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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES AZMILS DATA

PRIMARY NAME: HUMP MINE

ALTERNATE NAMES:
AGUINALDO MINE GROUP
BLACK BEAUTY
PURCELL CLAIMS

PIMA COUNTY MILS NUMBER: 867

LOCATION: TOWNSHIP 17 S RANGE 10 E SECTION 26 QUARTER W2
LATITUDE: N 31DEG 54MIN 58SEC LONGITUDE: W 111DEG 17MIN 46SEC
TOPO MAP NAME: PALO ALTO RANCH - 15 MIN

CURRENT STATUS: PAST PRODUCER

COMMODITY:
MANGANESE OXIDE
SILVER
COPPER
GOLD
MOLYBDENUM

BIBLIOGRAPHY:
ADMMR HUMP MINE
AZBM BULL. 189, P. 131, 1974
USBM IC 7990, P. 119-120
USGS BULL. 725, P. 416-417
ADMMR MAPS, FLAT STORAGE, DRAWER 5 (AZ PRIDE)
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ARIZONA DEPARTMENT OF MINES AND MINERAL RESOURCES FILE DATA

PRIMARY NAME: HUMP OR PURCELL CLAIMS
ALTERNATE NAMES:
AGUINALDO MINE GROUP
BLACK BEAUTY
PIMA COUNTY MILS NUMBER: 867
LOCATION: TOWNSHIP 17 S RANGE 10 E  SECTION 26 QUARTER W2
" LATITUDE: N 31DEG 54MIN 58SEC ~ LONGITUDE: W 111DEG 17MIN 46SEC
TOPO MAP NAME: PALO ALTO RANCH - 15 MIN

CURRENT STATUS: PRODUCER

COMMODITY:
MANGANESE ~ OXIDE
SILVER
COPPER
GOLD
MOLYBDENUM
BIBLIOGRAPHY:

ADMMR HUMP MINE

AZBM BULL. 189, P. 131, 1974

USGS IC 7990, P. 119-120

USGS BULL. 725, P. 416-417

MAPS - FLAT STORAGE, 5TH DRAWER (AZ PRIDE)
ADMMR HUMP MINE CONFIDENTIAL FILE
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for |
DREVFUS-KOKOTA-BRIDGER-BRUCE
by i

HEINRICHS GEGEXPLORATION COMPARY
P. 0. BOX 5364, TUCSOKX, AZ 85103
job number 802-74 Seplember 1874
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Ag Assays in
0z/ton
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45' -49'  4.80
48 54" 35.50} 14 . Zf‘" T
54 -61' 3,68
gI' =70"  1.15
DH #24
§2' 87"  0.45
67'-72° 0.15
72'=771"  0.10
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82 -86.5' 0.3
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. 120°-127.5" 0.25
DH #7
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147'=155" 0.30
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174'-180"' .15
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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.

o
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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. GWI QR 4-1-71

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

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

F&V'iz,. YV\“V“1~ \3<>\&N V4~l~/ ) 7/) Y )2,?, ) f)lcﬂ

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.ca11ed the Btack Beauty) from Marvin Combs. The property is in Sec. 26, T17S, RIOE,
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 that he will be opening
up the Black Beauty claims, Sec. 26, T17S R10E, Steveqs.Mounta1n.Quqd, within the
next 10 days. His backers are considering the possibility of bu11d1ng 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 mi1l. He also says that an inventor will build a solar smelter at no
cost to Mr. Lottridge if it doesn't prove practical.

RRB WR 9/16/83: It was reported that Cardinal Exploration is operating the
Hump mine SW of Tucson. Merit Cleveland is a principal.
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CONSULTANT FOR THE [ROYSICAL DCIENCES OF
ELECTRONICT - MINERALOGY - CHEMISTRY

¥046 E. PARADISE DRIVE 602-943-2546 8COTTSDALE, ARIZONA 85254
DECEMBER 28, 1981

THE BLACK BEAUTY MINE

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.

S1X HOURS WERE SPENT ONLY ON CLAIMS THREZE, FIVE, SIX , SEVEN AND TWELVE. THE
DESCRIPTIONS OF THE PROPERTY ARE FOUND ELSEWHERE IN Ms. CLEVELAND'S RECORDS
AND THEREFORE FOR BREVITY REASONS, | 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 ON THE
SURFACE INDICATE THAT CONSIDERABLE VALUES CAN BE EXTRACTED IN THIS AREA,

. .

CLAIMS THREE, SIX, AND SEVEN INDICATE AN EXTENSIVE 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 MODERP;I EQUIPMENT IS QUITE
EVIDENT. THIS PROPERTY COULD EASILY BE MINED VIA STRIP MINING METHOD, THE
ORE BODY 1S 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 1S DETERMINED BY THE OUTCROPPINGS AND THE PREVIOUS WORKINGS THAT
ARE QUITE EVIDENT, .

THE MOST SIGNIFICANT ORE DEPOSIT THAT IS VISIBLE LIES ON CLAIM SIX WHERE A LARGE
STOPE 1S LOCATED AND IS QUITE LADEN WITH HIGH VALUES INSILVER. FURTHER GEOLOGIC
EVALUATION SHOULD INCREASE THE AREA POTENTIAL THAT | FEEL THAT | AM VERY CON-
SERVATIVE IN MY DETERMINATIONS,

A REPRESENTATIVE SAMPLING OF THIS MAIN ORE BODY SHOW ASSAY VALUES OF $284.00
PER TON OF ORE. SOME SAMPLES SHOW AS HIGH AS $960.00 PER TON. LARGE AMOUNTS
OF THE HIGHER GRADE ORE ARE QUITE EVIDENT. THESE SAMPLES ARE BASED AT A $38.00
PER OUNCE SILVER PRICE,

ON CLAIM 12 THERE IS QUITE A LARGE ALLUVIAL DEPOSIT OF DECOMPOSED GRANITIC~
DIORITE MINERALS NORMALLY DESCRIBED AS BRECCIA ALLUVIUM IN A GOSSAN STATE THAT
ASSAYS AT $11.50 PER TON OF ORE BASED ON A $400.00 PER OUNCE PRICE. THIS OREBODY
ENCOMPASSES WELL OVER 100,000 TONS.

| CONSIDER THIS PROPERTY TO BE A VERY WORTHWHILE MINING OPERATION.
RESPECTFULLY SUBMITTED.

L

WiLLIiAM L. DUSENBERRY, P




BLACK BEAUTY CLAIMS
SAMPLE DESCRIPTIONS WITH ASSAY RESULTS '

BB-1: A rock chip sample of a white felted mass of calc=silicates containing
Gold:.004 oz.troy per ton & 3.60 froy 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 & 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 Gold 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 silicaceous meta-sediment with yellow
and black oxide staining. The sample assayed .013 tr.oz./ton Gold and
.60 tr.oz./ton Silver. '

BB-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 quartz 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.

BB-12: Rock chip. Coarse grained, green intrusive, probably of the diorite
clan. : '



BB-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 recrystallized limestone with oxides and smears of sericite on
fractures. Assay not complete.

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

BB-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.

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

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

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

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

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

BB-22: Rock chip. Contorted, silicified limestone along a quartzite contact.
BB-23: Residual Soil, derived from limestone.
BB-24: Rock chip of fissile white limestone.

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

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

BB-27: Large dump sample of the above mix of iron and manganese oxides,
typical of a large bed of this material . Assayed .005 tr,0z.Gold/ton and
3.70 tr.ozs. Silver per ton,



BB-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 a small test pit.Assay not ready.

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

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

BB-35:Dump sample. Tactite rock of dark cale-silicates, with abundant iron
oxides. Assay not yet completed.

BB-36: 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 |imestone. Assay not yet completed.

BB-37: Rock chip. A "Felted" mass of white cale=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 completed. ' '

BB-40: Rock chips. A 5 foot sample of recrystallized calcite and silicates
with finely disseminated sulphides. Assay not completed.
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BB-41: Three 6.5 foot continuous samples across a deposit of black iron
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.
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. 10th.sample 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.0z.Gold per ton and .15 tr.oz./ton
Silver.

BB-46: Rock chips, a 10 |b. 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.

BB-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 ot 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 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.

BB-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 vein mineralization 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 of 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
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o S N
suecrentorno. 2019 | oave neeo7/23/69 eaizie 7 (L i dnewane RS Renineny conbrmons:

CUST: .
ADD:

Il CITY:

—Lead Ore:
& tight underneamth,

Car in good condition, Clean
No visible leakage,

oAt o 8/11/69 [EPO 2323 |* 30,50

R‘EPRESENT.’___lin.0.0—
cc: ANALYSIS _$ 15,50
ACC: MARVIN W, COMBS [ateers 8/1/69 |




DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

FIELD ENGINEERS REPORT

Mine Hump Mine ate Nov. 6, 1951 & Sept. 18, 1952.
(Former Names ---- Arizona Pride Mine & also Aguinaldo Mine )
District Papago (Sierrita) Mining Dist., Pima Co. Engineer Axel L. Johmson

Subject: Mine Rebort -=-- Personal Inspection.

Location Secs, 25 & 26 == T17 S --R10E

This property is located LO miles south-west 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 poad into
the property needs slight xepie repairs for 7 miles, and extensive repairs for the
last 1/2 miles, ’

Number of Claims 22 unpatented claims,

Owners The above property is owned by George Breidler and his mother, Address
Is ¢/o Chas. B, Russell, 218 N. Lth Ave,, Tucson, Ariz,

Principal Minerals Manganese,

Men Employed No men are employed.

Production Rath  No production.

Milling Facilities . No milling facilities on the property.

Ore Values (1) on # 8 Claim
(a) 1Ist sample--- Mang, 22,87 % --- Iron 23,50 %
(b) 2nd sample--- Mang. 15,50 % --- Iron 17.60 %
(¢) Comp. sample- Siliea 11,2 % --- Silver 2,3 oz.
Copper 0,66 %, 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 %

B Geology and Mineraligation

(1) On # 8 Claim A manganese vein from 3 to L 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 locatioms on the outcrop, st and got the results as shown 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 L
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 minfigg-- even
if the grade would be satisfactory. 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 ax
assayed as shown above, A sample of the dump composed entirely of fine materials
wasted in previous mining operations assayed as shown above, It is too low a grade
and too high in iron.




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 Dist., Pima Co. Engineer Axel L. Johnson

Subject: Mine Report ----- Personalblnspection.

Present Operations No mining operations are being conducted at the present time
on this property.

0ld Workings
(1) on # 8 claim =---- None,
(2) on #15 Claim --- One vertical shaft about 85 ft. deep.
One large open cut--- L to 6 ft. wide, and about

150 ft, long.

Propoééd Pland Owners wiish to sell or leasethis property.

General Rematks
(1) Regarding # 8 Claim. The ore is too low in Magganese 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 concentrgted satisfactorily by
means of any concentrating plant that =#m could be set up at the site, 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 Practically alyéhe ore which was found
in this deposit has been mined qut. Remainder is too small a quantity to resume
mining operations, an%koo low a grade manganese, with too high iron content.
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h.Z A DEPARTMENT OF MINER .{ JOURCES (Ziiducts 7y,
Mineral Building, Fairgrounds
Phoenix, Arizona

1. Information from: Mine Visit
Address:
2. Mine:_Black Beauty 3. No. of Claims - Patented

Unpatented_Black Beauty No.1~21

4, lLocation:Between the Agm‘naldo & Clark mines, east of Stevens Mtna., Pima._Coa.

5. Sec_26 & 35 Tp_ 178 Range_ 10E 6. Mining District Papago

7. Owner: Marvin Combs

8. Address: 218 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 [J (b) Assessment work [J (c) Exploration ]
(d) Production [] (e) Rate tpd.

17. New Work Planned:

18, Miscl. 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

mineralizatione

.Daté' 222680 M U ﬁﬁ/é/

/

(Sigrture) - (Field Engineer)




" DEPARTMENT OF MINERAL RESOURCES
) ' STATE OF ARIZONA
MINE OWNER'S REPORT

Date . - July 24, 1940

Mine Aguinaldo Group : Location 35 miles southeast of
Tucson.

Mining District & County - Papago District.

Pima County

dormer Name

Owner S. W Purcé!i/and Associates Address 46 North Church Street
Tucson, Arizona

Operator S. W. Purcell and Associates Address

President, Ovming Co. President, Operating Co.

Gen. Mgr. Principal Minerals = Manéanese

ine Supt. Production Rate

Mill Supt. ) . Mill: Type & Cap.

Men Employed S Power: Amt. & Type.

Operations: Present - Tunnels, shafts and opencuts.

Operations: Planned - Reduction Plant.

Number Claims, Title, etc. - Nine

Description: Topography & Geography - Similar to Bisbee and other districts in
Arizona,

Mine Workings: Amt. &.Condition - Tunnels, shafts and. opencuts.

. -



5 i

: }_

Geology & Mlneralizatic“ - Zruptives and Sedimentations. sanganese, prevailing,
carrying gold; silver and lead: Tremolite in large
quantities carrying well in silver.

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

]

Dimensions and Value of Ore body - 100 to 300 ft. wide. 1 000 to 4,000 ft. in
length - two separate veins,

Mine, Mill Equipment & Flow-Sheet

Road Conditions, Route -'qood-highway within 7 miles of property. Good dirt road
the rest of the way.

Water Supply - Large amount in old shaft.

Brief History - Worked many years for manganese, gold, silver, 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. W. Fickett, Tucson, Arlzona.

-
(SIGNED) S. W. Purcell-Tucsonia Hotel, Tucson, Arizona.
k—“
Address--Judge F. W. Fickett, Tucson, Arizona.
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MERIT MINES, INC,
PURPOSE

Merit Mines is @ 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, Arizona.

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

Assay reports of the Black Beauty on the prumcry levels average 40
ounces of silver per ton.

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

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

The water supply is plentiful for mining purposes and an excellent well for
the employees needs is to be restored.

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




BUSINESS STRUCTURE

A NEVADA CORPORATION

Articles




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 carry on the business of mining, milling,
concentrating, converting, smelting, treating, refining, pre-
paring for market, manufacturing, buying, selling, exchanging
and 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-

8o 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 other property, both.real and
personal; and to carry on as principals, agents, commission
merchants or consignees the business of mining, milling,




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 carry on 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 $1.00.

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 ADDRESS

MERIT CLEVELAND P. 0. Box 757
San Marcos, California 92069

DONALD SULLINS P. 0. Box 757
San Marcos, California 92069

DONALD EVANS 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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STATE OF NEVADA
DEPARTMENT OF STATE

CERTIFICATE OF CORPORATE STATUS

1, WM. D. SWACKHAMER, the duly elected, qualified and acting Secretary of State of
' the 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 carry on their corporate business; and am the

proper officer to execute this certificate.

I further certify that, at the date of this certificate,
MERIT 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 articles of incorporation, and is in good standing in this State as a

subsisting corporation.

IN WITNESS WHEREOF, I have hereunto set my hand

and affixed the Great Se the State at :ﬁy office in

I




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.

ROGER H. NIELSEN
Corporate Attorney

FILED
IN THE OFFICE OF THE
SECRETARY OF STATE OF THE
STATE OF NEVADA
January 12, 1982

No. 193-82

e
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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 authorized 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 may 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 resolution of the Board of Directors of said
Corporation, duly and regularly adopted at the said special meeting by
the Board of Directors of said Corporation in all respects as required by
law, and by the By-Laws 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 Sullins, 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 MINING 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. Climate

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 silver and concentrate the

balance of the metals and stock pile them for future refining.
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$510 EAST LAPALMA AVENUE® ANANEINM, CALIFORNIA 928070 m‘n M I21OTELEX 18 1885

ENGELHARD INDUSTRIES WEST, INC
/—.ﬂcfm, ENGELNARD MINENALS & CHMEMICALS CORNPORATI O

LIVHD MO14 - ‘

SEPTEMBER 4, 1981

MS. MERIT CLEVELAND
MERIT MINES

P.O. BOX 1683

ESCONDIDO, CA. 920250290

INIWdIN®O3

DEAR MS. CLEVELAND,

AT THE REQUEST OF BILL SCHAFER, 1 AM PLEASED TO QUOTE YOU THE
FOLLOWING TERMS FOR THE PURCHASE OF YOUR FINE GOLD AND FINE SILVER
BULLION WHICH WOULD BE PROCESSED AT OUR ANAHEIM, CA. REFINERY.

MATERIAL: A) FINE SILVER BULLION
B) FINE GOLD BULLION

QUALITY: A) ASSAYING AT 99.9% SILVER OR BETTER
B) ASSAYING AT 99.9% GOLD OR BETTER

RUANTITY : A) IN QUANTITES OF APPROXIMATELY 40,000 T.O.
B) IN QUANTITIES OF APPROXIMATELY 400 T.O.

METAL ACCOUNTABILITY: A) SILVER - 99.% OF THE ASSAYED CONTENT
B) GOLD - 99% OF THE ASSAYED CONTENT

METAL PURCHASE: GOLD - THE LONDON PM FIX
SILVER - THE ENGELHARD INDUSTRIES BULLION FIX

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

1F REPRESENTATION IS REQUESTED, SETTLEMENT
WOULD BE FROM THE DATE OF SAMPLING.

THIS EXCLUDES ANY REFINERY SHUTDOWN PERIODS
FOR HOLIDAYS

DELIVERY POINT: F.0.B. ENGELHARD INDUSTRIES WEST, INC. 5510 E.
LA PALMA AVE., ANAHIEM CA. 92807 AND SUBJECT
TO OUR STANDARD TERMS AND CONDITIONS

VERY TRULY YOURS,

JON LOTT
COMMERCIAL MANAGER
€CC: BILL SCHAFER (MERIT MINES)
J. BURDSALL s
LOS ANGELES .213; 583 1065 o REGIONAL SALES OFFICE SAN FRANCISCO (MAYWARD (415, 782-9867
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PROFORMA
1982 thru 1984




OPERATIONS

200 Ton Per Day - Flotation
1000 Ton Per Day - Leach Pad

2400 Ton Per Day - Flotation




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

Wel der

Holding Tanks

Mobile Home for electronics

Heavy Duty Air Conditioner & Dehumidifier
Office Equipment

Office Supplies

First Aid Stations
_Safety Equipment

Security System

Fencing

Provisions

Clothing & Tools

Miscellaneous ltems

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

$851,595.00

R T—




MERIT MINES, INC.
1000 TON PER DAY START-UP COSTS
Labor (3 month basis) $360,000.00
" 250 KW Diesel Generator (rental’) 6,6%90.00
Diesel Fuel 6,435.00
12 1/2 h.p. Kawasaki engine & Rake 6,175.00
Case 3 cu.yd. wheel loader with bucket 18,295.00
D7G Track-tractor with dozer & ripper 32,500.00
Jaw Crusher 25,500.00
Vibratory Crushing Grizzley 26,600.00
Air-Track with Compressor 40,000.00
2-man core drill truck 14,000.00
10,000 gallon Water Tank 3,000.00
Living Quarters 8,000.00
Sand Filters 3,500.00
Aluminum Filters 3,800.00
Tanks 2,875.00
Pumps 9,440.00
Electrical & Plumblng 18,776.00
Welder 3,000.00
Holding Tanks 21,300.00
Mobile Home for electronics 12,000.00
Heavy Duty Air Conditioner & Dehumidifier 11,500.00
Office Equipment 2,875.00
Office Supplies 3,500.00
First Aid Stations 3,771.00
Safety Equipment 8,885.00
Security System 2,500.00
Fencing 8,000.00
Provisions 4,000.00
Clothing & Tools 7,450,00
Miscellaneous Items 4,000.00
Construction Labor 15,000.00
Consulting 25,000.00
Engineering 6,000.00
Insurance, etc. 8,000.00
Pad & Miscellaneous 45,000.00
Chemicals 135,530.00
Lab 68,000,00
Communications 4,800,00
Cone Crusher 28,000.00
10 wheel dump truck 14,000.00




(cont. from previous page)

Facilities (Buildings)
Precipitator

Stripper & Electrolytics
Explosives

Legal & Accounting

Slow Melt 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




MERIT MINES, INC,
2400 TOMN PER DAY START-UP COSTS

CONSTRUCTION AND MOVE ON . .veenrnrnnnnennsennss $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|CES ......'.....'...........O'.'.'.......'......l $ 87,000.00
Engineering, Blasting, Geophysical,
Geochemical, Ore Dressing Analysis

(Rock Mechanics), etc.

- -

ADMINISTRATIVE L\ uiiiiieiniieiencesnencninnennennens $. 427,960,00
Management, Accounting, Legal, Office -
Equipment and Supplies, Data Processing,
Insurance, Security, Transportation, etc.

OPERATING CAPITAL ® 0 000000200 C0000 00000900 E0COCO0CG0CGC6O0 OO $]’055’04o'00
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MINERAL EXTRACTION AND REFINING

FLOW CHART

For the Black Beauty Mine




FLOW CHART

A. COARSE ORE BIN w/8"x8" Station Grizziey 72 |b. Rail = 24' x 30

B: APRON FEEDER 32" x 16 1B' per min. - M
C: 15° 32" x 16" x &' Vibratory Grizziey [ a
D: UNIVERSAL 224B Jow Crusher - 165 H. P, Diesel @ 275 RPM 3" Setting §
E: 24" (35° Idiers) 250-35U FPM 15° 78" in 2 steps Belt Conveyors ' 2

& G:

F. 48" SWINGING ELECTROMAGNET

H: 64" x 16' w/110 SPRAY NOZZLES 2-deck. lh.iversal 15° Scre;an ;3/4"

I: 60" 300 H.P. ELECTRIC A-C Hydrocone Crusher 4" Fine Setting - 3/8" Product
J: 247 12° (35° Idiers) 250 FPM 36" Beit Conveyor

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

Ll: 2 -10° x I5' PRECONDITIONING AGITATORS w/Axial Flow 45 H.P. each. x
w/2 - 220 G.P.M. Denver Slurry Pumps 65 H.P. Total ~~ i

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)

Ml: 12" x 17 BALL MILL 1350 H.P. Electric 3/8" Feed -65 Mesh Product

M2: 10 x 16° BALL MILL 1050 H,P. Electric =65 Mesh Feed =120 Mesh Product

i
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NI: 30" x 24" DENVER SPIRAL SCREEN 70 Mesh Screen = Oversize Flow Through

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

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

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




MINERAL EXTRACTION AND REFINING FLOW CHART - BLACK BEAUTY
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Xl:

Lé:

X3:

Yl:

FLOW CHART (CONTINUED)
PI:
P2
Q:
RI:
R2:

R3:

S2:
53:

S4:

wi:

W2:

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

24" KREBS HYDROCYCLONE 45 - 60 H.P.

72" x 16 TROMEL SCREEN 100 Mesh 112 H.P.

MILL AUTOMATIC REAGENT FEE DER

CYANIDE AND CAUSTIC AUTOMATIC REAGENT FEEDER

COPPER STRIPPING & CONDITIONING REAGENT FEEDER

10-CELL DENVER "SUB-A" 180 cu. ft. Flotation Machine (Free-Flow)
10-CELL DENVER "SUB-A" 180 cu ft. Flotation Machine (Cell to Cell)
10-CELL DENVER "SUB-A" 180 cu ft. Flotation Machine (Cell to Cell)
0-CELL DENVER "SUB-A" 100 cu. ft. Flotation Machine (Cell to Cell)

6' x 7' CYANIDE MIX TANK

10 - 15* CROSS-FLATS x 18° CYANIDE LEACH TANKS (Axial Flow Agitator)(Cell to Cell)
45 x 30' x 10" Decant-Settler Tank

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

2 BANKS OF I.5 TON ACTIVATED CARBON GOLD PRECIPITATION COLUMNS
2 BANKS OF 3 TON SILVER PRECIPITATION COLUMNS

1200 1b. BACK-FLUSH TYPE SILICA-SAND FILTER

SILVER AXIAL FLOW CONDITIONER AGITATOR &' x 7* 30 H.P,

| 6' x 3-DISC DENVER FILTER (Pb) + 1 6* x 3 DISC DENVER FILTER (Zw)

é' x 6' x 4 COUNTER-CURRENT WASHING CLOTH-SAND FILTER

5-CELL 5 3/4" WIER DEPTH 60' x 20' SOLVENT EXTRACTION TANK-; AGEOUS-ORGA
' IC

C
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FLOW CHART (CONTINUED)

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

|
Z: METHAROL HYDROXIDE HEATER-FEEDER 80 H.P. Electric w/20 H.P. 20 GPM Pump E“&
AA: GOLD ELECTROLYTIC CELLS l

AB: SILVER ELECTROLYTIC CELLS

m
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AC: 60" x 25° CLARIFIER-THICKENERS CRB Type (3)




TECK RESOURCES (U.8.), INC.

W \TER-OFFICE LETTER  pare.__May 26, 1982 COPIES TO:

W0 R.A. Jones

mom: Peter Marshall

WHEN FEASIBLE, CONFINE LETTER
TO ONE SUBJECT

%ém Black Beauty Claims - 21 claims staked in S26/35; T17S; R1O0E
~% Pima County Arizona

silver and gold bearing metasomatic zones occur as large elongate bodies
@ glong 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
i several samples off the mapped area,indicate the potential for large scale
@l ecconomic mineralization exists. A detailed, and extensive exploration

d program including geologic mapping and sampling of a 5 to 10 square mile
4l area, bases on a photo-geologic map is warrented.

i Three days were spent on the property, sampling and mapping. A total of
52 rock chip, dump and soil samples were collected. Of these samples 22
were fire assayed at Jacob's Assay Office in Tucson, Arizona; the remain-
W ing were geochemically analyzed at Bondar-Clegg Labs. in North Vancouver,
® british Colombia.

@ ) 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
#lvas also plotted using a Brunton and Topofil for survey control. Sample
@ descriptions, assay reports, and a copy of the preliminary map will ac-
§l company this memo.

P.G. Marshall
Se
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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=silicates containing
Gold:.004 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,0zs./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 sample across 15 feet of oxidized iron in the contact zone cnd
assayed .016 tr.oz./ton Gold and 15.30 tr. ozs./ron Silver.

BB-7: Dump sample to the West of Claim #1 on fhe 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.

BB-8: Dump Sample, same site, selected, black oxide stained material
showing secondary copper carbonate staining. Assayed .117 tr.0z./ton Gold,
and 6,65 tr.ozs./ton Silver.

BB~9: Dump sample from nearby shaft. Veins with red and black oxide crusts
in quartz and often well crystallized as micro-druses. Assayed .011 oz.tr./ton
Gold and .40 tr.0z./ton Silver.

BB-10: Rock chip. Recrystallized white silicaceous limestone.Assay not done.
BB-11: Rock chip. As above, similar rock unit.

BB-12: Rock chip. Coarse grained, green intrusive, probably of the diorite
clan,

STIN MY Crran:




BB-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 recrystallized limestone with oxides and smears of sericite on
fractures. Assay not complete.

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

BB-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,

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

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

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

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

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

BB-22; Rock chip. Contorted, silicified limestone along a quartzite contact.
BB-23: Residual Soil, derived from limestone.
BB-24: Rock chip of fissile white limestone.

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

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

BB-27: Large dump sample of the above mix of iron and manganese oxides,
typical of a large bed of this material. Assayed .005 tr.o0z.Gold/ton and
3.70 tr.ozs. Silver per ton.
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BB-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 |imestone.Assay not complete.
BB-30: Dump sample of hematite excavated from a small test pit.Assay not ready.

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

BB-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
limestone. Composed mainly of massive white quartz with disseminated aggregates
of Galena, often shawing 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. Tactite rock of dark calc-silicates, with abundant iron
oxides. Assay not yet completed.

BB-36: 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.

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.

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 completed.

BB-40: Rock chips. A 5 foot sample of recrystallized calcite and silicates
with finely disseminated sulphides. Assay not completed.

. EEESsE
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BB-41: Three 6.5 foot continuous samples across a deposit of black iron
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.

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. 10th sample 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.0z./ton
Silver,

BB-46: Rock chips, a 10 |b. sample from the end face of old workings of
heavy iron oxide in altered tactite 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.

BB-47: Rock chip. Of black iron and manganese oxides, with abundant l
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 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.
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BB-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 vein mineralization 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 of 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 RESOURCES (U.S.),INC.




00 01
LT "
= .‘. :; ::'::‘zl.ﬂ"’ ::l: ’ ° oA ldves
iy ] 51 04090 149 1))
.\ 08
i
; PETTTATTLTY ) )
C PV‘ bho ¥ < — Jat o
131035 @38310Y
: . VM 1SRNl 11018384 )
. " é & *
.02 01 : /_ ¢ /I 7
. ! , é ¢ £ . $301 4133 50m:8 -
&, | / i : R 4 831412115 M08 Jx8i5IRIY :
33373: . / N [ ,/
. 2 - “, [ By .
S g (IR /
b." : . u93369
»
// .
r -/2z_ s | s
H . f [ECITRL A 8
. » ,001 88 / <dé : .
1] Y} Jiiusi00NvED 9
¥ s /
RN . ; s / . "
e ng _, ll
w20 W = v . /,® II R
shessy 2y // / N,
/I [} d * )
| BT 134821835 11-106 1aquee qof . ) Co " /Ny ) < \."_ v
€00S0 10 "NOSIAL 236G og g 4 : ~o 1/ /\ \os- ‘0 ne :
ANT4B02 BOILVE0V4NINIZ Swlinmidy . P e E g ,’ . . ¢ RUTE
iy < SIS ILY ’ \ (0131811 838IY -
1I000-N390 18- V199083041130 . . Sr seme :
% i) 8% .0 3IN3S \

ALLRAT Y
ALMNGY wmig A1811SeINAN0S YnIN0BY \

3By 28l¥NIAYY




|

ASSAYS & SCHEMATIC GEOLOGGIC SECTIC
ORILL HOLES 2, 24,8 7

8"
Ag Assays in AGUINALDG AREA, PI®A COUNTY, ARIZ20N
8z/ton for
oH #2 DREYFUS-NOKOTA-BRIDGER-BRUC!
33-334"- aﬁigz}lv.zr;r by

26 an .08 HEINRICHS GEOEXPLORATION company |

ar -10 P. 0. Box 5964, Tucson, Az 85703
OM_#28 - Job number 983-74¢ September 1974
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GEOCHEMICAL ANALYSIS

B I— 7-12-73 Loation Palo Alto Ranch Qd. 445 Stevens Mtn.
: Prosp. Arizona
Em. Spec. X-Ray Chem. Geologist SaE
Pulp SAMPLE NUMBER Mo Pb Za Cu Ag Ru “
Neo, T. R 8 IDENT. h PP, PP ML P.P.ML P.P.M. OZ/TON OZ/TON 8' pm Sb'
6220| 17-10-27-2¢F I X X X | "
‘:’.‘ ’»‘/0/ ‘
vaim. 3 ES 3 /] 15/ 96/ 5735 ES .06/ /|l Es 8 ’ Fd
1 '
b ess .'/Ja .
les 4 /“ syn 70 /| 985/ Es | ¢.08] N Es | ¢ /
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8-21-73
GEOCHEMICAL ANALYSIS
Dete Recolved 7-12-73 I_m:“‘kaalo Alto Ranch Qd. 445 Stevens Mtn.
Prospect, Arizona
Em. Spec. 8-1-73 X-Ray 8-6-73 Chem. Geologist JDF
Pulp | SANMPLE NUMBER Mo s . Fl o P - “ . . ll
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Shows Area Ore Bodies
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GEOCHEMICAL ANALYSIS

7-12-73 Palo Alto Ranch Qd. 445 Stevens Mtn.
Dcts Recelved Locatlon v P pgs pe O by AR 2 g
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MAJOR MINING COMPANIES
IN THE AREA

CITNIMY CAATINY



In Andsitic~Porphyry Granatics underlyl ng 'Gossan Belt®, Uranophane in
large quantities has indicated its' presence. C00.2U03.2Si0 .7H20. Yellow.
H.=2.0-3.0. G.=3.81-3.9. Massive and fibrous like asbesfos ad may occur
as coatings. '

ERETS MAPS proving massive sulfides are available.

Drilling 6l 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)

(B) Callahan Mining Co

(C) Noranda

(D) Mountain States Exploration
(E) Neumont Mining Co

(F) Cominco, Ltd.

(G) Cities Services Corp.

(H) Inspiration Consolidated

() 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

SIIDILNY SMIN




STRUCTURE MAP

Note Heavy Path of Ore As In Erets Photo ‘ .
(Indicated by Yellow Marker) .*
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DESCRIPTTON OF MAP UNTTS

{Ouaternarv units probablv thicken west ot arca: bedderd
units thicken south and east of arca; and Mesozoic-Pa
units arc tectonically and metamorphically thinned]

[ Op GRAVFEL AND SAND (HOLOCFNT. AND PLEISTOCENFE)--A11
— of flood plains, terraces, and pedimentn; i
some colluvium and solls

u
[TOTH GRAVEL (PLEISTOCENF, AND PLIOCENF?)=-Alluviun; g 1
I ally better consolidnted and betier sorted 12
than are those of younger deposits (Og) '

Tb BASALT OR ANDESITE (MIOCFNE?)=-Medium t- dark-g

flows and pyroclastic rorks, and small intr
bodies; probably corrclative with volcanic
of Cerro Colorado, 8 miles to the southeast
arc dated at 23 million vears (P. E. Damon,
commun., 1969) _

Trs RUBY STAR GRANODIORITE (PALFOCENE)--Light- to p
brownish-gray medium-grained biotite pranod
includes granodiorite porphvry and quartz m
NDated at 58.7, 59, and 61.6 million years (
1973): relations to dacitlic rocks (TKd) unk
TKd DACITIC ROCKS (PALEOCENFE OR UPPER CRETACENUS)--!
to medium-grav or light-vellow-gray, slisght’
altered dacitic tuff breccia; some intercal:
sandstone and conglomerate derived from dac
volcanic rocks. Relations with Red Boy Rhvc |
(Kr) unknown .

¥r RFD ROY RHYOLITFE (UPPER CRETACFOI'S)-=Rhyolft{. !

tuffs, and welded tuff; mav include somec int
bodies; probably corrclative with volecanic »

dated about 72 million vears Drewes, 1971, - v
Ks ~ RHYOLITE OF STEVENS MOUNTATIN (UPPER CRETACFEOUS?

T Pinkish- to pale-reddish-gray porphyritic r!
stocks(?) and dikes; may include rocks of o
slightly younger ages

Kdi " DIORITE (UPPER CRETACEOUS?)--Dark-gray medium-g»

small intrusive masses, includes some aplits
Probably of same age as Demetrle Volcanlcs

Kd DFMETRTE VOLCANICS (UPPFR CRLTACEOUS)--Andesitlir
dacitic breccias and few flows, strongly ep

and chloritized

SIIDILIY SMaN &

Ke CONGLOMFRATE (UPPER CRETACENUS?)--Volcanic cobb®
; conglomerate
3 Kb BISBEE FORMATION (LOWER CRETACFENUS)=-Phyllitic :

stuone, arkoslec sandstony, and conplomerate:
includes some red beds and limestone Jentil:
metamornhesed —




| M2p l FORMATION OF PACHECO RANCH (MESOZNIC)--Light-gr:
morphosed volcanic and sedimentarv rock: mas
correlative with rocks as voung as the Bishe
mation (Lower Crectaceous) or as old as the (
Hills Volcanies (Jurassic and Triassic)

Mzpc I - Conglomerate--Phvllitic tuffaceous conglomera!
locally includes stretehed-pebble conglomer:
'tz pt Tuff and sands:tone==Phv1litic tuff and tufiace
per—y sandstone
| 'tzpa Andesite--Dark-prav vesicular and amvedular 1.
Mzpr Rhyolite-=Phyllitic rhyolitic volcanlc rocke;
includes some welded tuff; mav include some
Intrusive rocks
Js QUARTZ MONZONITE OF STFRRITA MOUNTATNS (JURASST(

Pinklsh-pray coarsc-gralned quartz monzonit:
include some granite; correlative with Sier
Granite of Lacy (1959), as used by Coeper (I
Potassium—argon agc on biotite 14535 millior
(R. F. Marvin, H. H. Mehnert, and Violet Mer
written commun., 1973)

JRh MONZONITF. OF HARRIS RANCH (JURASSIC OR TRIASSIC)
Light-gray fine-prained monzonite and quartr
monzonite as used by Coover (1973)
RAr RODOLFO FORMATION (TRIASSIC)--Red mudstone, silt
and some intercalated and basal conglome:ate
includes some andesitic volcanic rocks; ncbb
in some conglomerate beds stretched.
a— Top of andesitic rocks -
Ro OX FRAME VOLCANICS (TRTASSIC)--Rhyolitic flows,
| tuff breccia, and welded tuff; intensely ind
i - rated and typically strongly laminated
I Pen CONCHA LIMESTONE (LOWER PERMIAN)--Dark-gray cher

‘ limestone; metamorphosed ’
l Ps SCHERRER FORMATION (LOWER PERMIAN)--Light-pinkis! I

‘ gray fine-grained quartzite containing a loc: | |
preserved thin medial gray dolomite and bhasa
‘ _ reddish-gray siltstone; metamorphosed '
Pe EPITAPH DOLOMITE (LOWER PERMIAN)--Dark-brownish-;
sparsely cherty dolomite and dolomitic limes:
. metamorphosed
3 [PPe | EARP FORMATION (LOWER PERMIAN AND UPPER PENNSYLV:
--Reddish-gray siltstone, marlstone, and lim
| stone; metamorphosed
% #h HORQUILLA LIMESTONE (PENNSYLVANIAN)=--Thin-bedded
- gray sparsely cherty limestone; some interca
‘ reddish-gray siltstone; metamorphosed
e '] ESCABROSA LIMESTONE (MISSISSIPPIAN)--Thick-bedder .
5 ‘ light- to dark-gray crinoidal cherty limesto

k] - . 2
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Exploration drilling in Cenozoic sediments has also been per-
fomed in several other areas. Portions of other southern Arizona
valeys have been drilled to test for Date Creek basin analogs,
generally with discouraging results. Some low-grade resources

ve been located in Miocene-age bedded dolomites in the New
piver area of Maricopa County.

Considerable exploration is underway on the Colorado Plateau
jor buried breccia pipes similar to the Orphan lode. Although many
pipes exist in the Grand Canyon-Arizona strip country, it is likely
that many are buried under surficial cover rocks, and require ad-
yanced 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
e Grand Canyon, which could yield 500,000 tons of ore, and
perhaps half the UsOs content of the Orphan lode.

Drilling has continued in the Sierra Ancha region to further test
he Dripping Spring Quartzite. New potential ore deposits are
teing explored in the Workman Creek area in the central part of
he district, and around the old Red Bluff mine in the southern part
othe district. The old Lucky Boy mine in the southern Pinal Moun-
wins produced some uranium in the 1950s from the Dripping
“i5pring Quartzite. The mine has been reopened and several ship-
‘1 ments of brine concentrate have been made since 1977. $

" Shipments of yellow cake (uranium oxide) were initiated in April
11980 by Anamax from their Twin Buttes open pit copper mine in the
“lma Mining district of the Sierrita Mountains. They anticipate
~ Inipping approximately 120,000 pounds of concentrate, extracted
iom a secondary leach circuit, in the first year. This is an amount
“yuivalent to the total production thus Tar obtained from the entire
_Serra Ancha district. Phelps Dodge Corporation anticipates some

“ieach solution recovery from their copper mines at Bisbee and
L djlorenci.
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LOCAL EVENTS

Tucson Gem and Mineral Show: Tucson Gem and Mineral
Society, Tucson, AZ, 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

Some drilling has been done to test for targets in Precambrian
yanites in the Redington Pass area of the Rincon Mountains, in
ihe northern Whetstone Mountains, and in Jurassic granite in the
guthern Santa Rita Mountains. These occurrences are usually
ssociated with shear zones or hydrothermally altered areas.

! The Department of Energy, through its subcontractors, has ex-
‘-pended considerable exploration time in Arizona during the past
"iecade. DOE's National Uranium Resources Evaluation program
" UNURE) is administered by Bendix Field Engineering Corporation,
yhich is now preparing folios of investigation for parts of Arizona
nd New Mexico, including the Kingman, Prescott, Marble Can-
ion, Williams, Shiprock, Gallup, Flagstaff, St. Johns, Mesa, and
and Canyon 1° x 2° (NTMS) quadrangles. In addition, NURE
ieldwork on the Nogales. Dduglas, Clifton and Silver City quads is
aring completion as of December 1980. The NURE folios in-
(ude the evaluation of all major geologic environments in the
wadrangles for uranium potential, and provide many de-
‘luled petrographic, chemical and gamma ray spectrometric
nalyses of major rock units of the quadrangles.

| Avariety of other projects in Arizona has been funded by DOE:
p drilling in the Date Creek basin region; detailed hy-
geochemical sampling around Artillery Peak, Mohave County
‘nd the Cerbat Mountains; and detailed studies of certain
{pologic environments, such as older Precambrian conglomer-
lses and metamorphic core complexes. The hydrogeochemical
Jwrk (HSSR program of Bendix) will appear in summary form
yihin the NURE folios. The detailed studies (“World Class” pro-
yam of Bendix) will be issued as individual open-file reports upon
‘wmpletion. Questions regarding the availability of any of these
eports may be addressed to the Bendix Library, P.O. Box 1569,
rand Junction, CO 81501.

=

lhis report is a summary of a Department of Energy-funded compi-
Jgiion of uranium occurrences and producers in Arizona; it was
flprepared by Robert B. Scarborough and Peter L. Kresan.

Society and-University of Arizona, Tucson, AZ, March
19-20, 1981.

NATIONAL/REGIONAL EVENTS

Geological Society of America—Annual Meetings:

Cordilleran Section, Hermosillo, MX, March 23-29. 1981.
Rocky Mountain Section, Rapid City, SD, April 16-17,
1981.

Cerro Prieto Geothermal Field of Baja California. Mexico—Sympo-
sium: Univ. 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 Missouri, Rolla, MO,
April 26-May 2, 1981.

Geology of Industrial Minerals—Forum: New Mexico Bureau of
Mines, Albuquerque, NM, May 13-15, 1981. .

GRADUATE RESEARCH ASSISTANT ‘v

The recipient of the Research Assistantship awarded by
the Bureau of Geology and Mineral Technology for 1980-81 is
Steven Lingrey, a PhD candidate in the Geosciences Depart-
ment at the University of Arizona. Mr. Lingrey will be mapping
and interpreting the structural geology of the northeastern
Rincon Mountains in Pima and Cochise Counties, Arizona.

Mr. Lingrey received a MS degree in geology at the
University of Southern California and has been a student at
the University of Arizona since August 1977. His major advisor
is Dr. George Davis.
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ure 2, Moly: 1967-1879 copper production, molybdenum production and
copper-molybdenum production ratio. Source: BGMT file data.

n Manuel mine was developed with the aid of an_80 million-
lar government advance against future copper deliveries, and
a5 oniginally discovered during a U.S. Bureau of Mines explora-
ndriling prompted by World War Il copper needs. The Sierrita

.million dollar loan from G S A. (U.S. General Services Adminis-
aiion) in the late 1960s. Without government loans, 60% of Arizo-
45 historical molybdenum production would have been lost.
Inthe last several years, however, the molybdenum market has
ned decidedly bullish and is having considerably more eco-
gmic Impact on Arizona's copper industry than in years past.
ures 1-3 chart molybdenum's increasing economic clout.
nce 1970, yearly copper and molybdenum metal production
wve about doubled (Figure 2). However, during the same period,
early value of molybdenum production has increased eight times
s compared to a twofold increase for copper (Figure 3). From
%67 to 1973, the ratio of copper to molybdenum production in
wnds steadily declined as more molybdenum recovery plants
ame into operation and has leveled off at about 60:1 since 1973.

TABLE 2. MOLY: WESTERN WORLD MOLYBDENUM SUPPLY/DEMAND
(miliion ib MO) )

1873 1974 1975 1976 1677 1878 1979
nd® 181 207 168 177 182 198 200

ine Production
pumary 81 88 89 92 100 106 105
pyproduct 77 73 74 79 83 88 90

Total 158 161 163 17 183 184 195

cess (Deficit) (23)  (46) (5) (6) 1 (4) (5)
1A Releases 7 36 3 1 Stockpile Depleted

ry Stock Changes -16 -10 -2 -5 1 -4 -5

I SOURCE OF DATA. MOSAIC: THE
picue el Cani-Went Bace JOURNAL OF MOLYBDENUM
stimated TECHNOLOGY. V.4, N. 2.

ine_in the Pima mining district was developed with the a q of a

2000

1500+

A yis

/

[}

1000+

DOLLARS x10% (MILLIONS)

500-\/ 1+50:1

o Copper:Molybdenum 1401

Value Ratio ($) 130:1

\/D D\Duu/n\ /x 1201

Mohbdenum Vl‘“fﬁ,\__,)ﬁ:‘o—c T101

0 Tt 1 " 11
1967 69 71 73 75 77 79 81

YEARS

Figure 3, Moly: 1967-1979 copper value (absolute dollars), molybdenum
value (sbsoluté dollars) and copper-molybdenum vaiue ratio.
Source: BGMT file data.

In contrast, since 1974, the molybdenum-copper dollar ratio for

Arizona has steadily declined from 33:1 10 8.1in 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, withsthe moly copper
price ratio increasing from about 3:1in 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 molybdgnum
metal, shot the price of moly into the economic stratosphere.
Demand for molybdenum was so heavy in 1979 that spot prices fbr

‘moly consistently surpassed the 20 dollar mark and 1n June 1979

soared 1o 34 dollar Thus. molybdenum has more clout
than ever at Arizona's copper mines.

~ Incontrast, 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
continued on page 7

i
|
i
|
|
|
i




CLARK GROUP

S PR A T T T AT U R O

PIMA COUNTY

w-o USGS Bull. 725
mpu-e Ines ' Ariz. Mining Journal, 12/15/2;
TUCSON, Arviz.—Empire Yen said the finst inpnuml .I
Mines Lud. a_nnuum-d it has  contained 70 tons, and a second
shipped the hiest cac load of  shipment is being readied right
silver ore to the m now. He said mining will
B Pasasdicnry Yen, Empire  continue as long as high grade
president, said the ore came shipping ore persists.
rom the u“_h% In late spring the second
a.hthc Pa phase drilling program  will be
sotsthwast _~arted, ¥on said the objective is
he claims, whith include 40 ° go block ‘'out 3 minmum of ong’
ucres of state l.mih lie ubout “; ﬂmm Wol‘lhllovmuoq
’ ' t,-u! ..n,gm. yoich hes
: me
{1 Yen said the first phase M}
! drilling was completed inm o ’
@ Decemnber, and low grade ore 3
wus Intercepted in two arens, the ~Values In silver up to 75
& Duna and the Midnight, within ctmees per fon and lead up lo 26°
@ the upper 100 feel of the hole, ~psr eomt. wm encountered fn
The first hole drilled yielded ﬁb preg, n.ﬁ‘tn palmimy
i ligh grade ore, Yen said, v.lucn m& dez o€ ore
& was in the Mndm;ht area. This ¥ gh to ship are
“ vas encountered while preparing being stockpiled for the mill .
off-sel drill sites and access roads now contemplated for the
for second phase drilling. property,” he said.
In February equipment and a Marvin Combs of Tucson was
cew were moved into the urea  original owner of the propeny
which mined »silver ore which which was recently acquired by
wnlained good lead values, Empire Mines.
The Clark group of 10 claims lies vorth of the Olympia, partly vn
the same limertone ridge. Most of the work on this group, however,
bes been done to the east of the ridge and close to the pranite. llere
a little isoluted hill (PL. XVIII) composed mainly of limegone -
tains bunches of vein quartz and more or less thoroughly silicified
limestone. No regular or persistent vein was recognized. tut o few P
. . 3 . £ )
tons of partly oxidized silver ore hus been shipped from scattered fod Y o

shallow pits und trenches Supergene enrichment has probably been
" “L!J%ﬂ‘v and the appesrunce of m! ucy is not indicative dle

bods% e Flark No 27and Tlark )
%ﬂ%m’dﬁﬂﬁ 1. on the sume liniestone ndg'

g the Olympia. They show a few small, irregulur streaks of copper-
stained, oxidized silver ore in silicified limestone, but the metalliza-
tion has apparcutly been feeble, and the prospects for finding an ore
by of mn.ndvruble sixe can not be wnmleml vnmununq

e o one E . . .

t‘. ’\“‘
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" énllow contindvasly sny one fissure. The veins also are displaced
by nemerats “:wlh of small throw. The ore, which was treated
in o safall mill, now diemantled, appears from material on the dump
80 have: consisted . of quarts with partly oxidized pyrite, galena,

| ephapuitshabulospyrite, nad soms chaloocite, probably derived from

vor . ohalodpyeite.. 06 was walnable chiefly for its silver content. The

b h_ Banner; snd MoKinley claims are said to be owned by the Lehigh

" .. Julley: Bank south Bothlshem, Pa. 1: = . :

agiowth ef the ‘Bemner is' the Olympia shaft (Tl

ahrugtly 2bouti 200 foet deep.’ This is on the Olympia

Wmﬁhm the Banner on the morth and is
715 sopasthd thibe!éifsied by the Olympis Mining Co., of Chicago. No
b tmadksivenits -d'th'dmd_of'ﬁsit. The Olympis is on the
vz bamybels of wificified limestone as the Banner and McKinley
1ty 40l il hoee dstorinines the creat of & rather promisent ridge.
i \“’“‘".‘Wo A id be seen), but the limeatons has been irregu-
i g‘xh& ecntalne quarts veins, and is itsclf more or less

1 Mh« wintibaitt o

! Aadp i e o i

A Qlavk group of 10 claims lies north of the Olympia, partly on
i m limastone Tidge: Most of the work on this group, however,
¢y MQ’“““-NWM closs to the granite. ‘lere
1) PUE VITT) composed mainly of limestone con-
: A qéarts’ and more 'or leas thoroughly silicified
enottcnel 29%e- pror ‘weoin was recognized, but a few
. shdislof, paktly idlvek ore hes been chipped from scattered
g, - ahatiow giite anil ¢renchis.” Bupergens enrichment has probably been
f .7 . gstivebere, and thb éppearance of the surface is not indicative of the
b, Premneyed largedr doop ke bodies. The Clark Na. 8 and Clark No.
i B oladmuniih twash of thy Clark No. 1, od the same limestone ridge
3 e tho'Otjusplae T hey show'a fow small, irtegular streaks of copper-
L P ‘h leidver ore'tn allicified limestone, but the metalliza-
3 7 parently boen feeble, and the prospects for finding an ore

e & ‘:yl“:: M gize can'not be considered encournging.

.

".J‘ . 1'MoviBi %3# ¢he :Clark group'is‘the Aguinalde group of nine claims, 83
i AM”GJV,:‘&-u.ZPmu\L "Most of the work on these claims [}
S Qb ot ¢ point'about 2 miles north-northwest of the Sun- §
5;“, oo gl .\t \thg-gule' limestone ridge on which are the Bnmyler L
Tu.p -and'Olymgls minks | Fhe ‘beds strike northwest and dip 85° NE. £

-  are i 1kt érablured and silicified and crop out boldly. Near B
0 mt&n timestone has been intruded hy a decom- §&
poasd \affahoot that projects to the northwest from the main &8

v :M 4 wicnsly described. Near this tongue, which is re-
- :_i-" -"Mﬁ. st border veriety of the granite, the limestone shows £

-

5. GEOLOGICAL BURVEY

m:b‘ﬁl-"lt‘m.““ layers 'or strvaks of tremo %

BULLETIN 725 PLATE X Vil

OLYMPEIA SHAFT

Lincoin camp

Clark camgp
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GENERAL VIEW TO THE NORTHWEST IN THE FOUTHILL BELT OF THE SIERRITA MUOUNTAINS, IPAPAGO DISTRICT, ARIZ.

in the foreground is on granite and descends 1o @ little valley beyond wh

is the limestone contsining the Olympis and Axuinaldo prunpects. Through @ gup in

this ridge may be seen lincoln camp, and beyond it, to the left, is the schist mass of Hirum Mountuin.
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It. must ‘ofi ¢oures  bs 'recognized that:any .coaclusion as+to'the

In this same valley, perhaps half & mile north of the Cunningham
[ ]

! A ! 3 future of the Papago district that can be drawn:from so- brief an 1

, : rkings, is Linooln camp [ .. s L. oy _ -
group and nearly west of the t:::ﬂl‘;“)‘o{;: deop. The Lincoln or |8 ;umuuuon a8 that made in 1920 is tentative and ey be changed

and the Yellow Bird dufl. ‘15 Laims and & mill site and s owned HY by future devnlopmept. The generzl impression gsined, howev?r, i
_.Yallow Bird group compiiass The thaft is in one of the numerous £1% Js that the metallization has not been strong and that large deposits
. by, BuW & E. M Pnran.u' o lont slaty Tocks and is u few B of ore prob?hly do not exist, although }ddn.mml prospecting may
! limesboRd : within :’h " ita The beds strike N. 5° W. [t disclose bodies of comparatively amall size. Good ore has undqubo-
Mndqot.sbalfof thY.nOY' Bind is reported to have made [ edly been found st many places, but it has come from relatively
and. dip gbout 85°.W. Ths. “nd corusite. The best ore [0 small deposits and from shallow workings. - It is highly probabls
m““.wfmgﬂm = that the emall quantity of silver ore shipped or milled is material

that has been eariched by the chemical action’ of descending solu-
tions and is not representative of what msy fairly be expected at
depths of soveral hundred'feet. . ' _ . S R

ORE DEPOSITS OF THE PIMA DISTRICT.

® At the north end of the Pima district, about 18 miles from Tucson,
3 is the Mineral Hill mine (PL XIX, 4), which belongs to the Mineral
81 Hill Consolidsted Copper Co., of Pittsbirgh, Pa. This company,
i incorporated in 1804, is the successor to the Asurite Copper & Gold
8 Mining Co. It owns or controls between 50 and 60 claims in the
smm . YIS ) o

[ . Thy mine aqw in opsration is developed thrpugh a vertical sbaft
gabont 700 feet deep, with the principsl Jevels at 500, 600, and 700
at, helow the, collsr. . . No ore has been shipped from thess work- -
Rings, and the efforts of the company are confined entirely to pros- ;
it pecting and to blocking out such ore as hss been found. Formerly,
Showever, considersble axidized copper ore was shipped from the
| inow sbandoned Azurite workings, in the upper part of the Mineral
£ Hill deposit. The Amurite company is reported to have had two

#30-ton water-jackst copper furnaces in operation prior to 1804 and

isio have produced ore to the value of over $500,000. In 1918 the
BPima district is credited with the production of 6,683,004 pounds

Hpf copper, of which “ most ” is stated to have come from the Azurite
fworkings of the Mineral Hill Coneolidated Copper Co.*

§ About s quarter of a mile east-southsast of the Mineral Hill shaft
s the Plumed Knight mine, formerly owned by the Pioneer Mining

5% Smelting Co. but now belonging to the Mineral Hill company. |
HThe workings of this mine are reported tg be 350 feet desp and pro- |
lipluced considersbls oxidized coppes ore above the186-foot level, aspe-

‘ - Fromr bald .!l;’::' mile 'ult of the Yellow Bird ghaft, \t:ell
. ‘nlnpo!of- the ridge of Hiram Mountain, at an eleyauon
.’”M‘h?“' : fest) ave the workings on the Providencia claim of

. ot xdlo:%anldm This depesit is of different character from
;'h t,alo'“ previously described. 'The ridge is compoeo(_l mainly
:z-t‘:wwdntylmhﬂ mbich are ‘mainly squeezed sedupentu:y

. pndl.ndmhiﬂdn gu-nlntnko about N. 20° W. and dip 75°-

mmuuﬂ, earthy yel}owhh-mwﬁth psrtly cerusite,

Cre TR gy

n shipped :from Providencis, but all the work done
‘i:‘dwb.“‘m m‘ .-‘Pmmtbl‘h my the chaleocite ‘g:,lll gtio" pl;nf;
" ite. ite, but it is not possible to predic
a— m.}.my&“m“ b“::xll’ occur. The Providencia deposit
‘h‘mdo:?phtnpwl teibe more promising and better yortb addi-
: tional explorstion than some of the silver-lead deposits in the lime-
; ‘bd:-ll-n -ib-,vﬁ-ot the Hirsm Mountain ridge, on the edge
.‘R‘:! Altar Valley, is ithe JLashy i group. of clsims, in pre-C.unbrmn
' p;m‘ ite. Nop:’innt vein was eeen, but the gramte contains some
small ir;;gulc-ww«mhimpudy oxidized chaloopyrite and
KS W‘ 2 mh I ERTTIR TR B & E ) , ' .
'mmmud;.ﬁm ar two morth of Lincoln camp, 1s a7
WMW. quasts lode in slate. This, I was |Pforrfxed, :;3'
on the Critia greup.»“The domp shows much quartz, stained in p2
i but re. .
'ﬁ“%m.‘“”.:: the mmn‘tbo ‘end of the Sierrita Mountains,

‘
t

P Bially between 1207 and 1918, S % a5
the Neptan geoup, was not visited. ) tope, BR " v vicinity af Mineral Hill
QM of .tha esstion of the range examined, on its wcs‘t::‘!j‘!;hh‘wr:e The :::::;lm _» . &?mm : e

are the
T

San Jusn, MeIntyre, end other groups of claims,
i >

Ated Bomne 'v-ro-—"--.t«adm"-




ljgree within the last few years. The
st of a well and pumping plant is con-
;%ﬁdeuble. and to the man without means
tis almost as impossible to reclaim the
‘imert land with a well and pump as it
‘yto build dams across the streams, nev-
\dheless there is a great deal of develop-
nt of this kind and will eontinue to be.
As reservoirs are built and hydro-elec-
e power developed, this power becomes
gilable for pumping and is the cheapest
er which ean be had for operating
4 pumps. It may thus be seen that the
yilding of reservoirs, the development
%gnﬁty irrigation projects, wil

gbeen increased in efficiency to a marked

i

stest factors in the development of
ds by wells and pumps and in conse-
eence will increase our available area of
yricultural lands.
" These factors may be dincounilng to
‘e homeseeker, but it is onx right that
) should understand fully the situation
nd should not have illusions of obtaining
om the government or from the state a

4ns which the homeseekers had who set-
d the plains of Kansas or the prairies
4 the Dakotas during the past generation.
1 the homeseeker who has capital to live
won while he acquires title, who has a
wion of the possibilities of the future,
pd car select land which some day will
yin the path of some big irrigation proj-
1, there are still opportunities, but to
4 poor man who must produce a living
om the land upon which he locates, the
‘wert with all its charms is forbidding.

JNERAL WEALTH OF PAPAGO
| AND PIMA DISTRICTS DESCRIBED

‘Large bodies of lead-silver, copper and
e ores, which are very accessible, char-
qerize the Pima and Pspago districts of
4 Sierrita mountains, a sbhort distance
m Tucson, according to a bulletin re-
tly issued bz the United States geolog-
‘y survey. The article, relating in detail
4 position and natvre of orebodies in
ierrita district, southwest of Tucson,
w prepared as the result of a special
ey conducted by F. L. Ransome.
Frequent cuts of the districts described
n contained in the pamphlet. The Pap-
_p district is 3 miles southwest of Tuc-
"y the Ajo and Sasabe roads being fol-
iyed to reach this area. At King’s ranch,
4the Sasabe road, a branch road turns
to the east and ascends the gentle
of the foothill belt into the Papago
ng district.
ng recognized as the location of val-
e orebodies, hitherto ecomparativel
developed, although well explore
Pima and Papago districts are believed
been given recognition by the
gical survey which may play an im-
_ant part in their future development.
it the geological survey gave suffi-
oyt recognition to the district this year
iLsign a special engineering party to
ihjuet an investigation snd prepare a
Wy illustrated and charted psmphlet of
mges is held to be significant.
!‘:‘Sierﬁu range is fully charted in
“ypamphlet, which declares its topogra.
“tincludes the following types of rock:
‘ wambrian granite, limestone, granite,
wzolc sediment and volcanic rocks,
‘hozoic limestone, quarternary valley de-

‘ihe Pima district, says the survey, is

hed by & good road that runs scuth-
from Tucson to Mineral hill and to
i Buttes. Here a branch railway line

connects the districts. The following gen-
eral information regarding the Sierrita
range opens the report:

“The Sierrita mountains constitute one
of the smaller of the nearly meridional
mountain ranges of southern Arizona.
They separate the Banta Cruz valley on
the east from Altar valley on the weat.
The range has a len between 18 and
14 miles and a width roughly estimated
at four miles. The height of the domi-
nating summit, Samaniego peak, has, so
far as known, not been accurately de-
termined. Apparently no part of the
range rises more than 2,000 or 8,000 feet
sbove the upper margin of the {lanking
than 6,600 feet above sea level. Its slopes
carry little or no timber, and in compari-

vision between the valleyn of the B
Cruz and Altar watersheds, iz deserd
as follows:

“The Sierrita mountains consist
tially of an intrusive granite core flanil
by more or less metamorphosed rocksé
sedimentary and eruptive origin. Tif
flanking rocks are notably differentd
character on the two sides of the
On the east are rather massive gray I
stones, with quartzites, shales and altef
andesite volcanic rocks. These rocks &
folded and faunlted, have been invaded
granite, and in places show pronow
contact metamo m. On the £
rocks are prevailingly achistose, have 8
more closely compressed, and have Mg
affected by metamorphism of

¥’

Parcell Property in Southern Pima County

son with the Santa Rita meuntains to the
east or the Baboquivari range to the west,
the Sierrita mountains are of minor to-
pographical importance and are scenically
unimpressive.

On the west gide of the Sierrita moun-
tains, mainly in & rather definite belt of
foothills, is a group of prospects within
what is known 1 y as the Papago dis-
trict, although they appear to be included
within what has also been called the
Slerritas district. On the east side of thse
range lies the Pima district, within which
are a number of mines that have pro-
duced considerable quantities of copper,
sinc and lead-silver ores. These mines
fall into three areal groups—those near
Twin Buttes, on the south; those near
Mineral hill, on the north, and those near
the abandoned Olive camp, between Twin
Buttes and Mineral hill. The ores near
Mineral hill and Twin Buttez occur in
typical contact deposits; those at Olive
camp in narrow fissures. The Pima dis-
trict was organised in 1877.”

Special recognition is given by the
writer of the pamphlet to the courtesies
shown him in Tueson by Judge 8. W. Pur-
cell, Dean G. M. Butler and John Caster
Anderson, who, he states, gave him sub-
stantial aid in nc(iuiring the information
of which his article is composed. ,

The general geological composition and
form or the Sierritas, which form the di-

‘“sugged outcrops.

‘granite rock.

character in contrast with the more
tense but local contact action on the e
These schista are varied in character
include rocks that were at one time
glomerate, sandstone, shale,
thyolite, and tuff. They appear to
older than the beds to the east, but
fossils were found in them, and coms
quently their age is uncertain. -t
“The crest and higher slopes of
range were not closely examined, but
tant views and the material in the
beds indicate that the entire weste
lli(;ﬁi, from the crest down to the fol
hills, is underlain by a rather fine grah
biotite granite which, as a rule, is more
less decomposed and weathers to compes
tively smooth brown surfaces with 18
The rock resemd
uarts monsonite, but thin sections
it is composed chiefly of alkali
ar and quartz, with subordinate p
:Yno and a little biotite. It is probad
to be elassed as a granite. i
“As shown by stream boulders on
east side of the range, that slope also i
composed largely of a similar fine-grah
A specimen from one §
these boulders near Magee's ranch &g
ars to be a rock very close to the d
ng line between granite and quarts mef
gonite. Thin sections show it to conts
a slightly more abundant plagioclase
the specimens examined from the

.

e —




300 cubic foot 600H Denver flotation cell

grow even further. If the brand new 30,000 tpd mill at San Manucl
in 1956 needed 480 fotation cells for rougher flotation (four sections,
with six banks of machines, cach containing 20 cells of 48 inch Agitairs,
with a 357 tph output per section), the 1973 mill at Gibraltar, with
a 20% greater capacity, employs in the same circuit only forty-gight
300 cubic foot 600H Denver flotation cells (three sections, with one
bank of 16 flotation cells).

Other modem plants, such as Lomex, with a 38,000 won daily
capacity inaugurated in 1972, use four banks of eight 300 cubic foot
Denver 600H for rougher flotation, and another four section of 10-ccll
identical machines for scavenging. Island Copper, with 33,000 tons
daily capacity and 21 minutes of rougher flotation and scavenging
time, uses for this purpose 10 banks of 14 cell 300 cubic foot machines.

Such a drastic increase in the size of flotation cells along with a
substantial decrease in the number of processing sections in the mill
arc plainly justificd by substantial savings in equipment costs, constnic-
tion and foundation costs, as well as in piping, electrical and control
cquipment and instrumentation. Also operational costs can be re-
duced somewhat. Shoemaker and Taylor,** for instance, claim that in
a 20,000 tpd flotation plant by only using the largest available equip-
ment as compared with conventional plants, some 16 percent of costs
could be saved on account of cquipment and construction savings, while
another 16 percent could be saved if some other modem features of
design were incorporated. Here is the breakdown of their costs:*

TABLE 5.2

COMPARATIVE. COSTS FOR A 20,000 TPD
COPPER CONCENTRATOR
(expressed in millions of dollars)

lLarge 1970
Conventional  Equipmnent Design
Yard & Nonprocess 48 48 48
Coarse Ore . 4.0 4.0 3.3
Fine Ore 5.1 4.6 38
Concentrator ' 15.5 I1.1 7.2
Process Water 0.3 0.3 0.3
Recluim Water 0.7 0.7 0.7
Tailings Dispaosal 0.6 0.6 0.6

Total Project U0 T$26.1 $21.0
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TABLE 6.2 ' . . s “
S e @
RHENIUM CONTENT OF PORPHYRY COPPERS §§§ § § §1 | % |, g
(expressed in ppm on 1009% MoS:) <& A= 2
North Amenca South America - £
McGill 1,600  Chuquicamata 230 sl _3. 888nrsg|g
San Manuel 1,000 Fl Teniente 440 | 33§ gew B
Chino 800 El Salvador . .570 & Se &
Cities Service 600  Andina .._380 2 -
Cir Bugtas v~ =~~~ 600"["7La Disputada -1p—~ " 7350 3
%\-‘-. . : v Fww:m" ‘LT(-)‘q-UCpa]a‘— AR TR 325 8 .% s o 8 o o
- ) Argentinian porph. 170 o 3T 8= g QT8 e §_
. > =9 g ~NOe~ @ a .
Communist World E s$&° -
Kounrad 510 " )
Almalyk 290 [ = é
Kadzharan 300 21 e
Aigedzor 1,000 - 4
Dastakert 80 I 5 §§~§ §'c§5c§f§'§“§‘ g, 35
Medet 125 §§‘ géi ﬁgg;ig g g
However, at the present time only 35,000 tons of molybdenite con- E ?_ : ] g
taining some 37,500 pounds of rhenium are being recovered from o 2
porphyry coppers per year. Since the market for rhenium is still very E e E. 3333333 8
limited — mostly because of the insccurity of supplies — only some B S 5% -3 I e B
molybdenite concentrates, particularly those with a high rhenium con- = ﬁ gi £ e 8 g
tent, are being processed for rhenium recovery. The largest rhenium 2 & 8 ’_
producer in the world is the United States with an estimated output 5’ ' E." i
of 6,000 pounds per year, based mainly on Kennecott production in = T 3§ ,
Utah and in Cleveland. The second world producer is considered to z § ¢ § g § § § § §_ 5% .
be the Soviet Union, which established its production at Balkhash in 21 2. ggoggge| s SE8 ;
1948. The estimated output from primary sources is about 1,400 pounds S« 3 e K Nipa Sy | g
per year, but this figure may be considerably higher if some other . §“E :
additional sources are considered. The Russians have done very ex- - g E :
tensive research in rhenium chemistry and metallurgy and apparently ’ ] i
posscss quite an advanced technology. a g - 3 gg :
Canada will very soon be a very-prominent rhenium producer or = ¢ g g g 3
exporter due to its unique high-grade orebody at Island Copper. § s s 5 = 3z
Although at this writing no specific arrangements for rhenium recovery < za8gE% s e
from molybdenite are known, they must be coming very soon simply 538 g S 4 g oo
160 161
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Manuel copper reserves were greatly expanded by the putchase of the
Kalamazoo property (for $27 million), which constitutes a fault dis-
placement segment of the San Manuel orebody. This acquisition trig-
gered a new expansion of operations to 62,500 tpd. 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 undisputably
become the largest copper 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 deposits although their copper grades are considerably lower.
These old mining districts 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, Phelps Dodge is developing a new
mine™ where another 350 million tons of ore have been found. Through

1972 some 46 million tons of overburden have been removed, and a

30,000 tpd. mining production will soon be on stream.

The carly seventies were characterized by new copper ventures in
Anzona, which reflect the American decision to rely more on its own
production of the red metal in view of the changing world situation
in the supply of this metal. The most important producers to in-
augurate large new mills are Duval, with its extremely lean ore at
Sierrita, and Anaconda at Twin Buttes, both in Arizona. Sierrita be-
came economically feasible because of her large size and important
molybdenum by-product recovery. 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 reserves.

Among the properties now in active preparation for production
arc Pinto Vulley, 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 — all in Arizona.

The other area of great importance is the Pima-Mission-San Javier
complex belonging to Cyprus, ASARCO and AMAX (former Banner
interests). This alluvial-covered area contains probably as much as
one Dbillion 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 has undergone oaly
superficial stripping for oxide values.

The North American porphyry coppers extend from Arizona and
I:l_c::vada farther to the n—(‘)rgl} and northwest, into Utah, ldah_o. and



cent coPPeT OfC. Tl'xrc is little doubt that this region may show addi-
tional copper porphyrics.

United States Porphynies

Further to the north of the Mexican border lies a cluster of south-
western American copper porphyries, in the states of Arizona, New
Mexico and Nevada. This can be considered the most important con-
centration of copper porphyries in the world, and an almost complete
list of them and their geographical locations are given respectively in
Table 3.2 and Fig. 3.4. Only the Chilean porphyrics exceed in copper
reserves those of the American Southwest, but then while the Chilean
copperbelt spreads over more than 1,000 miles, southwest American
coppers arc found within a perimeter of 400 miles.

The North American copper porphyries are also the best studied
and described orebodies. 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.” ** Then, of course, there is the more
updated study of Lowell and Guilbert published recently.*®

As Table 3.2 shows, the largest known copper porphyry depasit
in the United States should still be considered the Kennecott Com-
pany’s Bingham Canyon Mine in the state of Utah. Although the
official ore reserves are 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 present rate of 35 million tons of ore per
year and 260,000 tpy. copper output, this means that the orebody
is in the plus one billion ton range as far as the mineralized area is
concerned, and probably as much as 10 million tons of metallic copper
as far 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 low-grade region whose reserves are close to two billion
tons, but assaying only 0.4 percent copper. This low-grade is still a
limiting factor in future production plans. But the other, San Manuel
deposit belonging to Magma Copper has been in production since
1956, and in its time was some kind of technological breakthrough
for low-grade copper ores assaying only 0.6 percent copper. The San

® The only official statement about Kennecott Copper Corporation ore reserves

is that in 1971 the operating properties (in Utah, Ray, Chino and McGill) had
3 billion tons in proven ore reserves which contained 18,000,000 tons f
able "

TABLE 3.2
DIRECTORY OF WORLD PORPHYRY COPPERS (CONTINUED)
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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, whxch
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 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 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 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 expandine and fram tha oo

-

sent level of 1,650,000 tons per year will reach 2,000,000 tpy by 1975
or 1976. Simultancously 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 firm copper prices, greater
demand for the red metal in this country and particularly foreign in-
vestment conditions and strategic considerations 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 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 to socialism.”

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 stressed that Chile
has one of the maost developed and solid raw materials bases, a rela-
tively new and modern industrial structure, and uses one of the most
advanced technologies in copper production in the world. All these
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’s
largest copper reserves, some 90 million tons of metallic copper at this
counting. This is almast one quarter of the world total, and incidentally
these reserves have a great potential for growth. Secondly, Chilean
copper ores are rich not only in copper but in molybdenum content

. as well. At the greatest Chilean copper depasits 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 potential was nnt

e e
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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 including three mining companies:
Iron Horse Mining Corp., Azo Mined Products, and Transenergy Corp., all
of Arizona.

Marketing has been a strong point with Ms. Cleveland who has successfully
negotiated product sqles to foreign countries and the military.

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, California.




RICHARD WELLS
RICHARD WELLS, Vice President of Operations and Vice President of the
Board of Directors, has operated mining installations in Ohio, Flordia,
Arizona and four African countries. His earlier 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 Wellco Equpment Sales and_Leasing Co., Sand & Sand
Town of Arizona, Sand & Sand Town of Ohio, Sand and Sand Town of
Flordia, Sand & Sand Town International and various limestone and granite

quarries.




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
basea 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
Marcos less than ten years ago and now operates from a 35,000 sq. ft.
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 Malta 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. Mr Evans carries @ MSHA Instructor certification.
Mr. 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.




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-
poration in Arizona in 1974. Mr Palmer has worked on such projects

as the "Recycling of Copper Scrap by Electrowinning," for clients in
Zambia; "Gulf of California Study Project” for Thor International

Energy and Thor Refining Corp.} "Removal of Gold from Brine by
Electro-Harmonics" for 3AR & D, and Fora Oil Corp.; "Nuclear-
Geothermics" for Transenergy Corp.; "How to Opemfa a Small Precious
Metals 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
"Removal of 100 million tons of Diatomacious Earth in 20 years" for Azo Mined
Products Co., Inc.

Publications include: Geothermal World Directory of 1972, Geothermal
Energy Magazine, pg. 21, December 1973, and Gold Recovery, published
by Merit Books of California, September 1980.

Mr. Plamer also carries an MSHA Instructor certification.




DAVID A. CHAPPIE, PH.D.

DAVID A, CHAPPIE, 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 United States International University (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 education. Currently |
Ijr. Chappie serves as .fhe Dean of Students at Palomar Community College
in San Marcos, California. He is thg administrator in charge of all
student services. He has shown ingenuity, perception and flexibility

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.




|

TOM McCRITE

TOM McCRITE, Heavy Equipment Maintenance, 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 Field Service Representative for Empire Machinery,
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 Field Service Representative for the Cater-

pillar dealer for the State of Oklahoma.
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