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HUMP MINE PIMA COUNTY 

MG WR 3/9/84: Mr. George Lottridge reports that about four years ago he mined 
and stockpiled approximately 700 tons of Pb-Zn-Ag ore at the Black Beauty mine 
(Pima County) He did not ship or treat any of the ore. 

John H. Jett, 4/9/85: Caller reported a Ms. Alexandria Ashleigh purchased 
the Black Beauty Mine, Pima County. (Hump Mine - file) and is now soliciting 
funds to operate the mine. Potential investor will come in office. 

CJH WR 1/2/87: Visitor: Marvin Combs. Discussed AZ Dept. of Water Resources 
permits for water usage in a pilot mill be plans on building at his Aguinaldo 
Mine, Pima Co., Papago district. 
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AGUINALDO MINE PIMA COUNTY 

There is a little activity on the west side of the Sierrita Mountains mainly near the 
Aguinaldo mine. GWl QR 4-1-71 

Aguinaldo Mine are reported bedded zone 3500' long. Reported to have shipped GOT Hi-grade 
to Asarcoo GWI Report 5-20-71 

Mine visit - Aguinaldo (Black Beauty) Mine - Emperor Mining Co. GWI WR 5-24-71 

MG WR 9/5/80: Sam Holliday, Consulting Geologist, 2601 W. Curtis Street Tucson 
Arizona 85705, phone 888-2247, informed that he has optioned the Aguinaldo Mine' 
(now called the Black Beauty) from Marvin Combs. The property is in Sec. 26, T17S, R10E, 
in Pima County. 

MG WR 2/26/81: Visited the Aguinaldo Mine, Papago mining district, Pima County. 
The property is inactive. 

MG WR 2/27/81: Visited the Black Beauty Mine (separate report) in the Papago Mining 
district of Pima County. 

RRB WR 8/28/81: George Lottridge, Phoenix, Arizona, reports t~at he wil~ b~ opening 
up the Black Beauty claims, Sec. 26, T17S RI0E, Stevens Mountaln Quad, wlthln the 
next 10 days. His backers are considering the possibility of building a custom 
mill at Arivaca. He also reported that Bill Lovell sold the Procidential to an 
unknown purchaser for $~ million. 

RRB WR 9/11/81: George Lottridge reports that he has $750,000 to develop 
the Black Beauty Claims in Pima County. Says that he plans to mine by"open cut" 
and build a mill. He also says that an inventor will build a solar smelter at no 
cost to Mr. Lottridge if it doesn't prove prqctical. 

RRB WR 9/16/83: It was reported that Cardinal Exploration is operating the 
Hump mine SW of Tucson . Merit Cleveland is a prihci~al. 
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1C2-M12S46 
DECEMBER 28. 1981 

THE BLACK BEAUTY MINE 

SCOTTSDAlE. ARIZONA II52S4 

AT THE REQUEST OF Ms. MERIT CLEVELAND OF THE MERIT MINING CORPORATION. 

VISITED THE ABOVE PROPERTY YESTERDAY AND THE FOLLOWING COMMENTS ARE MY OWN 

PERSONAL EVALUATION OF THE PROPERTY. 

SIX HOURS WERE SPENT ONLY ON CLAIMS THRZE, FIVE. SIX, SEVEN AND TWELVE. THE 

DESCRIPTIONS OF THE PROPERTY ARE FOUND ELSEWHERE IN Ms. CLEVELAND'S RECORDS 

AND THEREFORE FOR BREVITY REASONS. I HAVE OMITTED THEM. 

CLAIM FIVE HAS AN EXTENSIVE OVERBURDEN, HOWEVER. THIS PRESENTS NO PROBLEM 

WITH THE PROPER EQUIPMENT. THE ORE BODIES THAT HAVE PORTIONS SHOWING OPi THE 

SURFACE INQICATE THAT CONSIDERABLE VALUES CAN BE EXTRACTED I~ THIS AREA. 

CLAIMS THREE. SIX. AND SEVEN INDICATE AN EXTENSJVE ORE BODY THAT CARRIES THRU 

THESE CLAIMS. THREE EXCAVATIONS IN THIS AREA SHOW A VERY LARGE VEIN OF SILVER 

BEARING ORE WITH ZINC, LEAD AND COPPER OF SECONDARY VALUES. THE EARLY MINERS 

DID NOT PURSUE THIS MINING POTENTIAL AS LACK OF MODERN EQUIPMENT IS QUITE 

EVIDENT. THIS PROPERTY COULD EASILY BE MINEO VIA STRIP MINING METHOD. THE 

ORE BODY IS OVER 4500 FEET IN LENGTH AND THE HEIGHT VARIES FROM FIVE TO WELL 

OVER TWENTY FEET. THE DEPTH CAN BE DETERMINED TO BE WELL OVER TWO HUNDRED 

FEET. THIS IS DETERMINED BY THE OUTCROPPINGS AND THE PREVIOUS WORKINGS Tr:fAT 

ARE QUITE EVIDENT. 

THE MOST SIGNIFICANT ORE DEPOSIT THAT IS VISIBLE LIES ON CLAIM SIX WHERE A LARGE 
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~UC'TllONJCS • "HQA~T • ~ 

1C2-M12S46 
DECEMBER 28. 1981 
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BLACK BEAlITY CLAIMS 
SAMPLE DESCRIPTIONS WITH ASSAY RESULTS' 

B8-1: A rock chip sample ofa white felted mass of co I c-silicates containing 
Gold:.004 oz. troy per ton & 3.60 troy OZS. Silver Iton. 

B8-2: Sample from the dump of a small shaft on the side of the hill containing 
Gold: .006 troy oz./ton & 4.75 troy OZ5. Silver/ton. 

BB-3: Dump sample from nearby dump containing Gold: .004 troy oz./ton 
and 6.50 ozs. troy/ton of Silver. 

B8-4: A rock chip sample of metasomatic iron oxides containing Gold: .005 oz. 
troy/ton & 5.35 tr .ozs./ton Silver. 

BB-5: A 6 to 12 foot vein, within an oxidized zone. Visible chalcopyrite and 
tiny flakes of what may be ruby silver. Fractures are smeared with secondary 
copper carbonates. The sample assyed .070 troy oz. Gold/ton and 45.00 troy 
ozs. of Silver/ton. 

BB-6: A chip semple across 15 feet of oxidized iron in the contact zone and 
assayed .016 tr.oz./ton Gold and 15.30 tr.ozs./ton Silver. 

BB~7: Dump sample to the West of Claim ,} on the old "Yellow-Bird" mine, 
near a 40 foot deep shaft. The amount of material on dump indicates more 
extensive workings. A fine grained sil icaceous meta-sediment with yellow 
and black oxide staining. The sample assayed .013 fr.oz./ton Gold and 
.60 tr.oz./ton Silver. 

B8-8: Dump Sample, some site, selected, black oxide stained material 
showing secondary copper carbonate staining. Assayed .117 tr.oz./ton Gold, 
and 6.65 tr.ozs./ton Silver. 

8B-9: Dump sample from nearby shaft. Veins with red and black oxide crusts 
in quartz and often well crystall ized as micro-druses. Assayed .011 oz. tr ./ton 
Gold and .40 tr .oz./ton Silver. 

B8-10: Rock chip. Recrystallize~ white silicaceous limestone.Assay ~ot done. 

8B-11: Rock chip. As above, similar rock unit. 

88-12: Rock chip. Coarse grained, green intrusive, probably of the diorite 
clan. . 
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88-13: Rock chip from drill cuttings, similar dioritic material as 88-12. 
No Assay made. 

88-14: Rock chip - in place from trench running N 17 deg.W, dip 67 deg.E, 
conformable to upended I imestone beds, abundant iron and manganese oxides. 
The host rock is recrystall ized limestone with oxides and smears of sericite on 
fractures. Assay not complete. 

88-15: Rock chip silicified grey limestone, minor brecciation, and intense 
cross fracturing. Assays not complete. 

88-16: Rock chip. Host rock is a recrystall ized limestone with crudel y 
crystall ine quartz veins containing bornite, copper carbonates, siderite/ankerite 
and oxidized pyrite cubes. Zone is up to 4 feet wide with sericitized contacts 
trending N 10 deg. W with near verticle dips. Assayed .016 Gold and 3.25 oz. 
tr./ton Silver. 

88-17: Rock chip of silicaceous limestone trending N 12 deg. W with near 
verticle dips, some black smears of iron oxides •. 

88-18: Rock chip of quartzite, intensely cross-fractured • 

. 88-19: Rock chip. Grey, medium grained silicaceous limestone, with pods of 
quartz, I ined with iron/manganese oxides. . 

88-20: Rock chip. Quartzite, intensely cross-fractured along contact with 
limestone. 

88-21: Soil sample of decomposed quartzite origin, with disseminated 
brownish "clots ll of iron oxide. 

88-22: Rock chip. Contorted, silicified I imestone along a quartzite contact. 

88-23: Residual Soil, derived from limestone. 

88-24: Rock chip of fissile white limestone. 

88-25: Rock. chip, white, massive, but cross-fractured quartzite, often 
showing smears of black iron/mang~nese oxides. 

88-26: Rock chip from a 12 inch thick bed of iron/manganese oxides 
conformable to the upended bedding of the host limestone. 

88-27: Lorge dump sample of the above mix of iron and manganese oxides, 
typical of a large bed of th is material. Assayed .005 tr. oz. Gold/ton and 
3.70 tr .ozs. Silver per ton. 

, . 
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88-28: Rock chip of Iron/manganese oxides in limestone.Assayed .018 Gold 

and 33. 10 tr .ozs. Silver per ton. 

BB-29: Rock chip. An oxide zone in the host limestone.Assay not complete. 

BB-30: Dump sample of hematite excavated from 0 smell test pit.Assay not ready. 

BB-31; Rock chip from a fault or shear system, heavily cooted with iron oxides. 

Assays not yet ready. 

BB-32: Rock ch ip from a vein striking N 25 to 30 deg. W, dipping 30 deg. to 

the East, with a width of about 6 feet, cuts the regional 43 deg dip of the 

limestone. Composed mainly of massive white quartz with disseminated aggregetes 

of Galena, often showing minor copper carbonates. Rock to the East of the vein 

shows abundant iron oxide content. Assayed .010 tr.oz./ton Gold and .55 tr.oz. 

per ton Silver. 

BB-33:Rock chip. A buffy colored, altered limestone, with development of 

calc-silicate minerals. Quartz veining and thinly disseminated iron oxides. 

Assay not yet completed. 

BB-34: Dump Sample. A mix of tactite and diorite from the contact zone, with 

smears of copper carbonates. Assay not yet completed. 

BB-35:Dump sample. Tectite rock of dark calc-silicates, with abundant iron 

oxides. Assay not yet completed. 

BB-3Q: Rock chip. Metasomatic vein or replacement lode of black specular 

hematite, conformable to the N 30 deg W strike and near vertical dip of the 

host limestone. Assay not yet completed. 

88-37: Rock chip. A "Felted" mass of white calc-silicates in a fine buffy 

matrix with th in smears of azurite or other copper-silver secondary mineral­

ization. Assayed .008 tr.oz. Gold/ton and 4.55 tr.ozs. Silver per ton. 

BB-38: Rock chip. A buffy, coarse grained tactite from a 5 foot chip across a 

shear zone. Assys. not available. 

BB-39:Rock chip. A 5 foot continuous sample from above sample. Assays not 

yet compl eted. · . . 

B8-40: Rock chips. A 5 foot sample of recrystallized calcite and silicates 

with finely disseminated sulphides. Assay not completed. 
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88-41: Three 6.5 foot continuous samples across a deposit of black iron 

oxide along a scam - limestone contact. 8B-41 Assayed .027 tr. oz./ton 

Gold and 3.80 tr.ozs./ton Silver • 

. 88-42: As above. Assayed .005 tr.oz./tonGold and .70 tr.oz./ton Silver. 

88-43: As above.Assayed .007 tr.oz./ton Gold and .70 tr.oz./ton Silver. 

88-44:Dump sample. Showing copper staining in a fractured quartzite. 

Assayed .006 tr.oz./ton Gold and .90 tr.oz./ton Silver. 

88-45: Rock chip. 10.b.sample adiacent to sample 88-32 on an 8 foot chip 

across a fissile white to green medium grained, and often'felted' mass of 

altered calc-silicates. Assayed .009 tr.oz.Gold per ton and .15 tr.oz./ton 

Silver. . 

88-46: Rock chips, a 10 lb. sample from the end face of old workings of . 

heavy iron oxide in altered toctite of white 'felted' calc-silicates, with 

thinnly disseminated bands of a sulphide across much of this material. 

Assayed a trace of Gold and .35 tr .oz./ton Silver. 

88-47: Rock chip. Of black iron aMd manganese oxides, with abundant 

calcite veining, striking N 45 to 50 deg W. Sample in 8 foot thick vein, 

but total width of zone is undetermined. Zone would appear to be at least 

15 feet thick. Assayed .009 t~.oz./ton Gold and 1.20 tr.ozs./ton Silver. 

88-48: Dump sample of same material. Assayed Trace Gold and 2. 10 tr .ozs. 

per ton Silver. 

B8-49: Dump sample. Typical of a hematized bed at least 8 to 10 feet wide. 

Assayed a trace of Gold and 1.30 ozs.tr./ton Silver. 

BB-50:Rock chip of sit iceous limestone beds, east of a contact of dioritic rocks. 

Assys. incompl ete. 

B8-51 :Rock chip from upended fissile gneisses, of a meta-sedimentary origin, 

similar to a distant rock display of a buffy color similar to the quartzite on 

the other side of the ridge. Assays incompl ete. 

88-52: Soil Samples derived from oxide coated quartzites. Assays incomplete •. 

NOTE: Samples were not less than 5 Ibs. ,nor generally more than 10 Ibs. 

NOTE: No samples were taken from primary ve in mineral ization areas such 

as directly from the hematite vein, the Galena vein, or Tetrahedrites. 

~t smples were token from a few feet to 20 or more feet from the veins. 

A broad analysis of the overall mineralization Qf this property was the obiect, 

not iust samples from the primary veins, or high grode, as most of this work had 

been done preov iousl y • 

P. G. Marshall, 
Senior Geol~ ist 
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IDENTIFICATION 

CARRIER NUIIBER SHIP. LOT 

SP 463368 

SMELTER LOT NO. 201Q 
CUST: · 
ADD: · 

I CITY: · -

I Icc: 
I ACC: MARVIN W. COMBS 

GROSS 

l3862C 

WESTERN WEIGHERS 
DIVISION OF 

HAWLEY ~ HAWLEY. ASSAYERS ~ CHEMISTS INC. 

TARE 

58760 

P .O . BOX 5934 • PH . 622-4836 

TUCSON. ARIZONA 85703 

WEIGHTS 
GOLD NET WET MOISTURE MET DRY OZ.S 

79860 2.4 77943 

0.01 

NoPay 

./ /, .J 

SILVER 
OZ.S 

28.25 

~8010 

~8.17l 

:s I ~c-K 13e4ut; 
• '\,) 'i) /7 ' · 

l ' j t?1 ct... LD.~ - .. 

LEAD 
'To 

27.47 

26.70 

Ump , 

BRANCHES 

ANALYSIS 
COPPER 

% 

0.3S 

0.30 

NoPay 

DOUGLAS, ARIZONA 
HA YDEH, ARIZONA 
£L PASO, TEXAS 

SHIPPER 

SM ELTER 

UMPIRE 

SETTLEMENT' 

DATE REC'D.7 /23/69 ca,:r0v(. ~ .. -/ ( "r' t/ · ./, .& .:~REMARKS: WIND LOSSES, UNPLUGGED HOLES, GENERAL MOISTURE 
A.ND OTHER PERTINENT CONDITIONS: 

i 
Lead Ore: Car in good conditiono Clean 
& tight undernsaxtho No visible . leakage. 

REPRESENT. S 15000 
ANALYSIS $ 15 .. 50 

IDA.TE SPL. 8/1/69 RECEIVED I~~!.~LETED 8/11/69 I EPO 2323 IS 30050 

I 

,.AWLEY A HAWLEY 

. -
IDENTIFICATION 

CARRIER NUMBER SHIP. LOT 

SP 463368 

SMELTER LOT NO. 20lQ 

( CUST: · 
ADD: · 

I CITY: · -

I' 
Icc: 
I ACC: MARVIN W. COl-illS 

WESTERN WEIGHERS 
DIVISION OF 

HAWLEY ~ HAWLEY. ASSAYERS & CHEMISTS INC. DOUGLAS, ARIZONA 
HAYDEN, ARIZONA 
EL PASO, TEXAS 

IOROSS TARE 

l3862C 58760 

DATE REC'D.7/23/69 

P.O. BOX 5934 • PH. 622·4836 

TUCSON. ARIZONA 85703 

WEIGHTS 

NET WET MOISTURE NET DRY GOLD 
OI.S 

79860 2.4 77943 

0.01 

NoPay 

./ ~ ., 

BRANCHES 

ANALYSIS 
SILVER LEAD COPPER 
OI.S % % 

~8.25 27.47 0.38 SHIPPER 

~8010 26.70 0.30 
SM ELTER 

Urop , UMPIRE 

~8.17~ NoPay SETT LE N ENT' 

crur0v<-. i'_. '-j ( "t' t/ ' .. /, .& .~~ REMARKS: WIND LOSSES, UNPLUGGED HOLES, GENERAl.. MOISTURE 
AND OTHER PERTINENT CONDITIONS: 

i 
Lead Ore: Car in good conditiono Clean 
& tight undernsaxtho No visible . leakage. 

REPRESENT.S 15000 
ANALYSIS S 1'5 .. '50 I DATE SPI... 8/1/69 RECEIVED 1~~!.~LETED 8/11/69 I EPO 2323 IS 30050 



DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Hwnp Mine Date Nov. 6, 1951 & Sept. 18, 1952. 
(Former Names ---- Arizona Pride Mine & also Aguinaldo Mine ) 

District Papago (Sierrita) Mining Dist., Pima Co. Engineer Axel L. JohBson 

Subject: Mine Report ---- Personal Inspection. 

Location Secs. 25 & 26 -- T 17 S -- R 10 E 
This property is located 40 miles south-iiest of Tucson, on the west 

side of the Sierrita Mts. Go out from Tucson on the Sells Highway for 24 miles to 
Three Points, then go south for 9 miles on the Sasabe Highway to the King's Ranch 
road, then go 7 1/2 miles east to the foothills of the Sierrita Mts. The boad into 
the property needs slight ~ repairs for 7 miles, and extensive repairs for the 
last 1/2 miles. 

Number of Claims 22 unpatented claims. 

Owners The above propert,y is owned by George Breidler and his mother. Address 
is c/o ChAS. B. Russell, 218 N. 4th Ave., Tucson, Aris. 

Principal Minerals Manganese. 

Men Empla,yed No men are empla,red. 

Production Hath No production. 

Milling Facilities . No milling facilities on the property. 

Ore Values (1) On # 8 Claim 
(a) 1st sample--- Mang. 22.87 % --- Iron 23.50 % 
(b) 2nd sample--- Mang. 15.50 % --- Iron 17.60 % 
(c) Comp. sample- Silica 11.2 % --- Silver 2.3 oz. 

Copper 6.66 %, Zinc 0.12 %, Lead trace 
(2) On , 15 Claim 

(a) Coarse rock dump --- Mang. 13.95 % --- Iron 17.30 % 
(b) Fine Material dump-- Mang. 5.46 % --- Iron 5.90 % 

H Geology and M1nera~ation 
(1) On 8 Claim A manganese vein from 3 to 4 ft. wide is exposed 

on-the hillside for several hUndred feet (estimate 600 to 700 ft.) There has 
been no effort made to explore or develop this manganese vein deposit. I took 
samples at two separate locatioBs on the outcrop, am and got the results as shawn x 
above. They ran too low in Manganese and too high in Iron. 

(2) On # 15 Claim This claim has some old Manganese workings, which 
were evidently worked during the first World War. The manganese vein was about 4 
ft. wide, with footwall and hanging wall of limestone. There does not appear to be 
enough manganese ore remaining in this vein to justify resumption of minqg-- even 
if the grade would be satisfactor,y. Practically all the ore in this deposit has 
been mined out. . A sample of the rock dump of 200 or 300 tons of large boulders as 
assayed as shown above. A sample of the dump composed entirely of fine materials 
wasted in previous mining operations assalled as shown above. It is too low a grade 
and too high in tron. 

DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 

Mine Hwnp Mine Date Nov. 6, 1951 & Sept. 18, 1952. 
(Former Names ---- Arizona Pride Mine & also Aguinaldo Mine ) 

District Papago (Sierrita) Mining Dist., Pima Co. Engineer Axel L. JohBson 

Subject: Mine Report ---- Personal Inspection. 

Location Secs. 25 & 26 -- T 17 S -- R 10 E 
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DEPARTMENT OF MINERAL RESOURCES 
STATE OF ARIZONA 

FIELD ENGINEERS REPORT 
page 2. 

Mine Hump Mine Date Nov. 6, 1951 & sept. 18, 1952. 
(Former Names--- Arizona Pride Mine & also Aguinaldo Mine) 

District Papago (Sierrita) Mining nist., pIma Co. Engineer Axel L. Johnson 

Subject: Mine Report ----- Personal Inspection. 

Present Operations No mining operations are being conducted at the present time 
on this propert,1. 

Old Workings 
(1) On # 8 Claim ----- None. 
(2) On #15 Claim --- One vertical shaft about 85 ft. deep. 

One large open cut--- 4 to 6 ft. wide, and about 
150 ft. long. . 

Propo'sed Plarui Owners wash to sell or leasethis proper~. 

General Remuks 
(1) Regarding, 8 Claim. The ore is too low in Manganese content 

for shipment to the Deming or Wenden manganese depots. The iron content also is 
much too high. I do not believe this ore could be concentr~ted satisfactorily by 
means of any concentrating plant that .. could be set up at the slte, as it is too 
high in iron. The iron and the manganese seem to be chemically combined in about 
equal proportions. 

. (2) Regarding #15 Claim 
in this deposit has been mIned qut. 
mining operations, anto low a grade 

Practically alJ.jthe ore which was found 
Remainder is too small a quantity to resume 
manganese, with too high iron content. 
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I-. •• jZ( ' ;A DEPARTMENT OF MINEr.. . • t ;OURCES ~? 
Mineral Building, Fairgrounds 

Phoenix, Arizona 

1. I nformation from :_----UM..I..i n~e---lL.V..L....i slol....L....i tloo..-_________________________ _ 

Address:~------------------------------------------
vi' 

2. Mine: Bl ack Bea 1Jty 3. No. of Claims - Patented _____________ _ 

Unpatented Black Beauty No.1-21 

4. Location:Between the. Aguinaldo & C1a.r.k..mines, east of Stevens Mtn ., Pima Co. 

5. 

7. 

Sec 2 6 & 3 5 T p 17 S 

Owner: ~arvin Combs 

R 10E 6 ange_.::....:::..=--_ . Mining District ___ ~P_a ..... p-,,-a.L..Lgo _______ _ 

8. Address: 918 W. Santa Maria, Tucson, AZ 85706; Phone 294-2890 

9. Operating Co. : _____________________________________ _ 

10. Address: _______ -...,... ____________________________ _ 

11 . President: ____ _ _ ________ 12. Gen. Mgr. : _____________ _ 

13. Principal Metals: Ag (7) _____ 14. No. Employed : _____________ _ 

15. Mill, Type & Capacity: 

16. Present Operations: (a) Down 0 (b) Assessment work 0 (c) Exploration 0 
(d) Production 0 (e) Rate tpd. 

17. New Work Planned: ____________________________ _ 

18. Misc!. Notes: Two short exploration adits have been driven. One is straight 

in for about 10 feet in a westerly direction; the other, upper adit bears 

westerly for about 15 feet and turns northerly for about 10 feet. 

These adits are driven in an andesite. I did not see any visible 

mineralization. 

Date :,_. __ 2 -_2_6_-_8_1 _____ _ 
(Field Engineer} 
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DE:PARTIvlENT OF · MINERAL RESOURCES 
STATE OF ",ARIZONA 

MINE OWNER'S REPORT 

Mine 
V 

Aguinaldo Group 

Mining District & County - Papago District. 
Pima County 

lJrmerN~le / ' 

Owner S. W. PurceYl and Associates 

Operator S. W. Purcell and Associates 

President, Owning Co .. 

Gen. Mgr. 

Mine Supt. 

Mill Supt. 

Men Employed 

Date J'fly 24, 1940 

Location 35 miles southeast of 
Tucson. 

Address 46 North Church Street 
Tucson, Arizona 

Address 

President, Operating Co • 
./" r 

Principal Minerals - Manganese 

Production Rate 

Mill: Type & Cap. 

Pov.rer: Amt '. & Type '. 

Operations: Present - Tunnels, shafts and openct~s. 

Operations: Planned - Reduction Plant • 

. .. ", 
J ". 

Number Claims, Title, etc. - Nine 

Description: Topography & Geography - Similar to Bisbee and other districts in 
Ariz::ma. 

.. ~ . . 

Mine Workin,gs: Amt .• &. , C9n~i tiQI;l ~ Tunnels, shafts anq" ope.~cuts ~ . 

, . . . . 

."'. .' 
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Geology & Minerallzatlc._. - :.~ruptives and " Sedimentations. .Lvianganese, prevailing, 
carrying gold, silver and lead. ' Tremolite in large 
quantlties :carrylng well fn silver. 

Ore: Positive &. Probable, . Ore 'Dumps, Tailings - Very extensive - unable to estimate~ 

Dimensions and Value of Ore body 100 to 300 ft. wide. i,ooo to 4,000 ft. in 
length - two separate veins. 

Mine, Mill Equipment & Flow-Sheet 

Road Conditions, Route -q6od highway within 7 miles of property. Good dirt road 
the re~t o~ the way. 

Water Supply - Large amount in old shaft. 

Brief History - V·lorked many years for manganese, gold. si I ver, and lead. 
Considerable ore shipped. 

Speicial Problems, Reports Filed - Treatment 

Remarks - Excellent manganese property. 

If property for sale: . 'Price, termS and address to negotiate. - Yes. Terms and 
price to suit reliable parties. Address: 

Judge F. VI. Fickett, Tucson, Ari zona. 

,..---
(SIGJ:.TED) S. W. Purcell-Tucsonia Hotel, Tucson, Arizona. 

~ 

Address--Judge F. VI. F~ckett, Tucson, Arizona. 
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PROFORMA 

OF 

MERIT MINES, INC. 

PIMA COUNTY, ~RIZONA 

/7L{m/o !ilINE r,L.E Pmt?- 07 , 

CARDS 

mERIT /11INes, INC 

(!7ctelr Ct...?t/eL./!-NO i fR./~ 5, 
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MERIT MINES, INC. 

PURPOSE 

Merit Mines is a Mining and Refining Company whose primary purpose 
is to explore and develop properties showing a high level of mineral­
ization and to mine , process, refine and sell metals. 

Merit Mines will operate the Black Beauty, a silver lode property, 
Southwest of Tucson, Ad zona. 

Other company divisions will include Merit Mining Equipment 
Leasing and Merit Mill ing and Refining Company. 

Assay reports of the Black Beauty on the primary levels average 40 
ounces of si I ver per ton. -

Ore processing facilities planned for the Papago area include: complete 
mill, roaster-converter, electrowinning plant, cyanidation facil ity, 
pil"ot mill and laboratory. 

There will also be facilities for employee housing, shops, storage 
facilities and on site administration offices. 

'{he water supply is plentiful for mining purposes and an excellen,t well for 
the employees needs is to be restored. 

Merit Mines plans other operations once the Black Beauty is in full 
operation. 

i 
I , 

I 
MERIT MINES, INC. 

PURPOSE 

Merit Mines is a Mining and Refining Company whose primary purpose 
is to explore and develop properties showing a high level of mineral­
ization and to mine, process, refine and sell metals. 

Merit Mines will operate the Block Beauty, a silver lode property, 
Southwest of Tucson, Arizona. 

Other company divisions wi" include Merit Mining Equipment 
Leasing and Merit Mi" ing and Refining Company. 

Assay reports of the Block Beauty on the primary levels overage 40 
ounces of si I ver per ton. -

Ore processing facilities planned for the Papago area include: complete 
mill, roaster-converter, electrowinning plant, cyanidation facility, 
pH'ot mill and laboratory. 

There will also be facilities for employee housing, shops, storage 
facilities and on site administration offices. 

l:he water supply is plentiful for mining purposes and an excellen,t well for 
the employees needs is to be restored. 

Merit Mines plans other operations once the Black Beauty is in full 
operation. 
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ARTICLES OF INCORPORATION 

OF 

MERIT MINES, INC. 

We, the undersigned, have voluntarily associated ourselves 
for the purpose of forming a corporation under the laws of 
the State of Nevada relating to private corporations, and 
to that end do hereby adopt articles of incorporation as 
follows: 

ARTICLE ONE 

The name of the corporation is MERIT MINES, INC. 

ARTICLE TWO 

The name and resident agent is THE CORPORATION TRUST 
COMPANY OF NEVADA and is located at One East First Street, 
County of Washoe, City of Reno, State of Nevada 89501. 

ARTICLE THREE 

The nature of the business, or objects or purposes proposed 
to be transacted, promoted, or carried on by the corporation 
are as follows: to carryon the business of mining, milling, 
concentrating, converting, smelting, treating, refining, pre­
paring for market, manufacturing, buying, selling, exchanging 
ana otherwise producing and dealing in uranium, zinc, lead, 
gold, Silver, copper, brass, iron, steel, coal, and in all 
kinds of ores, metals, and minerals, oils, petroleum, natural 
gas, hydrocarbons, acids and chemicals, and in the products 
and by-products of every kind and description and by what-
so ever process, the same can be or may hereafter be produced; 
to purchase, lease, option, locate, or otherwise acquire, 
own, exchange, sell, or otherwise dispose of, pledge, mort­
gage, deed in trust, hypothecate, and deal in mines, mining 
claimS, mineral lands, coal lands, oil lands, timber lands, 
water and water rights, and otherprQperty, both .. real and 
personal; and to carryon as principals, agents, commission 
merchants or consignees the business of mining, milling, 
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OF 

MERIT MINES, INC. 
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personal; and to carryon as principals, agents, commission 
merchants or consignees the business of mining, milling, 
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concentrating, converting, smelting, treating, refining, 
buying, selling, exchanging, manufacturing, and dealing in 
the above-specified products or any of them and of materials 
used in the manufacture of each, and any and all of such 
articles and to carryon as such principals, agents, com­
mission merchants or consignees any other business which in 
the judgment of the board of directors of the corporation 
may be conveniently conducted in conjunction with any of 
the matter aforesaid. 

ARTICLE FOUR 

The corporation is authorized to issue only one class of 
shares, which shall be designated "common shares," having 
a total number of 200,000 shares. The shares of stock 
shall have a par value of $+.00. 

ARTICLE FIVE 

The members of the governing board of the corporation shall 
be styled directors. The number of directors constituting 
the first board of directors is three (3), and the names 
and post office addresses of the first board of directors are: 

NAME 

MERIT CLEVELAND 

DONALD SULLINS 

DONALD EVANS 

ADDRESS 

P. O. Box 757 
San Marcos, California 92069 

P. o. Box 757 
San Marcos, California 92069 

223 West 2nd Avenue 
Mesa, Arizona 85201 

ARTICLE SIX 

The capital stock of the corporation, after the amount of 
the subscription price or par value has been paid in, shall 
not be subject to assessment to pay debts of the corporation, 
and no paid-up stock and no stock issued as fully paid up 
shall ever be assessable or assessed. 
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ADDRESS 

P. O. Box 757 
San Marcos, California 92069 

P. O. Box 757 
San Marcos, California 92069 

223 West 2nd Avenue 
Mesa, Arizona 85201 

ARTICLE SIX 

The capital stock of the corporation, after the amount of 
the subscription price or par value has been paid in, shall 
not be subject to assessment to pay debts of the corporation, 
and no paid-up stock and no stock issued as fully paid up 
shall ever be assessable or assessed. 
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concentrating, converting, smelting, treating, refining, 
buying, selling, exchanging, manufacturing, and dealing in 
the above-specified products or any of them and of materials 
used in the manufacture of each, and any and all of such 
articles and to carryon as such principals, agents, com­
mission merchants or consignees any other business which in 
the judgment of the board of directors of the corporation 
may be conveniently conducted in conjunction with any of 
the matter aforesaid. 

ARTICLE FOUR 

The corporation is authorized to issue only one class of 
shares, which shall be designated "collUllon shares," having 
a total number of 200,000 shares. The shares of stock 
shall have a par value of $+.00. 

ARTICLE FIVE 

The members of the governing board of the corporation shall 
be styled directors. The number of directors constituting 
the first board of directors is three (3), and the names 
and post office addresses of the first board of directors are: 

NAME 

MERIT CLEVELAND 

DONALD SULLINS 

DONALD EVANS 

ADDRESS 

P. o. Box 757 
San Marcos, California 92069 

P. O. Box 757 
San Marcos, California 92069 

223 West 2nd Avenue 
Mesa, Arizona 85201 

ARTICLE SIX 

The capital stock of the corporation, after the amount of 
the subscription price or par value has been paid in, shall 
not be subject to assessment to pay debts of the corporation, 
and no paid-up stock and no stock issued as fully paid up 
shall ever be assessable or assessed. 
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S'fATE OF NEVADA 

DEPARTMENT OF STATE 

CERTIFICATE OF CORPORATE STATUS 

I, WM. D. SWACKHAMER, the duly elected, qualified and acting Secretary of State of 

e State of Nevada, do hereby certify that I am, by the laws of said State, the custodian of the rec-

ords relating to corporations organized under the laws thereof; the revocation or suspension of their 

corporate charters, and their right to transact and carryon their corporate business; and am the 

officer to execute this certificate. 

I further certify that, at the date of this certificate, 

NERIT HINES, INC. 

, is a corporation duly organized and existing under and by virtue of the laws of the State of Nevada, 

having fully complied therewith; is entitled to exercise therein all the corporate powers and func­

tions recited in its charter or artic1,es of incorporation, and i~ in- good standing in this State as a 

subsisting corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand 

By ............................................................................... . 
Deputy 
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S'l'ATE OF NEVADA 

DEPARTMENT OF STATE 

CERTIFICATE OF CORPORATE STATUS 
..... 

I, WM. D. SWACKHAMER, the duly elected, qualified and acting Secretary of State of 

e State of Nevada, do hereby certify that I am, by the laws of said State, the custodian of the rec-

ords relating to corporations organized under the laws thereof; the revocation or suspension of their 

corporate charters, and their right to transact and carryon their corporate business; and am the 

proper officer to execute this certificate. 

I further certify that, at the date of this certificate, 

NERIT HINES, INC. 

is a corporation duly organized and existing under and by virtue of the laws of the State of Nevada, 

having fully complied therewith; is entitled to exercise therein all the corporate powers and func­

tions recited in its charter or artic1,es of incorporation, and i~ in- good standing in this State as a 

subsisting corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand 

By ............................................................................... . 
Deputy . 
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STATE OF NEVADA 

DEPARTMENT OF STATE 

CERTIFICATE OF CORPORATE STATUS 

I, WM. D. SWACKHAMER, the duly elected, qualified and acting Secretary of State of 

e State of Nevada, do hereby certify that I am, by the laws of said State, the custodian of the rec-

ords relating to corporations organized under the laws thereof; the revocation or suspension of their 

corporate charters, and their right to transact and carryon their corporate business; and am the 

proper officer to execute this certificate. 

I further certify that, at the date of this certificate, 

NERIT MINES, INC. 

is a corporation duly organized and existing under and by virtue of the laws of the State of Nevada, 

having fully complied therewith; is entitled to exercise therein all the corporate powers and func­

tions recited in its charter or artic1,es of incorporation, and is. in- good standing in this State as a 

subsisting corporation. 

IN WITNESS WHEREOF, I have hereunto set my hand 

By ..................................................................... .. .... .. .. . 
Deputy 
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ARTICLE SEVEN 

The name and post office address of each incorporator is: 

ROGER H. NIELSEN 1520 State Street, Suite 250 
San Diego, California 92101 

ARTICLE EIGHT 

The period of existence of this corporation shall be 
perpetual. 

IN WITNESS WHEREOF, these articles of incorporation have 
been signed on January 7, 1982. 

FILED 
IN THE OFFICE OF THE 

SECRETARY OF STATE OF THE 
STATE OF NEVADA 

January 12, 1982 

No. 193-82 

ROGER H. NIELSEN 
Corporate Attorney 
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ARTICLE SEVEN 

The name and post office address of each incorporator is: 

ROGER H. NIELSEN 1520 State Street, Suite 250 
San Diego, California 92101 

ARTICLE EIGHT 

The period of existence of this corporation shall be 
perpetual. 

IN WITNESS WHEREOF, these articles of incorporation have 
been signed on January 7, 1982. 

FILED 
IN THE OFFICE OF THE 

SECRETARY OF STATE OF THE 
STATE OF NEVADA 

January 12, 1982 

No. 193-82 

ROGER H. NIELSEN 
Corporate Attorney 
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ARTICLE SEVEN 

The name and post office address of each incorporator is: 

ROGER H. NIELSEN 1520 State Street, Suite 250 
San Diego, California 92101 

ARTICLE EIGHT 

The period of existence of this corporation shall be 
perpetual. 

IN WITNESS WHEREOF, these articles of incorporation have 
been signed on January 7, 1982. 

FILED 
IN THE OFFICE OF THE 

SECRETARY OF STATE OF THE 
STATE OF NEVADA 

January 12, 1982 

No. 193-82 

ROGER H. NIELSEN 
Corporate Attorney 
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RESOLUTION OF THE BOARD OF DIRECTORS OF 
MERIT MINES, INC. 

TO BORROW 

At a special meeting of the Board of Directors of Merit Mines, Inc. held 
'on April 26, 1982 at which a quorum was present, the following resolution 
was duly adopted: 

Resolved that this corporation be authorized to borrow a sum not to exceed 
two hundred and fifty million ($250,000,000.00) dollars. 

Resolved further that said authorfzed officers be and ore hereby authorized, 
directed and empowered, as security for any note or notes or any other 

indebtedness of this corporation arising pursuant to this resolution, to grant 
a security interest in properties owned and/or optioned by this corporation 
to lender. 

Further resolved, that said officers may, and are hereby authorized to 
guarantee payment of notes upon such terms as !!lOy be agreed upon by 
them and the lender and to execute security agreements and other financial 
undertakings on behalf of the corporation. 

I, Merit Cleveland, President and Chairman of the Board of Merit Mines, 
Inc., a Nevada Corporation, do hereby certify that the foregoing is in full, 
true and correct copy of the resol ution of the Board of Directors of sa id 
Corporation, duly and regularly adopted at the said special meeting by 
the Board of Directors of said Corporation in all respects as required by 
low, and by the By-Lows of said Corporation, on the 26th day of April, 
1982 at which the following members of the Board of Directors were 
present and voted in favor of the resolution: 

Merit Cleveland, President 
Sir Donald Sull ins, Secretory 
Donald Evans, Treasurer 

In witness whereof, we have hereunto set our hands as officers of the 
Boord of Directors of Merit Mines, Inc. this 26th day of April, 1982. 

Merit Cleveland, President and 
Chairman of the Boord 

Donald Evans, Treasurer 
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RESOLUTION OF THE BOARD OF DIRECTORS OF 
MERIT MINES, INC. 

TO BORROW 

At a special meeting of the Board of Directors of N.erit Mines, Inc. held 
'on April 26, 1982 at which a quorum was present, the following resolution 
was duly adopted: 

Resolved that this corporation be authorized to borrow a sum not to exceed 
two hundred and fifty million ($250,000,000.00) dollars. 

Resolved further that said authorfzed officers be and Dre hereby authorized, 
directed and empowered, as security for any note or notes or any other 

indebtedness of this corporation arising pursuant to this resolution, to grant 
a security interest in properties owned and/or optioned by this corporation 
to lender. 

Further resolved, that said officers may, and are hereby authorized to 
guarantee payment of notes upon such terms as !!lOy be agreed upon by 
them and the lender and to execute security agreements and other financial 
undertakings on behalf of the corporation. 

I, Merit Cleveland, President and Chairman of the Board of N.erit Mines, 
Inc., a Nevada Corporation, do hereby certify that the foregorng is in full, 
true and correct copy of the resol ution of the Board of Directors of sa id 
Corporation, duly and regularly adopted at the said special meeting by 
the Board of Directors of said Corporation in all respects as required by 
low, and by the By-Lows of said Corporation, on the 26th day of April, 
1982 at which the following members of the Board of Directors were 
present and voted in favor of the resolution: 

Merit Cleveland, President 
Sir Donald Suit ins, Secretory 
Donald Evans, Treasurer 

In witness whereof, we have hereunto set our hands as officers of the 
Board of Directors of Merit Mines, Inc. this 26th day of April, 1982. 

Merit Cleveland, President and 
Cha irman of the Boord 

Donald Evans, Treasurer 

RESOLUTION OF THE BOARD OF DIRECTORS OF 
MERIT MINES, INC. 

TO BORROW 

At a special meeting of the Board of Directors of Merit Mines, Inc. held 
'on April 26, 1982 at which a quorum was present, the following resolution 
was duly adopted: 

Resolved that th is corporation be authorized to borrow a sum not to exceed 
two hundred and fifty million ($250,000,000.00) dollars. 

Resolved further that said authorfzed officers be and are hereby authorized, 
directed and empowered, as security for any note or notes or any other 

indebtedness of this corporation arising pursuant to this resolution, to grant 
a security interest in properties owned and/or optioned by this corporation 
to lender. 

Further resolved, that said officers may, and are hereby authorized to 
guarantee payment of notes upon such terms as !!lOy be agreed upon by 
them and the lender and to execute security agreements and other financial 
undertakings on behalf of the corporation. 

I, Merit Cleveland, President and Chairman of the Board of Merit Mines, 
Inc., a Nevada Corporation, do hereby certify that the foregoing is in full, 
true and correct copy of the resol ution of the Board of Directors of sa id 
Corporation, duly and regularly adopted at the said special meeting by 
the Boord of Directors of said Corporation in all respects as required by 
law, and by the By-lows of said Corporation, on the 26th day of April, 
1982 at which the following members of the Board of Directors were 
present and voted in favor of the resolution: 

Merit Cleveland, President 
Sir Donald Sufi ins, Secretary 
Donald Evans, Treasurer 

In witness whereof, we have hereunto set our hands as officers of the 
Board of Directors of Merit Mines, Inc. this 26th day of April, 1982. 

Merit Cleveland, President and 
Chairman of the Board 

Donald Evans, Treasurer 



SUMMARY 

BLACK BEAUTY MINE 
PAPAGO MIN ING DISTRICT 

The Black Beauty Mine is located in the Papogo Mining District forty (40) 

miles southwest of Tucson, Arizona with ore reserves of more than 

2,250,000 tons of ore averag ing in excess of twenty (20) ounces pe r ton. 

The mine is accessible and has ample water for all mining purposes. CI imate 

conditions allow year round mining. 

In addition to the silver ore values of the Black Beauty Mine, the mineral-

ization includes copper, lead, zinc, barite, molyebdnum, rhenium, and 

rare earth metals. 

The initial operations are planned to refine the silf(er and concentrate the 

balance of the metals and stock pile them for future refining. 
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SUMMARY 

BLACK BEAUTY MINE 
PAPAGO MIN ING DISTRICT 

The Black Beauty Mine is located in the Papago Mining District forty (40) 

miles southwest of Tucson, Arizona with ore reserves of more than 

2,250,000 tons of ore averaging in excess of twenty (20) ounces per ton. 

The mine is accessible and has ample water for all mining purposes. CI imate 

conditions allow year round mining. 

In addition to the silver ore values of the Black Beauty Mine, the mineral-

ization includes copper, lead, zinc, barite, molyebdnum, rhenium, and 

rare earth metals. 

The irlitial operations are planned to refine the sillVer and concentrate the 

balance of the metals and stock pile them for future refining. 
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SUMMARY 

BLACK BEAUTY MINE 
PAPAGO MIN ING DISTRICT 

The Black Beauty Mine is located in the Papago Mining District forty (40) 

miles southwest of Tucson, Arizona with ore reserves of more than 

2,250,000 tons of ore averag ing in excess of twenty (20) ounces pe r ton. 

The mine is accessible and has ample water for all mining purposes. CI imate 

conditions allow year round mining. 

In addition to the silver ore values of the Black Beauty Mine, the mineral-

ization includes copper, lead, zinc, barite, molyebdnum, rhenium, and 

rare earth metals. 

The initial operations are planned to refine the sil~er and concentrate the 

balance of the metals and stock pile them for future refining. 
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SEPTEMBER 4, 1981 

MS. fo£R I T CLEVE~D 
MERIT MINES 
P.O. BOX 1&83 

ENG E L H A R DIN D U 5 T R J E 5 .. EST. INC. 
..... L ........ ' .... AL •• C ..... 'CAL. C ••••• A ... ' ... 

.~'o t AS' LA"ALMA. Avfllfut. A.'w"04f ,to'!. CAL"O ...... ,nc? .",,) 77i 7231.l( L[ II ,. 'f>!o!> 

ESCONDIDO, CA. 920250290 

DEAR MS. CLEVELA"lD, 

AT THE REQUEST OF BI LL SCHAFER, I ~ PLEASED TO QU)TE YOU THE 
FOLL~ING TER~ FOR THE P~CHASE OF YOUR FINE GOLD ~D FINE SILVER 
.BULLION ~ICH WOULD BE PR~C~SSED AT ~ ItNAHEIM, CA. ~FINERY. 

MATERIAL : 

QUALITY : 

~U.bNTITY: 

METAL ACCOUNTABILITY: 

METAl.. PURCHASE: 

SETTLEMENT : 

A) FINE SILVER BULLION 
B) FINE GOLD BULLION 

A) ASSAYING AT 99.9\ SILVER OR SETTER 
B) ASSAYING AT 99.9\ GOLD OR BETTER 

A) IN QU.bNTITES OF APPROXIMATELY 40,000 T .0. 
B) IN QUANTITIES OF APPROXIMATELY 400 T.O. 

A) SILVER - 99.\ OF THE ASSAYEUCONTENT 
B) GOLD - 99\ OF THE ASSAYED CONTENT 

GOLD - THE L~ PM FIX 
SILVER - THE ENGELHARD INDUSTRIES BULLION FIX 

A) FIVE (5) WORKING DAYS AFTER RECEIPT 
8) FIVE (5) WORKING DAYS AFTER RECEIPT 

I F REPRESENTATION IS REQUESTED, SETTLEp.£NT 
WOULD 8E FR()-\ 'THE DATE OF SIIMPLING. 

DELIVERy POINT: 

VERY TRULY YOURS, 

,--lcC c\ ~ l 'b:\ " 
~ LOTT 
COMMERCIAL MANAGER 
CC: 81 Ll SCHAF"ER O£RIT MINES) 

J. 8URDSALL 

THIS EXCLll)ES /IN'( REFINERY SH~ PERIODS 
FOR HOLIDAYS 

F.O.B. ENGELHARD INDUSTRIES WEST, INC. 5510 E. 
LA PAIYA AVE., ANAHIE~ CA. 92807 AND SlJI3J1:CT 
TO OUR ST#OAAD TERMS AND Ca-IDITIONS 

LOS A",GELHt .113,5&3 'M~ • "EGIO"AL 'Al.l!I OFFICI $A~ ,.u"'CI'CCI ,"'AY."ARO I.'~' 71}Wb, 
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SEPTEMBER 4, 1981 

MS. p.£R J T CLEVELAND 
MERIT MINES 
P.O. BOX 1683 

ENG E L H A ltD I N D U S T It J E S '" EST ~ INC . 
..... L .. A .... I .... AL •• e .... leAL. e •• ~ •• A"'." 

1"'0 I AS' LA'AL"''' A "''''101[ • ""'''"f ,.". tAL "0--""": ,nc'. ",,, 7?e 723'. TEL (ll II I !>!I!I 

ESCONDIDO, CA. 920250290 

DEAR MS. CLEVELAND, 

AT THE REQUEST OF BI LL SCHAFER, I pp. PLEASED TO QtX>TE YOU THE 
FOLL()nIING TEIt~ FOR THE PURCHASE OF YOUR FINE GOLD N-lD FINE SILVER 
.BULLION ~ICH WOULD BE PR!?C~SSED AT ~ ~IM, CA. ftEFINERY. 

MATERIAL : 

QUALITY : 

~UA"lT 1 TY : 

METAL ACCOUNTABILITY: 

toET AL PURCHASE: 

SETTLEMENT: 

DELIVERY POINT: 

VERY TRULY YOURS, 

,..-1~ t\ ~ l k;:, \: 
~ LOTT 
COMMERCIAL MANAGER 

A) FINE SILVER BULLI~ 
B) FINE GOLD BULLI~ 

A) ASSAY JNG AT 99.9 \ S I L VER OR SETTER 
B) ASSAYING AT 99.9\ GOLD OR BETTER 

A) IN QU~TITES OF APPROXIMATELY 40,000 T .0. 
B) IN QUANTITIES OF APPROXIMATELY 400 T.O. 

A) SILVER - 99.\ OF THE ASSAYEUCONTENT 
B) GOLD - 99\ OF THE ASSAYED C~TENT 

GOLD - lHE L~ PM FI X 
SILVER - 'TliE ~ELHARD INDUSTRIES BULLICJ.l FIX 

A) FIVE (5) WORKING DAYS AFTER RECEIPT 
B) FIVE (5) WORKING DAYS AFTER RECEIPT 

IF REPRESENTATI().j IS REQUESTED, SETTLE~T 
WOULD BE FR()o1 THE DATE OF SAMPLING. 

THIS EXCLlDES /JNY REFINERY SHlJT[)()r.'N PERIODS 
FOR HOLI DAYS 

F.O.B. ENGELHARD INDUSTRIES WEST, INC. 5510 E. 
LA PALMA AVE., ANAHIEM CA. 92807 ~D SlJI3J':CT 
TO OUR STAN:>AAD TERMS AND C~DlTJ~S 

CC: BILL SCHAF'ER (p.£RlT MINES) 
"'. 8URDSALL 

LOS A"'GfLl!. .113, Y3 '16~ • "£GIO"AL 'ALl~ OFFIC( .. ~ '~"'C'SCCl '"A· .... \ARO ,.,~. 711_' 
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SEPTEMBER 4, 1981 

MS. ~R I T CLEVELbND 
MERIT MINES 
P.O. BOX 1&83 
ESCONDIDO, CA. 920250290 

DEAR MS. CLEVEl.AJ'.lD, 

AT THE REQUEST OF BI LL SCHAFER, I ~ PLEASED TO QU)TE YOU THE 
FOLLOWING TER~ FOR THE PURCHASE OF YOUR FINE GOLD NolO FINE SILVER 
BULLION ~ICH WOULD BE PR~CeSSED AT ~ ItNAHEIM, CA. ~FINERY. 

MATERIAL : 

QUALITY : 

~UANT)TY: 

METAL ACCOUNTABILITY: 

fo£TAL PURCHASE: 

SETTLEMENT : 

DELIVERy POINT: 

VERY TRULY YOURS, 

~~ c\~ lk;::\\: 
~ LOTT 
COMMERCIAL MANAGER 
CC: 8ILL SCHAf"ER (I'£RJT MINES) 

J. 8URDSALL 

A) FINE SILVER BULLION 
B) FINE GOLD BULLION 

A) ASSAYING AT 99.9\ SILVER OR SETTER 
B) ASSAYING AT 99.9\ GOLD OR BETTER 

A) IN QU,bNTITES OF APPROXIMATELY 40,000 T .0. 
B) IN QUANTITIES OF APPROXIMATELY 400 T.O. 

A) SILVER - 99.\ OF THE ASSAYEUCONTENT 
B) GOLD - 99\ OF THE ASSAYED CONTENT 

GOLD - THE L(N)ON PM FIX 
SILVER - THE ENGELHARD INDUSTRIES BULLION FIX 

A) FIVE (5) ~KING DAYS AFTER RECEIPT 
B) FIVE (5) ~ING DAYS AFTER RECEIPT 

IF REPRESENTATION IS REQUESTED, SETTLE~T 
WOULD BE FR()-\ THE DATE OF SAMPLING. 
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FOR HOLIDAYS 
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1982 thru 1984 

PROFORMA 

1982 thru 1984 



, j 

i 

OPERATIONS 

200 Ton Per Day - Flotation 

1000 Ton Per Day - leach Pad 

2400 Ton Per Day - Flotation 
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OPERATIONS 

200 Ton Per Day - Flotation 

1000 Ton Per Day - Leach Pad 

2400 Ton Per Day - Flotation 
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OPERATIONS 

200 Ton Per Day - Flotation 

1000 Ton Per Day - Leach Pad 

2400 Ton Per Day - Flotation 
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MERIT MINES, INC. 
200 TON PER DAY START-UP,COSTS 

Labor (3 month basis) 
250 KW Diesel Generator (rental) 
Diesel Feul 
12 1/2 h.p. Kawasaki engine & Rake 
Case 3 cu. yd. wheel loader with bucket 
D7G Track-tractor with dozer & ripper 
Jaw Crusher 
Cone Crusher 
Vibratory Crushing Grizzley 
Air-Track with Compressor 
2-man core drill unit 
10 wheel dump truck " 
10,000 gallon Water Tank 
Living Quarters 
Sand Filters 
Aluminum Filters 
Tanks 
Pumps 
Electrical & Plumbing 
Welder 
Holding Tanks 
M>biJe Home for electronics 
~eavy Duty Air Conditioner & Dehumidifier 
Office Equipment 
Office Suppl ies 
First Aid Stations 

" Safety Equipment 
Security System 
Fencing 
Provisions 
Clothing & Tools 
Miscellaneous Items 
Construction Labor 
Consulting 
Engineering 
Insurance, etc. 
Pad & Miscellaneous 
Chemicals 

TOTAL COSTS 

$360,000.00 
6,690.00 
6,435.00 
6,175.00 

18,295.00 
32,500.00 
25,500.00 
28,000.00 
26,600.00 
40,000.00 
14,000.00 
14,000.00 
3,000.00 
8,000.00 
3,500.00 
3,800.00 
2,875.00 
9,440.00 

18,776.00 
3,000.00 

21,300.00 
12,000.00 
"11 ,500.00 

2,875.00 
3,500.00 
3,771.00 
8,885.00 
2,500.00 
8,000.00 
4,000.00 
7,450.00 
4,000.00 

.15,000.UO 
25,000.00 
6,000.00 
8,000.00 

45,000.00 
58,828.00 

$851,595.00 

I : 

I 
I 

Li 
il:i 
,i'l 
'·t, , ' 

MERIT MINES, INC. 
200 TON PER DAY START-UP ,COSTS 

Labor (3 month basis) 
250 KW Diesel Generator (rental) 
Diesel Feul 
12 1/2 h. p. Kawasaki engine & Rake 
Case 3 cu. yd. wheel loader with bucket 
D7G Track-tractor with dozer & ripper 
Jaw Crusher 
Cone Crusher 
Vibratory Crushing Grizzley 
Air-Track with Compressor 
2-man core drill unit 
10 wheel dump truck " 
10,000 gallon Water Tank 
Living Quarters 
Sand Filters 
Aluminum Filters 
Tanks 
Pumps 
Electrical & Plumbing 
Welder 
Holding Tanks 
Mobile Home for electronics 
~eavy Duty Air Conditioner & Dehumidifier 
Office Equipment 
Office Suppl ies 
First Aid Stations 

" Safety Equipment 
Security System 
Fencing 
Provisions 
Clothing & Toals 
Miscellaneous Items 
Construction Labor 
ConsUlting 
Engineering 
Insurance, etc. 
Pad & Miscellaneous 
Chemicals 

TOTAL COSTS 

$360,000.00 
6,690.00 
6,435.00 
6,175.00 

18,295.00 
32,500.00 
25,500.00 
28,000.00 
26,600.00 
40,000.00 
14,000.00 
14,000.00 
3,000.00 
8,000.00 
3,500.00 
3,800.00 
2,875.00 
9,440.00 

18,776.00 
3,000.00 

21,300.00 
12,000.00 
"11 ,500.00 

2,875.00 
3,500.00 
3,771.00 
8,885.00 
2,500.00 
8,000.00 
4,000.00 
7,450.00 
4,000.00 

.15,000.00 
25,000.00 
6,000.00 
8,000.00 

45,000.00 
58,828.00 

$851,595.00 
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MERIT MINES, INC. 
200 TON PER DAY START-UP·COSTS 

Labor (3 month basis) 
250 KW Diesel Generator (rental) 
Diesel Feul 
12 1/2 h.p. Kawasaki engine & Rake 
Case 3 cu. yd. wheel loader with bucket 
D7G Track-tractor with dozer & ripper 
Jaw Crusher 
Cone Crusher 
Vibratory Crushing Grizzley 
Air-:Track with Compressor 
2-man core drill un it 
10 wheel dump truck . 
10,000 gallon Water Tank 
living Quarters 
Sand Filters 
Aluminum Filters 
Tanks 
Pumps 
Electrical & Plumbing 
Welder 
Holding Tanks 
Nobile Home for electronics 
~eavy Duty Air Conditioner & Dehumidifier 
Office Equipment 
Office Suppl ies 
First Aid Stations 

. Safety Equipment 
Security System 
Fencing 
Provisions 
Clothing & Tools 
Miscellaneous Items 
Construction Labor 
Consulting 
Engineering 
Insurance, etc. 
Pad & Miscellaneous 
Chemicals 

TOTAL COSTS 

$360,000.00 
6,690.00 
6,435.00 
6, 175.00 

18,295.00 
32,500.00 
25,500.00 
28,000.00 
26,600.00 
40,000.00 
14,000.00 
14,000.00 
3,000.00 
8,000.00 
3,500.00 
3,800.00 
2,875.00 
9,440.00 

18,n6.00 
3,000.00 

21,300.00 
12,000.00 
'11,500.00 

2,875.00 
3,500.00 
3,nl.OO 
8,885.00 
2,500.00 
8,000.00 
4,000.00 
7,450.00 
4,000.00 

.15,000.00 
25,000.00 
6,000.00 
8,000.00 

45,000.00 
58,828.00 

$851,595.00 
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MERIT MINES, INC. 
1000 TON PER DAY START -up COSTS 

labor {3 month basis} 
, 250 KW Diesel Generator {rental:? 

Diesel Fuel 
l:l1/2 h.p. Kawasaki engine & Rake 
Case 3 cu. yd. wheel loader with bucket 
D7G Track-tractor with dozer & ripper 
Jaw Crusher 
Vibratory Crushing Grizzley 
Air-Track with Compressor 
2-man core drill truck 
10,000 gallon Water Tonk 
Living Quarters 
Sand Filters 
Aluminum Filters 
Tanks 
Pumps 
Electrical ,& Plumbing 
Welder 
Holding Tanks 
Mobile Home for electronics 
Heavy Duty Air Conditioner & Dehumidifier 
Office Equipment 
Office Suppl ies 
First Aid Stations 
Sbfety Equipment 
Security System 
Fencing 
Provisions 
Clothing & Tools 
Miscellaneous Items 
Construction Labor 
Consulting 
Eng i neeri ng 
Insurance, etc. 
Pad & Miscellaneous 
Chemicals 
lab 
Communications 
Cone Crusher 
10 wheel dump truck 

$360,000.00 
6,690.00 
6,435.00 
6,175.00 

18,295.00 
32,500.00 
25,500.00 
26,600.00 
40,000.00 
14,000.00 
3,000.00 

8,000.00 
3,500.00 
3,800.00 
2,875 . 00 
9,440.00 

18,776.00 
3,000.00 

21,300.00 
'12,000.00 
11 ,500.00 
2,875.00 
3,500.00 
3,771.00 
8,885.00 
2,500.00 
8,000.00 
4,000.00 
7,450.00 
4,000.00 

15,000.00 
25,000.00 
6,000.00 
8,000.00 

45,000.00 
135,530.00 
68,000.00 

4.(800.00 
2ts, 000. 00 
14,000.00 

MERIT MINES, INC. 
1000 TON PER DAY START -up COSTS 

labor {3 month basis} 
, 250 KW Diesel Generator (rental :1) 

Diesel Fuel 
1~ 1/2 h.p. Kawasaki engine & Rake 
Case 3 cu.yd. wheel loader with bucket 
D7G Track-tractor with dozer & ripper 
Jaw Crusher 
Vibratory Crushing Grizzley 
Air-Track with Compressor 
2-man core drill truck 
10,000 gallon Water Tonk 
Living Quarters 
Sand Filters 
Aluminum Filters 
Tonks 
Pumps 
Electrical ;'& PI umbing 
Welder 
Holding Tonks 
Mobile Home for electronics 
Heavy Duty Air Conditioner & Dehumidifier 
Office Equipment 
Office Suppl ies 
First Aid Stations 
Safety Equipment 
Security System 
Fencing 
Provisions 
Clothing & Tools 
Miscellaneous Items 
Construction labor 
Consulting 
Engineering 
Insurance, etc. 
Pad & Miscellaneous 
Chemicals 
Lab 
Communications 
Cone Crusher 
10 wheel dump truck 

$360,000.00 
6,690.00 
6,435.00 
6,175.00 

18,295.00 
32,500.00 
25,500.00 
26,600.00 
40,000.00 
14,000.00 
3,000.00 

8,000.00 
3,500.00 
l,800.00 
2,875.00 
9,440.00 

18,776.00 
3,000.00 

21,300.00 
'12,000.00 
11 ,500.00 
2,875.00 
3,500.00 
3,771 . 00 
8,885.00 
2,500.00 
8,000. 00 
4,000.00 
7,450.00 
4,000.00 

15,000.00 
25,000.00 
6,000.00 
8,000.00 

45,000.00 
135,530.00 
68,000.00 
4.(800.00 
2ts,000.OO 
14,000.00 

MERIT MINES, INC. 
1000 TON PER DAY START-UP COSTS 

labor {3 month basis} 
, 250 KW Diesel Generator {rental:? 

Diesel Fuel 
1:l1/2 h.p. Kawasaki engine & Rake 
Case 3 cu. yd. wheel loader with bucket 
D7G Track-tractor with dozer & ripper 
Jaw Crusher 
Vibratory Crushing Grizzley 
Air-Track with Compressor 
2-man core drill truck 
10,000 gallon Water Tank 
Living Quarters 
Sand Filters 
Aluminum Filters 
Tanks 
Pumps 
Electrical .& Plumbing 
Welder 
Holding Tanks 
Mobile Home for electronics 
Heavy Duty Air Conditioner & Dehumidifier 
Office Equipment 
Office Suppl ies 
First Aid Stations 
Safety Equipment 
Security System 
Fencing 
Provisions 
Clothing & Tools 
Miscellaneous Items 
Construction Lobor 
Consulting 
Engineering 
Insurance, etc. 
Pad & Miscellaneous 
Chemicals 
Lab 
Communications 
Cone Crusher 
10 wheel dump truck 

$360,000.00 
6,690.00 
6,435.00 
6,175.00 

18,295.00 
32,500.00 
25,500.00 
26,600.00 
40,000.00 
14,000.00 
3,000.00 

8,000.00 
3,500.00 
J, 800. 00 
2,875.00 
9,440.00 

18,776.00 
3,000.00 

21,300.00 
'12,000.00 
11 ,500.00 
2,875.00 
3,500.00 
3,771.00 
8,885.00 
2,500.00 
8,000.00 
4,000.00 
7,450.00 
4,000.00 

15,000.00 
25,000.00 
6,000.00 
8,000.00 

45,000.00 
135,530.00 
68,000.00 
4 800.00 
2~,000.00 
14,000.00 



(cont. from previous page) 

Facilities (Buildings) 
Precipitator 
Stripper 8. Electrolytics 
Explosives 
Legal 8. Accounting 
Slow Melt Furnance 8. Molds for Silver 

TOTAL COSTS 

37,000.00 
38,000.00 
14,000.00 

4,370.00 
2,500.00 
4,800.00 

$1, 1 0 1 , 767. 00 -

'r . I 
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(cont. from previous page) 

Facilities (Buildings) 
Precipitator 
Stripper & Electrolytics 
Explosives 
Legal & Accounting 
Slow fv1elt Furnance & Molds for Silver 

TOTAL COSTS 

37,000.00 
38,000.00 
14,000.00 

4,370.00 
2,500.00 
4,800.00 

$1, 1 0 1 , 767. 00 -

'r 

(cont. from previous page) 

Facil ities {Suil dings} 
Precipitator 
Stripper & Electrolytics 
Explosives 
Legal & Accounting 
Slow ~It Furnance & Molds for Silver 

TOTAL COSTS 

37,000.00 
38,000.00 
14,000.00 

4,370.00 
2,500.00 
4,800.00 

$1 , 101 ,767.00 -
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MERIT MINES, INC. 
2400 TON PER DAY START-UP COSTS 

CONSTRUCTION AND MOVE ON ••••••••••••••••••••••• $2,430,00.00 
Building Construction, Initial Equipment, 
Licenses, Permits, Mill Equipment and Supplies, 
Electric and Phone Lines-r Trailers for Offices 
living Quarters, Payroll, Food, Housing, etc. 

SERVICES ••••••••••••••••••••••••••••••••••••••••••••• $ 87,000.00 
Engineering, Blasting, Geophysical, 
Geochemical, Ore Dressing Analysis 
(Rock Mechanics), etc. 

- -
ADMINISTRATlVE ••••••••••••••••••••••••• ~ ••••••••••• $.427,960.00 

Nonagement, Accounting, Legal, Office· 
Equipment and Suppl ies, Data Processing, 
Insurance, Security, Transportation, etc. 

OPERATING CAPITAL ................................. $1,055,040.00 

~ : 
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MERIT MINES, INC. 
2400 TON PER DAY START-UP COSTS 

CONSTRUCTION AND MOVE ON ••••••••••••••••••••••• $2,430,00.00 
Building Construction, Initial Equipment, 
Licenses, Permits, Mill Equipment and Supplies, 
Electric and Phone Lines-r Trailers for Offices 
living Quarters, Payroll, Food, Housing, etc. 

SERVICES ••••••••••••••••••••••••••••••••••••••••••••• $ 87,000.00 
Engineering, Blasting, Geophysical, 
Geochemical, Ore Dressing Analysis 
(Rock Mechanics), etc. 

- -ADMINISTRATIVE ••••••••••••••••••••••••• ~ ••••••••••• $. 427,960.00 
Nonagement, Accounting, Legal, Office· 
Equipment and Suppl ies, Data Processing, 
Insurance, Security, Transportation, etc. 

OPERATING CAPITAL ••••••••••••••••••••••••••••••••• $1,055,040.00 
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MERIT MINES, INC. 
2400 TON PER DAY START-UP COSTS 

CONSTRUCTION AND MOVE ON ••••••••••••••••••••••• $2,430,00.00 
Building Construction, Initial Equipment, 
Licenses, Permits, Mill Equipment and Supplies, 
Electric and Phone Lines., Trailers for Offices 
Living Quarters, Payroll, Food, Housing, etc. 

SERV ICES. . •• • •. . • . •• • •••. . . • .•• •.• .. •• •• •• .. . • • .•. ••• $ 87,000.00 
Eng ineering, Blasting, Geophysical, 
Geochemical, Ore Dressing Analysis 
(Rock Mechanics), etc. 

- -
ADMINISTRATlVE ••••••••••••••••••••••••• ~ ••••••••••• $.427,960.00 

Mmagement, Accounting, Legal, Office· 
Equipme nt and Suppl ies, Data Processing, 
Insurance, Security, Transportation, etc. 

OPERATING CAPITAL ................................. $1,055,040.00 
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MINERAL EXTRACTION AND REFINING 

FLOW CHART 

For the Block Beauty Mine 

MINERAL EXTRACTION AND REFINING 

FLOW CHART 

For the Block Beauty Mine 

I , 

MINERAL EXTRACTION AND REFINING 

FLOW CHART 

For the Black Beauty Mine 



FLOW CHART 

A~ COARSE ORE 81N w/ij"xij" Station Grizzley 72 lb. Rail - 24' x 30' 

8.: APRON FEE DER 32" x 16' 18- per min .. 

" 0 
C: 15 32" x 16' x 6' Vibratory Grizzley 

D: UNIVERSAL 2248 Jaw Crusher - 165 H. t'. Diesel @ 275 RPM 3" Setting 

E: 24" (350 Idlers) 250-35u FPM 150 78' in 2 steps Belt Conveyors 
8. G: 

F.: ~"SWINGING ELECTROMAGNET 

H: 64" x 16' w/IIO SPRAY NOZZLES 2-deck lkliversal IsO Screen - 3/4" 

I: 60" 300 H. P. ELECTRIC A-C Hydrocone Crusher 4" Fine Setting - 3/H" Product 

J: 24" 120 (350 Idlers) 250 FPM 36' Belt Conveyor 

K: 5 sets of 6-compartment 30" x 3611 Denver Plunger Jigs 

LI: 2 - 10' x 15' PRECONDITIONING AGITATORS w/Axial Flow 45 H.P. each . 
w/2 - 220 G. P. M. Denver Slurry Pumps 65 H. P. Total .' 

L2: 10' x IS' AXIAL FLOW CONDITIONING AGITATOR 45 H.P. (Copper) 

L3: 10' x 15' AXIAL FLOW CONDITIONING AGITATOR 45 H.P. (Lead-Zinc) 

L4: 10' x 10' AXIAL FLOW CONDITIONING AGITATOR 45 H. P. (Gold-Silver) 

L5: 9' x 10' AXIAL FLOW ALKALI CONDITIONING AGITATOR 40 H.P. (Gold-Silver) 

MI: 12' x 17' 8ALL MILL 1350 H. P. Electric 3/ij" Feed -65 Mesh Product 

~: 10' x 16' BALL MILL 1050 H. P. Electric -65 Mesh Feed -120 Mesh Product 

NI: 30" x 24" DENVER SPIRAL SCREEN 70 Mesh Screen - Oversiz e Flow Through 

N2: 30' x 2411 DENVER SPIRAL SCREEN 120 Mesh Screen 

01: SIt x 4" DENVER SRL - C Pump 

02: SIt x 4" DENVER SRL - C Pump w/03 Surge Pulp Accumulator 
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FLOW CHART 

A~ COARSE ORE 81N w/ti"xti" Station Grizzley 72 lb. Rail - 24' x 30' 

8.: APRON FEE DER 32" x 16' IS- per min. ' 

-. 0 
C: 15 32" x 16' x 6' Vibratory Grizzley 

0: UNIVERSAL 2248 Jaw Crusher - 165 H. f. Diesel @ 275 RPM 3" Setting 

E: 24" (350 Idlers) 250-35u FPM 150 78' in 2 steps Belt Conveyors 
8. G: 

F.: 4ij" SWINGING ELECTROMAGNET 

H: 64" x 16' wiliO SPRAY NOZZLES 2-deck lkliversal IsO Screen - 3/4" 

I: 60 11 300 H. P. ELECTRIC A-C Hydrocone Crusher 4" Fine Setting - 3/ti" Product 

J: 24" 120 (350 Idlers) 250 FPM 36' Belt Conveyor 

K: 5 sets of 6-compartment 30" x 36" Denver Plunger Jigs 

LI: 2 - 10' x 15' PRECONDITIONING AGITATORS w/Axial Flow 45 H.P. each . 
w/2 - 220 G. P. M. Denver Slurry Pumps 65 H. P. Total .' 

L2: 10' x 15' AXIAL FLOW CONDITIONING AGITATOR 45 H.P. (Copper) 
• 

L3: 10' x 15' AXIAL FLOW CONDITIONING AGITATOR 45 H.P. (Lead-Zinc) 

L4: 10' x 10' AXIAL FLOW CONDITIONING AGITATOR 45 H. P. (Gold-Silver) 

L5: 9' x 10' AXIAL FLOW ALKALI CONDITIONING AGITATOR 40 H.P. (Gold-Silver) 

MI: 12' x 17' BALL MILL 1350 H. P. Electric 3/ti" Feed -65 Mesh Product 

M2: 10' x 16' BAll Mill 1050 H.P. Electric -,65 Mesh Feed -120 Mesh Product 

NI: 30" x 24" DENVER SPIRAL SCREEN 70 Mesh Screen - Oversiz e Row Through 

N2: 30' x 24" DENVER SPIRAL SCREEN 120 Mesh Screen 

01: 5" x 4" DENVER SRL - C Pump 

02: 5" x 4" DENVER SRl - C Pump w/03 Surge Pulp Accumulator 
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FLOW CHART 

A~ COARSE ORE 81N w/ti"xti" Station Grizzley 72 lb. Roil - 24' x 30' 

8.: APRON FEE DER 32" x 16' IB- per min .. 

" 0 
C: 15 32" x 16' x 61 Vibratory Grizzley 

D: UNIVERSAL 2248 Jaw Crusher - 165 H. f. Diesel @ 275 RPM 3" Setting 

E: 24" (350 Idlers) 250-35u FPM 150 78' in 2 steps Belt Conveyors 
& G: 

F.: 4t:S" SWINGING ELECTROMAGNET 

H: 64" x 161 w/IIO SPRAY NOZZLES 2-deck lkliversal IsO Screen - 3/4" 

I: 60" 300 H. P. ELECTRIC A-C Hydrocone Crusher 4" Fine Setting - 3/H" Product 

J: 24" 120 (35
0 

Idlers) 250 FPM 36' Belt Conveyor 

K: 5 sets of 6-comportment 30" x 36" Denver Plunger Jigs 

LI: 2 - 10' x 15' PRECONDITIONING AGITATORS w/Axiat Flow 45 H.P. each . 
w/2 - 220 G.P.M. Denver Slurry Pumps 65 H.P. Total' . 

L2: 10' x 15' AX IAL FLOW CON DITIONING AGITATOR 45 H. P. (Copper) 

L3: 10' x 15 1 AXIAL FLOW CONDITIONING AGITATOR 45 H.P. (Lead-Zinc) 
"' 

L4: 10' x 10' AXIAL FLOW CONDITIONING AGITATOR 45 H.P. (Gold-Silver) 

L5: 91 x 10' AXIAL FLOW ALKALI CONDITIONING AGITATOR 40 H.P. (Gold-Silver) 

MI: 12' x 17' 8ALL MILL 1350 H. P. Electric 3/ti" Feed -65 Mesh Product 

M2: 10' x 16' BALL MILL 1050 H.P. Electric -.65 Mesh Feed -120 Mesh Product 

NI: 30" x 24" DENVER SPIRAL SCREEN 70 Mesh Screen - Oversiz e Row Through 

N2: 30' x 24" DENVER SPIRAL SCREEN 120 Mesh Screen 

01: 5" x 4" DENVER SRL - C Pump 

02: 5" x .... DENVER SRL - C Pump w/03 Surge Pulp Accumulator 
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MINERAL EXTRACTION AND REANING FLOW CHART - 8LACK 8EAUTY MINERAL EXTRACTION AND REANING FLOW CHART - aLACK aEAUTY 
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MINERAL EXTRACTION AND REANING FLOW CHART - aLACK aEAUTY 
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FLOW CHART (CONTINUED) 

PI: 24" KREBS HYDRO-CYCLONE 45 - 60 H. P. 

P2: 24" KREBS HY DROCYClONE 45 - 60 H. P. 

Q: 72" x 16' TROMEl SCREEN 100 Mesh 112 H.P. 

RI: MILL AUTOMATIC REAGENT FEEDER 

R2: CYANIDE AN) CAUSTIC AUTOMATIC REAGENT FEEDER 

R3: COPPER STRIPPING & CONDITIONING REAGENT FEEDER 

51: 10-CELl DENVER "SUB-A" 180 cu. ft. Flotation Machine (Free-Flow) 

52: 10-CELL DENVER "SUB-A" 180 cu ft. Flotation Machine (Cell to Cell) 

S3: 10-CELL DENVER uSUB-A" 180 cu ft. Flotation Machine (Cell to Cell) 

S4: 10-CELL DENVER "SUB-AII' 100 cu. ft. Flotation Machine (Cell to Cell) 

T: 6' x 7' CYANIDE MIX TANK 

U: 10 - IS' CROSS-FLATS X 18' CYANIDE LEACH TANKS (Axial Flow Agitator)(Cell to Cell) 
45' x 30' x 10' Decant-Settler Tank 

V: FLOATING DECANT PUMP 50 G.P.M. 10 H.P. Diesel 

WI: 2 BANK,S OF 1.5 TON ACTIVATED CARBON GOLD PRECIPITATION COLUMNS 

W2: 2 BANKS OF 3 TON SILVER PRECIPITATION COLUMNS 

XI: 1200 lb. BACK-FLUSH TYPE SILICA-SAND FILTER 

L6: SILVER AXIAL FLOW CONDITIONER AGITATOR6' x 7' 30 H.P. 

X2: I 6' x 3-DISC DENVER FILTER (Pb) + I 6' x 3 DISC DENVER FILTER (Zw) 

X3: 6' x 6' x 4' COUNTER-CURRENT WASH ING CLOTH':SAND ilLTER 

YI: S-CELL 53/4" WIER DEPTH 60' x 20' SOLVENT EXTRACTION TANK; AGEOUS-ORGA 
IC 
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FLOW CHART (CONTINUED) 

PI: 24" KREBS HYDRO-CYCLONE 45 - 60 H.P. 

P2: 24" KREBS HY DROCYCLONE 45 - 60 H. P. 

Q: 72"x16' TROMELSCREEN IOOMesh 112H.P. 

RI: MILL AUTOMATIC REAGENT FEEDER 

R2: CYANIDE AN> CAUSTIC AUTOMATIC REAGENT FEEDER 

R3: COPPER STRIPPING & CONDITIONING REAGENT FEEDER 

51: 10-CELL DENVER "SUB-A" 180 cu. ft. Flotation Machine (Free-Flow) 

. . 
52: 10-CELL DENVER "SUB-A" 180 cu ft. Flotation Machine (Cell to Cell) 

53: 10-CELL DENVER "SUB-A" 180 cu ft. Flotation Machine (Cell to Cell) 

54: 10-CELL DE NVER "SUB-AII' 100 cu. ft. Flotation Machine (Cell to Cell) 

T: 6' x 7' CYANIDE MIX TANK 

U: 10 - IS' CROSS-FLATS X 18' CYANIDE LEACH TANKS (Axial Flow Agitotor)(Cell to Cell) 
45' x 3~' x 10' Decant-Settler Tank 

V: FLOATING DECANT PUMP 50 G.P.M. 10 H.P. Diesel 

WI: 2 BANI\S OF 1.5 TON ACTIVATED CARBON GOLD PRECIPITATION COLUMNS 

W2: 2 BANKS OF 3 TON SILVER PRECIPITATION COLUMNS 

XI: 1200 lb. BACK-FLUSH TYPE SILICA-SAND FILTER 

L6: SILVER AXIAL FLOW CONDITIONER AGITATOR 6' x 7' 30 H.P. 

X2: I 6' x 3-DISC DENVER FILTER (Pb) + I 6' x 3 DISC DENVER FILTER (Zw) 

X3: 6' x 6' x 4' COUNTER-CURRENT WASHING CLOTH':'SAND 'F'ILTER 
. 

YI: 5-CELL 53/4" WIER DEPTH 60' x 20' SOLVENT EXTRACTION TANK; AGEOUS-ORGA 
IC 
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FLOW CHART (CONTINUED) 

PI: 2411 KREBS HYDRO-CYCLONE 4S - 60 H.P. 

P2: 2411 KREBS HY DROCYClONE 4S - 60 H. P. 

Q: 7211 X 16' TROMEl SCREEN 100 Mesh 112 H.P. 

RI: MilL AUTOMATIC REAGENT FEEDER 

R2: CYANIDE AI\[) CAUSTIC AUTOMATIC REAGENT FEEDER 

R3: COPPER STRIPPING & CONDITIONING REAGENT FEEDER 

SI: IO-CELl DENVER "SUB-AII 180 cu. ft. Flotation Machine (Free-Flow) 

S2: IO-CELl DENVER IISUB-A" 180 cu ft, Flotation I.Aochine (Cell to Cell) 

S3: 10-CELL DENVER "SUB-A" 180 cu ft. Flotation Machine (Cell to Cell) 

S4: 10-CELL DENVER IISUB-Aw 100 cu. ft. Flotation Machine (Cell to Cell) 

T: 6' x 7' CYANIDE MIX TANK 

U: 10 - 15' CROSS-FLATS x 18' CYANIDE lEACH TANKS (Axial Flow Agitator)(Cell to Cell) 
45' x 30' x 10' Decant-Settler Tank 

V: FLOATING DECANT PUMP 50 G.P.M. 10 H.P. Diesel 

WI: 2 BANI\S OF 1.5 TON ACTIVATED CARBON GOLD PRECIPITATION COLUMNS 

W2: 2 BANKS OF 3 TON SILVER PRECIPITATION COLUMNS 

XI: 1200 lb. BACK-FLUSH TYPE SILICA-SAND FILTER 

L6: SILVER AXIAL FLOW CONDITIONER AGITATOR6' x 7' 30 H.P. 

X2: I 6' x 3-DISC DENVER FILTER (Pb) + 16' x 3 DISC DENVER FILTER (Zw) 

X3: 6' x 6' x 4' COUNTER-CURRENT WASH ING ClOTH':SAND "F"ILTER 
. 

YI: 5~CELL S 3/4" WIER DEPTH 60' x 20' SOLVENT EXTRACTION TANK; AGEOUS-ORGA 
IC 
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FLOW CHART (CONTINUED) 

Y2: 5-CELL 30')( 60' X 12' MIXER-SETTLER S-X TANK; ORGANIC-ACID STRIPPING 
w/CONDITIONING (ELECTROLYTIC) & SCAVENGER CELL 

Z: METHAROL HYDROX IDE HEATER-FEE DER 80 H. P. Electric w/20 H. P. 20 G PM Pump 

AA: GOLD ELECTROLYTIC CELLS 

AB: SILVER ELECTROLYTIC CELLS 

AC: 60')( 25' CLARIFIER-THICKENERS CRB Type (3) 

FLOW CHART (CONTINUED) 

Y2: 5-CELL 30')( 60' )( 12' MIXER-SETTLER S-X TANK; ORGANIC-ACID STRIPPING 
w/CONDITIONING (ELECTROLYTIC) & SCAVENGER CELL 

Z: METHAROL HYDROX IDE HEATER-FEE OER 80 H. P. Electric w/20 H. P. 20 G PM Pump 

AA: GOLD ELECTROLYTIC CELLS 

AS: SILVER ELECTROLYTIC CELLS 

AC: 60')( 25' CLARIFIER-THICKENERS CRS Type (3) 
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FLOW CHART (CONTINUE D) 

Y2: 5-CELL 30')( 60' )( 12' MIXER-SETTLER S-X TANK; ORGANIC-ACID STRIPPING 
w/CONDITIONING (ELECTROLYTIC) & SCAVENGER CELL 

Z: METHAROL HYDROXIDE HEATER-FEEDER 80 H.P. Electric w/20 H.P. 20 GPM Pump 

AA: GOLD ELECTROLYTIC CELLS 

AS: SILVER ELECTROLYTIC CELLS 

AC: 60')( 25' CLARIFIER-THICKENERS CRS Type (3) 



_. _ .. . _. __ . _______ . __________ ._. __ ~_---_~'"~.;==~.c.c::. 

r I 

TECK RESOURCES (U.S.), INC. 

INTER-OFFICE LETTER DATE:_-=.::M..=.a:t...y_2::..6.::...!..., .....:1:....,:9.....:8..,;;;2 ____ _ COPIES TO; 
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l 

R.A. Jones 

Peter Marshall 

WHEN FEASIBLE, CONFINE LETTER 
TO ONE SUBJECT 

Black Beauty Claims - 21 claims staked in 526/35; T17S; RIOE 
Pima County Arizona 

Silver and gold bearing metasomatic zones occur as large elongate bodies 
along multiple, sometimes sheared contracts between diorite intrusives, 
and a complex of sedimentary to meta-sedimentary rocks. 

Preliminary geologic mapping and rock sampling over an area of 2500 feet 
by lOOOfeet, covering the north-eastern portion of the claims, along with 
several samples off the mapped area,indicate the potential for large scale 
economic mineralization exists. A detailed, and extensive exploration 
program including geologic mapping and sampling of a 5 to 10 square mi le 
area, bases on a photo-g~ologic map is warr~nted. 

~ 

Three days were spent on the ~roperty, sampling and mapping. A total of 
52 rock chip, dump and soil samples were collected. Of these samples 22 
dre 'fire assayed at Jacob's Assay Office in Tucson, Arizona; the remain­
ing were geochemically analyzed at Bondar-Clegg Labs. in North Vancouver, 
British Colomb.ia. 

A detailed description of each sample was made, and the sample site was 
plotted on a base map at a scale of 1"=100'. Additional geologic detail 
was also plotted using a Brunton and Topofil for survey control. Sample 
descriptions, assay reports, and a copy of the preliminary map will ac­
wmpany this memo. 

P.G. Marshall . 
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INTER-OFFICE LETTER 

R.A. Jones 

: Peter Marshall 

TECK RESOURCES (U.S.). INC. 
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WHEN FEASIBLE, CONFINE LETTER 
TO ONE SUBJECT 

Black Beauty Claims - 21 claims staked in S26/35; T17S; R10E 
Pima County Arizona 

Silver and gold bearing metasomatic zones occur as large elongate bodies 
along multiple, sometimes sheared contracts between diorite intrusives, 
and a complex of sedimentary to meta-sedimentary rocks. 

Preliminary geologic mapping and rock sampling over an area of 2500 feet 
by 1000feet, covering the north-eastern portion of the claims, along with 
several samples off the mapped area,indicate the potential for large scale 
economic mineralization exists. A detailed, and extensive exploration 
program including geologic mapping and sampling of a 5 to 10 square mile 
area, bases on a photo-g~ologic map is warr~nted . 

... 
Three days were spent on the ~roperty, sampling and mapping. A total of 
52 rock chip, dump and soil samples were collected. Of these samples 22 
~re 'fire assayed at Jacob's Assay Office in Tucson, Arizona; the remain­
ing were geochemically analyzed at Bondar-Clegg Labs. in North Vancouver, 
British Colomb,ia. 

A detailed description of each sample was made, and the sample site was 
plotted on a base map at a scale of 1"=100'. Additional geologic detail 
was also plotted using a Brunton and Topofil for survey control. Sample 
descriptions, assay reports, and a copy of the preliminary map will ac­
wmpany this memo. 
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R.A. Jones 

Peter Marshall 

WHEN FEASIBLE, CONFINE LETTER 
TO ONE SUBJECT 

Black Beauty Claims - 21 claims staked in 526/35; T17S; RlOE 
Pima County Arizona 

Silver and gold bearing metasomatic zones occur as large elongate bodies 
along multiple, sometimes sheared contracts between diorite intrusives, 
and a complex of sedimentary to meta-sedimentary rocks. 

Preliminary geologic mapping and rock sampling over an area of 2500 feet 
by lOOOfeet, covering the north-eastern portion of the claims, along with 
several samples off the mapped area,indicate the potential for large scale 
economic mineralization exists. A detailed, and extensive exploration 
program including geologic mapping and sampling of a 5 to 10 square mile 
area, bases on a photo-g~ologic map is warr~nted . 

... 
Three days were spent on the ~roperty, sampling and mapping. A total of 
52 rock chip, dump and soil samples were collected. Of these samples 22 
Hre fire assayed at Jacob's Assay Office in Tucson, Arizona; the remain­
ing were geochemically analyzed at Bondar-Clegg Labs. in North Vancouver, 
British Colomb.ia. 

A detailed description of each sample was made, and the sample site was 
plotted on a base map at a scale of 1"=100'. Additional geologic detail 
was also plotted using a Brunton and Topofil for survey control. Sample 
descriptions, assay reports, and a copy of the preliminary map will ac­
wmpany this memo. 
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BLACK BEAUTY CLAIMS 
SAMPLE DESCRIPTIONS WITH ASSAY RESULTS ' 

BB-1: A rock chip sample of a white felted mass of calc-sil icates containing 
Gold:.OO4 oz. troy per ton & 3.60 troy ozs. Silver/ton. 

BB-2: Sample from the dump of a small shaft on the side of the hill containing 
Gold: .006 troy oz./ton & 4.75 troy ozs. Silver/ton. 

BB-3: Dump sample from nearby dump containing Gold: .004 troy oz./ton 
and 6.50 ozs.troy/ton of Silver. 

BB-4: A rock chip sample of metasomatic iron oxides containing Gold: .005 oz. 
troy/ton & 5.35 tr .ozs./ton Silver. 

BB-5: A 6 to 12 foot vein, within an oxidized zone. Visible chalcopyrite and 
tiny flakes of what may be ruby silver. Fractures are smeared with secondary 
copper carbonates. The sample assyed .070 troy oz. Gold/ton and 45.00 troy 
ozs. of Silver/ton. 

B8-6: A chip sample across 15 feet of oxidized iron in the contact zone and 
assayed .016 tr.oz./ton ~old and 15.30 tr.ozs./ton Silver. 

BB~7: Dump sample to the West of Claim '1 on the old "Yellow-Bird" mine, 
near a 40 foot deep shaft. The amount of material on dump indicates more 
extensive workings. A fine grained sil icaceous meta-sediment with yellow 
and black oxide staining. The sample assayed .013 tr .oz./ton Gold and 
.60 tr .oz./ton Silver. 

B8-8: Dump Sample, same site, selected, black oxide stained material 
showing secondary copper carbonate staining. Assayed. 117 tr .oz./ton Gold, 
and 6..65 tr .ozs./ton Silver. 

8B-9: Dump sample from nearby shaft. Veins with red and black oxide crusts 
in quar,tz and often well crystallized as micro-druses. Assayed .011 oz.tr./ton 
Gold and .40 tr .oz./ton Silver. 

8B-10: Rock chip. Recrystallized white silicaceous limestone.Assay not done. 

88-11: Rock chip. As above, similar rock unit. 

8B-12: Rock chip. Coarse grained, green intrusive, probably o'f the diorite 
clan. . 
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BLACK BEAUTY CLAIMS 
SAMPLE DESCRIPTIONS WITH ASSAY RESULTS ' 

B8-1: A rock chip sample of a white felted mass of calc-silicates containing 
Gold:.OO4 oz. troy per ton & 3.60 troy ozs. Silver/ton. 

88-2: Sample from the dump of a small shaft on the side of the hill containing 
Gold: .006 troy oz./ton & 4.75 troy ozs. Silver/ton. 

88-3: Dump sample from nearby dump containing Gold: .004 troy oz./ton 
and 6.50 ozs.troy/ton of Silver. 

88-4: A rock chip sample of metasomatic iron oxides containing Gold: .005 oz. 
troy/ton & 5.35 tr.ozs./ton Silver. 

88-5: A 6 to 12 foot vein, within an oxidized zone. Visible chalcopyrite and 
tiny flakes of what may be ruby silver. Fractures are smeared with secondary 
copper carbonates. The sample assyed .070 troy oz. Gold/ton and 45.00 troy 
ozs. of Silver/ton. 

88-6: A chip sample across 15 feet of oxidized iron in the contact zone and 
assayed .016 tr.oz./ton <:;old and 15.30 tr.ozs./ton Silver. 

88':"7: Dump sample to the West of Claim '1 on the old "Yellow-8ird" mine, 
near a 40 foot deep shaft. The amount of material on dump indicates more 
extensive workings. A fine grained sil icaceous meta-sediment with yellow 
and black oxide staining. The sample assayed .013 tr.oz./ton Gold and 
.60 tr. oz ./ton Silver. 

88-8: Dump Sample, same site, selected, black oxide stained material 
showing secondary copper carbonate staining. Assayed. 117 tr .oz./ton Gold, 
and 6..65 tr.ozs./ton Silver. 

88-9: Dump sample from nearby shaft. Veins with red and black oxide crusts 
in quar.tz and often well crystallized as micro-druses. Assayed .011 oz.tr./ton 
Gold and .40 tr .oz./ton Silver. 

88-10: Rock chip. Recrystallized white silicaceous limestone.Assay not done. 

88-11: Rock chip. As above, similar rock unit. 

88-12: Rock chip. Coarse grained, green intrusive, probably o'f the diorite 
clan. · 
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8LACK 8EAUTY CLAIMS 
SAMPLE DESCRIPTIONS WITH ASSAY RESULTS ' 

88-1: A rock chip sample of a white felted mass of calc-sil icates containing 
Gold:.OO4 oz. troy per ton & 3.60 troy ozs. Silver/ton. 

88-2: Sample from the dump of a small shaft on the side of the hill containing 
Gold: .006 troy oz./ton & 4.75 troy ozs. Silver/ton. 

88-3: Dump sample from nearby dump containing Gold: .004 troy oz./ton 
and 6.50 ozs.troy/ton of Silver. 

88-4: A rock chip sample of metasomatic iron oxides containing Gold: .005 oz. 
troy/ton & 5.35 tr .ozs./ton Silver. 

8B-5: A 6 to 12 foot vein, within an oxidized zone. Visible chalcopyrite and 
tiny flakes of what may be ruby silver. Fractures are smeared with secondary 
copper carbonates. The sample assyed .070 troy oz. Gold/ton and 45.00 troy 
ozs. of Silver/ton. 

BB-6: A chip sample across 15 feet of oxidized iron in the contact zone and 
assayed .016 tr.oz./ton ~old and 15.30 tr.ozs./ton Silver. 

8B~7: Dump sample to the West of Claim '1 on the old "Yellow-Bird" mine, 
near a 40 foot deep shaft. The amount of material on dump indicates more 
extensive workings. A fine grained silicaceous meta-sediment with yellow 
and black oxide staining. The sample assayed .013 tr.oz./ton Gold and 
.60 tr .oz./ton Silver. 

B8-8: Dump Sample, same site, selected, black oxide stained material 
showing secondary copper carbonate staining. Assayed. 117 tr .oz./ton Gold, 
and 6...65 tr .ozs./ton Silver. 

BB-9: Dump sample from nearby shaft. Veins with red and black oxide crusts 
in quar.tz and often well crystallized as micro-druses. Assayed .011 oz.tr./ton 
Gold and .40 tr .oz./ton Silver. 

BB-10: Rock chip. Recrystallized white silicaceous limestone.Assay not done. 

BB-11: Rock chip. As above, similar rock unit. 

8B-12: Rock chip. Coarse grained, green intrusive, probably o"f the diorite 
clan. . 
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88-13: Rock chip from drill cuttings, similar dioritic material as BB-12. 
No Assay made. 

88-14: Rock chip - in place from trench running N 17 deg.W, dip 67 deg.E, 
conformable to upended limestone beds, abundant iron and manganese oxides. 
The host rock is rec rysta I I ized I imestohe with oxides and smears of sericite on 
fractures. Assay not complete. 

8B-15: Rock chip silicified grey limestone, minor brecciation, and intense 
cross fracturing. Assays not complete. 

88-16: Rock chip. Host rock is a recrystallized limestone with crudely 
crystalline quartz veins containing bornite, copper carbonates, siderite/ankerite 
and oxidized pyrite cubes. Zone is up to 4 feet wide with sericitized contacts 
trending N 10 deg. W with near verticle dips. Assayed .016 Gold and 3.25 oz. 
tr./ton Silver. 

B8-17: Rock chip of silicaceous limestone trending N 12 deg. W with near 
verticle dips, some black smears of iron oxides • 

. 
88-18: Rock chip of quartzite, intensely cross-fractured. 

B8-19: Rock chip. Grey, -medium grained silicaceous limestone, with pods of 
quartz, lined with iron/manganese oxides. 

8B-20: Rock chip. Quartzite, intensely cross-fractured along contact with 
limestone. 

8B-21: Soil sample of decomposed quartzite origin, with disseminated 
brownish "clots" of iron oxide. . 

8B-22i Rock chip. Contorted, silicified limestone along a quartzite contact. 

8B-23: Residual Soil, derived from limestone. 

8B-24: Rock chip of fissile white limestone. 

88-25: Rock chip, white, massive, but cross-fractured quartzite, often 
showing smears of black iron/manganese oxides. 

88-26: Rock chip from a 12 inch thick bed of iron/manganese oxides 
conformable to the upended bedding of the host limestone. 

8B-27: Large dump sample of the above mix of iron and manganese oxides, 
typical of a large bed of this material. Assayed .005 tr.oz.Gold/ton and 
3.70 tr.ozs. Silver per ton. 
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88-13: Rock chip from drill cuttings, similar dioritic material as 88-12. 
No Assay made. 

88-14: Rock chip - in place from trench running N 17 deg.W, dip 67 deg.E, 
conformable to upended limestone beds, abundant iron and manganese oxides. 
The host rock is recrystall ized I imestohe with oxides and smears of sericite on 
fractures. Assay not complete. 

88-15: Rock chip silicified grey I imestone, minor brecciation, and intense 
cross fracturing. Assays not compl ete. 

88-16: Rock chip. Host rock is a recrystallized limestone with crudely 
crystall ine quartz veins containing bornite, copper carbonates, siderite/ankerite 
and oxidized pyrite cubes. Zone is up to 4 feet wide with sericitized contacts 
trending N 10 deg. W with near verticle dips. Assayed .016 Gold and 3.25 oz. 
tr./ton Silver. 

8B-17: Rock chip of silicaceous limestone trending N 12 deg. W with near 
verticle dips, some black smears of iron oxides. 

8"B-18: Rock chip of quartzite, intensely cross-fractured. 

8B-19: Rock chip. Grey, 'medium grained silicaceous limestone, with pods of 
quartz, I ined with iron/manganese oxides. 

8B-20: Rock chip. Quartzite, intensely cross-fractured along contact with 
limestone. 

88-21: Soil sample of decomposed quartzite origin, with disseminated 
brownish "clots" of iron oxide. . 

8B-22. Rock chip. Contorted, silicified limestone along a quartzite contact. 

8B-23: Residual Soil, derived from limestone. 

88-24: Rock chip of fissile white limestone. 

8B-25: Rock chip, white, massive, but cross-fractured quartzite, often 
showing smears of black iron/manganese oxides. 

88-26: Rock chip from a 12 inch thick bed of iron/manganese oxides 
conformable to the upended bedding of the host limestone. 

8B-27: Large dump sample of the above mix of iron and manganese oxides, 
typical of a large bed of this material. Assayed .005 tr .oz. Gold/ton and 
3.70 tr.ozs. Silver per ton. 
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88-13: Rock chip from drill cuttings, similar dioritic material as BB-12. 
No Assay made. 

BB-14: Rock chip - in place from trench running N 17 deg.W, dip 67 deg.E, 
conformable to upended limestone beds, abundant iron and manganese oxides. 
The host rock is rec rysta I I ized I imestohe with oxides and smears of sericite on 
fractures. Assay not compl ete. 

8B-15: Rock chip silicified grey limestone, minor brecciation, and intense 
cross fracturing. Assays not compl ete • 

88-16: Rock ch ip. Host rock is a recrystall ized I imestone with crudel y 
crystalline quartz veins containing bornite, copper carbonates, siderite/ankerite 
and oxidized pyrite cubes. Zone is up to 4 feet wide with sericitized contacts 
trending N 10 deg. W with near verticle dips. Assayed .016 Gold and 3.25 oz. 
tr./ton Silver. 

8B-17: Rock chip of silicaceous limestone trending N 12 deg. W with near 
verticle dips, some black smears of iron oxides • 

. 
88-18: Rock chip of quartzite, intensely cross-fractured. 

88-19: Rock chip. Grey, -medium grained silicaceous limestone, with pods of 
quartz, I ined with iron/manganese oxides. 

88-20: Rock chip. Quartzite, intensely cross-fractured along contact with 
limestone. 

8B-21: Soil sample of decomposed quartzite origin, with disseminated 
brownish "clots" of iron oxide. . 

8B-22; Rock chip. Contorted, silicified limestone along a quartzite contact. 

88-23: Residual Soil, derived from limestone. 

88-24: Rock chip of fissile white limestone. 

88-25: Rock chip, white, massive, but cross-fractured quartzite, often 
showing smears of black iron/manganese oxides. 

88-26: Rock chip from a 12 inch thick bed of iron/manganese oxides 
conformable to the upended bedding of the host limestone. 

8B-27: Large dump sample of the above mix of iron and manganese oxides, 
typical of a large bed of this material. Assayed .005 tr.oz.Gold/ton and 
3.70 tr.ozs. Silver per ton. 
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88-28: Rock chip of Iron/manganese oxides in limestone.Assayed .018 Gold 
ond 33.10 tr .ozs. Silver per ton. 

88-29: Rock chip. An oxide zone in the host limestone.Assay not complete. 

88-30: Dump sample of hematite excavated from a small test pit • Assay not ready. 

8B-31 ~ Rock chip from a fault or shear system, heavily coated with iron oxides. 
Assays not yet ready. 

8B-32: Rock ch ip from a vein striking N 25 to 30 deg. W, dipping 30 deg. to 
the East, with a width of about 6 feet, cuts the regional 43 deg dip of the 
limestone. Composed ma inl y of massive wh ite quartz with disseminated aggregates 
of Galena, often showing minor copper carbonates. Rock to the East of the vein 
shows abundant iron oxide content. Assayed .010 tr.oz./ton Gold and .55 tr.oz. 
per ton S i I ver • 

BB-33:Rock chip. A buffy colored, altered limestone, with development of 
calc-silicate minerals. Quartz veining and thinly disseminated iron oxides. 
Assay not yet completed. 

8B-34: Dump Sample. A mix of tactite and diorite from the contact zone, with 
smears of copper carbonates. Assay not yet completed. 

8B-35:Dump sample. Ta'ctite rock of dark calc-sil icates, with abundant iron 
oxides. Assay not yet completed. 

BB-3Q: Rock chip. Metasomatic vein or replacement lode of black specular 
hematite, conformable to the N 30 deg W strike and near vertical dip of the 
host limestone. Assay not yet completed. 

I 

BB-37: Rock chip. A "Felted" mass of white calc-silicates in a fine buffy 
matrix with thin smears of azurite or other copper-silver secondary mineral­
ization. Assayed .008 tr.oz. Gold/ton and 4.55 tr.ozs. Silver per ton. 

8B-38: Rock chip. A buffy, coarse grained tactite from a 5 foot chip across a 
shear zone. Assys. not available. 

8B-39:Rock chip. A 5 foot continuous sample from above sample. Assays not 
yet completed. 

8B-40: Rock chips. A 5 foot sample of recrystallized calcite and silicates 
with finely disseminated sulphides. Assay not completed. 
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88-28: Rock chip of Iron/manganese oxides in limestone.Assayed .018 Gold 
and 33.10 tr.ozs. Silver per ton. 

88-29: Rock chip. An oxide zone in the host limestone.Assay not complete. 

88-30: Dump sample of hematite excavated from a small test pit.Assay not ready. 

88-3h Rock chip from a fault or shear system, heavily coated with iron oxides. 
Assays not yet ready. 

88-32: Rock chip from a vein striking N 25 to 30 deg. W, dipping 30 deg. to 
the East, with a width of about 6 feet, cuts the regional 43 deg dip of the 
I imestone. Composed mainly of massive white quartz with disseminated aggregates 
of Galena, often showing minor copper carbonates. Rock to the East of the vein 
shows abundant iron oxide content. Assayed .010 tr.oz./ton Gold and .55 tr.oz. 
per ton Silver. 

8B-33:Rock chip. A buffy colored, altered I imestone, with development of 
calc-silicate minerals. Quartz veining and thinly disseminated iron oxides. 
Assay not yet completed. 

8B-34: Dump Sample. A mix of tactite and diorite from the contact zone, with 
smears of copper carbonates. Assay not yet completed. 

88-35: Dump sample. Ta"ctite rock of dark calc-silicates, with abundant iron 
ox ides. Assa y not yet compl eted • 

88-3Q: Rock chip. Metasomatic vein or replacement lode of black specular 
hematite, conformable to the N 30 deg W strike and near vertical dip of the 
hast limestone. Assay not yet completed. 

I 

8B-37: Rock chip. A IIFelted" mass of white calc-sil icates in a fine buffy 
matrix with thin smears of azurite or other copper-silver secondary mineral­
ization. Assayed .008 tr.oz. Gold/ton and 4.55 tr.ozs. Silver per ton. 

88-38: Rock chip. A buffy, coarse grained tactite from a 5 foot chip across a 
shear zone. Assys. not available. 

8B-39:Rock chip. A 5 foot continuous sample from above sample. Assays not 
yet compl eted. 

88-40: Rock chips. A 5 foot sample of recrystallized calcite and silicates 
with finely disseminated sulphides. Assay not completed. 
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88-28: Rock chip of Iron/manganese oxides in limestone.Assayed .018 Gold 
and 33.10 tr .ozs. Silver per ton. 

88-29: Rock chip. An oxide zone in the host limestone.Assay not complete. 

88-30: Dump sample of hematite excavated from a small test pit. Assay not ready. 

8B-3h Rock chip from a fault or shear system, heavily coated with iron oxides. 
Assays not yet ready. 

8B-32: Rock ch ip from a vein striking N 25 to 30 deg. W, dipping 30 deg. to 
the East, with a width of about 6 feet, cuts the regional 43 deg dip of the 
limestone. Composed mainly of massive white quartz with disseminated aggregates 
of Galena, often showing minor copper carbonates. Rock to the East of the vein 
shows abundant iron oxide content. Assayed .010 tr.oz./ton Gold and .55 tr.oz. 
per ton Silver. 

BB-33:Rock chip. A buffy colored, altered limestone, with development of 
calc-silicate minerals. Quartz veining and thinly disseminated iron oxides. 
Assay not yet completed. 

BB-34: Dump Sample. A mix of tactite and diorite from the contact zone, with 
smears of copper carbonates. Assay not yet completed. 

BB-35:Dump sample. Ta'ctite rock of dark calc-sil icates, with abundant iron 
oxides. Assay not yet completed. 

BB-3Q: Rock chip. Metasomatic vein or replacement lode of black specular 
hematite, conformable to the N 30 deg W strike and near vertical dip of the 
host limestone. Assay not yet completed. 

I 

8B-37: Rock chip. A "Felted" mass of white calc-silicates in a fine buffy 
matrix with thin smears of azurite or other copper-silver secondary mineral­
ization. Assayed .008 tr.oz. Gold/ton and 4.55 tr.ozs. Silver per ton. 

BB-38: Rock chip. A buffy, coarse grained tactite from a 5 foot chip across a 
shear zone. AssYS. not available. 

BB-39:Rock chip. A 5 foot continuous sample from above sample. Assays not 
yet compl eted. 

BB-40: Rock chips. A 5 foot sample of recrystallized calcite and sil icates 
with finely disseminated sulphides. Assay not completed. 
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BB-41: Three 6.5 foot continuous samples across a deposit of black iroft 
oxide along a scarn - limestone contact. BB-41 Assayed .027 tr.oz./ton 
Gold and 3.80 tr.ozs./ton Silver. 

BB-42: As above. Assayed .005 tr.oz./ton Gold and .70 tr.oz./ton Silver. 

B8-43: As above.Assayed .007 tr.oz./ton Gold and .70 tr.oz./ton Silver. 

BB-44:Dump sample. Showing copper staining in a fractured quartzite. 
Assayed .006 tr.oz./ton Gold and .90 tr.oz./ton Silver. 

BB-45: Rock chip. 10tb.somple adjacent to sample 88-32 on an 8 foot chip 
across a fissile white to green medium grained, and often 'felted ' mass of 
altered calc-silicates. Assayed .009 tr.oz.Gold per ton and .15 tr.oz./ton 
Silver. 

B8-46: Rock chips, a 10 lb. sample from the end face of old workings of 
heavy iron oxide in altered toctite of white 'felted' calc-silicates, with 
thinnly disseminated bonds of a sulphide across much of this material. 
Assayed a trace of Gold and .35 tr .oz./ton Silver. 

B8-47: Rock chip. Of black iron and manganese oxides, with abundant 
calcite veining, striking N 45 to 50 deg W. Sample in 8 foot thick vein, 
but total width of zone is undetermined. Zone would appear to be at least 
15 ·feet thick. Assayed' .009 tr.oz./ton Gold and 1.20 tr.ozs./ton Silver. 

88-48: Dump sample of same material. Assayed Trace Gold and 2.10 tr .ozs. 
per ton Silver. 

88-49: Dump sample. Typical of a hematized bed at least 8 to 10 feet wide. 
Assayed a trace of Gold and 1.30 ozs.tr./ton Silver. 

B8-50:Rock chip of siliceous limestone beds, east of a contact of dioritic rocks. 
Assys: incompl ete. 

B8-51 :Rock chip from upended fissile gneisses, of a meto-sedimentary origin, 
similar to a distant rock display of a buffy color similar to the quartzite on 
the other side of the ridge. Assays incomplete. 

B8-52: Soil samples derived from oxide cooted quartzites. Assays incomplete. 

NOTE: Samples were not less than Sibs. ,nor generally more than 10 Ibs. 
NOTE: No samples were taken from primary vein mineralization areas such 

as directly from the hematite vein, the Galena vein, or Tetrahedrites. 
Most smples were token from a few feet to 20 or more feet from the veins. 

A broad analysis of the overall mineralization Qf this property was the object, 
not just samples from the primary veins, or high grade, as most of this work had 
been done preov iousl y • 

P.G. Marshall, 
Senior Geologist 
TECK RESOLRCES (U.S.), INC. 
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88-41: Three 6.5 foot continuous somples across a deposit of black irotl 
oxide along a scarn - limestone contact. 88-41 Assayed .027 tr .oz./ton 
Gold and 3.80 tr.ozs./ton Silver. 

88-42: As above. Assayed .005 tr.oz./ton Gold and .70 tr.oz./ton Silver. 

88-43: As above.Assayed .007 tr.oz./ton Gold and .70 tr.oz./ton Silver. 

88-44:Dump sample. Showing copper staining in a fractured quartzite. 
Assayed .006 tr .oz./ton Gold and. 90 tr .oz./ton Silver. 

88-45: Rock chip. 10.b.sample adjacent to sample 88-32 on an 8 foot chip 
across a fissile white to green medium grained, and often'felted' mass of 
altered calc-silicates. Assayed .009 tr.oz.Gold per ton and .15 tr.oz./ton 
Silver. 

88-46: Rock chips, a 10 lb. sample from the end face of old workings of 
heavy iron oxide in altered tactite of white 'felted' calc-sil icates, with 
thinnly disseminated bands of a sulphide across much of this material. 
Assayed a trace of Gold and .35 tr .oz./ton Silver. 

88-47: Rock chip. Of black iron and manganese oxides, with abundant 
calcite veining, striking N 45 to 50 deg W. Sample in 8 foot thick vein, 
but total width of zone is undetermined. Zone would appear to be at least 
15'feet thick. Assayed .009 tr.oz./ton Gold and 1.20 tr.ozs./ton Silver. 

88-48: Dump sample of same material. Assayed Trace Gold and 2.10 tr.ozs. 
per ton Silver. 

88-49: Dump sample. Typical of a hematized bed at least 8 to 10 feet wide. 
Assayed a trace of Gold and 1.30 ozs.tr./ton Silver. 

88-50:Rock chip of siliceous limestone beds, east of a contact of dioritic rocks. 
Assys: incomplete. 

88-51 :Rock chip from upended fissile gneisses, of a meta-sedimentary origin, 
similar' to a distant rock display of a buffy color similar to the quartzite on 
the other side of the ridge. Assays incomplete. 

88-52: Soil samples derived from oxide cooted quartzites. Assays incomplete. 

NOTE: Samples were not less than 5 Ibs. ,nor generally more than 10 Ibs. 
NOTE: No samples were taken from primary vein mineral ization areas such 

as directly from the hematite vein, the Galena vein, or Tetrahedrites. 
Most smples were taken from a few feet to 20 or more feet from the veins. 

A broad analysis of the overall mineralization Qf this property was the object, 
not just samples from the primary veins, or high grade, as most of this work had 
been done preaviously. 

P. G. Marshall, 
Senior Geologist 
TECK RESOlRCES (U.S.),INC. 
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88-41: Three 6.5 foot continuous samples across a deposit of black iroft 
oxide along a scarn - I imestone contact. BB-41 Assayed .027 tr .oz./ton 
Gol d and 3.80 tr. ozs ./ton Silver. 

BB-42: As above. Assayed .005 tr.oz./ton Gold and .70 tr.oz./ton Silver. 

BB-43: As above.Assayed .007 tr.oz./ton Gold and .70 tr.oz./ton Silver. 

BB-44:Dump sample. Showing copper staining in a fractured quartzite. 
Assayed .006 tr.oz./ton Gold and .90 tr.oz./ton Silver. 

BB-45: Rock chip. 10tb.somple adjacent to sample BB-32 on an 8 foot chip 
across a fissile white to green medium grained, and often'felted' mass of 
altered calc-silicates. Assayed .009 tr.oz.Gold per ton and .15 tr.oz./ton 
Silver. 

BB-46: Rock chips, a 10 lb. sample from the end face of old workings of 
heavy iron oxide in altered toctite of white 'felted' calc-silicates, with 
thinnly disseminated bonds of a sulphide across much of this material. 
Assayed a trace of Gold and .35 tr .oz./ton Silver. 

B8-47: Rock chip. Of black iron and manganese oxides, with abundant 
calcite veining, striking N 45 to 50 deg W. Sample in 8 foot thick vein, 
but total width of zone is undetermined. Zone would appear to be at least 
15 'feet thick. Assayed' .009 tr.oz./ton Gold and 1.20 tr.ozs./ton Silver. 

BB-48: Dump sample of same material. Assayed Trace Gold and 2.10 tr .ozs. 
per ton Silver. 

BB-49: Dump sample. Typical of a hematized bed at least 8 to 10 feet wide. 
Assayed a trace of Gold and 1.30 ozs.tr./ton Silver. 

BB-50:Rock chip of siliceous limestone beds, east of a contact of dioritic rocks. 
Assys: incomplete. 

BB-51 :Rock chip from upended fissile gneisses, of a meto-sedimentary origin, 
similar' to a distant rock display of a buffy color similar to the quartzite on 
the other side of the ridge. Assays incomplete. 

8B-52: Soil samples derived from oxide coated quartzites. Assays incomplete. 

NOTE: Samples were not less than Sibs. ,nor generally more than 10 Ibs. 
NOTE: No samples were taken from primary vein mineral ization areas such 

as directly from the hematite vein, the Galena vein, or Tetrahedrites. 
Most smples were token from a few feet to 20 or more feet from the veins. 

A broad analysis of the overall mineralization Qf this property was the object, 
not just samples from the primary veins, or high grade, as most of this work had 
been done preaviously. 

P. G. Morshall, 
Senior Geolog ist 
TECK RESOLRCES (U.S.), INC. 
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GEOCHEMICAL ANALYSIS 
7-12-73 Date R.~lyecS .... __ . ___ . __ . ___ _ Palo A1to Ranch Qd. ~~5 Stevens Htn. Locat10D __ ._. ___ • __ .. ____ .. __ ..••. _ .. __ ._ 

Em. Spec. ... _ .. _ ...... _ .. _ .. _ .. _ ..... _ Z·Ray ._ .... __ .. _ ............. _ .. _ Chern. __ . __ ._. __ ._._._ 
Prosp. Arizona 

Geolog1at -'--'- '--'-JOF .----

Pu!, SAMPLE HUWIEB Mo PI» Z4 Cu Ag Au 
·If .. T. L .. lDEJfT. , .. .M. '''.M. , .. .N. '''.M. OIlTON OIITOH .!l pj)rn ~b' 

6220 17-10-27-2cF X X X 
"'.1" .I ~III'. J 
",.;M - J" ES 9L 75L 96/ 573Y ES .Ov L ES 8/ / 

6221 It eN;" .'.ICr;, X X .x 
v."'~_%,~ • 

ES it / 56L 70/ 98V ES <.gg' / ES <.V / 
6227 5 " """.n·"". ..! X X " ,., .... -'".,. 

E~ lO.L 65.L 52L 29j( ES <'.98' L ES 5/ L . 
6223 28-1 X X X 

A,. It 1;.'/.'-
1I'f);" _ , 61 c lto/ 75L 5~ )it~ M O.~ L AA 80/ L 

622lt 2 J'''.;.r, X X X X 
..,,?'A. e/ •• ",..,'c- . 
., .i·;v . ~,. ES 15'/ 1~ 17)" 28§'t ES .7¥ / ES 30/" ~ 

• 
622$ 35-1 X X X X X X 

"'., .. - . .f" 

899/ 2·M 36JY lt3f!P' 16~ / ES 7/ It~ 
6226 36-1 X X X X X e,·""·'-' ," -;- .. -~,-.,..;-

ES 20/ ~~ 23~ 15SJ 7.B] 8/ 88~ / ES 

L L. ./ L ../ .. ' . /< l t (J IUt-M· ··" . I }M"r~ . • 
o :,:: ~/'!., 
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-- 7 A'\ ./J_ J;;" I.""v It.--/ V. ~ 'I . • "' .. ~ X~j W" ,I: > ~. 1_.' .I 
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GEOCHEMICAL ANALYSIS 
7-12-73 Dat. B.cel .... d .... __ . ___ ._._. ___ _ Palo Alto Ranch Qd. ~~S Stevens Htn. LocatlOD _._. ___ • __ .. ____ .. __ ..••. _ •... _ ._ 

Em. Spec:. ... _ ._ ...... _ .. _ .. ___ ..... _ X·Bay ._ .... _._ .. _ ............. _ .. _ Ch.Jn. _._. __ ._. __ ._. __ _ 
P rosp. Ari zona 

Ceologial --'-"'-'--'-JDF ----

hi!. IAMPLE HUMIER No ,l» ZA C\I Ag A\I 
.Jf .. T. L L miNi. • .IX '.I.M. • .IX .... N • OII1'OH OZITOH 81 Dom Sb l 

6220 17-10-27-2cF X X X 
".~" .I~"'" II 
",.;M - J" ES 9 / 75/ 96/ 573Y ES .ov / ES 8/ / 

6221 It c: N ., ~'.ICr" X X X 

v."'~ _%,~ • 
ES it / 56/ 70/ 985/ ES (.99' / ES <.V / 

6227 5 ~~7"'n·"". X X X ",., .... .t"". 
E~ 10/ 65/ 52/ 29;/ ES <..~ / ES 5/ / 

. 
6223 28-1 x X x 

... ,. it ~;.,,/. '" ...... ~. ,- e Jto / 75/ 50/ )lt~ AA 0.9ft / AA 80/ / 

622" 2 J,JI .;.r, X x x x .. ,~ .. J •• ",,;c. . 
", .;wiv . ~ .. ES 15'/ 17¥ 17)" 28~ ES .7V' / ES 36/ 75Y 

• 
6225 35-1 x X x x x x 

".;,. - . .t" 

890/ 2.98' 36p1 lt38y 16$ / ES 7/ 1t8)d 

6226 36-1 x X x x X e,·'-'''·''' ." _; ... -/,_'1'>;. 
ES 20/ 85~ 23~ 158jY 7.B) 8/ 88~ / ES 

./ ../ ./ ./ ./ 

~l! I tl a ([;.U'i .~;'1·1;;"r.;.. .' 
() ;:;~;.;(, 

_ . '1' 1'.../ J 

""" °fr;; 'J I>. A ]~ I.','" Ie ./ "- )I . • ':t.J.) w'.' r: d ("I I •.• . '. 
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, .., "'-- I j". _ :< d .;::, R r (,) W ) . L,-- J) M d , ' 1".1' '" .~...-; 
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GEOCHEMICAL ANALYSIS 

7-12-73 Date Ilecelnd .... _ _ .. ___ . _ _ . ___ _ Palo Alto Ranch Qd. ~~5 Stevens Ktn. LocaUOD __ ._. _ __ • _ _ .. ___ .. __ ..••. _ .. __ ._ 

Em. s~ ... _ .. _ ...... _ .. _._ .. _ ..... _ ]t. lley ._ .... _ _ .. _ ............. _ .. _ Chern. ___ . __ ._. __ ._. __ _ 
Prosp. Arizona 

Geolog1at _ ._ •.. _.--'-JDF ----

Pu!, IAMPLE HUMIER Mo PI» Z4 Cu Ag All 
·If ... T. L L -IDUT. • .IoM. P.I.M. • .IX '''.M • OIlTON OIlTON 81 Dom Sb l 

6220 17-10-27-2cF X X X 
"'.1" .I~~J 
",.;M - J" ES 9/ 75/ 96/ 573Y ES .Ov / ES 8/ / 

6221 It c: N ., ~'.ICr" X X X 
v."~ -Y., ~ • 

ES ,. / 56/ 70/ 985/ ES (.9$ / ES <.V / 

6227 5 ~ ~ 7'.U~"~. X X X 
",., ..... -'".,c 

E~ 10/ 65/ 52/ 29¥ ES <..~ / ES 5/ / 
. 

6223 28-1 X X X 
.. ,~ it ~; .. ,,/.,. 
..... ~. I- e ~o/ 75/ 5~ )4~ AA 0.9ft / M 80/ / 

6224 2 ", •• ;r, X X X X 
.. ',. .. J •• ",,;c. . 
,,·;-;v· ~ .. ES 15·/ 17¥ 17)" 28~ ES .7¥ / ES 36/ 75Y 

• 
622S 35-1 X X X X X X ",.;,. - . ~" 

890/ 2.~ 36p-' ~38y 16~ / ES 7/ 48)d 

6226 36-1 x X x x X 
e,M ,.".,. ." _;. _ _ /,_71>J. 

ES 20/ 85~ 23~ 15SJ' 7.B] 8/ 88~ / ES 
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8-21-73 

GEOCHEMICAL ANALYSIS 
7-12-73 Date Rece1ved ..... _ .. __ .. ___ .. __ .. _____ •. 

Em. Spec:. .•. _____ ~_-:J.:11_ ... _ X.Ray ._ •• ~:.~.::.V ........ _..... Cbem. _._ ..•. __ ._. ___ . ___ _ 

Palo Alto Ranch Qd. ~4S Stevens Htn. 
Loc:aUOD p ;:os.pec:f; ... J:r·f·iooa.-.-.---.··.·.--·~----
Gaologul .• - .. ----.Jf)F.-.. - .. ----.--.----·--

Pulp SAlOL!: KOMIER Mo PI) Za eu A, All 
·Ko.. T. R. S. IDEKT. '.P.M. p.PoM. '.P.No '.P.M. OZITON OIITOH 81 ~p ~ Sb 

620~ 17-10-2~~ X X X X X 
j:',.,"~." 
,,.N .. " . . 

137 sV 96K 
'-,:....-/,.Jjl~ .. ES 6/ 21 g,G" 25)d 1.~ / ES 

6205 b X X X 
_Jl,~k 

ES 3 / 174J 66;; 34SL ES .3~ / ES <~ / 
6206 c X 

vc.;" -,' 
X X X X 

53 L 1.0J ~4}' 1"~ 1.7j" / ES 3"L L 
6207 2 X X X Ix X "A,,,, .. I~ • . ' 

11~ 36~ 28J,P 1t87Y 1.~ / ES 1t5/ L 
6208 3 X X X ,,,,,"1 .~ ..".-.......... " 'tu, 

ES 19 ./ "~ 57y 29lY ES .oy / ES (3/ / 
6209 Ita X X X X • 

"" ", • .r-",/'_A 
C 60/ ! 3.")t 22~ 5. 0Y L 721~ / ES <3/ 

6210 b . ~ X X X -//,.,-" ... 
• ".r."" 

I ES It L 550~ 690/ 285L ES .21/ L ES 12/ L r 

J~2' , 5a x x . __ ._J~_-:=:- ,-___ .~_. --.'-----. x .~~ ~-,~.~ .. 
i-J .. - - "j -, 0' .' :..-,.,. (~ • - .' 
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GEOCHEMICAL ANALYSIS 
7-12-73 Date Realved ..... _. __ .. ___ .. __ .. _____ .• 

Em. Spec. .•. _____ ~_-:J.:ll_ ... _ X.Ray ._ •. _~:.§.::.n ........ _..... Chem. _._ .... __ ._. ___ . ___ _ 

Palo Alto Ranch Qd. ~~5 Stevens Htn. 
LocaUOD P ros·pec~f;···A·rTiooa·-·----······-·~-----

Geologlat .-.. -------JDF.-.. - .. ----.--.---

Pulp SAMPLE HOWIEll W. 'b Za eu A, All 
·Ka.. T. 1l. S. IDEHT. '.P.M. '.P.M. ••• oM. '.P.M. OIITOH OIITOH 81 pp Sb 

620" 17-10-2~~ X X X X X 
I-",.,·/~'" , .. .,... ... '-. . 

6L 21o;t 137 / sV 96¥ ~,:",-"'J>I~" ES 25)6 I.~ ES 

6205 b X X X 
_11'~/c 

ES 3 L 17~ 66~ 3lt5/ ES .33/ / ES <~ L 
6206 c X 

vc.;" -I' 
X X X X 

53 L 1.~ :>It)' llt2J1 1.~ / ES 3y L 
6207 2 X X X Ix X ,A,'" .. ~~ • . ' 

112L 36~ 28JP ~87~ 1.~ / ES ~s.L / 
6208 3 X X X 

,.,,.~I 'r. 
.".Ie • ..., .. 'tU) 

ES 19 L MillY 57¥, 29!3L ES .08/ / ES <3/ L 
6209 Ita X X X X r 

"., 7fI' • .;-

"I''''-~ C 60 L 13.~ 22~ 5. 0)" L 721J-" / ES (3/ 

6210 b .)': X X X -'''''''''' . • ". ""_I'" 
I ES ,. 

/ 550y 690/ 285L ES .21/ / ES 12/ L r 
x ' \ X ~162' , Sa 

X X X 4'C..1""" .. __ ~. .L--_____ ._ 
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8-21-73 

GEOCHEMICAL ANALYSIS 
7-12-73 Date Receiyed ..... _. __ .. ___ .. __ .. _____ .. 

Em. Spec. .•. _____ ~_-:J.:1.L ... _ X.Ray ._ •• ~:.~.:.V ........ _..... Cham. _._ .... __ ._. ___ . ___ _ 

Palo Alto Ranch Qd. ~45 Stevens Htn. 
Loc:aUOD p ros"i)ec~r; ... A·rrio;ra.-.----.··.·.--·~---
Caologlal •• - .. --.---Jf)F.-.. - .. ----.--.-·--

Pulp SAWPU: HOWlER W. Pb Za CII A, All 
-Ho.. T. R. S. IDEHT. '.P.N. '.P.No ... .w. '''.M . OIlTON OIlTON 81 pp Sb 

6204 17-10-2~!.e! X X X X X 
,c-, .. "~'" ,,,,N .. '- . . 

6L 137 / 5V 96r' '-,:",-"'~I"""''' ES 21g,Q' 25)6 1.1fl ES 

6205 b X X X 
_#,~~ 

ES 3 / 174J 66~ 345/ ES .33/ / ES <~ L 
6206 c X 

v .. ;" -~' 
X X X X 

53/ l.ey ~4:J 142y 1.7Y / ES 3,,/ L 
6207 2 X 

,,,J,III' .. .,~ • X X Ix X . ' 
112L 36~ 28JP 48~ 1.~ / ES ~5L / 

6208 3 X X X ",,"1 .~ ...,.A.~ ~ 'tu:;, 
ES 19 / j,,/ 57Y 29~ ES .08/ / ES (3/ L 

6209 4a X X X X 
, 

" .. "..~-
.I''''~A. C 60 L ! 3.")' 22jP 5.0Y L 721y / ES <3/ 

6210 b ')-' X X X -'''''''''' . • ". "r./" 

I ES ~ / 550,SY 690/ 285/ ES .21/ / ES 12/ L r 162 \ \ Sa 
X ____ J~ __ :- ~. __ .~_. __ .l-. ______ X ",- -

,A,o.'C..I'" ___ .-::!,,_ X 
::; c. 1-; -- - - , ~i - -' .. -.. , (~ . 
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GEOCHEMICAL ANALYSIS 
Palo Alto Ranch Qd. 445 Stevens "tn. 

LocatlOD ...... _ .... _ .. _ .• _ .......... pf'OS.pect"r .. Art-~ .• __ ..•.. __ 7-12-73 Dc:te Bac:elve4 .... _______ .. _. __ _ 

Em. Spec. _ .... _ .. _._ ..... __ ..... X·Ray . __ ._ ...................... _..... Cham. .................... _ ............ _ ... Geologist ___ ............. __ .. ___ ....... J'OE .. _ ..... ___ .. _ .•. _ .. _._ 

Pulp SAHPLl: HOMIEIl No n Z4 ell A9 All 
No.. T. L So lDENT. '.PoM. '.P.).!. '.'-Ie. '.P.N. OZ.ITOH OZITOH 81 pprr Sb 

0 

6212 17-10-26-6F X X X X 
" .. ,..~~.,.. _ ... 

.,..,-r.4 .~., ... 
56/ 17~ 12' 2.9Y ES ,3~ ES 1~ / ,h _~ .. ,lo J / 

6213 7a X X X X X X 
.".,."..:a.h- ... . ..1 ~ ... 

,"tv 

",~ I" M,"'JOJ-~c ""/ " > 3} 
j. 

980/ 3,~ ES ~~ / 

621lt b . X X X X X 
J',:,,~,,~ . 

1~~ C 80/ 3.~ >2) 19~ J,.~ / 
ES l3/ 

. 
6215 27-1a X X X X X 

I'" #,_;,. 
ES 9/ 25~ "]9 2,~ IS} / 

AA 
2" SS~ 

6216 b , .. ,.,.,. -'., X X X X 
• .,/. _1".':' • 
,~"..--,..;-

ES 15 / 26,. 16~ J,2~ ES .3Y ES (~ 102 - / 
6217 C h'~"'.1~~~ X X X 

"'~1"'a_:' ~-
~ .. -, X · It°L 13~ 32y 29, ES ,O~ / 

AA 1~ / 
6218 2a X X X 

.~"' ~ ~.~." , 
""'~,,.. . ES 11/ 80./ 62/ 95~ ES ,O~ . £s '/ -, ... , .. , '"-

/ / 

62\9 b . X X )( 
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GEOCHEMICAL ANALYSIS 
Palo Alto Ranch Qd. 445 Stevens Htn. 
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No.. T. II. S. JDEHT. '.PoM. '.P.)!. ..JIX '.P.M. OZ.ITOH OZITOH 81 ppm Sb 

. 
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" .. ".~ .. 1'" _ • .t-

12' 
_,""A .~-, .. 

56 / 17~ 2.9} ES .3~ ES 1~ / ,~. _~ .. ,s.J / 
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,..",.rJ&h- -- -
.. ,,,-

• "tv ,.,~ . I., " ;JJe ,,_"/c ""/ > 3} 
~. 

98°/ 3.~ / 
ES ~y 
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J~:"~II~ . 

I~' C 80 / 3.~ >2) 1,9" I,.~ L 
ES ~'i 
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I N ~,,;_ 

2." 15) 55~ ES 9 / 25, I1J / 
AA 2, 

6216 b , ".,.,.,.. - ••• X X X X 
. ./_.r.';. 

I "r_",;'_ ES 15 / 26,- 16~ I,2~ ES .3Y ES (~ 10J -
/ 

6217 c h'~ 4 .I-"'~~ X X X 
",.,,. ' . 

_.1"a"'.~-
1,0/ !2j1 299J .. .,/--, X ' 13~ ES .O~ AA 1~ / / 

6218 2a X X X 
... ~", I ~.~." j 
,,~'~A . 

ES 11/ 80/ 62/ 950/ ES .O~ ES '/ -, ... ,.~ ,.." 
/ / 
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Pulp SAMPLE NOWIER No til Z4 ell Av All 
·No. T. L S. IDEHT. '.P.M. '.P."I. .,P.M. '.P.M. OZ.ITON OZITON 81 ppm Sb 

. 
6212 17-10-26-6F X X X X 
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12' 
.-,'rA .".," 
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6213 7a X X X X X X 
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,"tv 
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""/ > 3} ' 98°/ 3.~ / 
ES ~y 
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ES l~ 
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/ / 
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In Andsitic-Porphyry Granatics underlyl ng 'Gossan Belt', Uranophane in 
large quantities has indicated its' presence. CaO.2U03.2Si02 .7H20. Yellow. 
H.- 2.0-3.0. G.=3.81-3.9. MlSsive and fibrous like asbeslos and may occur 
as coat i ngs. 

ERETS MAPS proving massive sulfides are available. 

Drilling 61 different properties within 45 miles of the northwestern border 
of the Papago Reservation, primarily in the Papago Mining District near the 
Silver Bell Mine and along the Avra Valley have been completed within the 
last 10 years by the following companies. 

(A) Hecla (now Noranda) 
(8) Callahan Mining Co 
(C) Noranda 
(D) Mountain States Exploration 
(E) Neumont Mining Co 
(F) Cominco, .Ltd. -
(G) Cities Services Corp. 
(H) Inspiration Consol idated 
(I) Kennecott Copper Corp 
(J) Anaconda Wire and Cable Co 
(K) Phelps Dodge Corp 
(L) Dome Mines, Ltd 
(M) McFarr Geophysics Corp 
(N) Tennico Exploration 
~O) Ranchers Development Corp Zj 
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In Andsitic-Porphyry Granatics underlyt ng 'Gossan Belt', Uranophane in 
large quantities has indicated its' presence. CaO.2U03 .2Si02 .7H20. Yellow. 
H.- 2.0-3.0. G.=3.81-3.9. Nassive and fibrous like asbestos and may occur 
as coatings. ' 

ERETS MAPS proving massive sulfides are available. 

Drilling 61 different properties within 45 miles of the northwestern border 
of the Papago Reservation, primarily in the Papago Mining District near the 
Silver Bell Mine and along the Avra Valley have been completed within the 
last 10 years by the following companies. 

(A) Hecla (now Noranda) 
(8) Callahan Mining Co 
(C) Noranda 
(D) Mountain States Exploration 
(E) Neumont Mining Co 
(F) Cominco" Ltd. -
(G) Cities Services Corp. 
(H) Inspiration Consolidated 
(I) Kennecott Copper Corp 
(J) Anaconda Wire and Cable Co 
(K) Phelps Dodge Corp 
(L) Dome Mines, Ltd 
(M) McFarr Geophysics Corp 
(N) Tennico Exploration 
~O) Ranchers Development Corp 
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In Andsitic-Porphyry Granatics unc:Jerlyl ng 'Gossan Belt', Uranophane in 
large quantities has indicated its' presence. CaO.2U0

3
.2Si0

2
.7H

2
0. Yellow. 

H.- 2.0-3.0. G.=3.81-3.9. Mlssive and fibrous like asbeslos and may occur 
as coatings. 

ERETS MAPS proving massive sulfides are available. 

Drilling 61 different properties within 45 miles of the northwestern border 
of the Papago Reservation, primarily in the Papago Mining District near the 
Silver Bell Mine and along the Avra Valley have been completed within the 
last 10 years by the following companies. 

(A) Hecla (now Noranda) 
(8) Callahan Mining Co 
(C) Noranda 
(D) Mountain States Exploration 
(E) Neumant Mining Co 
(F) Cominco, .Ltd. -
(G) Cities Services Corp. 
(H) Inspiration Consol idated 
(I) Kennecott Copper Corp 
(J) Anaconda Wire and Cable Co 
(K) Phelps Dodge Corp 
(L) Dome Mines, Ltd 
(M) McFarr Geophysics Corp 
(N) Tennico Exploration 
~O) Ranchers Development Corp 
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STRUCTLRE MAP 

Note Heavy Path of Ore As In Erets Photo 
(Indicated by Yellow Marker) 
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STRUCT~E MAP 

Note Heavy Path of Ore As In Erets Photo 
{Indicated by Yellow Marker} 
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STRLJCT~E MAP 

Note Heavy Path of Ore As In Erets Photo 
(Indicated by Yellow Marker) 
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nr.sCR 1 rTTON nf '1M' tlNTTS 

Illu:lt£'rn:'lrv units T'rohahlv thJckr.n WNlt of an':): hp •. :r1r-(j 
lin t tn tho, C"kt"n ~C'l\th ;.00 r:'l!':t c'f. :lrC':l: ~nd Mesozot \0_1':1 
IInit3 :In' tt'rtC'nlC":lll" ;1nd 1'1C't":'Imorphtc-"l1y thjnnrdl 

L~ 

[~ 

Tb 

[ Trs 

TKd 

Ks ~ 

Kdi 

(:RA\,F.1. ANT> SANTl (HOLOCENE ANn rLF.ISTn(':F.Nf.)--A 11 
of flood ;,ln1n:-: , tC'rr:lC·C'~. and p<>dimcnt:.; 
somp C'olluvi um and ;;0115 

GRAVEL (PLEISTOCENE ANn 1'LIOCF.NF.?)--AlluvtuM: ~ 

:'Illy bC'ltcr consolidntcd and better r.ort~d 
than arc those of youn~rr deposits (qg) 

RASALT OR ANDESITE (MIOr.F.NE?)--ME'ciium t-.: dark-g 
flows and pyroclastic rorks, and small tntr 
bodies; prohably corrcl~tiv(' with volC'anic 
of Cerro Colorado, 8 miles to the snuth~n!':t 
nre dated at 23 mi]lion yea~s (P. E. nnmon, 
commun., 19n9) 

RUBY STAR GRANOD10RITE (PALF.OCF.NF.)--Light- to p 
brownish-gray medium-~raincd biotite r.rano~ 
includes granodiorite porphyry and quar~z m 
Oated at 58.7, 59, and 6].6 million year~ ( 
1971); rC'latiC'ns to O"lcitlc- rock If" (TKd) link 

DACITlC ROCKS (PALEOCENE OR n1'PER CRETACF.nllS)--' 
to mc>dium-grav or li~ht-vellow-gray, sl1J:ht­
nlter~d dacitfc tuff hrpC"ctn; Ro~e int~rr~J 
f;nnd!'llone and con~lom('rate derlvrd from clnc­
volcanic rocks. RrlationN with Red Bov ~hy( 

(Kr) unkno\oTn 
RF.D ROY RHYOLITE (UPPF.R CRETAr.F.nll~)--RhyoJi t i.' ! 

tllrfs, and weldrd tuff; mav fn(:ludt" some fnl 
bodies; probnbly correlative with volranir , 
d:HC'd about 72 m! Ilion Ye:Jrs llrrWf>H, 1971. 

RHYOLlTf: OF STEVENS MOUNTA tN (tiPPER CRF:TA':Enps) ° 

Pinklsh- to pale-r~ddlsh-p.r8y porphyritic- rl 
stocks(?) and dikes; m~y include rork!'l of 0' 

slJ~ht1y youn~C'r a~cs 
DIORITE (lIPPER CRETACEOUS?)--Dar1:-~ray medium-p., 

small intrusive mass~s, inc-1udes some aplite 
Prohablv of same a~e an Dr.mptrfe Volcanlcr. ' 

DDiETRTE VOLCANICS (UPPER CRtTACEnt'5)--AndC!~ J t 1, 
dacitic breccias and few flows, stron~ly e? 
and rhIod tizcd 

CONGLClMF.RATE (UPPER CRETACF.ClU!'?)--V"lcanlc C"obh~ 
conglomcrate 

Kb BI 5REE Fn~tATlON (L-:lWER CRr::T.\Cr.nPS)-- !"hylH tic : 

r::--":"I_. 

At\.'nr. :'!rknnlc Rands.tm'~, anci ronl!10mpr.1tr: 
inc-1udrs ~omp rcd bed,. n.,(1 limestC'nC' ](>ntI1! 
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t (\U:lt('rn:lrv un I ts pTohahly thJ c-krm w('!';t ot' an.'Il: hPI,l/1,..,j 

IInttn th"lc-kf'n s"lIth Rnrl (':1st (,f. :lTC':l; ~nd M(>sozoi to-P., 
unit!) :lTl' t('rt"nlr:l11" :lOti \'I'It"i":lmOTphit":'Illy lhinnE'dl 
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I Tb I 

[ Trs 

TKd 

1<5 ~ 

1<di 

[ 1<d 

1<c- I 
J<b ] 

(:RA\,F.J. ANn SI\Nn (1I0LOCENf. ANn rLf.ISTnr.f.Nf.)--1\ l' 
of noo!1 plninr:. tcr!':1cC'r:. nnd p('dimcnt~: 
som.,. e-olluvi um and ~olls 

GRAVEL (PLF.1STOCENF. ANn rUOCF.NF.?)--Alluviun; ~ 

:Illy b('llcr consolidntcd and better r:ort~d 
than arc those of youn~("r deposits (q~) 

Rl\SALT OR ANDESITE (HIOr.F.NE?)--ME"rlium t": dark-~ 
flows and pyroclastic rorks, and small fntr 
bod1('s; prohably C'oTrcl~tivC' with vole-an1c 
of Cerro Colorado. 8 miles to the southrn!;t 
~rc dRted at 23 million vcars (P. E. nnmon. 
commun., 1909) 

RUBY STAR GRANODIORITE (PALF.OCF.NF.)--Light- to p 
brownish-gray medium-~raincd biotitc r.rano~ 
includes granodiorite porphyry and quar~z m 
Oated at 58.7, 59, and nJ.6 million years ( 
1971); rc'htiC'lns to ci"lcitic- roC'k!f" (T1<d) link 

DACIT1C ROCKS (PALEOCENE OR UPPER CRETACF.flPS)--1 
to m(>d1um-~rav or I i~ht-vellow-gray, 5] h:ht" 
nlterpd dacit1c tuff hrrrc-in; Rome 1nt('rr~J 

~:lnd!;lone and C'on~lomC'rate derlvrd fTom dnr 
volcanic rocks. Rr1at ions wI th Red Bov ~hy( 

(1<r) unknown 
RF.D RflY RHYOL1TE (lIPPF:R CRET"r.F.flll~)--Rhyo] i t i " ! 

tllff!';, and wcldrct tuff: m:1V inc.°ludt" some in' 
bodteR; probnbly rorrelatlve wJth volrAnir , 
d:1tC'd about 72 mi1lion Y@31"S Ilr('IJf's. 1971. 

RHYOLITF. OF STEVENS MOUNTA IN (tlPVER CRF.TJ\f;Efl"S)" 
PinklRh- to p~lc-rcdd!sh-~r8y pOTphyritir Tl 
storks(?) and dikcR; mny includp rorks of 0' 

~]I~htly youn~~r a~cs 
DIORITF. (lIPPER CRETACEOUS?)--D;trl:-~ray medium-p" 

small intrusive maRRCS. inr1udes some aplitt 
Prohably of same a~(' an Or.mptrie Volranlc~ . 

DFMETRTE VOLCANICS (UPPF.R CRtTAC Eot1S)--And c!'; I t.lt 
dncitic breccias and few flows, stron~ly e? 
and rhloritized 

CONGLOMERATE (UPPER CRETACr.OU!'?)--Volcanic robh~ 
conglomerate 

BISBEE rnro1ATlON (t-:lWER CRr:".\r.f."tT~)--~hyl1ft!c : 
l"t\.'nr-. ~rkn!11c RandE.t",,~, ar.d ron/!lomer.1t(': 
fnr' ude's ~ome red bcd~ :1',(1 limestC'nC' J '>nt 11 ~ 
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(:RA\'F.1. ANn !'Mm (lIOLOCENE ANn rLF.ISTnCF.Nf.)--A 11 
of flood i'lnin~. tC'T!':l<'C'~, and p(>dimcnt~: 
somp ("olluvium and ~ons 

GRAVEL (PLF.lSTOCENE ANn 1'LlOCF.NE?)--AlluvtIlM: f! 
nlly b(>ltcr consol1dnlcd and bctter ~ort~d 
than ar~ those of younf!C'r deposits (qg) 

RASALT OR ANDESITE (MIOCENE?)--ME>rlium to: dArk-I! 
flows and pyroclastic rorks, and small fntr 
bod1rs; prohab1y corrcl~tiv(' with volcanic 
of Cerro Colorado. 8 mIles to the snuth~nRt 
arc dated at 23 million yea~s (P. E. namon. 
commun., 19n9) 

RUBY STAR GRANODIORITE (PALF.OCENE)--Light- to p 
brownish-gray med " um-gra i ned biot i tc r,ranoti 
includes r,ranodioritc porphyry and quar~z m 
nated at 58.7. 59, and 61.6 million year!" ( 
1971); r~lRti"ns to ci,citlr rock~ (TKd) link 

DAClT1C ROCKS (PALEOCENE OR l11'PER CRETACF.OllS)--' 
to m("dium-grav or light-vellow-grRY, 51 h:ht" 
:llterpd dacltfc tuff hTPrctn; Rome intC'TrnJ 
R:lnds tonE' and con!!l omcTC' tc dPT 1vrd from cine 
volcanic rocks. RrlationN with Red Bov ~hy( 
(Rr) unknovn 

RFD ROY RHYOLITE (tiPPER CRETAr.F.nll~)--RhyoJi t'f ',' ! 

tllrrR, and weldr-ci tuff; ml1V 1nl'ludc- some in! 
bodtes; probnbly ~OTTc1atlv~ with volrAnir 1 

d:lI 'C'd about 72 mi 11 ion yMTS llrC'wf's. t 1)71 • 
RHYOL1TF. OF STEVENS MnUNTA IN (tiPPER CRF.T,v;EOPS) ' 

Pinkl~h- to pRle-r~ddlsh-~r8y porphyritir r 1 

sto~ks(?) and dikcs; m~y inc1ud~ rocks of 0' 
slf~htly youn~('r a~cs 

DIOR 1 TE (tiPPER CRETACEOUS~)--D;trl~-~ray med ium-p., 
small intrusive masses, in~ludes some splitt 
Prohably of same R~r a~ Dr.metrie Volcanlcr. . 

Dn-tETRTE VOLCANICS (UPPER CRtTACEntTS)--Andc~ f t 1, 
dncitic breccias and few flows, stron~ly e? 
and rh10rlthC'd 

CONGLnMf.RATE (UPPER CRETACF.OUl'?)--Volcanlc ("obh~ 

conglomerate 
BJSREE FmmATlON (L-:lWER CRr-:T,\C:f.ntT~)-- !'hylH tic : 

!" t\..~r. :trknn Ie Rand~ tQl'~, anrl ron,!10meor.1 tC': 
inrlude's ~omE'! red bcds ;),,'\(I limestC"nC' l~ntll~ 
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FORJ-tATION OF PACHECO RANCH ("iF.~nz()tC)--LtJ!,ht-p.r; 

mor~hosrd vo1c~nic and ~~d{mrnt~TY rork: m~' 
cOTrpl~tlvc with Tocks n~ voun~ aR the Ri~h( 
m:ttion (Lower Crct.H·c-OUS) ~r a~ old as thf> ( 
llfl1!o; VolcaniC's (Jur;lssiC' and Triassic) 

Conp.lomt"ratc--Phy111tic tu~f3ceC'lJ!,; conJt1omrra t 

1 C'cal1 y InC'" 1 udl'!; s trctd\C'd-pchh 1 (' con~lom('r ; 
Tuff And !o;.1nd!: tonC'--PhylJ Hlc' tuff and tllfr.,~( 

:;;md stone-
I\n!lC'sitC'--D:uk-r.rav vC'sirul~t" and amv2du];n 1; 

Rhyolite---Phyl1itlc rhyolitiC' vO]C'3nlc ror~~: 
inc] uc1C'~ !';omc wC'ldcri tuff; may incl udl' !':ome 
intru!'livC' rO"k~ 

QUARTZ WlNZflN1TE OF ST ERR1TA ~fnllNTflTN~ (.mR"~~H 

PJnklsh-r,ray ("oar~(,-~TalnC'd qU:lrtz monzonitl 
In~ludr some ~r:lnitc; cOTrelative with SI~T' 
r:r,," i It! of Lal'Y (1959). al1 IISC~ by Cooper (I 
Pota!':s ium-arJ!.on a~(' on biot! tc 145±S m11110r 
(R. F. Marvin. H. H. "1E"hnl'rt. and Violet t1m 
written commun.~ 1973) 

MON7.0NITF. OF HARRIS RANCH (JtTRASSIC OR TRIASSTC) 
Li~ht-gray fine-r.rained monzonitp and quarti 
monzonite as uSf>d by Cooper (1973) 

RODOLFO FORMATION (TRIAS~Ir.)--R('d muds tone. 911 t 
and some intercalated and basal con~lometate 
includes some andesit1c volcanic rocks; peb~ 
1n some con~lom~rAte beds stretched. 
Top of andesitic rocks 

OX FRAME VOLCANICS (TtrASSIC)--Rhyolitic flows, 
tuff breccia. and welded tuff; intensely ind 
rated and typically stron~ly laminated 

CONCHA LUfESTONE (LOWER PronAN)--Dark-gray cher 
limestone; metamorphosed 

SCHERRER FORMA'l'ION (LOWER PERMIAN)--Light-pinkis' 
gray finc-grained quartzite containing a loc ; 
preserved thin medial ~rav dolomite and hasa 
rcddish-gray siltstone; metamorphosed 

( Pe :1 EPITAPH DOLO~lTE (LOWER PERMIAN)--Dark-brownish-J 
~----~ sparsely cherty dolomite and dolomitic limes 

IIPPe 
mctamorphosed 

'·1 EARP FORMATION (LOWER PERMIAN JJID UPPER PENNSYLV , 
--Reddish-Kray siltstone. marl.tone, and liml 
Btone; metamorphosed 

HORQUILLA LIMESTONE (PENN~YLVANIAN)--Thin-hedded 
~ray sparsely cherty limestone; some 1nterca· 
reddish-gray 8iltstone; metamorphosed 

( tie " ESCABROSA LIMESTONE (HISSISSIPPlAN)--Thlck-beddcr 

~----~ li~ht- to dark-~ray crinoidal chf>rty limestol 
.L e • ., , • a 
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Exploration drilling in Cenozoic sediments has also been per­
formed in several other areas. Portions of other southern Arizona 
valleys have been drilled to test for Date Creek basin analogs, 
generally with discouraging results. Some low-grade resources 
have been located in Miocene-age bedded dolomites in the New 

area of Maricopa County. 

, Considerable exploration is underway on the Colorado Plateau 
lor buried breccia pipes similar to the Orphan lode. Although many 
pipeS exist in the Grand Canyon-Arizona strip country, it is likely 
flat many are buried under surficial cover rocks, and require ad­

geophysical techniques for target discovery. Energy Fuels 
Nuclear, Inc. of Denver has recently announced the discovery of a 
previously unknown ore-bearing pipe along Hack Canyon, north of 
!he Grand Canyon, which could yield 500,000 tons of ore, and 
perhaps half the U30, content of the Orphan lode. 

Drilling has continued in the Sierra Ancha region to further test 
Ihe Dripping Spring Quartzite. New potential ore deposits are 
being explored in the Workman Creek area in the central part of 

district, and around the old Red Bluff mine in the southern part 
district. The old Lucky Boy mine in the southern Pinal Moun­
produced some uranium in the 1950s from the Dripping 

Quartzite The mine has been reopened and several ship­
of brine concentrate have been ma 

s of yellow cake (uranium oxide) were initiated in April 
by Anamax from their Twin Buttes open pit copper mine in the 
Mining district of the Sierrita Mountains. They anticipate 

approximately 120.000 pounds of concentrate, extracted 
a secondary leach circuit, In the first year. This IS an amount 

valent to the total production thus far obtained from the entire 
Ancha district. Phelps Dodge Corporation anticipates some 
solution recovery from their copper mines at Bisbee and 
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LOCAL EVENTS 

Tucson Gem and Mineral Show Tucson Gem and Minerai 
SOCiety, Tucson. Al, February 13-15. 1981. 

Geoscience Daze-9th Annual Student Presentations Depart­
ment of Geosciences, University of Arizona, Tucson . AZ 
(Contact Mike Williams). March 4-6.1981. 

.~~:.-. ________________ ----- Symposium on tectonics and ore deposits Arizona Geological 
Society and~Unlverslty of Arizona, Tucson, AZ, March 
19-20,1981 . 

drilling has been done to test for targets in Precambrian 
..... "onll.·" in the Redington Pass area of the Rincon Mountains, in 

n""""""rn Whetstone Mountains. and in Jurassic granite in the 
.JiIlI .... thorn Rita Mountains. These occurrences are usually 

with shear zones or hydrothermally altered areas. 

The Department of Energy,' through its subcontractors, has ex­
considerable exploration time in Arizona during the past 

'l.. neGc1UC . DOE's National Uranium Resources Evaluation program 
) is administered by Bendix Field Engineering Corporation, 
is now preparing folios of investigation for parts of Arizona 

New Mexico, including the Kingman, Prescott, Marble Can­
Williams. Shiprock, Gallup, Flagstaff, SI. Johns, Mesa, and 

Canyon 10 x 20 (NTMS) quadrangles. In addition, NURE 
rk on the Nogales. DOuglas, Clifton and Silver City quads is 

completion as of December 1980. The NURE folios in­
the evaluation of all major geologic environments in the 

rangles for uranium potential, and provide many de­
petrographic, chemical and gamma ray spectrometric 
s of major rock units of the quadrangles. 

A variety of other prOjects in Arizona has been funded by DOE: 
drilling in the Date Creek basin region; detailed hy­

IJ;cIQeC)Cn~~I'cal sampling around Artillery Peak, Mohave County 
Cerbat Mountains; and detailed studies of certain 

. " ae<)/ogIC environments, such as older Precambrian conglomer­
and metamorphic core complexes. The hydrogeochemical 
(HSSR program of Bendix) 'will appear in summary form 
the NURE folios. The detailed studies ("World Class" pro-

o iram of Bendix) will be issued as individual open-file reports upon 
completion. Questions regarding the availability of any of these 

may be addressed to the Bendix Library, P.O. Box 1569, 
Junction, CO 81501. 

I report is a summary of a Department of Energy-funded compi­
of uranium occurrences and producers in Arizona; it was 

:1.,M,,,,,,,.r1 by Robert B. Scarborough and Peter L. Kresan. 

NATIONAL/REGIONAL EVENTS 

Geological Society of America-Annual Meetings 
Cordilleran Section, Hermosillo. MX, March 23-29. 1981 . 
Rocky Mountain Section, Rapid City. SO. April 16-17, 
1981. 

Cerro Prieto Geothermal Field of Baja California. Mexico-Sympo­
sium: Unlv. of California, Earth Sciences Div" Berkeley, CA. 
March 24-27.1981. • 

American Association of Petroleum Geologists and Society of 
Economic PaleontologiSts and Mineralogists: 

Rocky Mountain Section. Albuquerque, NM. April 12-15. 
1981. 
Annual Meeting. San Francisco, CA. May 31-June 3. 
1981. 

Advances in Geotechnical Earthquake Engineering and Soil 
Dynamics-Meeting University of MiSlourl, Rolla. MO, 
April 26-May 2, 1981. 

Geology of Industrial Minerals-Forum Hew Mexico Bureau of 
Mines, Albuquerque, NM, May 13-15,1981. 

, . 
GRADUATE RESEARCH ASSISTANT 

The recipient of the Research Assistantship awarded by 
the Bureau of Geology and Minerai Technol9QY for 1980-81 [s 
Steven Llngrey, a PhD candidate in the Geosciences Depart­
ment at the University of Arizona. Mr. Ungrey will be mapping 
and Interpreting the structural geology of the northe.stern 
Rincon Mountains In Pima and Cochise Counties, Arizona. 

Mr. Llngrey received a MS degree In geology at the 
University of Southern California and has been a student at 
the University of Arizona since August 19n, His major Idvllor 'I Dr. George Devil. 
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Exploration drilling in Cenozoic sediments has also been per­
Iotmed in several other areas. Portions of other southern Arizona 
valleys have been drilled to test for Date Creek basin analogs, 
generally with discouraging results. Some low-grade resources 
have been located in Miocene-age bedded dolomites in the New 
River area of Maricopa County. 

Considerable exploration is underway on the Colorado Plateau 
buried breccia pipes similar to the Orphan lode. Although many 

exist in the Grand Canyon-Arizona strip country. it is likely 
many are buried under surficial cover rocks, and require ad­

geophysical techniques for target discovery. Energy Fuels 
Inc. of Denver has recently announced the discovery of a 

Iy unknown ore-bearing pipe along Hack Canyon. north of 
!he Grand Canyon, which could yield 500.000 tons of ore. and 
perhaps half the U30, content of the Orphan lode. 

Drilling has continued in the Sierra Ancha region to further test 
Dripping Spring Quartzite. New potential ore deposits are 

explored in the Workman Creek area in the central part of 
, and around the old Red Bluff mine in the southern part 

district The old Lucky Boy mine in the southern Pinal Moun­
i produced some uranium in the 1950s from the Dripping 

Spring Quartzite. The mine has been reopened and several ship­
menls of brine concentrate have been 1977. • 

pments of yellow cake (uranium oxide) were initiated in April 
by Anamax from their Twin Buttes open pit copper mine in the 
Mining district of the Sierrita Mountains. They anticipate 
Ing approximately 120.000 pounds of concentrate, extracted 
a secondary leach circuit. in the first year This is an amount 

ivalent to the total production thus far obtained from the entire 
Ancha district Phelps Dodge Corporation anticipates some 
solution recovery from their copper mines at Bisbee and 
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s In the Redington Pass area of the Rincon Mountains. in 
hern Whetstone Mountains, and in Jurassic granite in the 

rn Santa Rita Mountains. These occurrences are usually 
lated with shear zones or hydrothermally altered areas. 

The Department of Energy; through its subcontractors. has ex­
• • "n,,<.ri considerable exploration time in Arizona during the past 

. ~OE's National Uranium Resources Evaluation program 
IS administered by Bendix Field Engineering Corporation. 

is now preparing folios of investigation for parts of Arizona 
New Mexico, including the Kingman, Prescott, Marble Can­
Williams, Shiprock, Gallup. Flagstaff, St Johns. Mesa, and 

Canyon 10 x 20 (NTMS) quadrangles. In addition. NURE 
lillMl,rlwl'lrk on the Nogales. DOuglas, Clifton and Silver City quads is 

completion as of December 1980. The NURE folios in­
evaluation of all major geologic environments in the 

ngles for uranium potential. and provide many de­
i d petrographic. chemical and gamma ray spectrometric 
I of major rock units of the quadrangles. 
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p drilling in the Date Creek basin region; detailed hy­
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(HSSR program of Bendix) 'will appear in summary form 
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of Bendix) will be issued as individual open-file reports upon 
. Questions regarding the availability of any of these 

may be addressed to the Bendix Library. P.O. Box 1569. 
Junction. CO 81501. 
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Exploration drilling in Cenozoic sediments has also been per­
formed in several other areas. Portions of other southern Arizona 
valleys have been drilled to test for Date Creek basin analogs, 
generally with discouraging results. Some low-grade resources 

been located in Miocene-age bedded dolomites in the New 
r area of Maricopa County. 

Considerable exploration is underway on the Colorado Plateau 
lor buried breccia pipes similar to the Orphan lode. Although many 
pipeS exist in the Grand Canyon-Arizona strip country, it is likely 
&'Iat many are buried under surficial cover rocks, and require ad­
vanced geophysical techniques for target discovery. Energy Fuels 

, Inc. of Denver has recently announced the discovery of a 
previously unknown ore-bearing pipe along Hack Canyon, north of 
the Grand Canyon, which could yield 500,000 tons of ore, and 

half the U30, content of the Orphan lode. 

Drilling has continued in the Sierra Ancha region to further test 
the Dripping Spring Quartzite. New potential ore deposits are 

i explored in the Workman Creek area in the central part of 
district , and around the old Red Bluff mine in the southern part 

the district . The old Lucky Boy mine in the southern Pinal Moun­
i produced some uranium in the 1950s from the Dripping 

Spring Quartzite. The mine has been reopened and several ship­
ments of brine concentrate have been mad 1977. • 

ipments of yellow cake (uranium oxide) were initiated in April 
1980 by Anamax from their Twin Buttes open pit copper mine in the 

Mining distr ict of the Sierrita Mountains. They anticipate 
ing approximately 120.000 pounds of concentrate, extracted 
a secondary leach circuit, in the firs t year. This IS an amount 

to the total production thus far obtained from the entire 
Ancha district. Phelps Dodge Corporation anticipates some 
solution recovery from their copper mines at Bisbee and 
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LOCAL EVENTS 

Tucson Gem and Mineral Show Tucson Gem Ind Minerai 
SOCiety, Tucson, AZ, February 13-15, 1981 . 

Geoscience Daze-9th Annual Student Presentat ions Depart­
ment of Geosciences, University of Arizona . Tucson, AZ 
(Contact Mike Williams), March 4-6. 1981 

.~~~~ ________________ ----- Symposium on tectonics and ore deposits Arizona Geological 
Society and~Unlverslty of Arizona, Tucson , AZ , March 
19-20,1981 . 

drilling has been done to test for targets in Precambrian 
s in the Redington Pass area of the Rincon Mountains, in 

northern Whetstone Mountains, and in Jurassic granite in the 
rn Santa Rita Mountains. These occurrences are usually 

iated with shear zones or hydrothermally altered areas. 

The Department of Energy: through its subcontractors, has ex­
considerable exploration time in Arizona during the past 

. DOE's National Uranium Resources Evaluation program 
is administered by Bendix Field Eng ineering Corporation, 

is now preparing folios of investigation for parts of Arizona 
New Mexico, including the Kingman, Prescott, Marble Can-

, Williams . Shiprock, Gallup, Flagstaff, St. Johns, Mesa, and 
Canyon 10 x 20 (NTMS) quadrangles. In addition, NURE 

M,. I" wl"lrlt on the Nogales. DOuglas, Clifton and Silver City quads is 
completion as of December 1980. The NURE folios in­

the evaluation of all major geologic environments in the 
rangles for uranium potential , and provide many de­
petrographic , chemical and gamma ray spectrometric 

"1n;I I V~t~~ of major rock units of the quadrangles. 

A variety of other prOjects in Arizona has been funded by DOE: 
drilling in the Date Creek basin region; detailed hy-

liJbpgeoc:;hem sampling around Artillery Peak, Mohave County 
Cerbat Mountains; and detailed studies of certain 

c environments, such as older Precambrian conglorner-
and metamorphic core complexes. The hydrogeochemical 
(HSSR program of Bendix) 'will appear in summary form 
the NURE folios. The detailed studies ("World Class" pro­

of Bendix) will be issued as individual open-file reports upon 
'lI ... ""J,ot,r", . Questions regarding the availability of any of these 

may be addressed to the Bendix Library, PO. Box 1569, 
Junction, CO 81 S01 . 

report is a summary of a Department of Energy-funded compi­
of uranium occurrences and producers in Arizona; it was 

;;I "ol"H",n by Robert B. Scarborough and Peter l. Kresan. 

NATIONAL/REGIONAL EVENTS 

Geological Society of America-Annual Meetings 
Cordilleran Section, Hermosillo, MX, March 23-29. 1981 . 
Rocky Mountain Section, Rapid City, SO. April 16-17 , 
1981 . 

Cerro Prieto Geothermal Field of Baja California . Mexico-Sympo­
sium: Unlv. of California, Elrth Sciences Div., Berkeley, CA. 
March 24-27, 1981 . • 

American Association of Petroleum Geologists and Society of 
Economic Paleontologists Ind Mlnerlloglstl: 

Rocky Mountain Section, Albuquerque , NM, April 12-15, 
1981 . 
Annual Meeting, San Francisco, CA, May 31-June 3, 
1981. 

Advances in Geotechnical Earthquake Eng ineering and Soil 
Dynamics-Meeting University of MISlourl, Rolla, MO, 
April 26-May 2,1981. 

Geology of Industrial Minerals-Forum New Mexico Bureau of 
M'nel, Albuquerque, NM, May 13-15, 1981. 

" 
GRADUATE RESEARCH ASSISTANT 

The recipient of the Research Assistantship awarded by 
the Bureau of Geology and Mineral Technol99Y for 1980-81 (s 
Steven Llngrey, a PhD candidate In the Geosciences Depart­
ment It the University of Arizona. Mr. Ungrey will be mapping 
and Interpreting the structural geology of the northelstern 
Rincon Mountains In Pima and Cochise Counties, Arizona. 

Mr, Llngrey received a MS degree In geology at the 
University of Southern California Ind has been a student at 
the University of Arizona slnee August 19n. His major 8dvilor 
II Dr. George OIIvls. 
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In contrast, since 1974, the molybdenum-copper dollar rat io for 
Arizona has steadily declined from 331 to 8.1 In 1979 If the trend 
on Figure 3 continued into the future, Arizona. dollar-Wise . would 
become a molybdenum state after 1981 . However, Arizona will 

1P!~~~.!::;!~~~~~~~~~~~~~~L.ill~~..Ql-'L maintain its reputation as the 'copper' state ' well into the foresee­
.~I!!::~=':"":::"=~=:'':''';';'':::';';'':...>I'-'''''''-Io. (U.S. General Services Adminls- able future for reasons outlined in the next section. 

i ) in the late 1960s. Without government loans, 60% of Arizo- Figure 1 clearly shows that molybdenum's new economic mus-
. historical molybdenum production would have been lost. cle in Arizona is related to a dramatic price rise since 1974 Com-
In the last several years , however, the molybdenum market has pared to copper, the price rise is precipitous, with.!he moly copper 

deCidedly bullish and is having considerably more eco- price ratio increasing from about 31 in 1974 to over 11 .1 by May 
impact on Arizona's copper industry than in years past. 1980. Two reasons explain the massive moly pr ice hike . The first is 

I res 1-3 chart molybdenum's increasing economic clout. related to the U.S. government stockpile of 80 million pounds 
1970, yearly copper and molybdenum metal production of molybdenum which was largely depleted by the end of 1974 

about doubled (Figure 2) However, during the same period, (Table 2). Throughout the early 1970s, demand conSistently out­
Iy value of molybdenum production has increased eight times stripped production . Much of the extra demand, however, was 

compared to a twofold increase for copper (Figure 3). From absorbed by periodic releases from the US government stockpile. 
to 1973, the ratio of copper to molybdenum production in These releases clearly had a price-damping effect. as Indicated 

steadily declined as more molybdenum recovery plants by the nearly constant molybdenum price through 1974. When the 
into o~ration and has leveled off at about 601 since 1973. stockpile was depleted, the price damper was removed . ThiS 

depletion, combined with an increasing demand for molybd~num 
metal, shot the price of moly into the economic stratosphere 
Demand for molybdenum was so heavy in 1979 that sppt prices fbr 
moTy conslstentl surpassed the 20 ollar mark an n une 1979 
soare t34 dollar Thus, molybderwm has more clout 
than ever..at Arizona'.s,copper mines. 

TAILE 2. IIO&.Y: WESTERN WORLD MOLYBDENUII SUPPLY/DEMAND 
(IIIIIIIOft Ib 110) 

1m 1174 1175 1m 1177 1m 1m"" 
181 207 168 177 182 198 200 

81 88 89 92 100 106 105 
77 73 74 79 83 88 90 

158 161 163 171 183 194 195 
(23) (46) (5) (6) 1 (4) (5) 

7 36 3 1 Stockpije Depleted 
-16 -10 - 2 -5 1 -4 -5 

SOURCE OF DATA. MOSAIC THE 
JOURNAL OF MOLYBDENUM 
TECHNOLOGY V. 4, N. 2 

In contrast, the release of the U.S. government copper stockpile 
by 1973, together with foreign competition and increased mmmg 
costs, severely depressed the domestic copper market . By mid 
1978, U.S. copper producers and, interestingly enough. thelT labor 
unions were calling for import restrictions on widely-available. 
cheap foreign copper (see Fieldnotes, v. 8, n. 1 & 2). Deplelion of 
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In contrast, since 1974, the molybdenum-copper dollar rat io for 
Arizona has steadily declined from 331 to 8.1 in 1979 If the trend 
on Figure 3 continued into the future, Arizona. dol lar-Wise . would 
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able future for reasons outlined in the next section. 
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Figure 1 clearly shows that molybdenum's new economiC mus­
cle in Arizona is related to a dramatic price rise since 1974 Com­
pared to copper, the price rise is precipitous, with.the moly copper 
price ratio increasing from about 31 in 1974 to over 11 .1 by May 
1980. Two reasons explain the massive moly price hike. The first is 
related to the U.S. government stockpile of 80 million pounds 
of molybdenum which was largely depleted by the end of 1974 
(Table 2). Throughout the early 1970s, demand conSistently out­
stripped production. Much of the extra demand, however, was 
absorbed by periodic releases from the US government stockpile. 
These releases clearly had a price-damping effect. as Indicated 
by the nearly constant molybdenum price through 1974. When the 
stockpile was depleted, the price damper was removed . This 
depletion, combined with an increasing demand for molybd~nu'm 
metal, shot the price of moly into the economic stratosphere 
Demand for molybdenum was so heavy In 1979 that sppt prices fbr 
moly conSlstentl surpassed the 20 ollar mark an n une 1979 
soare t 34 dollar Thus, molybderwm has more clout 
than ever.,at Arizona:,s.copper mines. 

In contrast, the release of the U.S government copper stockpile 
by 1973, together with foreign competition and increased mining 
costs, severely depressed the domestic copper market By mid 
1978, U.S. copper producers and. interestingly enough. their labor 
unions were calling for import restrictions on widely-available. 
cheap foreign copper (see Fie/dnotes. v. 8, n. 1 & 2). Depletion of 
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historical molybdenum production would have been lost. 

In the last several years , however, the molybdenum market has 
decidedly bullish and is having considerably more eco­
impact on Arizona's copper industry than in years past. 
s 1-3 chart molybdenum's increasing economic clout. 
1970, yearly copper and molybdenum metal production 

about doubled (Figure 2). However, during the same period, 
value of molybdenum production has increased eight times 

compared to a twofold increase for copper (Figure 3) . From 
to 1973, the ratio of copper to molybdenum production in 

steadily declined as more molybdenum recovery plants 
into Operation and has leveled off at about 601 since 1973. 
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Figure 3, 1II0/y: 1167-11171 copper nlue (absolute dollar.), molybdenum 
value (absolute dOliera) and copper-molybdenum value relio . 
Source : BGMT file date. 

In contrast, since 1974, the molybdenum-copper dollar rat io for 
Arizona has steadily declined from 331 to 8.1 in 1979. If the trend 
on Figure 3 continued into the future , Arizona. dollar-Wise , would 
become a molybdenum state after 1981 . However, Arizona will 
maintain its reputation as the 'copper state ' well into the foresee­
able future for reasons outlined in the next section . 

Figure 1 clearly shows that molybdenum·s new economic mus­
cle in Arizona is related to a dramatic price rise since 1974. Com­
pared to copper, the price rise is precipitous, with.lhe moly copper 
price ratio increasing from about 31 in 1974 to over 11 .1 by May 
1980. Two reasons explain the massive moly price hike. The first is 
related to the U.S. government stockpile of 80 million pounds 
of molybdenum which was largely depleted by the end of 1974 
(Table 2) . Throughout the early 1970s, demand consistently out­
stripped production . MUCh of the extra demand. however, was 
absorbed by periodiC releases from the U. S. government stockpile. 
These releases clearly had a price-damping effect. as indicated 
by the nearly constant molybdenum price through 1974. When the 
stockpile was depleted, the price damper was removed . ThiS 
depletion, combined with an increasing demand for mOlybd~nu'm 
metal, shot the price of moly into the economic stratosphere 
Demand for molybdenum was so heavy In 1979 that sppt prices fbr 
moly conSlstenti surpassed the 20 ollar mark an n une 1979 
soare t 34 dollar Thus . molybderwm has more clout 
than ever.,at Arizona~copper mines. 

In contrast, the release of the U.S. government copper stockpile 
by 1973, together with foreign competition and increased mining 
costs, severely depressed the domestic copper market By mid 
1978, U.S. copper producers and, interestingly enough. their labor 
unions were calling for import restrictions on widely-available. 
cheap foreign copper (see Fieldnotes , v. 8, n. 1 & 2) . Depletion of 
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. ~ltl.rn~·"nf1tlfi~~~ 1. on thl' Nlrne hm..-oae ndace 
IIJ tllt' OlY1I1Jlia. ThfY a;ho,,' Il lew 1!JnaU. il'rf'.rtlhlr 1Itn-.ab of copper­
.uillt'Cl. o~idilA'tl tiih-er II", in aitieifird limC'a;tont'. but tllt~ nlf'talliza­
lilln h ... allpan'1111y blt'n 1."I.s. aD,1 ttw pr'*l)f'('h f"l' fiodin, an ore 
11 .. 1" tlf C"f'tDltiJt'raW •• id ("&0 not Le ruuidt'I"f'tJ t'IlN"'''''"o ... .. .. .. -- . .. . . 

PIMA CuUN'l:Y 

USGS Bull. 72S 
Ariz. Mining lL\Urlld). 12/1',/2 ; 
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CL.ARJ< GBIOVP 

Empk~I',~Jnes . Ltd. 
Ships 'Silver Ore 

TlICSON, Ariz .-}o;mpirl' Yen Ioaid lhe fir"l 1IO;~il'l1ll'lIl 
Mint'll Ltd . allllUUlH,,'d it h,,~ C"ClIIl"illC"d 70 lOllS, 311d Ii ~'cu"d 
,hippt'd the flr,;t l',," load ur "hipnwllt· ill bt'in.r read it'd ria:ill 
lilvl'r on: to the R _",til" now. He laid rnillin.r will 
_.. P'lenry Y ('II, . EmlJire conlilluc 11& 10llg au; high .rrade 
prc~id~"l , said the on: came lihil'ving orE' l'f'rsisls. 
~ till' .MAa~ Ue,;dl>j ~ In IlIlc sprillg Ihc t;t'cond 

' .. ta-~e p.~ 1oI1IIIni phOlse drillill\: 1)l'ol.; ... m ", .11 I.I~' 
d\j.,"~u. .... ~, . "1.lIt~'d. r.f' laid the ubjKlive ia 

clillIlla;. Whtt11 IIlclude ·10 ' &0 blOck '"& • ftalnJmlUll 01 ' 
urrt'S of ,;1.,,1"1;,"\1.1">;40111 1tJ ·"H'ent...-Drlballo.M~' =::: ::_=~r.I4tfU~'" .. .., .. '(" ........... Ane Whteh has 
.--_ ... -jWP Ptb)1tff. '-llnt"'",,_;!t4 
, ,\'~II' uid the lint ph~' ,., .. :00.""; 0= .,. 
drillinl: .. hi cumplelt' d 1Il_.~'lh.1iM ' .... ~ . 
~'Celllber. allll low grado oce ~" 
wlllo.llIll'rceptt!Ci in two IUI."III, the V .. IlAee In alIver up to 711 ' 
DOIIII and 'h~ Midnillhl, ... ithill aa.o..,., ton and "ad up &0 16" 
UI' uvpt'r 1 00 f,·~t or the holl·. ~ ... YIfQ IQcOUIl"'" .... 

The.lirlit hule drilled yil'ldcd ......... T,.. ..... ~~~ 
hi~h ,,'fadt' On!. Yt'n $Aid, "Iiicll _ ... d ........ tJL.!"ntf"wim~ ore 
Wili ill tht! Midni.:ht nrca. Thi:i ~~hlIttft'''''''lIh 10 ahiv arc 
Will enCUUnll.'fl'd whill: lIn'parinl: b"ing itockpilcd [ur thiJ mill 
ofht't driU,ilt'1I alld IAcceu rUlIIdli now contemplnll'd for tlac 
luI' li4'colld 1.hilM! drillil\~. . proport)'," he anid, 

In FC'l.Iruar)· t'lluipawnt .Ild II Milr\'in Comb. ur Tucson Was 
l'rr", wt'rc nlowd iDto lhe lin-a oria:ill&1 own.r of the propt·rty 
wlakh millnl .. aver oru ... w\:h " 'hkh w .. recentl) al"IUiJ'l'd 1.1) 
~,,"I;lilH'd &.:ood h~ad voIluC'I. Em,)ir. MinH. 

The C'llll'h ~1IJ1 of 10 d.iulS J,,"!t 110111. tiC tllt' OlYUlIJU&, Vartly ,·11 
ttl. IAUJJt lilUl ... tolle ri.. MOlt of ,lie. " 'url! on tbi. Four, hll",t'\'~r, 
baa been dorw &0 the ~&.<>1 of the riJ~~ anJ l'1011t' to th .. /fTuit.. J I Pi'll 
I Iittl,' iiOlllt~ hill (PI. XVllI) l'()f,jIJOtit'./ nUlinly of 1111,""""" ,'fWJ . 

tailll ltunclit's u( \·~.iu 'luur1Y. an.l 111111" vr 1.ow tllf1rllll&.!'hly llilicificJ 
lillthiton~. So r'\"~lar or l)('rtiiltent "ein ,,'u, 1'I",·uf!n.k"f. tAIl • , .. .,.. 
tollll of pllrtly ('ui.liu~ IIi! n't' ore l •• ~ l",tush i !lpt-A1 from Itcattared 
dlallc,\" Ilits ulIJ tr"Jldll';~ SUpel'~nt· eori("Mlfnt hal probabll ... 

t:4~LMP' and the .PI*RDCf o,f~ '~.tl~iI ~.:j~icati~.~ ~e 
¥~'ftI.( 1a1P ,~ d.~ 0l'I bocli&--rtl .. nark ~o. ~. ana rlark!t0' 

. :tHt.rnf~'''nf''tttii''"('h~(t I, on duo l'lIrne hm..aoM ndp 
.. tilt' ()lYlllpi.. Thf1ISho\\' 11 few !;JnlllJ. il'r .... ".lur altn-.. b of copper­
ttal}lt'd, o:o<idiucl !;ih-ef II", in aiJicififd lim('~t()n,·. but tile ntf'talliza­
(illn ha~ al'pan'lI lly bl"u f."l~. 8Dtl tbfo l'ru •• l~'~ fill' finfiin, an ore 
\,( .. 1)' uf C"f'Jna;iJ .. uW •• ixe ('AD not Le l'ODI5id~f'f'tl t'IlNMlnaari ... .. . . . . . . 

PIMA Cuut'HY 

USGS Bull. 725 
Ariz. Mining llluriid I , 
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i, \efn inereased in effie/enc), to a marked 
·Iegree within the last few )'e&l"L The 
' ,on of a well and pumping plant Ia COD­
Qdtrable, and to the man without meana 
~ it almo!!t a!ll impoasible to reclaim the 

, weert land with a well and pump u it, 
' ., to build dam! acroaa the meama, nev­
, ell'. there ia a great deal of denlop-

nt at this kind and will continue to be. 
A. reservoirs are built and bydr~lec­
, power dneloped, thia ~ower becomes 
n.ble for pumping and lS the cheapest 
er which can be had for operatinl 
pumpa. It ma)' thUI be leen that the 

ildinc of raervoil'l, the anelopment 
rra';ty irription projeeta, will be the 
atelt factors in the denlopment of 
dJ b)' welll and pumpa and in conn­
enee will increase our a.,.nable &ft.a of 
'cultural Ianda. 

These factors may be ditcouraaiDl to 
t homeleeker, but it ia onl1 rigltt that 
.hould understand fully the lituation 

d should not have illulionl of obtaining 

~
m the Jronmment or from the .tate a 

. mt under those same favorable condi­
'ODI which the homeseekers had who ae~ 

the plains of Kansas or the prairies 
the Dakota. during the put reneratlon. 

'.0 ° the homest'eker who has capital to live len whilt' he acquires title, who has a 

~.
;. " OD of the possibilitiee of the future, 

d ear. BeleC't land which lOme day will 
.. In the path of some big irrigation proj­
. , there are .till opportunities, but to 
t poor man who muat produce a living 
m the land upon which he loeatel, the 
ert with all it.!! channll II forbidding. 

IIfERAL WEALTH OF PAP ACO 
AND PIMA DISTRICTS DESCRIBED 

Lure bodies of lead-lilver, copper and 
" c orl'l. which are very aoc:esaible, char­
. tTize the Pima and Papago dmricta of 

Sierrita mountains, a Ibort distance 
rn Tucaon, according to a bulletin re­
tly iasued by the United States geolo&,­
.urvey. The article, relating in detail 
position and nature of orebodies in 
Sierrita di.trict, lOuthwest of Tucson, 
prepared u the rualt of a special I, conducted by F. L. Ransome. 

frequent cuta of the dlatricta deecribed 
, contained in the pamphlet. The Pap­

district II 3 mil.. lOuthW.t of Tuc­
,the Ajo and Sasabe road. bein, fol­
ed to reach this area. At Kinl's ranch, 
the Sa .. be road, a branch road turu 
to the eut and ue~da the centle 

, pt of the foothlll belt into the Papap 
, ' inr diatricl 
'" /ADr recognized u the location of .,.1-
. Ie orebodiel, hitherto eompanttve!r. 

e denloped, although weU e%plo" 'Z 
Pima and Papago dlltricta are beJievea 

, have been liven rec:opition b)' tbe 
lor\cal sune), which ma)' 'pIa), an Im­
nt part in their future development. 

t the areololical suney cave suffi­
t recol'l1ftion to the dlatrict tbia ),ear 
.. im a special engineerinr part)' to 
dart an inTeatirtion and prepare a 
1 i1ha.trated an charted pamphlet of 
;pII" ia held to be .icnificant. 
!'ae Sierrita rance fa full), charted in 
pamphlet, wh.Ich declara ita topoan· 
Include. the followin, t7P. of rock: 

mbrian arranlte, limeltone, mnfte, 
loie ~diment and volcanic roc:ka, 

,ozole limestone, quartema17 valley de-

!b~ Pima district, sa)'s the surve)" fa 
ed b)' a COod road that runs louth­
from TucllOn to Mineral hin and to 

'Battea. Bere a branch railwa), lin. 

connects the diltric:ta. The followin, cen­
eral infonnation ",arding the Saerrita 
range opens the report: 

"The Sierrita mountains constitute one 
of the smaUer of the nearly meridional 
mountain ran,el of lOuthem Ari&ona. 
They ~parate the Santa Cra& valley on 
the east from Altar vaUey on the w .. t. 
The range has a lenKtl! between 18 and 
14 miles and a widtIa rouchll eatimated 
at four miles. The beight 0 the domi­
nating lummit, Samaniego peak, hu, 10 
far u known, not b.en accuratell de­
termined. Apparently no part ° the 
rance riaes more than 2.000 or 8,000 feet. 
above the upper marc\D of the flankin, 
than 6,~00 feet above sea level. Ita alopea 
C&JT1 little or no timber, and In compari-

vision between the \'al1ey~ of the 
Cruz and Altar watershedl, is 
u fo11owl: 

"The Sierrita mountains conslat 
tia11y of an intrusi"e granite core 
b)' more or leas metamorpho~ed 
~dimentaTJ and eruptive 
flankinl rocks aTe notably 
character on the two lidell of 
On the eut are rather masllive 
Konel, with quartaites, shales 
andeaite volcanle rocks. These 
folded and faulted, haTe been 
I!'anite, and in places show I)TI~IU'" 
contact metamorphism. On the 
roclta are pl'evaiUnC1J ICh~tOle. han 
more cloaeb compreaed, and have 
affected b,. metamorphum of 

Pnc.1I P~1'l7 hl Soul".", P;-' C-aty 

IOn with the Santa Rita m.untain. to the 
"It or the Baboquivari ranare to the west, 
the Sierrita mountains are of minor to­
pographical importance and are eceniea1l)' 
unimpreaafve. 

On the w .. t lide of the Sierrita moun­
tains, mainl)' in a rather definite belt of 
foothill., fa a group of proapeeta within 
what is known loeall)' u the Papago dia­
triet, althoueh the)' appear to be included 
within what has al.Ici been called the 
Sierrita. diatrict. 011 the east lide at the 
ranee lies the Pima diltrict, within whieb 
are a number of min.. that have pro­
duced considerable quantfti .. of copper, 
sinc and lead-ailver orea. The.. 1DlD .. 
fall into three areal rroupa-tbose near 
Twin Buttes, on the IOUth; thOM n .. r 
Mineral hill, on the north, and tho .. near 
the abandoned Olive camp, between Twi1l 
Buttes and Kineral hUI. The orea Dear 
Mineral hill and Twill Butt.. occur in 
t)'pical contact depolita; thON at Olive 
camp in narrow f.urea. Th. Pima cn.. 
met wu ol"pDiaed in 18'7'7." 

Special rec:ol'l1ition Ia liven b)' the 
writer of thepmphlet to the courtesiel 
ahown him in Tucson b)' Jud,. S. W. Par­
cell, Dean G. K. Butler and John Cuter 
Anderson, who, he states, pve bim sub­
stantial aid in acquirine the information 
of which bia article II composed. . 

The ceneraJ ,..ololical compolitfon anel 
form of the Sierritaa, which form the ai-

character in contrast. with the mort 
tenee but local contact action on the 
These aehlata are varied in character 
include roeb that were at one time 
Itlomerate, .. ndstone, Ibale, 
rhyolite, ad tuff. They appear to 
older than tile beds to the eut, but 
fouila were found in them, ud 
quentl)' ijletr age II uncertain. 

"The erat and IUaher atOpel of 
rance weN IlOt closely .xamined, but 
tant views and the material in the 
beda tndic;ue that the entfre 
aJope, froD! the crest down to 
hilla, II underlain b,. a rather fine 
biotite ".nlte which, u a rule, II 
leu dteompoaed and weathers to colnplllll 
t;ively IIDOOth brown Mnfac" 

"tuned outcrops. The rock 3::trU mon.onite, bat thin ~etiolla 
it II compoNd chiefly of alkali 

spar and quartz, with subordinate 
elaN and a little biotite. It fa 1)"lbil. 
to be eluted u a mnite. 

.. Aa ahown b1 meam boulders on 
east lide of the range, that alope 
composed larrel)' of a aimUar tftfl,-rr'lUII. 

annUe rock. A specimen from on. , 
these boalders Ilear Magee'. ranch 
pears to be a rock VlTl clo~ to the 
inl line betwen arran1te and quam 
sonite. Thin aeetions ahow it to 
a aJi,htly more abundant plagioelue 
the specimenl examined from the 

I•·· , 
i 
1 
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. \efn inereased in effidencl to a marked 
·!egree within the last few )'ean. The 

(ost of a well and pumping plant Ia COD­
adtrable, and to the man without means 
~ ia almollt a" impoasible to reclaim the 
"sert land with a well and pump u it, 

" to build dam!! ac1'OU the meama, nev­
I tlea there is a great deal of develop­

nt at this kind and will continue to be. 
A. resen-oin are bunt and bydro-elec-
, power developed, this ~ower becomes 
n.ble for pumping and 1S the cheapest 
tr which can be had for operatinar 
pumpa. It ma)' thUI be leen that the 

ildinc of raervoil'l, the dnelopment 
rr .. ity irription projeeta, will be the 
stelt factora in the development of 
da bl wells and pumps and in conn-

lienee will increue our a.,.nable &ft.a of 
'cultural landa. 

Thele factora may be ditcouraainar to 
", t homeaeeker, but it i. onl1 rignt that 

ahould understand fully the altuation 
d should not have illualons of obtaining 

, m the Jrovemment or from the state a 
, mt under those same favorable condl-

~
'ona which the homeseekera had who H~ 

the plains of Kansas or the prairies 
. the Dakota. durin the past neratlon . 
...... 0 the homesf'eker w\o has capftal to Ifve 

n whilf' he acquires title, who has a l' '011 of the possibilitiea of the future, 
d ear. lIele('t land which some day will 

. In the path of some big irrigation proj­
, , there are .till opportunities, but to 

poor man who must produce a Uving 
m thf' land upon which he locates, the 

, ert with all it.!! charms II forbidding. 

' I litERAL WEALTH OF PAP ACO 
AND PIMA DISTRICTS DESCRIBED 

, Lu1re bodies of Ie a d-.i1ver, copper and 
", . c Ort'I, which are "I')' aoc:esaible, char­
, tTize the Pima and Papago diJrtricu of 

Sierrita mountains, a abort distance 
m Tucaon, according to a bulletin re­
tly iasul'd by the United States I'eolog • 
• uney. The article, relating in detail 
position and nature of orebodies in 
Sierrita diatrict, 80uthwest of Tucson, 
prepared u the rualt of a special 

• ., conducted by F. L. Ransome. 
frequent cuta of the districts deecribed 
contained in the pamphlet. The Pap­
diltrict it 3 mil.. southw.t of Tuc­

,the Ajo and Suabe road. bein, fol-
ed to reach this area. At Kinl's ranch, 
the Sasabe road, a branch road turu 
to the east and uc~da the ,entle 

pf of the foothill belt into the Papap 
. inr diltricl 

" /ADr recognized u the location of .,.1-
.. Ie orebodie., hitherto comparattve!r. 

denloped, although weU explora.z 
ma and Paparo dlltricts are believea 
VI! been liven rec:opltion hl the 
cal IOney which mal 'pIal aD Im­

nt part in their future dnelopment. 
t the Il'oloaieal sune,. pve suffl· 
I ,.coarnition to the district thit )'ear 
.. im a lIpedal enginearinl' part)' to 
dart an investiftion and prepare a 
, illuatrated aD charted pamphlet of 
iplle. is held to be .iarnificant. 
l\e Sierrita range is full), charted in 
pamphlet, wILIch declarea Its topoarn· 
includee the followinr tJp. of rock: 

mbrian ~ite, limestone, I'rInite, 
zole Hdiment aDd volcuie rocks, 

.Oloie limestone, quartemal'7 valley de-

1\~ Pima district, says the surve,., • 
ed by a &'Ood road that runs .outh-
from TucKOn to Mineral hill and to 

' Battea. Sere a branch raUwal line 

connects the districts. The followtn, ,en­
eral information raarudinr the Sierrita 
range opens the report: 

"The Sierrita mountain I constitute ona 
of the IImaUer of the nearly meridional 
mountain raD,ea of southern Arl&ona. 
They separate the Santa Cra& valle,. on 
the east from Altar valley on the w .. t. 
The range hu a lenKtl! between 18 aDd 
14 miles and a widtlJ rourhll eatimated 
at four miles. The belarht ° the domi­
natin, lummlt, Samanle,o peak, bu, 10 
far u known, not been accuratell de­
termined. Apparently no part ° the 
ranee rises more than 2.000 or a,ooo feet. 
abo.,e the upper mareiD of the flankin, 
than 6,600 feet above sea level. Its alope. 
earl')' little or no timber, and in compari-

vision between the "alJey~ of the 
Cruz and Altar watersheds, is 
u follows: 

"The Sierrita mountains conaiat 
tially of an intruah·e granite core 
b,. more or less metamorpho~ed 
sedimental'7 and eruptive oli 
flankinar rocks are notably ......... _., 
character on the two aides of 
On the east are rather mu!\ive 
stones, with qUarUites, shales 
andeaite yolcanlc rocks. These 
folded aDd faulted, haTe been in'l'ado" 
arranite, aDd in placel show 
contaet metamorphism. On the 
rocks ara plnamnel,. IChi8tOle, han 
more cloaelJ compreaed, and han 
affected b,. metamorphiJ;m of 

Pnc.1I P~1't7 la Soud ...... P;" C-aty 

son with the Santa Rita m.untain. to the 
eaat or the Baboquivari raJlll' to the wut, 
the Sierrita mountainll are of minor to­
pographical importance and are ecenieall)' 
unimpreufve. 

On the west .lde of the Sierrita moun· 
tains, mainly in a rather definite belt of 
foothills, ia a group of proapeets within 
what is known loeal1, u the Papago dia­
trict, althou,h the)' appear to be included 
within what has alIci been ealled the 
Sierrita. district. On the east alde af the 
ran,e Ues the Pima diltrict, within which 
are a Dumber of miD" that have pro­
duced considerable quantfties of copper, 
anc and lead-ailver orea. The.. mm .. 
fall into three areal croaps-tboM near 
Twin Buttes, on the south; tho.. Dear 
Kineral hill, on the north. and tho .. near 
the abandoned Olive camp, between Twin 
Buttes and Kineral hm. The orea Dear 
Kineral hlll and Twin Butt.. occur in 
t)'pical contael deposits; thOM at Olive 
camp in narrow f_urea. The Pima dJ.. 
triet wu orpnised in 1877." 

Special recopition Ia peD b,. the 
writer of the. pamphlet to the courtesies 
shown him in Tucson bl Jud,e S. W. Pur­
cell, Dean G. M. Butler and John Cuter 
AndenoD, who, he atatea, pve him sub­
stantial aid in aequlrinl the Information 
of which his article ia compoHd. . 

The reD,rat ,.oloaic:al compoaltion anel 
form of the Siemtaa, which form the di-

character in contrut. with the more 
tenee but local contact action on the 
Th ... achiats are varied in character 
include roeb that were at ODe time 
«Iomerate, eandstone, shale. 
mrolite, ad tuff. They appear to 
older daan tIN beds to the eut. but 
fouila wera found in them, aDd 
quentll ijlelr agt' II uncertain. 

"The erat and hiaher alopes of 
ranee were Dot cloaely examined, but 
tant views ad the material in the 
beda IDdic;ue that the entire 
lIope, froD! the crest down to 
hilla, fa underlain b,. a rather fine 
biotite ~nite which, u a rale, II 
leu decomposed and weathen to tollnJ)tlIll 
t.inly tmooth brown _rtacea 

"rune«! outcrops. The rock 
3::tIU !&on.oDite, bat thin ~I!Hol" 

it fa compoeed of 
'Par and quartz, with 
clue and a little biotite. It Is Dn,bAI. 
to be eluaed u a I'rInlte. 

.. Aa abown bl meam boulden 
east lide of the range, that .Jope 
composed lararel,. of a similar IDtI··rraDIlII 
. arnnite rock. A lIpedmen 
these bouldera near Kagee', 
pean to be a rock ver.., close to the 
inar line betwe~ lTanlte and quarta 
IOnite. Thin aeetions show it to 
a aliarhtly more abundant plagioclase 
the IIp.cimen. examined from the 
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\. ~en increased in efficlenc, to a marked 
iegree within the laat few yea1"L The 
tOst of • well .nd pumping plant Ia con­
dderable •• nd to the m.n without meana 
~ ia .lmollt all impoaslble to reclaim the 
lIsert land with a well and pump u it. 

, • to build d.m! acl'OU the lItreama, nev­
tIe. there is • great deal of denlop­

nt of thia kind .nd will continue to be. 
AI releM'oln .re built .nd hydro-elec-
'c power dneloped. this ~ower becomes 
ilable for pumping and 18 the cheapelt 
tr which can be had for operating 
pumpL It m.y thus be leen that the 

IIdinc of HMrvoil'l, the clnelopment 
! rranty irription projeeta. will be the 

.telt factors in the d .. elopment of 
dB b, weUI and pnmpl and in conn-

pence will incre... our annable &fta of 
'(ultural landa. 

Theil factors may b. diacouraaing to 
e homeaeeker. but it il onl), rignt that 
Ihould undentand fully the situatioD 

d should not have illusionl of obtaining 
m the Jro.,emment 01' from the state a 

· mt under thOle same f .... orable condl­
'ona which the homeseekers had who N~ 

the plains of RaDaas or the prairies 
the Dakotu durine the put reneratioD. · ° the homeseeker who has capital to Ifve 
n while he acquires title. who has a 

~
'" " 011 of the possibilitietl of the future. 
· d car. lel("('t land which lOme da, will 

In the path of aome big Irrigation proj­
, there .re mil opportunities. but to 

· poor man who must produ('e a living 
m the land upon which he locatel. the 
ert with all It.!! chumll is forbidding. 

IlfERAL WEALTH OF PAP ACO 
AND PIMA DISTRICTS DESCRIBED 

\.&r1r(" bodies of lead-lilver. copper and 
' c Off'I. which are very aocesaible. char­
erize the Pima and Papago districu of 

· Sierrita mountains, a abort distance 
m Tucaon, according to a bulletin re­
tly issued by the United States lreolOIr­
lurvey. The article, relating in detail 
position and nature of orebodiea in 
Sierrita diatrict. lIOuthwest of Tucaon. 
pr("pared u the ruult of a special 
., conducted b, F. L. Ransome. 

Frequent cuts of the dlatricta described 
, contained In the pamphlet. The Pap­

diatrict is 3 mil.. IOUthW.t of Tuc­
,the Ajo and Saaabe ro.dl being fol­
ed to reach thill area. At King'1 ranch, 
the Sasabe road, a branch road turu 
to the east and UClDda the gentle 

pe of the foothUl belt iIIto the Papap 
' in, diltrict. 

, lAng recognized u the location of nI­
le orebodiel, hitherto comparattve1. 
e developed, although well explon" 
Pima and Papaco distric:ta an believea 
bave been gi.,en rec:o~ltion b, the 
logical IVney which ma, ])la, an Im­
at part In their future dl'felopment. 

I the geological IVne,. pve auffl­
I ftcol11ition to the diatrlct this ,..ar 

, _im a lIpec:ial engineerinr party to 
duet an Investiftion and prepare • 

illuatrated an charted pamphlet of 
'PII" is held to be ail11ificant. 
!\e Sierrita ranee is full, charted In 
pamphlet, which declarea ita topogra. 
includea the follow inc tn». of rock: 
mbrian granite, limeltone, granite, 

lole .. diment ad yolcuic rockJ, 
,ozole limestone, quartemat'J valley de-

Ih~ Pima district, .. ys the au"e" • 
ed b, a rood road that runa 10Uth­
from TucllOn to Mineral hill and to 

'Battes. Here a branch raUwa, line 

conne('ta the districts. The followin, gen­
eral inform.tion ngarding the Saerrita 
range opens the report: 

"The Sierrita mountama constitute one 
of the amaller of the ne.rly meridional 
mountain range. of lOuthem Arbona. 
They separate the Santa Cruz .... lIe' on 
the eut from Altar valley on the w .. t. 
The range hu a lenKtl! between 18 ad 
14 miles and a widtI. roulrhll estimated 
at four miles. The height 0 the domi­
nating lummlt, Samaniego peak. hu, 10 
far u known, not been accuratell de­
termiDed. Apparentl, no part 0 the 
range rises more than 2.000 01' 8,000 feet. 
above the upper mareiD of the flanking 
than 6,600 feet abo ... e Na level. Iu slopel 
carry little or no timber, and in compari-

vision between the "alley~ of the 
Cruz and Altar watersheds. is 
u follows: 

"The Sierrita mountains conailt 
tially of an intruah-e granite core 
by more or leas metamorpho~ed 
sedimentat'J and eruptive ori 
flanking rocks are notably tllff".,. ... t l 
character on the two lidea of 
On the east .re rather mu!\ive 
stonel, with qUarUites, shales 
andesite ... olcanic rockll. These 
folded ad faulted\ have been u,., ...... 
granite, aDd in places show p 
contact metamorphism. On the 
rocks an })lnailinr17 achitltoae, han 
more cloaelJ compreaaed. and han 
affected b:y metamorphism of 

Parc.1I Pro,..l't7 ID Soulla.... Pia. c..aty 

IOn with the Santa Rita m.UDtainl to the 
"It or the Baboqui.,ari range to the wut, 
the Sierrita mountaina are of minor to­
pographical importance and are scenically 
unimpreaaive. 

On the west lide of the Sierrita moun­
tains, maiDly in a rather definite belt of 
foothilla, is a group of prospects within 
what is Imown loull, .. the Papago dis­
trict, aithoucb the)' app.ar to be included 
within what has abo beeD called the 
Sierrital cliatrict. 011 the east side of the 
!'aIlge lies the Pima district, within which 
are a number of mines that ha.,e pro­
duced considerable quantities of copper, 
sinc and l.ad-ail ... er ore.. The.. 1DlD. 
fall mto three ..... 1 ITOUpl-thOM neal' 
Twin Buttes, on the lOuth; tho.. near 
Kineral hill, on the north, and tho .. near 
the abandoned Oli.,. camp, betweeD 'I'wi1l 
Buttell and Mineral hill. The or.a Dear 
Mineral hill ad 'I'wiD Batt. occur in 
typical contact deposita; thOle at OU .... 
camp in narrow fillurea. Th. Pima dia­
trict wu orruised ill 1877." 

Special recopltion is pen by the 
writer of the pamphlet to the courtesies 
shown him in Tucaon b, Judge S. W. Pur­
eell, Dean G. M. Butler and John Cuter 
Anderson, who, he Ratea. pv. him aub­
mntial aid in acquiriDg the information 
of which his article is compoNd. . 

The Jeneral pologfcal composition and 
fonn of the Siemtu, wbich fonn the di-

character ill contrast with the mors 
tenae bat local contact action on the 
These achiata are .... ried in .. nJRno""U ... 

include rocb that were at one 
Il'lomerate, .. ndstone. sh.le, 11D:teStll!lll 
rh),olite, urd taff. They .ppear to 
older than the beds to the eut, bat 
foaaila were found in them. ad 
quentl, tJlelr age is uncertain. 

"Th. cru& and bieber &lOpel of 
!'aIlge were not c1osel, .xamined, btlt 
tant vlnra ad the material in the 
heda bldi~e that the entire 
lIope, from th. crest down to 
hilla, Ia underlain b7 a rather fine 
biotite Anlte which, u a rule, is 
I ... decomposed and weathers to COlin_III 
Unl, tmooth brown _rlacH 

"rune«! outcrops. The rock 
~:trts mon.onfte, bat thin aeetioftl 

It is compoeed chiefly of alkali 
&par and quart&, with IVbordinate 
claM and a Iittl. biotite. It Ia Dntbal. 
to be eluaed u a granite. 

If As a1aown b, lItream boulders OD 
eut Iide of the r&nlre. that Ilope 
composed largel, of a similar IDtI,-rraDIlll 
. granite rock. A specimen 
these boulders Dear Kagee'a 
pears to be a rock vert close to the 
ing line betwelD gr.nlte and quarts 
sanite. Thin aections show it to 
a &lichtl, more abundant plagfocl .. 
the lIpecimens examined from the 
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300 cubic foot 600H Iknvcr flota tion cell 

grow C\TII further. U the hr;lIul IWW :m,o(Jo tpel mill Oil ~an Malluel 
ill 19:)6 nc'c'lkd ·WO lIutation ('('lIs fur rnll~hcr fiot'ltion (fulIr scnilllL'I, 
wilh six hanks of m;u:hincs, cadi nmt;lining 20 edL .. (ll 411 inch Agitairs, 
with a 357 tph output per section), the I ~73 mill at Gihrahar, with 
a 20(1(1 greater cap;lcity. c'll1ploys in the ~me circuit only t()f1y-~ight 
300 cuhic foot 60011 J)t"nvc:r Uut;ltion edL\ (three section.\, with nne' 
hank of 16 flotation cell .. ). 

Olher modem plalll$, such as l.omex, with a 3R,CX)U Ion daily 
capacity illaul{ur.lted in 1972. usc four l);lIlks (If eight 300 cuhic foot 
llellVl"r (,0011 for rougher flutalion , ;'IUI .mother four scc·tion uf lO-lc:ll 
ilknlkal Ill,whincs lor scavenging. Ishand Cupper, with 33,000 tons 
llaily (Oap.uoity ami 21 lHinllll.~ (If rou~her nutation illld ',C;IvclI/-,ring 
time, USt~ for this purpose I() I"'nks 01 H cell 300 cubk foot machinC.'!. 

Sudl a drastic increa.c;e ill the si/o'~ uf notalion ('(,lis alung wilh a 
SlIh'ilanli •• 1 dec.rc;Lc;e in the numll('r of pr()(:e~ .. ing S('rlions in the mill 
arc plainly ju.~ili('d hy slIhstantioal sa\'in~ in equipment HlsL .. , nmstmc­
lioll and foumlation COt\lS, a. .. well a. .. in piping, electrical and control 
equipment and inc;lrum~ntatioll. Also op~rational cOMs can I.e re­
ducc'd sOlllewhat. Shocm;.kcr and T.lylor,U for instauce, daim that in 
a ~O,OOO tpd flotation plant hy only u.\ing the lar~cst availahle equip-
1lI(,llt ;L\ compared with conveutional plants, some 16 perc-ent of cnst~ 
could I.e s.aved on acnnlllt of equipment and cOII. ... ruction So'lVings, while 
another 16 percent c:ould hr. Sowed if sume other modem features of 
c1csi!,'11 were in(:orporated. Her~ is the hreakdown of their c~s: u 

TABLE 5.2 

COMPARATIVE COSTS FOR A 20,000 TPD 
COPPER CONCENTRATOR 
(expfl.'s .. ;cd in million, of dollars) 

I .. ", 1970 
COA"'"'"""" F.q,.iprnlft' Dlli, A 
- -- - -----

Yard & Nonproccs.\ 4.8 4.8 4.8 
Coar.;t·o Ore 4.0 .... n 3.7 
Fine Ore 5.1 ... . 6 3.8 
( :ulIl:culr;,tor 15.5 11.1 1.2 
.. nKc. ... \ W;II('r 0 .3 0.1 n.3 
Rcd;Iim Water 0.7 0.1 0.1 
Tailings Di.c;pns.t1 0.6 0.6 0.6 
Total l'rnjcd $:\1:0'- $2tj:'-- $21J)' 

300 cubic foot 600H Iknver flotation cdl 
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grow C':\'t"I\ further. If the hr;llld nnv :lO,O(JO 11'11 mill at San Mannd 
ill I ~1:)G llC'c'd,-d ·WO Jlutalion ("C'lIs for rougher flul;ltiun «(uur scnitllL", 
with six IMIlk." uf m;u:hillcs, C':adl l"ullt;lilling 20 edL .. "f 48 inch Agit;urs, 
with a 357 tph output I~r section), the 1973 mill at Gibrallar. with 
a :W fl(1 greater cap;lCity, ('mploys in the same circuit only (OIly-right 
300 cuhic fnot 600H Dt'nvcr Uut;ltion cdL .. (tlmo'e set.:tion .... with one" 
hank of 16 flotation cells). 

Olher modem pla II 1$, Imci, as l..omex, with a 38,000 ton daily 
r;'parity inaugur.lted in 1972. usc (nur hanks of eight 300 r .. hie foot 
Deliver (,0011 for rougher Qutation, ;11U1 anothcr four sertion (If lO-ldl 
idC'lltil-al molt-hincs for sca\'engin~. Island Copper, with ::13,000 ton!! 
daily cap.uoily and 21 minuh_"!; (If roll~her notation and SGlyell,.,ring 
time, USl~ for tlli. .. purpose H) h;mk." of H ((II 300 cul,ie- (oot machinC5. 

SUdl it "raMie increa.o;c ill the si/.l~ of f1utalion ("dis alung with a 

substantial decrease in the numh('r o( processing SC"rliOlls in the mill 
arc plainly justilird by sul~anti .. 1 savings in cquipment fool", wn'itmc­
lion anti foulIllation COSIS, a. .. well a. .. in piping, drC':trical and control 
equipment and in .. trumcntatioll. Also operational ul'tlS can he rc­
duCt·d sOlllewhat. Shoemaker and Taylor," for instancc, daim that in 
a :W,OOO lpd Qotation plant hy only l1.'Iing thc lar~cst availahlc equip-
11I("lIt ,L" compared with convcntion'll plants, some 16 perl-cnt of cost~ 
could he solyed on a.cn>unl of c(luipmcnt and cOlL<;lruetion s."lVings, while 
another 16 percent could he: s.'l\Ocd if some other modem features of 
dcsi).,'ll were inwrporalcd. Hcre is the hreakdown of their costs:·' 

TABLE 5.2 

COMPARATIVE COSTS FOR A 20.000 TPD 
C(WP£R CONCI':NTR:\TOR 
(cxprL'S.'iCd in million .. of dollars) 

I .. ". 1970 
Co/C,'",'w,ud F.q,.iprn.,,' D.silt" 
- .--- ' - --- .-4:0-Yard & Nonprocc:s. .. 4.U 4.11 

Co;m;c.~ Ore 4.0 4.n 3.7 
Fine Ore 5.1 4.6 3.8 
( :UIICClllr:ltor 1 !).!i 11.1 7.2 
Pro(c. ..... WOI(("r 0.3 O.~ n.] 
Red .. im WOller 0.7 0.7 0.7 
T .. iling!> Di."p'ISOlI 0.6 0.6 0.6 

Prnjed $:' 1:0-- $2';: I -- $21Jf" Total 

= 

300 cubic foot 600H Iknver tlot;ltion cdl 

grow ("\Til further. If the br;uul IIC"W :m,OIlO tpel mill ;11 San Manuel 
ill J 9:)6 Iwc'ckd ·WO lIutatiull n'lIs fur rouJ.;hcr fiot;ltioll (fntlr scniolL'i, 
with six balik. .. of m;u:hillcs, cadi nmtaininl-{ 20 cdL'i of <ttl inch Agitaj .. s, 
with a 357 tph OUlput I~r section), lhc 1973 mill at Gihraltar, Wilh 
a 20% greater cap;acity, "mploys in lhe !>alOe circuit (lnly (OIly-right 
~()O cubic fnnt 600H Dc"nver lIutation cdL, (tlm"e set:liol\ .. , wilh nnc­
hank of 16 flotation cells). 

Other modcm planl.$, sud, as !.omcx, with a 3ft,OOt) ton daily 
rapacily illaugur.ltcd in 1972, usc four hanks of eighl JOn cultic foot 
Dcnn"r 60011 for rougher nutation, .. lUI ;lIIolh('r fuur ~, ·tion uf to-cdl 
idc"ntic'al mac'hincs for sca\"cngin~. Island Cupr~r, wilh :n,ooo tUIl.' 
d;aily c'ap;u'ity ;and 21 minult."S uf roll~hcr lIutation and liclven/-,ring 
timc, usc~ fur lhi. .. purpose I() "anl .. of H cell 300 rubic- foot machines. 

Such a clra!.tic inrrea.o;e iu tlte si/.c~ of flutation ("("lis alung with a 
suho;tantial t1er.rr.;L<;C in the numl~r of proccs ... ing Sf"flions in the mill 
arc plainly jlLc;tifie-d by liul~anli .. 1 s.wings in equipment HlSL .. , c:uno;lmc­
tion anel fouaulation costs, 0&., well a., in piping, de-clrical and control 
equipment and in'itnunentalioll. Also o~ralional uws can he re­
dun'd sOlllewhat. Shoemaker and Taylor," for ill'.tance, daim that in 
a :W.OOO tpd flotation plant hy only u.'iing the lar~c:st availatlle equip-
1lIe-llt :l.'i compared with conventional plants, some 16 perc-ent of c05C~ 
could he: SOlved on anuunt of equipment and cOl\.~ruction savings, while 
another 16 pcrcc:nt could t~ s.wed if some other modem features of 
elcsi !,'l I were inc:orporatcd. Here is I he hreakdown or their costs: u 

TABU-: 5.2 

COMPARATIVE COSTS FOR A 20,000 TPD 
C(WI'£R CONCENTRATOR 
(exprL"S.<;cd in million, of dollars) 

I .. ", 1970 
Co.",,,/io,,,,1 F.qMip,nn/ D,.it" _ .--_ ._--- --- ... . .. -

Yard & Nonprocc:s. .. -l.8 4.8 4.8 
CO:lrst". Ore 4.0 -l.U 3.7 
Fine Ore 5.1 -l .G 3.8 
( :ulH:cnlrator 15.~) 11.1 7.2 
PfI)("C."" W;lte-r 0.3 O.~ 0.3 
Red;aim Water 0.7 0.7 0.7 
T;liling!; llispCls;ti 0.6 0.6 0.6 
Total $:il:O- $2t;: I -- i21 .0 · i>rnict:t 



TABLE 6.2 

RHENIUM CONTENT OF PORPHYRY COPPERS 

(txpressed in ppm on 100)'0 MaS:) 

North Amtrica South America 
McGill 1,600 Chuquicamata 230 
San t1anuel 1,000 EI Teniente 440 
Chino 800 EI Salvador , 570 
Cities Serviu 600 Andina 380 
~~Buia-·--·"" - 6OO-f'- 'l.a-niSp..itAda -:,if../ . " ~'350 
~~~ , ....... ~i;bo; ' ~Oqliepata - __ 1.iI"._. , - . .. N 325 

'l;r~~~.5 at s= ......... - 60() Argentinian porph. 170 

Cananca 

Communist World 
Kounrad 
Almalyk 
Kadzharan 
Aigedzor 
Dastalert 
Medtl 

510 
290 
300 

1,000 
80 

125 

Howevtr, at tht p~nt timt only 35,000 tons of molyhdenite con­
taining some 37,500 pounds of rhenium are being recovered from 
porphyry coppers ptr year. Since the market for rhenium is still very 
limited - mostly because of tht insecurity of supplies - only some 
molybdenite conuntrates, particularly those with a high rhenium con­
tent, are being processed for rhenium recovery. The largest rhenium 
producef in tht world is the United States with an estimated output 
of 6,000 pounds per year, based mainly on Kennecott production in 
Utah and in Cleveland. The second world producer is considered to 
be the Soviet Union, which estahlished its production at Balkhash in 
1948. 1bc estimated output from primary sources is about 1,400 pounds 
per year, but this figure may be considerahly higher if some other 
additional sourca are considered. The Russians have done very ex­
tensive research in rhenium chemistry and metallurgy and apparently 
~ quite an advanced technology. 

Canada will very soon be a very· prominent rhenium producer or 
exporter due to its unique high-grade orehody at Island Copper. 
Although at this writing no specific arrangements for rhenium recovery 
from molybdenite are known, they must be coming very soon Wnply 

160 

. '"" .~~~~., •. ---~==::::=±C;;::;:~-C:::::;:i£ . -

~ 
t 
8 
>-
Ill: 
>-:c 
~ 
~ 

'" 0 
Ill: 
"-
:z: .., 0 

\Q g 
~ 
~ C\ 

~ 0 
Ill: 

f-o CIo, 

h~ 'i! .. c: 
~ i: :» 
~d. 

Q 

~ 
CI) 

t'j 
Ill: 
:> 
0 

~ 

C ~. 
~ toi:-

~~ E ~ '"tci~ 
Q::: 

'" :> 
;z 

~ 

" . .. 
'E .:. 
1'" .c~ .. 
~IIC~ 

• • • • • 
8§8 
0>. • "\ 
V\ C"I -

a~~~~~ 
OOOO;C"I 
\QVlC"I- ~ 
t'). .." f"'o. VI - --
~Vla""a8 . qq. 
000000 

§ §-~§.§.~ 
8~~~i~ 
f"'o.""~OO-N - N 

161 

I 

8 
oq" 
o 

~ 
~ rs. ... 

00 
.." q 
0 

§. 
8 
"\. 
VI 

~ 
.& 

f 
I 
8 

• • • • • • 

TABLE 6.2 

RHENIUM CONTENT OF PORPHYRY COPPERS 

(expressed in ppm on 10070 MaS:) 

North America South America 
McGill J ,600 Chuquicamata 230 
San ~anuel 1,000 F.I Tcnicnte 410 
Chino 800 EI Salvador , 570 
Cities Service 600 Andina 380 
~?Buiaa~·- ... ,..- ..... P - 6(.Ff·7La--niSpU~ ":,Ai.:..;..--' . . -,- ~'350 
~~~ ,JItfW;"-~i;bo; ' ~Oqliepala- __ ;if' ___ ' - . ,. 325 
~~(;~.o't . 5 ........... - 600 Argentinian porph. 170 

Bagdad 200 Communist World - "- -"~:rc, :"'i:'~~~ ~ ,:- .~~, 200 f Kounrad 
,~~, .. :"'-"'" , , 

. : " . . : ,:,,180.1 Almalyk 
60 Kadzharan 

2,000 Aigedzor 
80 Dastalert 

Cananea 700 Medel 

510 
290 
300 

1,000 
80 

125 

However, at the presenl time only 35,000 tons of molybdenite con­
taining some 37,500 pounds of rhenium are being Ittovered from 
porphyry coppers per year. Since the market for rhenium is still very 
limited - mostly because of the insecurity of supplies - only some 
molybdenite concentrates, particularly those with a high rhenium con­
tent, are being processed for rhenium recovery. The largest rhenium 
produce .. in the world is the United States with an estimated output 
of 6,000 pounds per year, based mainly on Kennecott production in 
Utah and in Cleveland, The second world producer is considered to 
be the Soviet Union, which estahlished its production at Balkhash in 
1948. The estimated output from primary sources is about 1,400 pounds 
per year, but this figure may be considerahly higher if some other 
additional sources are considered. The Russians have done very ex­
tensive research in rhenium chemistry and metallurgy and apparently 
JX*aa quite an advanced technology. 

Canada will very soon be a very· prominent rhenium producer or 
exporter due to its unique high-grade orehody at Island Copper. 
Although at this writing no specific arrangements for rhenium recovery 
from molybdenite arc known, they must be coming very soon simply 
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TABLE 6.2 

RHENIUM CONTENT OF PORPHYRY COPPERS 

(expressed in ppm on 10070 MaS:) 

North Amtrica South America 
McGill 1,600 Chuquicamata 230 
San t4anucl 1,000 F.I Tcnicntc 440 
Chino BOO EI Salvador , 570 
Cities Service 600 Andina 380 
~~. ' '' ''7Buua~'-------- 6(X)-:f·7l.a--niSpU~ -:,;r.:./ '-.-~·350 

.• 'P" ~ ........... ~i;bo; ' ~Oqliepala- __ ;.if' ___ .- . .. N 325 

tii~~·qtt . 5 ........ - 600' Argentinian porph. 170 

Bagdad 200 Communist World 

~
:~~Ya;:-tj;r:, : "<;:~~~;.:-'~~, 200 f Kounrad . .~ ~ .!W'~ .... ,..-..... . ) 
-. - ~"':Jl.80j Almalyk 

mer ark 60 Kadzh:tran 

510 
290 
300 

'-----. -

Island Copper 2,000 Aigedzor 
Brenda 80 Dastalert 
Cananca 700 Medet 

1,000 
80 

125 

However, at the present time only 35,000 tons of molyhdenite con­
taining some 37,500 pounds of rhenium are bcing fttovered from 
porphyry coppers per year. Since the market for rhenium is still very 
limited - mostly because of the insecurity of supplies - only some 
molybdenite concentrates, particularly those with a high rhenium con­
tent, are being processed for rhenium recovery. The largest rhenium 
produce .. in the world is the United States with an estimated output 
of 6,000 pounds per year, based mainly on Kennecott production in 
Utah and in Cleveland. The second world producer is considered to 
be the Soviet Union, which estahlished its production at Balkhash in 
1948. n.e estimated output from primary sources is about 1,400 pounds 
per year, but this figure may be considerahly higher if some other 
additional sourus are considered. The Russians have done very ex­
tensive rt:Search in rhenium chemistry and metallurgy and apparently 
P'*CS quite an advanced technology. 

Canada will very soon be a very· prominent rhenium producer or 
exporter due to its unique high-grade orehody at Island Copper. 
Although at this writing no specific arrangements for rhenium recovery 
from molybdenite are known, they must be coming very soon 5imply 
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Manud copper reserv~ were greatly expanded by the putchase of the 
Kalamazoo property (for $27 million), which constitukS a fault dis­
p1acel1lO1t segment of the San Manuel orebody. This acquisition trig­
gered a new expansion of operations to 62,500 tpd. milling apacity 
and an annual output of copper which will reach 180,000 tons in 
1974 at a cost of $250 million. Thus San Manuel will und&sputably 
become the larg(St copper producer in Arizona. 

The Morenci property 01 Phelps Dodge in Arizona and Butte 
01 Anaconda in Montana still continue to be very important North 
American de~its although their copper grades are considerably lower. 
These old mining di .. tricts have passed through all phases of modem 
mining and milling and still vigorously produce copper from con­
stantly discovered new rc:serv(S. At Melcale, acrosS the canyon and a 
few mil(S north of the Morenci pit, Phelps Dodge is developing a new 
mineH where another 350 million tons 01 ore have ba:n found. Through 
1972 some 46 million tons 01 overburden have been removed, and a 
30,000 tpd. mining production will soon be on stream. . 

The early seventi~ were characterUcd by new copper ventures in 
Arizona, which reflect the American decision to rely more OIl its own 
production of the red metal in view of the changing wortd situation 
in the supply 01 this metal. The mos& important producen to in­
augurate large new mills are Duval, with its ext randy lean ore at 
Sierrita, and Anaconda at Twin ButkS, both in Arizona. Sierrita be­
came economically feasible because of her large size and important 
molybdenum by-product recoyery. Twin Butt~ is now a joint venture 
with AMAX (alter it acquired Banner) known under the name of 
Anamax. Both operations are based on very large ore rc:setYCI. 

Among the properti(S now in active preparation for production 
are Pinto Valley, a large 40,000 tpd. milling operation owned by 
Cilies Servic~, Lakeshore, a 9,000 tpd. Heda operation. and the 
already mentioned Metcafe property 01 Phe~ps Dodge - aU in Arizona •. 

The other area of great importance is the Pima-Mission-San Javier 
complex belonging to Cyprus, ASARCO and AMAX (fonna Banner 
interests). Th~ alluviaJ-covered area contains probably as much as 
one billion tons of 0.5 percent copper ore, plus IOI'nC molybdenite 
values. Portions of it have already been actively mined (Pima, Mis­
sion), with the exc~ption of San Javier which bas WIdergonc only 
superficial stripping for oxide values. 

The Norlh American porphyry coppers extend from Arizona and 
Nevada farthu to the north and nocU\wcal. into Utah. Idaho and 
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Manud copper reserves were greatly expanded by the putchase of the 
Kalamazoo property (for $27 million), which constitutts a fault dis­
placement segment of the San Manud orebody. This acquisition trig­
gcred a new expansion of operations to 62,500 ,pd. milling capacity 
and an annual output of copper which will reach 180,000 tons in 
1974 at a cost of $250 million. Thus San Manuel will nndWpltahly 
become the larg(S( copper producer in Arizona. 

The Morenci property 01 Phelps Dodge in Arizona and Bulle 
01 Anaconda in Montana still continue to be very important North 
American dCpa>its although their copper grades are considerably lower. 
These old mining di .. tricts have passed through all phases of modem 
mining and milling and still vigorously produce copper from con­
stantly discovered new reserves. At Metcafe, acrosS the canyon and a 
few miles north of the Morenci pit, Phdps Dodge is dcvdoping a new 
mincH where another 350 million tons 01 ore have been found. Through 
1972 some 46 million tons 01 overburden have been mnoved, and a 
30,000 tpd. mining production will soon be on stream. . 

The early sevcnties wcre charactcrUcd by new copper ventures in 
Arizona, which reflcct the American decision to my more OIl its own 
production of the red metal in view of the changing wortd RluaticJa 
in the supply 01 this metal. The mos& important producen to in­
augurate large new mills are Duval, with its cxtrandy lean ore at 
Sierrita, and Anaconda at Twin Butta, both in Arizona. Sierrita be­
came economically feasible because of her large size and important 
molybdenum by-product recoyei-y. Twin Buttes is now a joint venture 
with AMAX (aftcr it acquired Banner) known under the name ol 
Anamax. Both operations arc based on very large ore rc:serwa. 

Among the properties now in active preparation for production 
are Pinto Valley, a large 40,000 tpd. milling operation owned by 
Cities Services, Lakeshore, a 9,000 tpd. Hecla operation, and the 
already mentioned Metcafe property of Phe~ps Dodge - aU in Ariwna •. 

The other area of great importance is lhe Pima-Mission-San Javier 
complex belonging to Cyprus, ASARCO and AMAX (fonna Banner 
interests). Th~ alluvial-covered area contains probably as much as 
one billion tons of 0.5 percent copper ore, plus some molybdenite 
values. Portions of it have already been actively mined (Pima, Mis.­
sion), with the exception of San Javier which bas undergone only 
superficial stripping for oxide valua. 

The Norlh American porphyry coppen extend from Arizona and 
r:'.~ad ... ("nher to the n~ .~c:l nonhwcat. into Utah. Id~ ~ 
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Manud copJXr reserves were greatly expanded by the putchase of the 
Kalamazoo proJXrty (for $27 million), which constitutes a fault dis­
placement segment of the San Manud orebody. This acquisition trig­
gered a new expansion of operations to 62,500 lpd. milling apacity 
and an annual output 01 copper which will reach 180,000 tons in 
1974 at a cost of $250 million. Thus San Manuel will und&sp.1tably 
become the largest copJXr producer in Arizona. 

The Morenci property of Phelps Dodge in Arizona and Butte 
of Anaconda in Montana still continue to be very important North 
American depa;its although their copper grades are considerably lower. 
These old mining dic;tricts have passed through all phases of modem 
mining and milling and still vigorously produce copper from con­
stantly discovered new .-.:serves. At Metcafe, acrosS the canyon and a 
few miles north of the Morenci pit, Phelps Dodge is dcvdoping a new 
mineH where another 350 million tons of ore have been found. Through 
1972 some 46 million tons of overburden have been mllOved, and a 
30,000 tpd. mining production will soon be on strcaln. . 

The early seventies were characterUcd by new copper ventures in 
Arizona, which reflect the American decision to rely more OIl its own 
production 01 the red metal in view 01 the changing world IiluatiQll 
in the supply of this metal. The most important producen to in­
augurate large new mills are Duval, with its extrandy lean ore at 
Sierrita, and Anaconda at Twin Buttes, both in Arizona. Sierrita be­
came economically feasible because 01 her large size and important 
molylxlenum by-product recoyei-y. Twin Buttes is now a. joint venture 
with AMAX (after it acquired Banner) known under the name of 
Anamax. Both operations are based on very large ore I"CSCn'Q. 

Among the properties now in active preparation for production 
are Pinto Valley, a large 40,000 tpd. milling opcr.atian owned by 
Cities Services, Lakeshore, a 9,000 tpd~ Hecla operation, and the 
already mentioned Metcafe property of Phc~ps Dodge - all in Arizona •. 

The other area of great importance is lhe Pima-Mission-San Javier 
complex belonging to Cyprus, ASARCO and AMAX (former Banner 
interc~ls). Th~ alluvial-<:overcd area contains probably as much as 
one billion tons of 0.5 percenl copper ore, plus some molybdenite 
values. Portions of it have already been actively mined (Pima, Mis­
sion), with the exception of San Javier which has undergone only 
sUJXrficial stripping for oxide values. 

The Norlh American porphyry coppen extend from Arizona and 
Nevada larthu to the north and nonhwcal. 11\lO Utah. Idaho and 



cent copper ore. Tbcrc is little doubt that this region may show addi­
tiooaJ c:opper porpbyric:s. 

uaitd SUles Por,lIyries 

FUf1hcr to the north of the Mexican border lies a cluster 0( south­
wt.SlUP American copper porphyries, in the states 0( Arizona, New 
Mexico and Nevada. This can be considered the mw important con­
cent,...tioP of copper porphyries in the world, and an almw complete 
list of than and their geographical locations are given respectiVely in 
Table 3.2 and Fig. 304. Only the Chilean porphyries exceed in copper 
n:serveI d)()5e of the American Southwest, but then while the Chilean 
coppobdt spreads over more: than 1,000 miles, southwest American 
coppdS an: found ~in a perimeter 0( ~ miles. . 

The North Amencan copper porphynes are also the best studied 
and deICrihed ore:bodics. A few years ago an excellent summary of in­
formation available up to the mid-sixties was published by the Uni­
versity of Arizona in its "Geology of the Porphyry Copper Deposits 
of Southwestern North America!' 11 Then, of course, there is the more 
u~ study of Lowdl and Guilbert published recently.l1 

M Table 3.2 shows, the largest known copper porphyry d~t 
in the United States should still be considered the Kennecott Com­
pany'. Bingham Canyon Mine in the state of Utah. Although the 
official ore reserves an: not available. from recent expansion of opera­
tions it is obvious that this large copper producer has at least a few 
decades to go, and at the pmiCnt rate of 35 million tons of ore: per 
year and 260.000 t~. copper output, this means ~hat t~e orebody 
is in the plus one billion ton range as far as the nuneralized area is 
concemed. and probahly as much as 10 million lons of metallic copper 
as fat as production will go. * 

TIle other two large mineralized areas on which official reports 
exist are Safford and San Manuel, both in Arizona. Safford is a very 
large and very ~ow-grade region whose reserves are dose to two billion 
tons, but assayang only 0.4 percent copper. This low-grade is still a 
limiting factor in future production plans. But the other, San Manuel 
deJX*' belonging to Magma Copper has been in production since 
1956, and in its time was IOIJlC kind of technological breakthrough 
for low-grade copper ores aaaaying only 0.6 percent copper. The San 

• n,e only official stall!~nt about Kennecott Copper Corporation Ole reserves 
w that in 197~ the operataoc propenies" (in U~, Ray, Chino and McGill) had 
:5 billion to~ an proven ono reRrves whICh conlalned 18,000,000 tons .. f ft:Cover­
able c:.oppe ... 
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cent cnppcr ore. Tbcrc is little doubt that this region may show addi­
tiooaJ copper porpbyric:s. 

uaitd SI4les Por/lllyries 

FUf'lbcr to the north of the Mexican border lies a cluster 0( south­
western American copper porphyries, in the states 0( Arizona, New 
MexicD and Nevada- This can be considered the mw important con­
centr.atioP of copper porphyries in the world, and an almw complete 
list 01 tbcm and their geographical locations are given respectively in 
Table 1.2 and Fig. 1.4. Only the Chilean porphyries exceed in copper 
n:serveI tbose of the American Southwest, but then while the Chilean 
coppctbdt spreads over more than 1,000 miles, southwest American 
coppers an: found ~in a perimeter 0( ~ miles. . 

TIle North Amcncan copper porphynes are also the best studied 
and cf,eIcribed orebodics. A few years ago an exedlent summary of in­
formation available up to the mid-sixties was published by the Uni­
versity 01 Arizona in its "Geology of the Porphyry Copper De~ts 
of Southwestern North America."' 11 Then, of course, there is the more 
u~ study of Lowdl and Guilbert published recently.l1 

M Table 3.2 shows, the I~ known copper porphyry d~t 
in the United States should still be considered the Kennecott Com­
pany'. Bingham Canyon Mine in the state of Utah. Although the 
official ore: IUCrvCS an: not available. from recent expansion of opera­
tions it is obvious that this large copper producer has at least a few 
decadG to go, and at the pmiCnt rate 0( 35 million tons of ore per 
year and 260.000 t~. copper output. this means ~hat t~e orebody 
is in the plus one billion ton range as far as the nuneralized area is 
concemed. and probahly as much as 10 million tons of metallic copper 
as fat as production will go. * 

The other two large mineralized areas on which official reports 
exist are Safford and San Manuel, both in Arizona. Safford is a very 
large and very ~ow-grade region whose rtSCrvcs are dose to two billion 
tons, but assayang only 0.4 percent copper. This low-grade is still a 
limiting factor in future production plans. But the other, San Manuel 
depolit belonging to Magma Copper has been in production since 
1956, and in its time was aome kind of technological breakthrough 
for Iow-grade copper ores aaaaying only 0.6 percent copper. The San 

• TIle only official stal.e~nt about Kennecott Copper Corporalion Ole reserves 
it thaI in 197~ the operaltn, propert~. _ (in U~, Ray, Chino and McGill) had 
!I billion 1A>O:: In proven Oft IeRMIeS whICh c:onUuned 18,000,000 tona ... f .... cover_ 
able coppe .. ~ 
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cent copper CX'C. There is little doubt that this region may show addi­
tiooaJ c:opper porpbyric:s. 

U.iId SIMes Por,lI7ries 

FtJf'thu to the north of the Mexican border lies a cluster 0( south­
western American copper porphyries, in the states 0( Arizona, New 
Mexico and Nevada- This can be considered the mw important con­
centration of copper porphyries in the world, and an almw complete 
list 01 than and their geographical locations are given respectively in 
Table 1.2 and Fig. 1.4. Only the Chilean porphyries exceed in copper 
reserves tbose of the American Southwest, but then while the Chilean 
coppctbdt spreads over more than 1,000 miles, southwest American 
coppers an: found ~in a perimeter 0( ~ miles. . 

TIle North American copper porphynes are also the best studied 
and ~ orebodies. A few years ago an exccJlent summary of in­
formation available up to the mid-sixties was published by the Uni­
venity of Arizona in its "Geology of the Porphyry Copper Deposits 
of Southwestern North America." 11 Then, of course, there is the more 
updaUt! study of LowdJ and Guilbert published recently. 11 

At Table 3.2 shows, the I~ known copper porphyry deposit 
in the United States should still be considered the Kennecott Com­
pany" Bingham Canyon Mine in the state of Utah. Although the 
official ore reserves arc not available, from recent expansion of opera­
tions it is obvious that this large copper producer has at least a few 
decades to go, and at the prescnt rate of 35 million tons of ore per 
year and 260,000 t!'~' copper output, this means ~hat t~e orebody 
is in the plus one billion ton range as far as the nuneraJjzed area is 
conurncd, and probably as much as 10 million tons of metallic copper 
as far as production will go. tt 

TIle other two large mineralized areas on which official reports 
exist are Safford and San Manuel, both in Arizona. Safford is a very 
large and very ~ow-grade region whose reserves are close to two billion 
tons, but assayang only 0.4 percent copper. This low-grade is still a 
limiting factor in future production plans. But the other, San Manuel 
depoUt belonging to Magma Copper has been in production since 
1956, and in its time was aorne kind of technological breakthrough 
for Iow-grade copper orca aaaaying only 0.6 percent copper. The San 

• 11M! 0111, official I~t.e~nt about Kennecott Copper Corporation Ole reserves 
it thac in 197~ the operacan. propertie,. (in U~, Ray, Chino and McGill) had 
~ billion "'0:: In proven Oft '-"-nIeS which c:on ..... ned 18,000,000 tona ... ( ",cover. 
able COP ...... • 
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250 tpd plant and used for leaching, while the calcines, high in iron, 
will Ue pelletized and used for copper cementation. 

Phelps Dodge, in addition to its old operation at Morenci, which 
has a J 20,000 tpy copper output, is now developing a new property 
at Metcalf, only a few miles to the north of the Morenci pit. nus wiJI 
be developed by 1975 into a 30,000 tpel milling operation with a 
50,000 tpy copper output at a cost of about $ J 80 million. This is a 
significant addition to the company's copper output, particularly taking 
into consideration that the expansion of the Tyrone operation in New 
Mexico was only finished in 1972, which raised the daily capacity of 
that plant from 30,000 tpel to 48,000 tpd and the copper output from 
60,000 tpy to 100,000 tpy. With its properties at New Cornelia and • 
Copper Queen still active and with the development of Safford, a 
large, 250,000 million ton 0.90/0 Cu orebody (not to be confused with 
Kennecott's low-grade property of the same name), this company is 
developing into one of the largest copper producers in the United 
States. Its present copper production capacity is already 330,000 tpy, 
and with new investments may soon reach 400,000 tpy, only one step 
behind Kennecott, so far tbe largest copper producer in the United 
States. . 

Inspiration, with its suwdiary at Christmas, continues to be the 
most integrated plant in Arizona. It uses three flowsheets for the treat­
ment of its ores, including ftotation and hydrometallurgical methods, 
recovers by-product molybdenite and processes its copper to refined and 
mercantile products such as rods. It also custom-smelts concentrates 
from other properties, for which reason it is actively engaged in pollu­
tion control studies. 

A very interesting development has occurred at Bagdad which for 
many years operated a small but very efficient operation northwest 
of Phoenix. This company, which just recently introduced a unique 
process for high-purity copper production from cement copper (by 
using hydrogen precipitation) and which was one of the first to in­
troduce ion exchange techniques for dump leaching practices, has now 
established that it is sitting on a 265 million ton orebody and wants to 
expand operations from a 6,000 tpel scale to 30,000 tpel. For tiUs it 
needed about $100 million. The problem of financing was solved by 
merging with · Cyprus, which already owns 50.01 % of Pima and has 
some other mining interests. 

In conclusion, it can be said that the southwestern American copper 
porphyries are fulfilling their goal of basic suppliers for American 
copper needs. Their capacity is rapidly expandinl7. a nrl f",,':"" , ~- ~---
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sent level of 1,650,000 tons per year will reach 2,000,000 tpy by 1975 
or 1976. Simultaneously a great deal of research and development work 
is being done for the solution of pollution problems, particularly through 
emission controls and the development of new processes. These 
problems, related to strict government regulations, at one time slowed 
down the development of new projects, but finn copper prices, greater 
demand for the red metal in this country and particularly foreign in­
vestment conditio~ and strategic considCrauons are gradually and 
confidently reversing this trend. 

C "ilean Production 

In copper porphyries, Chilean copper output is next in importance 
to that of the United States as Table 4.3 shows. In recent yean the 
Chilean copper industry has lived with a very difficult and complex 
situation caused by an extensive program for her expansion, political 
take over of this industry by Marxists during the short-lived Allende 
government, and an almost economic bankruptcy in which Chile found 
herself as a result of experimentation with "the road down to socialism." 

While it is too early at the time of this writing (October 1973) to 
predict how fast the new approach of tbe military Junta will affect the 
recovery of the Chilean copper industry, it should be stmillCd that aute 
has one of the most developed and solid raw materials bases, a rela­
tively new and modem industrial structure, and uses one of the most 
advanced technologies in copper production in the world. All thc:lc 
factors are important prerequisites for a solid advance and future 
increase of Chilean copper output. . 

It should be stressed again that Chile is in possession of the world'. 
largest copper reserves, some 90 million tons of metallic copper at this 
counting. This is almost one quarter of the world total, and incidentally 
these reserves have a great potential for growth. Secondly, Chilean 
copper ora are rich not only in copper but in molybdenum content 
as well. At the greatest Chilean copper deposits the are mined always 
contains at least 1.7 percent copper and occasionally surpasses two 
percent. This is about 3 to 4 times more than in comparable deposits 
in the United States, Canada and Russia. Moreover, molybdenum 
by-product content in Chilean ore ranges anywhere from 0.03 to 0.05 
percent Mo, which is at least two to three times above the average 
in other countries. Thus, the quality and quantity of Chilean copper 
ores are obviously a prime attraction to any investor. 

Chileans have always realized that their cop~r oott"nriaJ "'3~ nnt . .. 

250 tpd plant and used for leaching, while the calcines, high in iron, 
will be pelletized and used for copper cementation. 

Phelps Dodge, in addition to its old operation at Morenci, which 
has a 120,000 tpy copper output, is now developing a new property 
at Metcalf, only a few miles to the north of the Morenci pit. This will 
be developed by 1975 into a 30,000 tpd milling operation with a 
50,000 tpy copper output at a cost of about $180 million. This is a 
significant addition to the company's copper output, particularly taking 
into consideration that the expansion of the Tyrone operation in New 
Mexico was only finished in 1972, which raised the daily capacity of 
that plant from 30,000 tpd to 48,000 tpd and the copper output from 
60,000 tpy to 100,000 tpy. With its properties at New Cornelia and • 
Copper Queen still active and with the development of Safford, a 
large, 250,000 million ton 0.9% Cu orebody (not to be confused with 
Kennecott's low-grade property of the same name), this company is 
developing into one of the largest copper producers in the United 
States. Its present copper production capacity is already 330,000 tpy, 
and with new investments may soon reach 400,000 tpy, only one step 
behind Kennecott, so far the largest copper producer in the United 
States. . 

Inspiration, with its subsidiary at Christmas, continues to be the 
most integrated plant in Arizona. It uses three flowsheets for the treat­
ment of its ores, including flotation and hydrornetaUurgical methods, 
recovers by-product molybdenite and processes its copper to refined and 
mercantile products such as rods. It also custom-srnelts concentrates 
from other properties, for which reason it is actively engaged in po))u­
tion control studies. 

A very interesting development has occurred at Bagdad which for 
many years operated a small but very efficient operation northwest 
of Phoenix. This company, which just recently introduced a unique 
process for high-purity copper production (rom cement copper (by 
using hydrogen precipitation) and which was one of the first to in­
troduce ion exchange techniques for dump leaching practices, has now 
established that it is sitting on a 265 million ton orehody and wants to 
expand operations from a 6,000 tpd scale to 30,000 tpd. For this it 
needed about $100 million. The problem of financing was solved by 
merging with · Cyprus, which already owns 50.01 % of Pima and has 
some other mining interats. 

In conclusion, it can be said that the southwestern American copper 
porphyries arc: fulfilling their goal of basic suppliers for American 
copper needs. Their capacity is rapidly expandinl7 3 ".-1 f ,",,':'" t~ - ----
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sent level of 1,650,000 tons per year will reach 2,000,000 tpy by 1975 
or 1976. Simultaneously a great deal of research and development work 
is being done for the solution of pollution problems, particularly through 
emission controls and the development of new processes. These 
problems, related to strict government regulations, at one time slowed 
down the devdopment of new projects, but firm copper prices, greater 
demand for the red metal in this country and particularly foreign in­
vestment conditio~ and strategic considCrauons are gradually and 
confidently reversing this trend. 

C "ilean Production 

In copper porphyries, Chilean copper output is next in importance 
to that of the United States as Table 4.3 shows. In recent years the 
Chilean copper industry has lived with a very difficult and complex 
situation caused by an extensive program for her expansion, political 
take over of this industry by Marxists during the short-lived Allende 
government, and an almost economic bankruptcy in which Chile found 
herself as a result of experimentation with "the road down tosocialism.u 

While it is too early at the time of this writing (October 1973) to 
predict how fast the new approach of the military Junta will affect the 
recovery of the Chilean copper industry, it should be stn:sac.d that awe 
has one of the most developed and solid raw materials bases, a rela­
tively new and modem industrial structure, and uses one of the most 
advanced technologies in copper production in the world. All thac 
factors are important prerequisites (or a solid advance: and future 
increase of Chilean copper output. . 

It should be stressed again that Chile is in possession of the world's 
largest copper reserves, some 90 million tons of metallic copper at this 
counting. This is almost one quarter of the world total, and incidentally 
these rc:serves have a great potential for growth. Secondly, Chilean 
copper ores aile rich not only in copper but in molybdenum content 
as well. At the greatest Chilean copper deposits the ore mined always 
contains at least 1.7 percent copper and occasionally surpasses two 
percent. This is about 3 to 4 times more than in comparable deposits 
in the United States, Canada and Russia. Moreover, molybdenum 
by-product content in Chilean ore ranges anywhere from 0.03 to 0.05 
percent Mo, which is at least two to three times above the average 
in other countries. Thus, the quality and quantity of Chilean copper 
ores are obviously a prime attraction to any investor. 

Chileans have always realized that their copper oottntial wa_" not 
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250 tpd plant and used for kaching, while the calcines, high in iron, 
will Le pelletized and used for copper cementation. 

Phelps Dodge, in addition to its old operation at Morenci, which 
has a 120,000 tpy copper output, is now developing a new property 
at Metcalf, only a few miles to the north of the Morenci pit. nus will 
be developed by 1975 into a 30,000 tpd milling operation with a 
50,000 tpy copper output at a cost of about $180 million. This is a 
significant addition to the company's copper output, particularly taking 
into consideration that the expansion of the Tyrone operation in New 
Mexico was only finished in 1972, which raised the daily capacity of 
that plant from 30,000 tpd to 48,000 tpd and the copper output from 
60,000 tpy to 100,000 tpy. With its properties at New Cornelia and • 
Copper Queen still active and with the development of Safford, a 
large, 250,000 million ton 0.97"0 Cu orebody (not to be confused with 
Kennecott's low-grade property of the same name), this company is 
developing into one of the largest copper producers in the United 
States. Its present copper production capacity is already 330,000 tpy, 
and with new investments may soon reach 400,000 tpy, only one step 
behind Kennecott, so far the largest copper producer in the United 
States. . 

Inspiration, with its subiidiary at Christmas, continues to be the 
most integrated plant in Arizona. It uses three flowsheets for the treat­
ment of its ores, including flotation and hydrometallurgical methods, 
recoven by-product molybdenite and processes its copper to refined and 
mercantile products such as rods. It also custom-smelts concentrates 
from other properties, for which reason it is actively engaged in pollu­
tion control studies. 

A very interesting development has occurred at Bagdad which for 
many years operated a small but very efficient operation northwest 
of Phoenix. This company, which just recently introduced a unique 
process for high-purity copper production from cement copper (by 
using hydrogen precipitation) and which was one of the first to in­
troduce ion exchange techniques for dump leaching practices, has now 
established that it is sitting on a 265 million ton orebody and wants to 
expand operations from a 6,000 tpd scale to 30,000 tpd. For this it 
needed about $100 million. The problem of financing was solved by 
merging with · CYPrwl, which already owns 50.01 % of Pima and has 
some other mining interests. 

In conclusion, it can be said that the southwestern American copper 
porphyries are fulfilling their goal of l1asic suppliers for American 
copper needs. Their capacity is rap idly e xpandin!7_ anrl f rn':"" .~- ~---... _-- - -

, 
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sent level of 1,650,000 tons per year will reach 2,000,000 tpy by 19715 
or 1976. Simultaneously a great deal of research and development wor~ 
is being done for the solution of pollution problems, particularly through 
emission controls and the development of new processes. Thes,c 
problems, related to strict government regulations, at one time slowed 
down the development of new projects, but finn copper prices, greater 
demand for the red metal in this country and particularly foreign in­
vestment conditio~ and strategic considCrauons are gradually and 
confidently reversing this trend. 

Chilean Production 

In copper porphyries, Chilean copper output is next in importance 
to that of the United States as Table 4.3 shows. In recent yean the 
Chilean copper industry has lived with a very difficult and complex 
situation caused by an extensive program for her expansion, political 
take over of this industry by Marxists during the short-lived Allende 
government, and an almost economic bankruptcy in which Chile found 
herself as a result of experimentation with "the road down to socialism. u 

While it is too early at the time of this writing (October 1973) to 
predict how fast the new approach of the military Junta will affect the 
recovery of the Chilean copper industry, it should be stml8Cd that awe 
has one of the most developed and solid raw materials bases, a rela­
tively new and modem industrial structure, and uses one of the most 
advanced technologies in copper production in the world. All tbc:sc 
factors are important prerequisites for a solid advance and future 
increase of Chilean copper output. . 

It should be stressed again that Chile is in possession of the: world'. 
largest copper reserves, some 90 million tons of metallic copper at this 
counting. This is almQ'it one quarter of the world total, and incidentally 
these reserves have a great potential for growth. Secondly, Chilean 
copper ores aile rich not only in copper but in molybdenum content 
as well. At the greatest Chilean copper deposits the ore mined always 
contains at least 1.7 percent copper and occasionally surpasses two 
percent. This is about 3 to 4 times more than in comparable deposits 
in the United States, Canada and Russia. Moreover, molybdenum 
by-product content in Chilean ore ranges anywhere from 0.03 to 0.05 
percent Mo, which is at least two to three tima above the average 
in other countries. Thus, the quality and quantity of Chilean copper 
ores are obviously a prime attraction to any investor. 

Chileans have always realized that their COPDU pot~ntiaJ W:l~ n ot 
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MERIT CLEVELAND 

MERIT CLEVELAND, President of Merit Mines, Inc. and Chairman of the 

Board of Directors, has excelled in the fields of architecture, business 

consulting and management training. She has also served on the Board 

of Directors of a number of Corporations inel uding three mining companies: 

Iron Horse Mining Corp., Azo Mined Products, and Transenergy Corp., all 

of Arizona. 

Nclrketing has been a strong point with Ms. Cleveland who has successfully 

negotiated product sales to foreign countries and the mil itary. 

Leadership as a business woman has also been demonstrated in work with 

non-profit organizations. Having served on the Board of Directors of a 

number of national organizations, she is currently Treasurer of the Board of 

Directors of Youth Energy Network, a National Organization for outstanding 

young people based in San Diego County, Cal ifornia. 
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RICHARD WELLS 

RICHARD WELLS, Vice President of Operations and Vice President of the 

Boord of Directors, has operated mining installations in Ohio, Flordia, 

Arizona and four African countries. His earl ier years as a General Con-

tractor served him well in assisting Phelps Dodge in the building of the 

homes in the abandoned mining areas of Morenci, Arizona. He was one of 

the Americans who worked in Ghana to build up the country when Shirley 

Temple Black was Ambassador. In the four African countries he crushed 

rock to build over 800 miles of railroads. Mr. Wells is also the owner and 

executive officer of Wei leo Equpment Sales and_Leasing Co., Sand & Sand 

Town of Arizona, Sand & Sand Town of Ohio, Sand and Sand Town of 

FI.ordia, Sand & Sand Town International and various limestone and granite 

quarries. 
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SIR DONALD E. SULLINS 

SIR DONALD E. SULLINS, Secretary of the Board of Directors, is the 

President and major stock holder of Sullins Electronics, a California 

based Corporation that manufactures edge card connectors. Sir Donald 

Sullins' climb to a prominent place in the connector industry is a true 

Horatio Alger story ••• Sir Don started his operation in a shed in San 

IV.orcos less than ten years ago and now operates from a 35,000 sq. ft. 

facil ity and has made a habit of doubl ing or nearl y doubl ing his product-

ion each year. The ingenuity and foresight that has proved successful 

at Sull ins Electronics is a welcome addition to the Merit Mines, Inc. 

Board of Directors. Sir Don was knighted by the Knights of IV.olta for 

his outstanding humanitarian efforts and now serves the organization as 

an Ambassador at Large. 
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facility and has made a habit of doubling or nearly doubling his product-

ion each year. The ingenuity and foresight that has proved successful 

at Sullins Electronics is a welcome addition to the Merit Mines, Inc. 

Board of Directors. Sir Don was knighted by the Knights of AAoita for 

his outstanding humanitarian efforts and now serves the organization as 

an Ambassador at Large. 
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DONALD E. EVANS 

DONALD E. EVANS, Vice President of Finance and Treasurer of the 

Board of Directors, has a degree in business, is Treasurer of Citation 

International Consultants and has served on the Board of Directors of 

Palmer Research & Development Corp., and has worked in the mining 

and mineral recovery field for nearly 20 years together with the field 

of construction. Nr Evans carries a MSHA Instructor certification. 

/Ik. Evans' keen perception and careful attention to detail makes him 

an outstanding choice for corporate financial officer. He is currently 
- ~ 

in management with Bigelow Construction Co. and has worked with 

Exxon, Azo Mined Products Co., Inc. and Transenergy Associates. 
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STEPHEN B. PALMER 

STEPHEN B. PALMER, Vice President of Research & Development and 

Vice President of the Board of Directors, is the Chief Executive 

Officer of Citation International Consultants, and has since its incor-

porati on in Arizona in J974. Mr Palmer has worked on such projects 

as the "Recycling of Copper Scrap by Electrowinning," for clients in 

Zambia; "Gulf of Cal ifornia Study Project" for Thor International 

Energy and Thor Refining Corp.1 "Removal of Gold from Brine by 

Electro-Harmonics" for 3A R&D, and Fora Oil Corp.; "Nuclear-.. 
Geothermics" for Transenergy Corp.; "How to Operate a Small Precious 

Iv\e.tals Mine in the Southwest" for Span-A-Roma, Inc.: "Precious Metals 

Removal by Cyanidation followed by Electrolytic Refining" for IFEX Inter-

national in Mexico. Non-metal projects included other than Oil has been 

"Re,moval of 100 million tons of Diatomacious Earth in 20 years" for Azo Mined 

Products Co., Inc. 

Publ ications inel ude: Geothermal Worl d Directory of 1972, Geothermal 

Energy Magazine, pg. 21, December 1973, and Gold Recovery, published 

by Merit Books of Cal ifornia, September 1980. 

Nr. Plamer also carries an MSHA Instructor certification. 
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DAVID A. CHAPPlE, PH. D. 

DAVIDA. CHAPPlE, PH. D., Operations Coordinator, was selected 

for his unique ability to assess details without losing the visionary scope 

of administration. Dr. Chappie earned a doctorate in Leadership and 

Human Behavior from Lklited States International U,iversity (1972). 

Dr. Chappie has extensive experience in management, private and 

public sectors. He owned and operated a successful travel business and 

has had fifteen years of management experience in ~ducation. Currently 

Dr. Chappie serves as the Dean of Students at Palomar Community College 

in San Marcos, California. He is the administrator in charge of all 

student services. He has shown ingenuity, perception and flexibil ity 

in managing a staff that was hired and trained to meet the needs of a diverse 

student body which grew from 8,000 to 21,000 during his term of 8 years 

at the college. Sound management of a multi-million dollar budget has by 

necessity been a critical issue upon which his success has been based. 
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TOM McCRITE 

TOM McCRITE, Heavy Equipment fv4ointenance, has been in heavy 

equipment repair for almost 25 years. He has owned, operated and 

repaired loaders, on and off road trucks, crawlers , graders, drill rigs, 

and crushers. As Fiel d Service Representative for Empire Mach inery, 

the Arizona Caterpillar dealer, Mr. McCrite serviced customer 

equipment all over the state including supervising the restoration of 

heavy equipment that has been idle for 2 years at the Christmas Mine. 

He is MSHA certified in Mining Safety with heavy equipment. He 

resigned from Empire to buy a land tillage company, but negotiations 

to purchase were cancelled. Mr McCrite spent six months as a spread 

mechanic for Tierra West Contractors maintaining 28 pieces of caterpillar 

equipment, and is currently Fiel d Service Representative for the Cater­

pillar dealer for the State of Oklahoma. 
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