("ﬂi{}]-wﬁiﬁiﬂg and cong mw*d to rigs in spurts undil
Tate Toictoconos Tho oven vizo of dho tniow Az:.z’l' e :: a a:.:*:‘n‘:, s Antorertad ot
least three tices during thds period of 1*1&:}1{; dmidid Au ¥ e:uma t’i*ca enyiche
mank BoneD in the ming wore closcly tisd to t‘m:'m sw:o“ m} L8 in the hist :s*v of
Clt,. Lote Tochise, woesb of Vilicox. The stop points vero evidenced by thres old

a wre lines each of which conbainad foszil tt:u*r:fﬂ..'.ﬂ %:N which they could ‘m dz tode
Sirnce 1*::%’3;‘:‘1;3 ef old laico bods of wnimown dopbth have besn peported in tha Silvoy

Le:ef aros, it is possible that at least one and nay afa were siop poinds may have

existed hore alses, Odrdine ":‘.':3 dap ,,'E.LJ ars pr E"f::l“"] all over the Cordilleron

repion, somo of U)r:::.mg such as "Lake Menontan® and olhers in Er'.'savacmﬂ had & vortical

range of up to 500 Fest during the par:z.-::‘ of riging Eﬁ middby, The Dengon and San
Fedro Lake d., have wzxsw.derama depth rargce Lha arent 1ishd uk.pmr e A Ches

ment in the cast balf of tho Silver Reef claimg, vrowwbly repreosents the top of
the water table .Lwa;,w.u,kom The doepest penoterabion in the clainms is _;2’,‘ fegt
in the Silver Reef loe 3 claime Owidation mid strong .,t.{.&.uz g 18 present through=
out west of this depth mg evidenced by silica boovorks angd lead fr{f N8e  WHRAYH

d&id the silver, uwhich once cteupled these c*av:.m.s:wg g0 Ouviously gince tho pros

valling fractorzs are n.arly ver i&m—l; the silvee in golution rmush havse descended,

b " e -~ Loy . FRRNEER me R B 3, %

hrec compobont cbecww’s reporeed that ur,,u).,.,..wg or wnalt iney Lbolloved o e
B 1o X . P e o § ’ 2 = P

thia lL,nf’z:*m,, wWas ,:z emtodn ths lower lovel of the Silver Deef e 3 WOrkKingde

Arpgertite ls genemlly b Lm’rﬁ& to bae the provasiling silver earichnent saiphi
The re ’“(}X’tbd ame.:i;io* was found 28 A g ooty coaling in andens Lraot ”"L.’h The
gelena had partly bom ‘wve:{*’wd to vanedinite and wwlfenite in mosh Casoge

i{: S mg in 13,'*:1 of the ¢limabie YWistory of the mr ong and ths presonce of

argentito and lak "awsﬁamﬁ, it ‘wmulct ceen oub o 1Ln:: to cUm::;* a cilaln, or
& proup of clu..“isg in a :noem wdreral dm*a"ict@ m w more than suwlace assay
condi i sy espocially *;W.,e t o8e f*utcrcr,s g stronyg evidence of ...cuc";*‘“" of

sulphides, This is particilardly poertinent vhen ong Tooks at the evidencs from
such dopogiis as torenct end Pearce in partic:iary, and others of loag poslitive
appearance without the Gppor{.umty to f.a.:'ld oute



