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THE SECTION OF THE REPORT TITLED ECONOMICS OF MINING THE CALICOQO IRON
DEPOSIT SHOULD BE OF PARTICULAR INTEREST TO MANAGEMENT AS A HYPOTHETICAL

EXAMPLE IS USED TO SHOW THE TIMING AND CAPITAL EXPENDITURE NECESSARY TO PUT A
LARGE SCALE IRON MINE INTO PRODUCTION. IT ALSO DEFINES THE PARAMETERS USED IN
THE EVALUATION. THE RESULTS ARE SUMMARIZED IN THE FOLLOWING TABLE.

HYPOTHETICAL CALICO MINING COSTS

IRON ORE: MAGNETITE, CuTorFF GrRADE 30% Fe, AveErAGE Grabe 40.1% FE.
MINING METHOD: UNDERGROUND BLOCK CAVING.

AnnuAL PeLLET ProoucTion: 1,400,00/LonG TONS.
PELLETS soLD AT SAN Francisco® @ $16 per LONG TON (25.2¢ LTu).

CapPITAL INvESTMENT: $40 MILLION, PREPRODUCTION TIME: 5 YEARS.
PAYBACK PERIOD: 6.8 YEARS

LiFE oF THE MIng: 23 YEARS. :

DiscounTeDp CAsH FLOW RATE OF RETURN (BEFORE TAXES, ETc.): 12%
ESTIMATED ANNUAL AFTER-TAX ProFIT: $1 MILLION

¥ASSUMPTION: THERE WILL BE A MARKET IN SAN FRANCISCO.

CONCLUSIONS

DRILLING AND GEOLOGIC INFERENCE INDICATE THE PRESENCE OF A LARGE MAGNETITE
DEPOSIT WITH GRADES AND TONNAGES SIMILAR TO THE CALCULATED INFERRED RESERVES.
ADDITIONAL DRILL 1S NECESSARY TO "PROVE UP" THE RESERVES. THE DRILL COSTS COULD
REACH $4 MILLION AND REQUIRE ANOTHER TWO=-YEAR EXPLORATORY PERIOD.

A HYPOTHETICAL EXAMPLE BASED ON TODAY'S PRICES AND A SAN FRANCISCO MARKET
SHOW THE PROPERTY IS PROFITABLE. HOWEVER, THE PELLET PRICE AND MARKETING SITUA—-
TION ARE REAL PROBLEMS AS AUSTRALIAN IRON IS FORCING PRICES DOWN WHICH WOULD MAKE
THE CALICO UNPROFITABLE UNLESS NEW TECHNOLOGICAL CHANGES IN PELLETIZING DRAMATI=
CALLY REDUGCE PRODUCTION COSTS. MARKETING IS ALSO A PROBLEM. COSTS ARE BASED ON

.A STEEL MILL OR SHIPPING POINT AT SAN FRANCISCO. PRESENTLY, THERE IS NOT A STEEL
MILL THERE. THE VALUE OF THE IRON ORE WOULD INCREASE IF COPPER AND SULFURIC ACID
(FrROM PYRITE AND PYRRHOTITE) COULD BE DEVELOPED.

RECOMMENDATIONS

A COMPREHENSIVE ENGINEERING AND MARKETING STUDY IS RECOMMENDED BECAUSE IN
THE NEAR FUTURE THERE WILL BE TECHNOLOGICAL ADVANCES IN PELLETIZING METHODS AND
RECOVERY OF BY=PRODUCTS THAT COULD DRAMATICALLX IMPROVE THE CALICO IRON=COPPER=-
PYRITE=PYRRHOTITE DEPOSIT PROFIT POTENTIAL. '

THE IRON DISCOVERY SHOULD BE DRILLED OUT BUT SINCE THE EXPLORATION COSTS WOULD
-BE HIGH, THE CAPITAL EXPENDITURE MUST BE JUSTIFIED BY A FAVORABLE MARKETING REPORT.

e —— - b
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s : SUMMARY

THIS REPORT PRESENTS AN ECONOMIC AND GEOLOGIC EVALUATION oF OCCIDENTAL
PETROLEUM CORPORATION'S CALICO IRON DISCOVERY ON THE WALKER INDIAN ReEseERVATION,
NEVADA. THE RESERVATION IS LOCATED 65 MILES SOUTHEAST OF Reno, NeEvaDA.

UNDER A PARTNERSHIP ARRANGEMENT WITH THE WALKER MARTEL MINING COMPANY OF
RENO, NEvADA, OCCIDENTAL HAS CONDUGTED A MINERALS EXPLORATION PROGRAM SINCE
1964. WALKER MARTEL MANAGED ALL OF THE PAST EXPLORATION WORK. EXPLORATION ON
THE RESERVATION 1S PERMITTED UNDER AN EXCLUSIVE PROSPECTING PERMIT ISSUED BY THE
BUREAU OF INDIAN AFFAIRS AND THE PAIUTE TRIBE.

THE CALICO IRON DISCOVERY IS LOCATED WITHIN THE HIGHLY MINERALIZED "WALKER
LANE" ZONE IN WESTERN NEVADA. THE IRON MINERALIZATION 1S MAGNETITE AND OCCURS
AS A PYROMETASOMATIC OR IGNEOUS METAMORPHIC DEPOSIT. THE IRON (MAGNETITE)
ZONE, AS DELINEATED BY MAGNETIC ANOMALIES AND DRILLING, APPEARS TO BE A VERT ICAL,
SHEETLIKE MASS, THAT 1s 600 FeeT wine, 6,000 FeeT Long, ano 2,000 FEET THICK. IT
1s oveRLAIN BY 1,300 FEET OF UNMINERALIZED VOLCANIC FLOWS.

FIVE WIDELY SPACED DIAMOND DRILL CORE HOLES HAVE BEEN DRILLED THROUGH THE
IRON ZONE TO DEPTHS OF 3,600 FEET. DETAILED GROUND AND AERIAL MAGNETOMETER
SURVEYS PROVIDE EVIDENCE OF CONTINUOUS MINERALIZATION BETWEEN DRILL HOLES. A
SIGNIFICANT QUANTITY OF corPER (130" @ 0.79% Cu) WAS INTERSECTED IN ONE DRILL HOLE
BUT THE TONNAGE AND DISTRIBUTION OF THE MINERALIZATION IS UNKNOWN. ’

ORE RESERVES ARE CLASSIFIED As (1) ProveN, (2) INDICATED, OR (3) iNFERRED. ?‘LZ
PROVEN RESERVES ARZ BASED ON EXTENSIVE DRILL HOLE SAMPLING. INFERRED RESERVES
ARE CALCULATED FROM A FEW DRILL HOLES AND CONSIDERABLE "GEOLOGIC INFERENCE' .
THE CALICO IRON RESERVES AS SHOWN IN THE FOLLOWING TABLE ARE IN THE INFERRED

CATEGORY BECAUSE OF THE LIMITED DRILLING AND STRONG DEPENDENCE ON GEOLOGIC
ASSUMPTIONS.

INFERRED CALICO IRON RESERVES
AT VARIOUS CUTOFF GRADES

Cutorr . . AVERAGE ' AVERAGE
GRADE TONNAGE IRON GRADE CorPPER GRADE
0% Fe , 563M* 24.9% Fe 0.081% cu
10 1483 R - 28.3 _ 0.074
20 359 . 32.9 . 0.081
30 188 | 40.1 0.081 i
40 88 - 46.3 0.088

50 20 | 52.1 0.104

*M = MILLIONS OF LONG TONS
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INTRODUCTION

THE OccIDENTAL PETROLEUM CORPORATION AND WALKER-MARTEL MINING
COMPANY HAVE BEEN C.ONDUCTING A MINERALS EXPLORATION_PROGRAM ON THE WALKER
RIVER PIAUTE INDIAN RESERVATION SINcE 1964, WALKER.—MARTEL., UNDER THE PARTNER-—
SHIP ARRANGEMENT, HAS MANAGED AND SUPERVISED THE ACTUAL EXPLORATION. THIS

: )

REPORT PRESENTS THE RESULTS OF A THREE—MONT-H EVALUATION OF THE DATA AND EXAMI—
NATION OF THE PROSPECTS BY THE OCCH'DENTAL Mm;—:RALs CORPORATIO‘N.

THE RESERVATION IS LOCATED WITHIN THE HIGHLY MINERALIZED "WALKER LANE"
ZONE IN NORTH CENTRAL NEVADA AND CoVERS A 550 SQ;JARE MILE AREA. AN EXCLUSIVE,
RENEWABLE PROSPECT PERMIT IS HELD B‘.{ THE WALKER-MARTEL MINING COMPANY,

SEVERAL COPPER AND IRON PROSPECTS HAVE BEEN EXPLORED WITH 1.'.:-{5 GREATEST
EFFORTS DIRECTED TOWARDS THE CALICO IRON DISCOVERY., THE CALICO TARGET AREA
WAS omeAu_Y IDENTIFIED BY A MAGNETIC ANOMALY. A LARGE OCCURRENCE OF MAGNETITE
(FE2 O3) WAS LATER VERIFIED BY SIX DEEP DRILL HOLES. IN ADb:TloN, A SIGNIFICANT
QCCURRENCE OF COPPER WAS INTERSECTED IN DRILL HOLE CA-3.

BASED ON THE CALICO DRILLING AND METALLUR_GICAL. ANALYSES AN "INFERRED"

IRON RESERVE ESTIMATE HAS BEEN COMPUTED.

L-OCATION AND ACCESSIBILITY

THE WALKER RIVER RESERVATION IS LOCATED IN WEST CENTRAL NEVADA (SEE
FiGure 1 ) ABouT :65 AIR MILES SQUTHEAST OF Rsno.( ScHURZ, NEVADA, IS THE ONLY
TOWN ON THE RESERVAT:ON_. HiGHWAY 95, A MAJOR PAVED Ro;\ﬁ JOINING RENO TO

LAs VEGAS, PASSES THROUGH THE CENTER OF THE REseRVATION., IT 1S APPROX;MATELY
100 MILES BY ROAD FROM SCHURZ TO RENo. THE SoUTHERN PACIFIC RAILROAD CROSSES
THE RESERVATION THREE MILES WEST OF SCHURZ., THERE m_sb IS A SMALL AIRPORT IN

SCHURZ,
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Ficure 1 MAP oF NEVADA. LOCATION OF THE CALICO IRON DiISCoOVERY.
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THE CALICO IRON DISCOVERY IS LOCATED SIX MILES NORTHEAST OF SCHURZ AND 15
ACCESSIBLE BY DIRT ROADS. MANY OF THE OTHER PROSPECTS ON THE RESERVATION ARE

ACCESSIBLE ON DIRT ROADS AND ALL OF THEM MAY BE REACHED WITH A FOUR-WHEEL DRIVE
4] . &

. i
VEHICLE,

TOPOGRAPHY .
THE CENTRAL AND EASTERN PART OF THE RESERVATION IS FLAT DESERT WITH OCCA—
SIONAL NORTHWEST STRIKING RIDGES. ELEVATIONS RANGE FRoM 2,000 7o 2,600 FeeT.

Wh<suc A

THE WEST BOUNDARY OF THE RESERVATION FoOLLOWS THE WASATCH MOUNTAIN RANGE WITH

ELEVATIONS uP To 6,700 FEeT.

CLIMATE AND VEGETATION

AN ARID TO SEMI-ARID CLIMATE IS CHARACTERISTIC TO THE RESERVATION. SNOW
IN THE WINTER IS UNCOMMON EXCEPT IN THE WASATCH RANGE BUT IS NOT ENOUGH To

INTERFERE WITH A MINING OPERATION. TEMPERATURES RANGE FROM A Low oF 10°F In

THE WINTER To 110°F IN THE SUMMER.

THE VEG ETATION CONSISTS OF SPARSE SAGEBRUSH AND GRASS AND IS EASILY CLEARED

WITH A BULLDOZER,
WATER
SUFFICIEI“-{T WATER FOR”EXPLORATION DRILLING PURPQOSES IS AVAILAELE A.ND ADE=-
QUATE. SEVERAL WATER WELLS ARE LOCATED IN THE .AL.L.U.VIUM SOUTH OF THE CaLlIco
DRILL AREA BUT NOTHING 1S KNOWN ABOUT THE DEPTH or-? YIELD. TWO LARGE RESERVOIRS
ARE LOCATED ON THE RESERVAT:ON_, WEBER RESERVOIR 1S SIX MILES NORTH OF SCHURZ
AND WALKER LAKE RESERVOIR IS ABOUT 15 MILES SOUTH OF SCHURZ. THESE RESER;IOlRS

ALWAYS CONTAIN WATER.

e



THE SUBSURFACE WATER SUPPLY HAS NOT BEEN EXTENSIVELY TESTED BUT MORE THAN

LIKELY WOULD SUSTAIN A MAJOR MINING OPERATION.

Power, GAS., AND TELEPHONE

A NATURAL GAS PIPELINE, A POWER TRANSMISSION LINE, AND TELEPHONE FACILITIES

ARE AVAILABLE AT SCHURZ,

FACILITIES

THE OCCIDENTAL AND WALKER-MARTEL HEADQUARTERS ARE BOTH BASED IN SCHURZ.

WALKER-MARTEL HAS TWO OFFICE TRAILERS AND RENTS BUILDINGS FOR CORE STORAGE AND

AN ENGINEERING OFFICE FROM THE TRIBE. A -NEW MOTEL AND RESTAURANT HAS JUST BEEN

COMPLETED., DAILY MAIL SERVICE IS AVAILABLE.

WaALKER LanNE MINERAL BeLT

THE PRINCIPAL MINING DISTRICTS IN NEVADA ARE ALIGNED ALONG NORTHWEST

% TRENDING "BELTS" ACROSS THE STATE. THESE BELTS REFLECT MAIOR STRATIGRAPHIC AND

STRUCTURAL CONTROLS. DEPOSITS WITHIN THE MINERAL BELTS ACCOUNT FOR 95 PERCENT '

OF THE PRODUCTION OF COPPER, LEAD, .ZINC, GOLD, AND SILVER IN NEVADA.

IN FIGURE 2, THE WALKER RESERVATION IS LOCATED ALONG THE "WALKER LANE" BE=LT, [

AS 1S THE ANACONDA OPEN-PIT COPPER MlNE‘ AT YERINGTON AND THE U, S. STEEL IRON /

ORE DEPOSIT NEAR THE RESERVATION. _ ’ . : i / '

As SHOWN /

¥

A

P
nr!"v‘"‘j
Y
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FIGURE 2
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EXPLORATION HISTORY

MANY SMALL PROSPECTS ON THE RESERVATION HAVE BEEN MINED FOR COPPER, GOLD,

AND SILVER SINCE THE EARLY 1900's. In 1954 (?) THE U. S. STEEL CORPORATION
DETECTED A MAGNETIC ANOMALY OVER THE CALICO AREA WHILE CONDUCTING AN AERIAL

' -
MAGNETOMETER SURVEY OVER THEIR L.YONS IRoN PrRosPeEcT 10 MILES WEST OF SCHURZ.
U. S. STEEL ATTEMPTED TO ACQUIRE THE PROSPECT BY STAKING CLAIMS. HOWEVER, THE
INDIANS HAD JUST BEEN ASSIGNED THE MINERAL RIGHTS FOR THE WHOLE RESERVATION; AND
THEY GAVE AN 'EXCLU-SIVE PROSPECT PEZRMIT TO THE IDAHO CORPORATION. THE WALKER-
MARTEL MINING COMPANY SUBSEQUENTLY OETAINED CONTROLLING INTEREST IN THE IpaHO
.CORPORATION TO HELP FINANcé THE EXPLORATION PROJECTS. UNDER THIS PARTNERSHIP

ARRANGEMENT THE PROSPECTS LISTED BELOW WERE EXPLORED BY GEOLOGIC MAPPING, GEO~

PHYSICS, AND DRILLING (SEE FiGure 1, PAGE 7). : : _

1. AFTERTHOUGHT v '
2. HotTentotr )
- 3., CopPper HiLL Cw g
. 4. WILD HoRsE W0y S iear
5. Bounper ¥
6. BADGER v
7. CovoTEe v
8.

ASPIRING v

. THE EXPLORATION RESULTS WERE NOT ENCOURAGING, ALTHOUGH ADDITIONAL WORK IS JUSTIFIED.
In 1963, THE WALKER-MARTEL MINING COMPANY CONDUCTED EXTENSIVE AERIAL AND

GROUND MAGNETIC SURVEYS OVER THE RESERVATION AND FURTHER DELINEATED THE LARGE

MAGNETIC ANOMALY IN THE CALICO AREA. AT THIS TIME, OCCIDENTAL PETROLEUM

CORPORATION JOINED WALKER-MARTEL IN A PARTNERSHIP TO HELP FINANCE THE DRILLING

OF THE CALICO AREA. SIX DEEP DRILL HOLES IN THE CALICO AREA HAVE PROVEN THE EXIS—

TENCE OF A MAJOR MINERALIZED ZONE OF MAGNETITE IRON (FE2 O3). THE PROSPECT IS

i



STILL IN THE DISCOVERY STAGE BECAUSE OF THE WIDE SPACING OF THE HOLES. HowevVvER,

THE DRILL CORE ASSAYS INDICATE A MARGINAL GRADE IRON ORE DEPOSIT THAT WOULD REQUIRE

UNDERGROUND MINING METHODS .

In SeEPTEMBER 1966, MR. R. C. MAYBERRY, EXECUTIVE VICE-PRESIDENT OF
OccioenTAL MINERALS, ASSIGNED RoN Haxsy AND WiLL CHESTER TO THE RESERVATION TO
EVALUATE ALL THE EXPLORATION DATA AND PROSPECTS. THE RESULTS OF THE INVESTIGATION

INDICATE SIX OTHER PROSPEZCTS ON THE RESERVATION ALSO JUSTIFY FURTHER EXPLORATION.

THEY ARE As FoLLows: (See FiGure 1)

BLACK MOUNTAIN

CamMp TERRILL

DouUuBLE SPRINGS )

FosTER > s
5. FRONT GiLLIS RANGE

6. WHITE RANGE

W N
e & B

CaLico IrRoN DiISCOVERY

THE CALICO AREA HAS BEEN FIELD MAPPED IN DETAIL BY ED LAWRENCE, CONSULTING

GEOLOGIST FOR WALKER-MARTEL. GROUND MAGNETIC LINES VERIFIED THE AERIAL MAGNETIC

\ -

: T ¥ A M s s o ST RIS R i e S e
ANOMALY (SEE FIGURE 3). INDUCEDTFOLARIZATION (1-P <) SURVEYS HAVE BEEN RON CBUTTHE™

B i et St o ORI o ol 1 P b o T 1 e e T e ey
RESULTS ‘ARE “1NCONCLUSIVE “BECAUSE" 'THE'gDEP’TH‘OFﬂPOST—M | NERAL:“‘VOLE?NIC ‘COVER'EXCEEDS’

T e ——

THE:DEPTH PENETRATION OF THE 1S PeUEQUIPMENT. FIGURE 4 SHOWS THE LOCATION OF THE |

DRILL HOLES. DRiILL HOLE CA-1 WAS DRILLED IN THE CENTER OF THE MAGNETIC ANOMALY AND

£y

INTERSECTED HIGH GRADE MAGNETITE (up To 60% FE) From 1,700 FeeT vo 3,600 FEET. - v o

DRiILL HOLE CA=-2 was oFFseT 1,400 FEeT souTH oF CA-1. IT WAS UNMINERALIZED TO ,_-’,l.‘(ké-'.\l :
2,306 FEET, THE BOTTOM OF THE HOLE. DRILL HOLE CA-3 IS LOCATED APPROXIMATELY
3,000 FEET souTHEAST oF CA=1 ALONG THE SOUTHEASTERN EDGE OF THE ANOMALY. THIS

HOLE ENCOUNTERED HIGH GRADE MAGNETITE FrRoM 2,060 FeeT To 2,750 FEeT. IT ALsO / ’

10
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INTERSECTED A 130-F0OOT SECTION OF CHALCOPYRITE THAT AVERAGED 0.79% Cu, (WHEREAS

THE AVERAGE OF COPPER VALUE FOR THE OTHER HoLES 15 0.08% Cu). DRILL HoLE CA-4 1s

LocATED 2,700 FEET FRoM CA-1 ALONG THE NORTHWEST EDGE OF THE ANOMALY. IT PENE-

TRATED WEAK IRON MINERALIZATION EXCEPT FOR A ZONE FRoM 2,400 FeEeT To 2,750 FEET.

CA-2 IS OUTSIDE OF THE MAIN IRON ZONE. DRILL HOLES CA-5 AND CA-6 ARE OFFSET

300 FEET oN EACH SIDE oF CA-1, CA-6 MAY REPRESENT THE NORTHEAST EDGE - OF THE

MAIN MAGNETITE MINERALIZATION. CA-=5 1s 3,250 FEET DEEP AND INTERSECTED HIGH GRADE

MAGNETITE MINERALIZATION FRoOM 2,750 FEET To 3,200 FEET. CA-5 MAY INTERSECT THE

SOUTHWEST EDGE OF THE MAGNETITE MINERALIZATION,

BECAUSE OF THE EXTREME DISTANCE BE"W\}EEN THE HOLES AND THE VARIATION IN

THE GRADE OF IRON MINERALIZATION, THE CALICO IRON PROSPECT REPRESENTS A "DISCOVERY"

RATHER THAN AN TORE DEPOSIT." TABLE | SUMMARIZES THE DRILL HOLE DATA. APPENDIX I

LISTS THE INDIVIDUAL HOLE ASSAYS COMPOSITED AT 50 FOOT LEVELS.

TABLE 1
CALICO DRILL HOLE DATA

HoLs CoOLLAR DEPTH TO TOP DEPTH To BoTToM
) ELEVATION QF IRON ZoNE OF 'RON ZoNE

cA-1 4533 Fr 1308 FT 3319 3627 FrT
CA-2 4423 -. | . -

CA-3 4375 B, 1930 1492 3422

CA-4 4677 1270 . 2555 3325

QA—S 4503 _ 1315 2056 - 3370

CA-6 4550 - 1soo e G0 2560

DEPTH ToO

BoTToM oF Hots
3627 FT
2306
3422
3325
3370

2560




GENERAL GEOLOGY

GeEoLoGIC HiSTORY oF THE RESERVATION

_THE OLDEST ROCKS IN THE REGION ARE CAMBR;AN (7) SCHISTS AND HORNFELS. THEY
occur 80 MILES sou:m OF THE CALICO DEPOSIT IN THE W}-'IITE MounNTAINS, OVERLYING THE
CAMBRIAN ROCKS ARE 10,000 FEET oF CAMBRO-ORDOVICIAN SEDIMENTS., THE CAMBRIAN
SECTION WAS DOMINATELY CARBONATES, NOW METAMORPHOSED TO MAREBLE, CALC-SILICATES,

, AND HORNFELS. THE ORDOVICIAN ROCKS ARE MAINLY SLATE AND CHERT.

OVERLYING THE LOWER PALEOZOIC SECTION WITH ANGULAR UNCONFORMITY ARE 200
FEET oF PERMIAN SANDSTONE AND GRIT. THE FERMQ—-'l:'mAss:c EXcELSIoR FORMATION, . ;
WHICH IS THE OLDEST KNOWN FORMATION ON THE RESERVATION, OVERLIES THE GRITS AND

IS WIDESPREAD IN THIS REGION. THE EXCELSIOR FORMATION IS DOMINATELY A FELSIC TO

INTERMEDIATE VOLCANIC AND HYPABYSSAL ASSEMBLAGE, WITH MINOR AMOUNTS OF INTER-

BEDDED LIMESTONES.

5

OVERLYING THE EXCELSIOR FORMATION WITH A SHARP TO EXTREME ANGULAR DIS~
coRDANCE ARE 14,000 FEET oF TRIASSIC AND JURASSIC SHALES, SANDSTONE, CONGLOMERATE,
MASSIVE LIMESTONE, AND DOLOMITE, THINLY INTERBEDDED SHATE AND LIMESTONE, AND
FANGLOMERATE. PORTIONS OF THIS MASSIVE CARBONATE SEQUENCE ARE PRESENT WITHIN

(/
THE RESERVATION AND BELONG TO THE LUNING FORMATION. THE MINERALIZATION IN THE >
CALICO 1S PROBABLY IN THE LUNING FORMATION. :

INTRUDING THE :SECTION.DESCRlaED ABOVE ARE IGNEOUS CRETACEou_s (?) AGE GRANITIC -.
BODIES OF INTERMEDIATE COMPOSITION BELIEVED TO BE PARTS OF THE SIERRA NEVADA ’
BATHOLITH. ;T'HE GRANITIC ROCKS, WHERE CONTAMINATED BY ASSIMILATIONS OF -VOLCANICS

OF THE EXCELSIOR FORMATIONS ARE DIORITE TO GABBROIC IN COMPOSITION. DEFORMATION

AND MINERALIZATION ARE PROBABLY RELATED TO THIS INTRUSIVE PERIOD. /

"



THE TERTIARY=AGE ROCKS FOLLOW A LENGTHLY EROSIONAL PERIOD. DURING THIS
TIME MANY OF THE CRETACEOUS GRANITIC ROCKS WERE UNCOVERED. THE TERTIARY ROCKS
IN THE AREA HAVE BEEN SUBDIVIDED INTO THREE SIGNIFICANT GROUPS ACCOR DING TO THEIR
RELATIVE POSITION AND ARE DESCRIBED AS PRE—ESMERALD;\, ESMERALDA, AND POST—-
ESMERALDA. THE PRE-ESMERALDA ROCKS ARE MAINLY VOLCANICS AND ARE PROBABLY THE
LATEST GROUP TO RECEIVE SIGNIFICANT MINERALIZATIQN. THE ESMERALDA FORMATION IS
LATE TERTIARY IN AGE AND coNSISTS oF CONTINENTAL AND LACUSTRINE SEDIMENTS AND
. VOLCANICS. OVERLYING THESE IS THE THICK SEQUENCE OF FELSIC TO INTERMEDIATE VoL~
CANIC ROCKS WHICH COVER A LARGE PART OF THE S‘-!'ATE OF NEVADA. CAPPING THIS FELSIJC

¢

TO INTERMZIDIATE VOLCANIC SEQUENCE IN MANY AREAS ARE THE TERTIARY-QUATERNARY

BASALTS,
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CALICO GEOLOGY

GENERAL COMMENTS

THE ROCKS OF THE CALICO AREA BELONG TO TWO GENERAL GRouPs: (1) PRE-MINERAL

TO MINERAL AGE METAMORPHIC AND GRANITIC ROCKS AND, (2) POST—MINERAL VOLCANIC

AND HYPOBYSSAL ROCKS.

Ll

THE PRE-MINERAL TO MINERALIZATION AGE ROCKS ARE SEPARATED FROM THE OVER-

LYING VOLCAN;C'SEQUEN;E BY AN EROSION SURFACE, WHICH,FROM FIELD AND DRILL HOLE
DATA, APPEARS TO DIP APPROXIMATELY 10° in A S40W DIRECTION. THE WNW TRENDING
"CREST OF THE CALICO HILLS MAY REFLECT A BURIED RIDGE OF PRE—MINERAL ROCKS, AND
THE CENTER OF THE AREA DRILLED MAY BE A LOCAL HIGH ON THE SIDE OF THIS RIDGE (SEZE

Prate 1). : S

PreE-MINERAL METAMORPHIC AND IGNEOUS RocKks

DIORITIC AND METAMORPHIC ROCKS OUTCROP IN SEVERAL PLACES IN THE CALico HiLLs

AND APPEAR IN ALL THE DRILL HOLES. SEE DRILL HOLE LOGS FOR DETAILED DESCRIPTION.
METAMORPHIC RocCKs:

THE METAMORPHICS ARE HORNFELS AND GRAI%IOFELS (SKARN) RANGING FROM APHANITIC
TO FINE—GRAINED IN TEXTURE. THE GRAIN SIZE IS USUALLY SO FINE THAT IDENTIFICATION
1s POSSIBLE ONLY IN THIN SECTIONS. THE METAMORPHIC ROCKS ARE SHOwWN ON PLaTe 1
AS HORNFELS, EPIDOTE-RICH SKARN, ACTINOLITE-RICH SKARN, AND GARNE-T—PYROXENE"RICH
SKARN. [N GENERAL, THESE MAY REPRESENT A ssaux—:&cz OF INCREASING TEMPERATURE
METAMORPHIC PRODUCTS. IT IS POSSIBLE TH,_a.'r THEY MAY" REFLECT CHANGES IN ORIGINAL

COMPOSITION,

THE RELATIONSHIP OF THE MINERALIZATION Té THE METAMORPHIC TEMPERATURE GRA-

DIENT IS DISCUSSED IN THE METALLIZATION SECTiON. THE METAMORPHIC ROCKS



LOCALLY HAVE A WELL-DEFINED MINERAL BANDING WHICII-I MAY REPRESENT ORIGINAL BEDDING.,
‘ITHE DIP OF THE BANDING VARIES FROM 80° To 25° AND AVERAGES ‘60°, THE VARIATIONS
IN BEDDING DIP SUGGEST THAT THE METAMORPHIC F;OCKS ARE FOLDED SEDIMENTS.
DioriTiCc Rocks:
- -THE DIORITIC ROCKS OCCUR AS SEVERAL LARGE CONTINUOUS BODIES AND AS NUMEROUS
SMALL DIKES WHICH CUT THE METAMORPHICS. THE DIKES ARE FINE TO COARSE~GRAINED,
USUALLY CARRYING CONSPICUOUS AMOUNTS OF CALC-CILICATES, AND VARY IN COMPOSITION
FROM DIORITE TO GRANODIORITE AND PERHAPS QUARTZ MONZONITE. THE AMOUNT OF DIORITE 9{‘(

IN THE DRILL HOLES DE;REASES WITH DEPTH AND PROCEEDING SOUTH FRoM CA-1, THE

GRANITIC ROCKS DO NOT HAVE A CLEAR SPATIAL RELATIONSHIP WITH ANY SEQUENCE OF META-

MORPHIC ASSEMBLAGES . IN SEVERAL DRILL HOLES THEY ARE STRONGLY MINERALIZED AND -

MAY ACTUALLY BE FELDSPATHIZED AND RECRYSTALIZED SEDIMENTS. SOME OF THE ROCK
UNITS IN CA-3 ARE INCLUDED IN THIS CATEGORY.

A LIMITED AMOUNT OF MICROSCOPE WORK WAS PERFORMED ON A GROUP OF THIN SEC~
TIONS FROM HOLE CA-1 BY WiLL CHESTER. THIS WORK WAS NOT SUFFICIENT TO DRAW

DETAILED CONCLUSIONS, BUT SEVERAL GENERAL IMPRESSIONS HAVE BEEN FORMULATED;

PYHOXENE, HORNBLENDE, AND PLAGIOCLASE OCCUR IN LARGER PERCENTAGES IN THE SKARN
THAN DESCRIBED IN THE DRILL LOGS, AND GARNET SOMEWHAT LESS THAN WOULD BE ESTIMATED

’ -
; n i ' i 7
4 -’?’»:#--,ta;‘r,; Futde STot >

IN HAND SPECIMEN. CONTAMINATED OR HYBRID DIORITIC ROCK IS MORE COMMON THAN SHOWN
A

oN Prate 1. (IN THE POCKET.)
IN THE METAMORPHICS, AUGITE, PLAGIOCLASE, DIOPSIDE, AND POSSIBLY QUARTZ
AND CALCITE, ARE THE OLDEST RECOGNIZASLE MINERALS. [DOCRASE AND SCAPOLITE MAY
2Ear e by

BELONG WITH THIS GRGUP,. THE AUGITE IS SURROUNDED BY HORNBLENDE RIMS, AND PLAGIO—

CLASE IS EMBAYED BY EPIDOTE AND CALCITE AND . IS RECRYSTALLIZED Ai‘ID ALBITIZED. THIS

o e



LATTER GROUP USUALLY ACCOMPANIES AND APPEARS OLDER THAN GARNET, ACTINOLITE, AND

CHLORITE. LATE CALCITE WITH MlNOR QUARTZ AND POSSIBLY CHLORITE, CAN BE SEEN

VEI NING MAGNETlTE—GAR NET ASSEMBL_AGES

THE DIORITE WAS STUDIED IN SEVERAL SECTIONS. i'T SHOWED ESSENTIALLY THE SAME
POST—=CRYSTALLIZATION PARAGENETIC SEQUENCE OF ALTERATIONS AS THE SKARN AND HORN-—
FELS. ONE NOTABLE TEXTURAL EXCEPTION WAS THE FAIRLY CLEAR RELIC ZONING IN THE ALBI-
TIZED PLAGIOCLASE GRAINS OF THE DIORITE WHICH DOES NOT APPEAR IN FELDSPAR—RICHVSKARN.

[F THE ABOVE REPRESENTS THE PARAGENETIC SEQUENCE, THEN IT MAY PRESENT SEVERAL
POSSIBILITIES FdR ORIGIN AS THESE ASSEMBLAGES ARE NOT SIMPLE EQUILIBRIUM GROUPS,

THE EARLY PYROXE:\E'—PLAGIOCLASE ASSEMEL.AGE IS USUALLY REGARDED AS ONE OF THE

HIGHEST TEMPERATURE METAMORPHIC ASSEMBLAGES; HIGHER THAN GARNET—HORNBLENDE=
ACTINALITE-ALBITE-CHLORITE WHICH HERE IS LATER., SEVERAL POSSIBLE EXPLANATIONS MAY
BE: (1) THE EMPLACEMENT OF THE DIORITE INTO CLAYEY CARBONATES MARKED THE PERIOD

OF HIGHEST TEMPERATURES. DURING COOLING, THE INTERIOR OF THE DIORITES RELEASED s ?k

/ 72 Sracle snitac - ams ;:5-«%5 :
FLUIDS WHICH METASOMATICALLYAALTERED THE EARLIER FORMED ASSEMBLAGES AND DEPOSITED

THE IRON AND COFRPER. (2) THE PLAGIOCLASE AND AUGITE WERE PRIMARY MINERALS IN A

VOLCANIC ROCK, LATER METAMORPHOSED BY THE INTRUSION OF THE DIORITE. (3) THE

I}
PP R

i

DIORITE METAMORPHOSEE_) THE ORIGINAL WALL ROCKS TO A PYROXENE-PLAGIODOSE A-SSEM"
BLAGE, AND A LATER NEARBY INTRUSIVE PRODUCEb A SECOND METAMORPHIC PERIOD ACCOM=
PANIED BY MINERALIZATION.

THESE-IDEAS AND ORIGINAL COMPOSITION OF THE SKARN R.OCKS ARE IMPORTANT TO |

FURTHER EXPLORATION FOR COPPER AND/OR IRON, [F THE PARE‘.NT ROCK WERE A TH[CK : F7 )‘fL.

SEQUENCE OF IMPUF!.-_ CARBONATES THAT IS TYPICAL OF THE L.UNING FORMATION, A LARGE

_

AND FAIRLY CONTINUOUS FAVORABLE HORIZON MAY OCCUR. I[F, THE PARENT ROCK WERE

-18-



LIMESTONE AND VOLCANICS TYPICAL OF THE EXCELSIOR FORMATION, UNIFORM MINERALIZATION
Wy 7
IN THE LIMESTONE WOULD NOT BE EXPECTEE;? A MORE DETAILED PETROGRAPHIC EXAMINATION

OF DRILL CORE SAMPLES IS RECOMMENDED, SINCE THE: COPPER AND IRON VALUES DO NOT / %‘
e
‘f

CORRELATE WITH THE GRANODIORITE , THERE 1S THE POSSIBILITY THAT ANOTHER INTRUSIVE

DIRECTLY RELATED TO THE MINERALIZATION MAY EXIST IN THE AREA. : ’ /

PosT-MINERAL VoLcANIC AND INTRUSIVE Rocks

VoLcANICS:
THE CALICO AREA IS coveReD BY 400 FEET To 2,000 FEET oF LATE TERTIARY VoL~
CANICS. THE THICKNESS OF THE VOLCANICS INCREASES IN A SOUTHEASTERLY DIRECTION. .

MosT oF THESE ROCKS ARE ACIDIC TUFFS AND WELDED TUFFS. SEVERAL DACITIC FLOWS

HAVE BEEN RECOGNIZED IN THE ROTARY CUTTINGS. T

ANDESITE PORPHRY INTRUDES THE TUFFS. THE ANDESITE IS CHARAGCTERIZED BY A Low

DIP FLOW BANDING. :

INTRUSIVE RocKs:

R

/\,
7

DRILLING INDICATES THAT THE LARGE SURFACE EXPOSURE OF THE ANDESITE 1S PROB~

ABLY DUE TO A "MUSHROOMING" OF THE INTRUSIVES AS THEY NEARED THE SURFACE, AND THAT

\
FEEDERS TO DEPTH ARE RELATIVELY SMALL. . J

MICROSCOPE STUDY OF ONE ANDESITE SAMPLE SHOWS IT TO BEhAN UNALTERED, HORN-—

‘;:?.5.5,_;}.« Lhad ravmnoaT rqas ’
BLENDE ANDESITE PORPHYRY WITH A MINOR ACCESSORY MAGNETITE. | 'h Swurfuce oxpesures rcspons
T = f%~,—r [a../r}f ag areat affj ?

IN DRILL HOLE CA-~3 THE ANDESITE APPEARS TO HAVE INTRUDED AND DESTROYED THE
TOP OF AN IRON—BEARING HORIZON. T DOES NOT APPEAR WITHIN THE BASEMENT ROCKS IN

ANY OF THE OTHER HOLES BUT MAY BE A NEGATIVE FACTOR IN FURTHER EXPLORATION

S - B — e

DRILLING, THE UPPER IRON ZONE IN CA-4 ALsSo 1S OBELITERATED BY A POST-MINERAL

DIKE. BASED ON SURFACE GEOLOGY, THERE MAY BE ANOTHER.DIKE BETWEEN DRILL HOLES

i

=Ta.
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CA-1 AND CA-4. IF THE DIKE NARROWS WITH DEPTH, IT WILL NOT EFFECT IRON RESERVES,

HOWEVER, THIS DIKE MUST BE ACCURATELY DEFINED @EE_RVILLING BEFORE FINAL IRON RESERVES

CAN BE CALCULATED.

STRUCTURE
THE CALICO AREA LIES EAST OF THE NORTHWEST-TRENDING WALKER LANE LINEAMENT.

THE WALKER LANE HAS BEEN DEFINED AS A REGIONAL STRUCTURAL AND TOPOGRAPHIC DISCORDANCE

WHICH 1S DUE TO RIGHT LATERAL SHEARING WITHIN THE BASEMENT. IT IS 50 To 80 miLES wiDE.

A GEOLOGIC MAP OF THE CALICO SURFACE PREPARED BY Ep LAWRENCE (SEE PLaTE 2)
SHOWS WELL~DEVELOPED NORTHWEST AND NORTHEAST FAULTING WITH A YOUNGER NORTHEAST

FAULT SET. AERIAL PHOTOGRAPHS OF THE CALICO AREA SHOW THE NW AND NE sYsTEMSs suT

DO NOT REFLECT POST=VOLCANIC, STRIKE SLIP MOVEMENT,

—_—

SUBSURFACE GEOLOGY IS DIFFICULT TO INTERPRET BECAUSE OF THE WIDE SPACING OF THE .~ %
- /!

DRILL HOLES. THE STRONGEST FAULTING AND BRECCIATION OCCURS IN DRILL HOLE CA~2. THE

\
\
|

/

DIFFERENCE IN ELEVATION BETWEEN THE BASE OF THE VOLCANICS AND THE BASEMENT ROCKS IN

CA-1 AND CA-§ MAY BE DUE TO FAUSTING.
THE VARIATION IN THE DIP OF THE BEDDING (20° To 80°) IS PROBABLY A RESULT oF

FOLDING. IT 1S POSSIBLE THE SEDIMENTS IN THE CALICO AREA FORM AN ANTICLINE. HOWEVER,

THE THIN, TABULAR SHAPE OF THE STRONGEST MINERALIZATION SUGGESTS A NORTHWEST FAULT

STRUCTURE MAY HAVE, IN PART, LOCALIZED THE MINERALIZATION. ¢

Ammnay . K

PosT-MINERAL VoLCANICS:

THE VOLCANIC COVER IN THE Cﬁ_\L.lCO AREA IS PO&_‘;T"‘M!NERAL. THE BRI.LLI_.‘}NT RED AND

CRIMSON COLARS (RESEMBLING A CALICO QUILT) ARE DUE TO OXIDATION OF FINE,

1 ‘e
.
.
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4 ‘
IRON PARTICLES IN THE TUFFS. NO SULFIDES ARE PRESENT IN THE TUFFS ON THE CALICO

SURFACE. THE IRON PARTICLES MAY ORIGINALLY HAVE BEEN ASSOCIATED WITH AN EXPLOSIVE

VENT THAT CUT THE IRON=MINERALIZATION. ANOTHER POSSIBILITY IS THAT THE IRON MAY
HAVE BEEN A NATURAL EJECTA DURING DEPOSITION OF THE TUFF.

MINERALIZED SERIES:

MosT OF THEAL'_TEﬁRf_.'_TlON BASEMENT ROCKS HAVE BEEN RELATED TO METAMORPHIC

PRODUCTS RATHER THAN HYDROTH_E_R_MAI__HQNI:TERATIONS. THE CHLORITE-CALCITE-PYRITIC

ADDITIONS WHICH APPEAR ALONG FRACTURES OUTSIDE THE STRONGLY MINERALIZED ZONES

MIGHT ALSO BE CONSIDERED AS ALTERATION HALOS. THERE IS A WEAK SUGGESTION (OVER-

LAYs 3 AnD 4, PLATE 1) THAT SUCH A HALO MAY BE DEVELOPED AROUND THE CALICO

IRON MINERALIZATION.

ReGionAL METALLIZATION %

NO CLEAR ZONING PATTERN FOR MINERALIZATION OCCURS IN THE REGION SURROUNDING

THE CALICO AREA (see NEVADA MiNERAL CouNTY GEoLOGIC BULLETIN). THE MAP OF ALL

MINERAL DEPOSITS IN THE REGION SHOWS ONLY THAT HIGH=-TEMPERATURE MINERALIZATION IS

SOMEWHAT MORE COMMON IN THE CALICO HILLS' VICINITY THAN IN THE PERIPHERAL AREAS
oF MINERAL COUNTY.

GOLD AND COPPER MINERALIZATION OCCURS IN. THE TERRILL HILLS THREE MILES
NORTHEAST OF THE CALICO AREA. SEVERAL SMALL IRON, TUNGSTEN, COPPER, AND LEAD
: OCCURRENCES CAN BE FOUND TO THE EAST AND SOUTH,

CLASSIFICATION OF THE CALico DepPosiT %

THE CALICO MINERALIZATION BELONGS IN A PYROMETASOMATIC OR IGNEQUS META-
MORPHIC CATEGORY. THIS IS A HIGH TEMPERATURE TYPE OF MINERALIZATION, CLOSELY

RELATED TO AN IGNEQUS CONTACT, AND ONE IN WHICH MINERALIZING FLUIDS MOVE OUTWARD

I i

g,

S /‘\\/
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(oR UPWARD) IN A SOLID FRONT. THE MINERALIZATION FALLS INTO A HIGH-SULFUR, IRON—
COPPER CHEMICAL CATEGORY. :
MINERALOGY AND PARAGENESIS:

THE CALICO SEQUENCE OF METALLIZATION IS AS FOLLOWS!?

(2) PYrRHOTITE, (3) PYRITE, AND (4) CHALCOPYRITE. TRACES OF SPHALERI(TE AND

:

GALENA APPEAR IN DRILL HOLE CA-4, CHEMICAL ANALYSES INDICATE TRACE AMOUNTS OF
ILMENITE AND NICKLE SULFIDES, BUT THESE HAVE NOT BEEN DEFINITELY IDENTIFIED,

MICROSCOPE STUDY AND BENEFICIATION RESPONSE SHOW THAT MAGNETITE, PYRRHOTITE,

AND CHALCOPYRITE HAVE BEEN, IN PART, CONTEMPORANEOUSLY DEPOSITED. HAND SF.'ECEMEN
‘STUDY SHOWS THAT PYRRHOTITE IS IN PART YOUNGER THAN MAGNETITE, AND THAT CHALCOPYRITE
IS IN PART YOUNGER THAN PYRRHOTITE. PYRITE IS CONTEMPORANEOUS \;ViTH MAGNETITE, AN:D
OFTEN AP?EAHS CONTEMPORANEOUS WITH PYRRHOTITE. PYRITE VEINLETS CUT BOTH PYRRHOTI'&‘E

AND MAGNETITE AND.iN SEVERAL PLACES CONTAIN CHALCOPYRITE. FIGURE 5 15 A PICTORIAL

REPRESENTATION OF THE MINERAL DEPOSITIONAL SEQUENCE.,

s

TIME

—

—<E Miac ! G — | | - ‘_
.....-._—...._.

————-Q%._ T e = e~ 7 -
d e S T VS i = FRSE P e i

FIGURE 5 CALICO MINERAL EXPOSIONTIONAL SEQUENCE ‘
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THE HIGH-GRADE COPPER INTERCEPT BELOW THE IRON ZONE IN DRILL HOLE CA-3 SHOWS

MUCH OF THE PYRITE~CHALCOPYRITE MINERALIZATION TO BE FRACTURE CONTROLLED AND ASSO—

1

CIATED WITH CALCITE. THIS MAY REPRESENT A SECOND LATE STAGE OF CHALCOPYRITE-

PYRITE MINERALIZATION, .

METAL DisTRIBUTION:

A GRAPHIC PRESENTATION OF METAL DISTRIBUTION IS GIVEN oN PLATE 1, OverLAY 1a;

AND DETAILED DESCRIPTIONS ARE REPORTED ON DRILL HOLE LoGs BY Ep LAWRENCE.

DRILL HoLE CA-1 SHOWS TWO DISTINCT ZONES OF HIGHGRADE IRON. THE UPPER

]

zone (1,777 Fr. - 2,286 F. DEPTH) AVERAGES 44,7% ToTaL IRON OVER 508 FEET. THE

LOWER ZONE (2,765 Fr. - 3,525 Fr. DEPTH) AVERAGES 47.9% 1roN OVER 741.5 FEET.

THERE IS ONE HIGH-IRON ZONE (2,048 -

40.1% ToTAL IRON OVER 612 FEET, IT IS NOT KNOWN WHETHER THE HIGH-IRON ZONE IN
HOLE CA-3 CORRELATES WITH THE UPPER OR LOWER ZONE IN CA-1l. SeveraL SMALL,

IRON=RICH HORIZONS APPEAR IN HOLES CA-5 AND CA-6, AND MAY CORRELATE WITH THE

UPPER ZONE OF HOLE CA-1. DriLL HOLE CA-4 INTERSECTS A SPOTTY DISTRIBUTION OF

P
HIGH IRON VALUES NEAR THE HOLE,

THE IRoN MINERALIZATION IS VISUALIZED AS EITHER A STEEPLY-DIPPING TABULAR

BoDY UP To 600 FEET WIDE, OR A GROUP OF €I ~r T nTD SHEET—LIKE BODIES, THE

IRON ZONE HAS A STRIKE LENGTH OF AT LEAST 5,700 FEET AS INDICATED IN DRILL HOLES

CA-4, CA-1, anDp CA-3.

CHALCOPYRITE MINERALIZATION IS WEAK AND AVERAGES 0.08% Cu FoRr ALL THE HoLES.

THE BEST VALUES GENERALLY OCCUR_OUT%ED?_I—EGH_-IRON ZONES, THE ONLY SIGNIFICANT

OCCURRENCE OF COPPER IS IN CA-3 wHERE A 130 FooT sEcTion (2,775 Fr. - 2,905 Fr.

t
.

DEPTH) AveRAGzs 0.79% cu. THIS HIGHER GRADZ COPPER ZONE APPEARS IN

2,660 FT. DEPTH) IN DRILL HOLE CA-3, AVERAGING

&
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A CARBONATE—RICH ROCK THAT [5 NOT COMMON IN THE OTHER HOLES., [T IS DIFFICULT TO

RELATE THIS ZONE TO AN OVERALL TREND IN THE Ml’*iERAL. DEPOSIT OR TO D:.SCR[BE A

TREND USING THIS ZO\IE AS A BASIS.

COPPER ASSAY COMPOSITES OF DRILL HOLES CA-1, CA-3, CA-4, CA-5, AnND CA-§

(sEE ApPEnNDIX 1) SHOW THAT VALUES GENERALLY ARE SLIGHTLY HIGHER IN CA-1, CA—4 AND

CA~-§ THAN IN THE OTHER HOLES, WITH THE BEST OVERALL VALUES IN CA-1,

ZONING:

REASON, IT IS DIFFICULT TO DESCRIBE AN OVERALL ZONING PATTERN.

THE DRILL HOLES ARE WIDE SPACED AND CUT A VARIETY OR ROCK UNITS. FOR THIS \/
HowevER, PETRO—
5

GRAPHIC WORK, COMPUTER CORRELATIONS, AND DRILL HOLE LOGS SUGGEST THAT THERE ARE

TWO DISTINCT ZONING PHASES TO CONSIDER. o

-~

THE FIRST ZONING PHASE IS THE RESULT OF A GRANITIC INTRUSION INTO SEDIMENTS

AND PROBABLY REFLECTS A TEMPERATURE GRADIENT. INTRUSIVE HEAT AND FLUIDS RECRYS—

TALLIZED THE SEDIMENTS AND ALTERED THEIR BASIC CHEMISTRY. 1HE SEQUENCE OUTWARD

FROM THE IGNEOUS SOURCE Is DIORITE‘. HYBR[D ROCK OR DIORITE WITH CALCSILICATES,

GARNET—PYROXENE—RICH SKARN, AMPHIBOLE—RICH SKARN, EPIDOTE=RICH SKARN, HORNFELISIC

SKARN, HORNFELS, AND METASEDIMENTS. DECREASED GRAIN-SIZE AND LOWER TEMPERATURE

MINERALOGY ALSO OCCURS OUTWARD FROM THE INTRUSIVE CENTER.

THE SECOND ZONING PHASE IS A RESUL.T OF' PHYSICOCHEMICAL MINERALIZATION

GRADIENT AND PROBABI..Y OCCURRED LATER THAN THE M"TAMORF’HISM WHICH RESULTED IN A

SEQUENCE OF MAGNETITE, MAGNETITE PLUS PYRRHOTITE, THEN INTO MAGNETITE, PYRITE=CALCITE=-

CHALCOPYRITE, AND Fi'\lALL.Y A WEAK HAL.O OF PYRITE PROCEEDING OU'IWARD FROVI THE MIN=

ERALIZING CENTER. ¢

.7



THESE TWO ZONING PHASES DO NOT COMPLETELY OVERLAP IN THE CALICO DEPOSIT

BECAUSE THE DIRECTION IN WHICH THE MINERALIZATION [S ZONED IS NOT EXACTLY PARALLEL

TO THE DIRECTION OF STRONGEST CHANGE IN THE METAMORPHIC ZONING. STUDY OF THE

DRILL LOGS SHOWS THAT STRONG IRON MINERALIZATION _COMiMO_Nl_Y OCCURS AT THE BOUNDARY

BETWEEN GARNET—PYROXENE—=RICH SKARN AND ACTINOLITE-RICH SKARN. HOWEVER, MINER-—

ALIZATION ALSO OCCURS IN THE DIORITE AND IN THE HORNFELS, THUS CROSSCUTTING

METAMORPHIC ZONES.,

SKARN
SKARN

SILICATES

CALC

HORNFELS
EPIDOTE 'SKARN
GARNET-PYROXENE

AMPHIBOLE

FIGURE 6 METAMORPHIC AND MINERALIZATION ZONING

2 |
SEVERAL ZONING FEATURES IN ABOVE DIAGRAM ARE WORTH NoTING: (1) BoTH % '

MINERALOGIC AND METAMORPHIC ZONING PATTERNS SHOULD BE CONSIDERED WHEN POSI—

TIONING DRILL HOLES. (2) THE OBLIQUE GRADIENT DIRECTIONS OF THE TWO ZONING

SYSTEMS COULD BE EXPLAINED BY ONE INTRUSIVE ACTION, BUT OPEN THE POSSIBILITY

OF A SECOND INTRUSION. (3) THE MOST FAVORABLE IRON HORIZON LIES IN THE HIGHER

TEMPERATURE SKARN AND HYBRID DIORITE ZONES.
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THE MOST INTENSE METAMORPHISM AND MINERALIZATION OCCURS IN THE VICINITY

oF CA-1 AND THE LOWEST INTENSITY NEAR CA-2. As A RuLe oF .THUMB: ANY GARNET-

\

PYROXENE-RICH SKARN ZONE SHOULD BE PENETRATED BY DRILLING AS

e gy - b

IRON OCCURS COMMONLY IN THE FOOTWALL (OoR 'BELOW) THAT ZONE.

YRRHOTITE

SURROINOING A HIGH IRON ZONE CARBONATE AND PYRITE DECREASE AND &

—_—

AND CHI D! 7.7 IMOCREASE., CHLORITE FORMS A THIN FRINGE AROUND THE IRON—RICH ZONES.
—————

= = =

BASED DN THE ABOVE INTERPRETATION IT APPEARS THAT CA-1 HAS PASSED THROUGH

bl e o 3 A b g 4 a

O e

THE SKARN SERIES INTO HORNFELS IN THE FOOTWALL OF THE MINERALIZED ZONE.

]

[T

f

&
DRILL HOLE CA-2 IS IN THE WEAK PYRITE-METASEDIMENT HORNFELS ZONES,

DRiLL HOLE CA-3 PENETRATES THE MAGNETITE-PYRITE~HYBRID DIORITE ZONES;

-

PRODBABLY CN THE EDGE OF INTENSE MINERALIZATION.

-

IT IS BOTTOMED IN HORNFELS AND (S

b

LT R ABLY EELZY THE MINERALIZED ZONE.

DRriLL HoLE CA-4 INTERSECTED AN ERRATIC SECTION OF MAGNETITE MINERALIZATION.

) ST,

BASED ON THE MAGNETIC ANOMALY T_ELE HOLE IS CENTER_ED ON THE NORTHWEST END OF THE _

T
-IRON ZONE, AND THE CORE ASSAYS SEEM TO VERIFY THIS. AT A DEPTH OF 2,254 FeeT THE /

: ey /
— HOLE PENETRATED A TWO FOOT SECTION OF GALENA (PBS) AND SPHALERITE (ZnS) Asso-

} 675( };TD

7} . J
. ; LIATED WITH! PYRITE, PYRRHOTITE, CHALCOPYRITE AND MAGNETITE. '
t S,
i N e 2
¥ DRILL HOLE CA-5 WAS CUT OFF AT 2,400 FEET IN SKARN-HORNFELSIC SKARN-

i ;

- PYRRHOTITE-PYRITE-MAGNETITE ZONES IN JuLy, 1966. GEoLogIC AND ALTERATION STUDIES

I .

- - “SUGGESTED iT WAS A ZONE OF m‘ré:{;sz MINERALIZATION THAT WAS CONTINUOUS AND DIPPING *—

.70° = 75° To THE SOUTHWEST. THE HOLE WAS DEEPENED To 3,500 FEET IN FEBRUARY,

e i
.

'i

- .4987, AND INTERSECTED A 200 FEET ZONE OF MAGNETITE WITH GRADES UP To 55%.

I
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DriLL HoLE CA-6 Mz . THE SAME RELATIVE POSITION AS CA-5. IT IS DRILLED

DNC THE FRINGE OF INTENSE MINERALIZATION To A DEPTH oF 2,600 FEeT. GeoLoGic

M ALTERATION STUDIES INDIZATE THE HOLE 1S BOTTOMED ABOVE A STRONG IRON ZONE

AT.25 TONTINUOUS AND DIPS 70°---75° TO THE NORTHEAST. CA-§ SHOULD INTERSECT
SHGRATE IROR AT, 220 FTET a1

B&IN OF THE Miasioad v Sion” o0 o =
! .

e SZ8E mtm JH:’F" ART Y0 BE LOCALIZED IN AN IRREGULAR, CONVEX-NORTHWARD

i=aTMENT IN A GRANITIC CONTACT ZONE. THERE IS A SUGGESTION THAT THE CONTACT DIPS

]

=== - YD THE NORTH. THE BEST HYPOTHESIS OF ORIGIN AT THIS TIME IS THAT THE

FERALIZATION MOVED DLITWARD FROM THE INTRUSIVE.

FEErs . TS MAV BE LLo To 175 OWN FLUIDS PASSING OUT THROUGH PREVIOUSLY COOLED

| —

~3HE SRANITIC ROCK . SEEN [N THE DRILL HOLES IS DIORITIC AND SLIGHTLY TO STRONGLY

s

DRITE. HOWEVER THERE ARE LARGE QUARTZ MONZONITE AND GRAN[TE EXPOSURES NORTH=—

(ST AND SOUTHEAST OF THE CAL.ICO HILLS AND THE POSSIBILITY OF A SECOND lNTRUSlO\{

yTHE CA.LLCOAREA SHOULD BE CONSID::RED THE THIN TABULAR CONCENTRATION OF +30%

LEETITE ALSD SUGGESTS SOME STRUCTURAL FEATURE SUCH AS A FAULT EITHER ACTED AS

BARRIER oR. ATTUALLY 1DCAIT7ED THE MINERALIZATION.

' E R 3 T
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GEOLOGIC CORRELATION ANALYSES OF THE
CALICO DRILL HOLE DATA

ONE OF THE TECHNIQUES USED TO EVALUATE THE DRILL HOLE DATJ‘\ HAS BEEN TO
QUANTITIZE ALL THE GEOLOGIC VARIABLES, AS DEFINED_BY_THE GEQOLOGIST, AND PERFORM
LINEAR REGRESSION AND CORRELATION ANALYSES TO DETERMINE THE COMBINATIONS OF
VARIABLES THAT ARE SIGNIFICANTLY RELATED TO MINERALIZATION.

THE CORRELATIONS WERE COMPUTED BY R. Haxay oN THE IBM 1620 cCOMPUTER AT

THE UNIVERSITY oF NEVADA IN RENO.

QUANITIZING GEQLOGIC VARIABLES

THE FOLLOWING GEOLOGIC VARIABLES FOR DRILL HOLES CA-1, CA-2, CA-3, CA-4,
CA-6, AND WC-1 WERE QUANTITIZED AND PUNCHED ON DATA CARDS:

1. DesTH

2. ROCK TYPE

A. QUARTZ DIORITE

B. ANDESITE (PoST-MINERAL)
C.. SKARN

D. HORNFELSIC SKARN

E. HorNFEL

F. .CALC-SILICATE

3. % GARNET % = VOLUME PERCENT

4. % EpiboTE
5. % AcTiNOLITE
6. % CHLorITE

e L. "

7. % CARBONATE

8. % siLica
9. % HornsLENDEZ ’ = - '

10. % ARGELLIC ALTERATION : T

=D
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11, % DioPsioe

12. 9% PLaciocLase ‘ .
1.3 DEG:‘!EES FRACTURE DIP

14. DeGrRezs BzDDING DIP

15. DeGREES FAULT DIP

16. DeGRzES FAULT RAKE

17. FT. Breccia

18. 9 QuarTz

19. % PYRITE (VISUAL ESTIMATE)

20. % MAGNETITE (VISUAL ESTIMATE)
21. % CHALCOPYRITE (VISUAL ESTIMATE)
22. % PYRRHOTITE (VISUAL ESTIMATE)
23. TOTAL IRON ASSAY

24. TOTAL COPPER ASSAY

THE CORRELATION PROCEDURE COMPARES EACH OF THE ABOVE VARIABLES WITH ALL

-

OF THE OTHERS. CORRELATIONS WERE RUN FOR INDIVIDUAL ROCK TYPES WITHIN EACH

DRILL HOLE., THUS, IT Is POSSIBLE TO EVALUATE THE CHARACTERISTICS OF ANY PARTICULAR o

ROQCK TYPE FROM ANY OF THE HOLES AND, JUST AS IMPORTANT, TO COMPARE RELATIONSHIPS

BETWEEN HOLES.

ONLY THOSE CORRELATIONS ABOVE THE 95% conFiDENCE LEVEL (5% LeveL oF =

:

SIGNIFICANCE) WERE ACCEPTED FOR ANALYSES,

~29=



Rock Tvyees

SIX MAJOR ROCK TYPES ARE RECOGNIZED IN THE CaLico zonNE OF MINERALIZATION,

THEY ARE AS FoLLOWS:
1. QuARTZ piorITE
2. AnoeEsITE (PosT-mMINERAL)
3. SKARN
4. HORNFELSIC SKARN
5. HornFEL

6. CALC-sILICATE

CoMPUTED MEeAN VALuEs ,}1\4
' THE MEAN VALUES (AVERAGES) FOR EACH ROGK TYPE IN EACH HOLE WERE COMAPUTED

AND SEVERAL IMPORTANT VARIABLES ARE SHOWN IN THE FOLLOWING TABLES,

" . . TABLE I

MEAN VALUE For Coppsr

HoLe QuARTZ ANDESITE SKARN HorNFELSIC HORN‘FEL CaLc
DIioRrRITE SKARN SiLicaTE

ca-1 0.08% T 0.09% 0.10% \

ca-3 10.25% | 0.07% 0.05%  0.06%

CA-4  0.05% 0. 04% 0. 06% o e

~

SUMMARY ~ THERE 1s CONSIDERABLE VA-RIATiOﬁ IN THE VALUES BUT THE ABSOLUTE VALUES

ARE VERY LOW. THEt MOST FAVORABLE ROCK FOR COPPER APPEARS TO BE A__HOR_NF_ELS!C

SKARN AND SKARN,

IN CAI AND QUARTZ DIORITE IN CA3. THE ROCK ASSOCIATED WITH

130-FooT secTion oF corper IN CAT 1s VERY LIMEY AND PROBABLY IS A HYBRID Fr~i,
_ Y i : . . ' &
=<liovldn - 7%}!5.. e CA- 3 “7
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TABLE Il

MEAN VALUES FoR IRON

HoLs QuUARTZ ANDESITE SKARN HoRNFELsIC HoRrNFEL CaLc
DioRITE SKARN SILICATE

cA-1 16.7% 38.7% 34.5%

CA-3 29.3% 25.1% 41.2% 11.7%

CA-4 19.8% 13.0% 22.0%

QUARTZ=DIORITE=CALC-SILICATE HYBRID ROCK IN CA-3

SUMMARY — THE MOST FAVORABLE VALUES OCCUR IN A HORNFEL SKARN AND SKARN. IT Is

INTERESTING TO NOTE THE BEST MAGNETITEZ MINERALIZATION IN CA-1 OCCURS [N A SKARN

AND HORNFELSIC SKARN WHEREAS GOOD MAGNETITE MINERALIZATION IS RELATED TO THE=

. THIS SUGGESTS THAT THE MINERALI~

ZATION MAY BE LOCALIZED BY A STRUCTURAL FEATURE RATHER THAN STRICTLY A FAVORABLZ
.

BED REPLACEMENT,

TABLE IV

MEAN VALUES FOR PYRRHOTITE

HoLe QuARTZ SKARN HornFEL HoRNFEL ‘ | CaLc

DioRITE SKARN SILICATE
CA-1 4,6% | 11.5% | 9.5%
CA-2
CA-3 0.5% y 0.02% | 0.3% 1.8%

;W : ' ) <« 4

cA-4  2.0% 1.7%" o |
ca-6  6.7% L s.e% 7.5%

~3T-




SUMMARY = THE SKARN IN CA-1 HAS THE HIGHEST MEAN PERCENTAGE OF PYRRHOTITE AND

CA-6 1s NEXT. CA-6, CA-5 (NOT PLOTTED) AND CA-4 ALSO HAVE A RELATIVELY GREATER

PYRRHOTITE CONTENT THAN CA-3. PYRRHOTITE is A HIGH TEMPERATURE. MINERAL AND

COULD BE ASSOCIATED WITH THE CENTER OF MINERALIZATION.

TABLE V -
MEAN VALUE FOR PYRITE
HoLe QUARTZ SKARN HoRrNFEL | HORNFEL CaLc ANDESITE
DIORITE SKARN . SILICATE
cA-l  9.8%  3.14%  2.3%
CA-2 0.1% ' - 0.8%
-C:A-S 4.8% - :l6.2% 8.6% 3.8% B
cA-4 3.4%  3.4% e 3.1%
CA-6 1.0% 1.0% 1.0%

SUMMARY = THE DISTRISUTION OF PYRITE IS DIFFERENT THAN PYRRHOTITE. CA-3 is

-

CHARACTERIZED BY A HIGH PYRITE CONTENT WHEREAS IT HAS A LOow PYRRHOTITE.

-32-
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- ' TABLE VI
.! MEAN VALUES FOR GARNET 3
3
HoLe ' " QUARTZ SKARN | HornFEL HoRNFEL CaLc
DioriTE - SKARN SILICATE
ca-l  15.0% 20.0%  20.6%
CA-2 -7 1.4% 0.2% _
CA-3 1.6% 10.5% - 9.0% 5.4% 1.0%
CA-4 3.2% 10.5%
CA-§ ‘ 17.7% )
SUMMARY = THE HEAVIEST GARNET DEVELOPMENT OCCURS IN THE SKARN AND HORNFEL

SKARN IN DRILL HOLES CA-1, CA-4, AND CA-6. IT IS INTERESTING TO NOTE THAT CA-3,

THE HOLE WITH ORE GRADEZ MAGNETITE AND SIGNIFICANT QUANTITIES OF CoPPER (130 FT.

@ 0.79% Cu), HAD A RELATIVELY MINOR AMOUNT OF GARNET. GARNET IS THE HIGHEST

TEMPERATURE METAMORPHIC PRODUCT ASSOCIATED WITH THE MAGNETITE AND COULD BE

CONSIDERED THE CENTER OF THE METAMORPHISM IN THE AREA. GARNET PROVIDES THE
L.

MOST FAVORABLE HOST FOR MAGNETITE IN ONE AREA BUT NOT THE OTHER. THIS ALSO

SUGGESTS MINERALIZATION WHICH 1S CONTROLLED BY A STRUCTURAL FEATURE THAT CUTS

THE VARIQUS ROCK TYPES.

CORRELATION SUMMARIES

QUARTZ DIORITE: i '

GARNET AND MAGNETITE DECREASED WITH DEPTH IN CA-3 WHEREAS IT INCREASED 1IN

CA-1. THis SUGGESTS THAT TWO AREAS ARE IN A SLIGHTLY DIFFERENT GEOLOGIC ENVIRON—-

MENT. Cl_‘-IAL.COPYRITE IS ASSQCIAT.ED WITH SILICIFICATION WHEREAS MAGNETITE CLOSELY

-
.

=33~
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CORRELATES WITH ACTINOLITE. CHLORITE GENERALLY INCREASES AS THE COPPER CONTENT

IN GENERAL

*

AND SILICIFICATION DECREASES. CHLORITE MAY REPRESENT A ZONING FEATURE.
THE COPPER CONTENT INCREASES WITH THE MAGNETITE,

PosST-MINERAL ANDESITE:

INTRUDES THE MINERALIZED

THE POST=MINERAL ANDZS|TE IS THE IGNEOUS ROCK THAT
4

‘ONE AND OVERLYING TUFFS AND 1S EXTRUSIVE ON THE SURFACE. THEg MINERALIZATION IN

THE ANDESITE IS PROBABLY DUE TO ASSEMILATED FRAGMENTS OF THE IRON FORMATION,

"HIS ROCK OCCURS IN DRILL HoLEs CA-3 aAND CA-4, CHLORITE ‘INCREASES WITH DEPTH AND

IAGNETITE HAS A NEGATIVE CORRELATION WITH CHLORITE.

VKARN:

THERE IS A POSITIVE CORRELATION BETWEEN GARNET AND EPIDOTE, AND, EPIDOTE

ND PYRITE. THE RELATIONSHIP BETWEEN THESE Two METAMORPHIC PRODUCTS APPEARS

O BE A ZONING PATTERN. DriLL CORE SHOWS A GARNET ZONE J-UST ABOVE THE MAGNETITE,

GARNTE=ACTINOLITE ZONE ASSQOCIATED WITH THE .MAGNETITE, AND A CHLORITE-PYRITE

OPNEZ BELOW THE MAGNETITE.

GARNET ALSO HAS A POSITIVE CORRELATION WITH BEDDING DIP. THE BEDDING APPEZARS

» INCREASE IN DIP WITH DEPTH AS DOES THE GARNET. THE MEAN IRON VALUES SHoOW THE

tARN TO CONTAIN THE EEST GRADE OF MAGNETITE.

ACTINOLITE HAS A POSITIVE CORRELATION WITH. CHLORITE AND CARBONATE AND A

‘GATIVE CORRELATION WITH MAGNETITE' OCCURBENCE. CHLORITE ALSO INCREASES WITH

RITE., CARBONATE INCREASE'S AS FRACTURE DIP DECREASES. FLAT DIPPING CALCITE

INLETS ARE COMMON AND THIN SECTION STUDIES SHOW THEY CUT MOST OTHER ROCK UNITS

D MINERALIZATION. e T

pa—




HoRNFELSIC SKARN:

ACTINOLITE IS CLOSELY CORRELATED TO MAGNETITE AND BOTH HAVE A NEGATIVE

CORRELATION WITH CHALCOPYRITE. AGAIN, CHALCOPYRITE AND MAGNETITE HAVE A NEGATIVE

CORRELATION WITH CHLORITE WHICH SUPPORTS THE THEORY THAT CHLORITE IS THE OUTEZR

FRINGE OF THE ZONING SZQUENCE., EPIDOTE, HOWEVER, IS POSITIVELY RELATED TO CHALCO~

PYRITE BUT DECREASES AS MAGNETITE INCREASES. APPARENTLY EPIDOTE OCCURS JUST ouT=-

SIDE OF THE IRON ZONE BUT MAY BE AN INDICATION TO A FAVORABLE COPPER ENVIRONMENT.

PYRITE ALSO HAS A POSITIVE CORRELATION WITH CHALCOPYRITE. THIS RELATIONSHIP MAY
BE IMPORTANT SINCE DRILL HOLES CA-4 AND WC-1, WHICH HAVE NoOT BEEN DRILLED TO

DEPTH, HAVE AN UNUSUALLY LARGE QUANTITY OF PYRITE.

-35~



METALLURGICAL CHARACTERISTICS
OF THE CALICO MAGNETITE

MAGNETITE SAMPLES COLLECTED FROM THE E;RILL. CORE‘ HAVE BEEN ANALYZED BY
THE ARIZONA BUREAU OoF MINES, LErcH BROTHER INC. , AND THE COLORADO SCHOOL OF
MINES RESEARCH FOUNDATION., THE METALLURGICAL AND BENEFICIATION TESTS WERE
CONDUCTED ON THESE CORE SAMPLII {0 OZ
ON THE TECHNICAL FEASIBILITY OF PELLETIZING THE oar—; BY CONVENTIONAL METHODS.

MAGNETIC SEZPARATION

" MAGNETIC SEPARATION IS A CONVENIENT METHOD FOR EVALUATING IRON ORES To
DETERMINE THEIR RESPONSE TO BENEFICIATION . TABLE VIl SHOWS THE RESULTS oF WET

MAGNETIC SEPARATION TESTS PERFORMED ON SiX DRILL CORE SAMPLES BY THE ARIZONA

BURZAU OoF MINES. THE SIX SAMPLES REPRESENT A RANGE IN TOTAL IRON CONTENT

FrRoM 10% Fz To 60% FE. MAGNETIC IRON RECOVERY IN THE CONCENTRATE RANGES FROM

50.8% To 93.5%.

'

GRINDING TO A FINER MESH SIZE WOULD PROBASLY INCREASE RECOVERY.

AS WOULD BE EXPECTED THE HIGHER THE TOTAL IRON CONTENT (GRADE) THE HIGHER THE

MAGNETIC IRON RECOVERY. THE REASON FOR THIS IS THAT A HIGHER PERCENTAGE OF THE

TOTAL IRON ASSAY IN THE LOW GRADE SAMPLES (10 - 30%) 1s'DUE To IRON SILICATES AND

PYRRHOTITE IN THE ROCK. *
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TABLE VI

WET MAGNETIC SEPARATION¥
OF SELECTED CALICO SAMPLES

THE FOLLOWING RESULTS WERE OBTAINED ON CONCENTRATING THE
IRON BY A WET MAGNETIC. SAMPLES WERE GROUND To =150 mMESH.

WEIGHT PERCENT DisTRIBUTION

L HoLEe DepTH PrRoboucT PERCENT .__IroN PERceENT [RON
3 2,567.0 FT. Heaps 100.0 8.2%% 100.0
CONCENTRATE 6.4 65.1 50.8
MIDDLING 4.5 18.3 10.0
TAILING 89.1 ' 3.5 39.2
-1 2,495.0FT. H=zabps 100.0 19.8%% 100.0
CoONCENTRATE  19.2 62.9%% 60.8
MIDDLING 2.8 19.6 2.8

TAILING 78.0 9.0 36.4& L
-1 1,924.0 FT. HEeaDps 100.0 28,9% 100.0
CONCENTRATE 34.4 - 60.1 71.7
" TAILING 85,6 12.5 « 28.3
-1 1,870 F. Heaps 100.0 39.5%% 100.0
CONCENTRATE 43.5 61,5 67.8
TAILING 56.5 22:.5 § 32,2
o 2,191.0 Fr. Heaos 100.0 50, 8% 100.0
CoNcENTRATE 63.1 64.9 80.6
TAILING 36.9 - 26.7 19.4
-1 2,414,0 Frv. Hsap - 100.0 6L, T** 100.0
CONCENTRATE 85.9 67.1 93.5
MIDDLING 5.7 38.9 3.6
TAILING 8.4 21.0 2.9

*PERFORMED BY THE ARIZONA BUREAU oF MINES. NoO ATTEMPT WAS MADE TO
CONCENTRATE THE COPPER IN THE SAMPLES,

*%¥CALCULATED = THE IRON IN THE TAILING CONSISTED OF SPECULAR IRON OR
HEMATITE, PYRITE AND LOCKED MAGNETITE IN SILICATES AND QUARTZ., THE SILICIA
CONTENT COULD BE LOWERZD BY FLOTATION AFTER MAGNETIC CONCENTRATION. THIS

1]

TEST WAS NOT ON THESE SAMPLES. 7 L

!
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Sitica AND OTHER IMPURITIES

Smc;-z THE LATE 1950's, THE CHEMICAL AND PHYSICAL REQUIREMENTS FOR BLAST
FURNACE FEEDS HAVE INCREASED. [N GENERAL, SILICA IN THE CONCENTRATE MUST BE LESS
THAN 8%. ANOTHER WAY OF EXPRESSING THIS QUALITY STANDARD IS THE RATIO OF FE T0
SI(O'2'.‘ “A RATIO oF 10 To 1 1S A MINIMUM WITH HIGHER RATIOS PREFERRED. OTHER OBJEC-
TIONABLE iMFUR:T:Es ARE PHOSPHOROUS (P), SULFUR (S), sLuMiNA (AL203), AND
TITANIA (T102). TasLe VIII SHVOWS THE CHEMICAL ANALYSES OF SOME OF THE SAMPLES

-

INCLUDED IN TABLE VII. THE CHEMICAL ANALYSES WERE PEZRFORMED BY LLERCH BROTHERS

IN HiBBING, MINNESOTA. FRoM TaBLe VIII IT APPEARS THAT ALL OF THE CONCENTRATE

IMPURITIES ARE WELL WITHIN ACCEPTABLE LIMITS.

BENEFICIATION TESTS ———

i
i

WALKER-MARTEL CONTRACTED THE COLORADO SCHOOL OF MINES RESEARCH FOUNDATION,
INC., TO CONDUCT A PRELIMiNARY BENEFICIATION TEST ON CORE SAMPLES FROM DRILL
HOLE CA-1. THE OBJECTIVE WAS TO DETERMINE THE FEASIBILITY OF PRODUCING A MAéKET—
ABLE IRON PELLET AND ALSO A CHALCOPYRITE PRODUCT FROM THE ORE. CONVENTIONAL BENE-

FICIATION TECHNIQUES 'SUCH AS FLOTATION, MAGNETIC SEPARATION, AND ROASTING WERE

EMPLOYED.

THE BENEFICIATION SAMPLE WAS THE ASSAY REJECTS FRoM A 550 FT. szcTioN oF

DRILL HOLE CA-1, [T REPRESENTED THE HOLE INTERVALS 1,766.0 FT. To 2,286 F.

-38- : E
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DRILL
HoLE DEPTH

CA-1 2495 Fr
cAa-1 1924 Fr1

CA-1 2414 Fr

ProbuycT

HeEaDs
CONCENTRATE
TaiLs

Heaps
CONCENTRATE
TAlLS
Heabps
CONCENTRATE
TalLs

HeaADs
CONCENTRATE
MIDDLING
TAILS

TABLE VIII .
CHEMICAIL ANALYSES OF SFI.ECTED CALICO SAMPLES

ot
-

%FE

GRADE

19.8%Fk

62,9 3.87
9.0 45,15

28.9

60.1 5.05

12.5 30.64

39.5 _
61L.5 - 4,00

22,5 30, 64

61.7

67.1 1,31

38.9 15,97

21.0 26,27

1,92
9.21
11,69

0.024
0.144

0.039
0.084

0.018
0.093
0.249

* SILICA IS IN THE FORM OF QUARTZ AND IRON SILICATE MINERALS,
*% SULFUR IS IN THE FORM OF PYRITE, PYRRHOTITE AND CHALCOPYRITE,

*kk

TITANIA PROBABLY OCCURS AS RUTILE,

RATIO

2,02 0. 01
14.15 0. 04
1.71 0.01
10.02 0.04
1.44 0. 01
10. 02 0.04
0.80 0. 01
4,52 0. 01
6.72 0. 04

ANALYSIS BY LLERCH BRos,

%Siica*  YSuLrpur** %PHosPIIOROUS BALUMINA _ GTITANIA *h%E Ee_T0_S109

16:1

12:1

15:1

51:1




SUMMARY:

THE FOLLOWING IS A SUMMARY OF THE BENEFICIATION STUDIES PERFORMED BY THE

CoLORADO ScHooL oF MINEsS RESEARCH FounpATION, INc., oN A NX core SAMPLE Sus-

A
MITTED BY WALKER-MARTEL.

k. CHEMICAL ANALYSIS OF A COMPOSITE SAMPLE FOR MAJOR CONSTITUENTS AND THE

IMPORTANT CONTAMINANTS GAVE THE FOLLOWING RESULTS:

Fe S ‘Cu B o
% S % %
46.8 3.08 0.059 0.03

THESE VALUES MAY B: SLIGHTLY HIGH BECAUSZ THE MANNER OF COMPOSITING THE SAMPLE

COULD HAVE RESULTED IN A MINOR DEFICIENC

P

o

Y IN NON—=MINERALIZED MATERIAL,

2. MASGNETIC CONCENTRATION OF THE MAGNETITE USING A DAVIS TUBE SEPARATOR AND

FEED RANGING IN SIZE FROM NOMINAL MINUS 35 To MINUS 200 MzsH YIZLDED PRODUCTS CON=

TAINING 62 To 69 PZRCENT IRON, LESS THAN 0. 02 PERCENT COPPER, BUT HIGH SULFUR CONTENT

FRom 1.9 To 2.5 pemcenT.

3. A NoMINAL MIiNUs 100 MESH GRIND CONTAINING 56.6 PERCENT MINUS 325 MESH PRO—

DUCED A MAGNETIC CONCENTRATE AS FOLLOWS:

-

CHEMICAL ANALYSIS PERCENT
WEIGHT FE Cu - = DisTRIBUTION

% _%_ . % FE

59.5 67.8 0.006 1,92 | 85.0

4. WHEN A PELLETIZED MAGNETIC CONCENTRATE CONTAINING 3.5 PERCENT SULFUR WAS

ROASTED AT 2250°F, THE SULFUR CONTENT WAS REDUCED To LESS THaN 0, 01 PERCENT.

5. T

¢

HE PELLETS HAD GOOD RESISTANCE TO SPALLING DURING FIRING AND THE ROASTED

PELLETS APPEAREZD TO HAVE SUITABLE STRENGTH PROPERTIES, !

.*
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6. FLOTATION OF SULFIDE MATERIAL FROM THE MAGNETIC CONCENTRATE GAVE A PROOUCT

CONTAINING 65.3 PERCENT IRON, AND 0.20 PERCENT SULFUR WITH A-RECOVZRY oF 78.9 PERCENT

oF THE IRON BASED ON THE ORIGINAL FEZED.

7. HIGH RECOVERY OF THE CHALCOPYRITE BY FLOTATION IN A PRODUCT CONTAINING 12.6

PERCENT COPPER WAS OBTAINED. THE SMALL AMOUNT OF CONCENTRATE PRDDUCED LIMITED

RELIABLE TESTING FOR ULTIMATE GRADE.

8. THE woRrk INDEX OF THE OXE AS DETERMINED BY THE BOND GRINDABILITY SYSTEM WAS

13.03, SLIGHTLY LOWER THAN AVERAGE TACONITE.

]

*

9. MAGNETITE, PYRRHOTITE, CHALCOPYRITE, AND PYRITE ARE THE MINERALS OF MAJOR

IMPORTANCE. IN GENERAL, THE COMPOSITE SAMPLE HAD A 150 MESH PARTICLE SIZE LIBERATION

' FOR THE MAGNETITE MINERAL. _

5 -

10. THE ORE REPRESENTED BY THIS NX CORE SAMPLE FROM ONE DRILL HOLE HAD SATIS-
FACTORY BENEFICIATION CHARACTERISTICS USING TECHNIQUES CURRENTLY PRACTICED IN THE IRON

ORE INDUSTRY.

RECOMMENDATIONS ; ; )

THE RESULTS OF THE PRELIMINARY TEST WORK CONDUCTED TO DATE ON THE ORE AS REPRE-

SENTED BY ONE DRILL HOLE INDICATE THAT FURTHER EXPLORATION OF THE DEPOSIT WITH LABORA-

TORY STUDIES CONDUCTED ON THE DRILL CORES IS WARRANTED.

THE AREAS OF LABORATORY STUDIES WHICH SHOULD BEZ INVESTIGATED ARE LISTED AS

FOLLOWS: ,
MAGNETIC CONCENTRATION: '

S'I"UDIES ARE REQUIRED TO DETERMINE TH:=

In

EXTENT TO WHICH DRY COBBING AND WET MAGNE-

TIC ROUGHING STAGES CAN BE USED IN THE PRODUCTION OF A MAGNETIC CONCENCTRATE. IN

CONJUNCTION WITH THIS, GRINDABILITY TESTS WOULD BE REQUIRED FOR THE COBBING AND



oy ——

ROUGHING:CONCENTRATES SO THE MAGNETIC SEPARATION=GRINDING CIRCUIT CAN BE DESIGNED.

FroTATION:

-

) lT IS LIKELY THAT ADDITIONAL DRILLING WiLL SHOW THAT THE ORE BODY CONTAINS A HIGHER
COPPER CONTENT THAN WAS PRESENT IN THIS FIRST DRILL COéE. [F so, FLOTATION STUDIES
SHOULD BT MADE TO DEVELOP INFORMATION RELATED TO THE ECONOMICS OF PRODUCING A
CHALCOPYRITE BY—PRODUCT. TH1§ STUDY WOULD INCLUDEZ DETERMINING (T:FHNDING REQUIREMENTS

(SUBSTANTIAL COPPER MAY BE PRESENT IN THE NONMAGNETICS FROM COARSE COBBING), COPPER

RECOVERY, AND GRADE OF CONCENTRATE.

]

FURTHER WORK ON FLOTATION TO REDUCE THE SULFUR CONTENT OF THE IRON CONCENTRATE

IS NOT ANTICIPATED BECAUSE IT APPEARS THAT THIS MAY BE ACCOMPLISHED READILY IN THE

PELLET FIRING OPERATION. . . T

PELLETIZING AND PELLET FIRING:

A STUDY SHOULD BE MADE OF Tl;iE FACTORS WHICI.-I INFLUENCE THE STRENGTH OF GREEN
AND DRIED PELLETS. THESE FACTORS WOULD INCLUDE THE PARTICLE SIZE DISTRIBUTION OF A
MAGNETIC CONCENTRATE, AND THE TYPE AND AMOUNT 9]‘-‘ BINDER.

THE TIME AND TEMPERATURE FOR FIRI.NG THE PELLlETS SHOULD BE INVESTIGATED. THESE
WOULD BE EVALUATED B‘.( DETERMINING THEIR EFFECT ON SULFUR REMbVAL., AND ON THE P=LLET
RESISTANCE TO ABRASION, COMPRESSI-ON, AND SPALLING.

EconNoMIc ESTIMATES:

WHEN SUFFICIENT DATA ARE AVAILABLE FROM DRILL CORES TO ESTABLISH MORE RELIABLY

THE ORE BODY CHARACTERISTICS.‘AN.D TEST WORK HAS BEEN COMPLETED ON REPRESENTATIVE

MATERIAL, ESTIMATES CAN BE UNDERTAKEN TO DEVELOP INFORMATION ON CAPITAL INVESTMENT

AND OPERATING COSTS.
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PETROGRAPHIC ANALYSIS

THE CALICO SAMPLE WAS SUBMITTED TO THE COLORADO ScHoOL 0F MINES RESCARGH
FouNDATION FOR PETROGRAPHIC EXAMINATION TO DETERMINE THE LIBERATION SIZE OF THE MAG—
NETIC AND CHALCOPYRITE AND THE ESSENTIAL MINERALOGY OF THE GANGUE MATERIAL FOUND

IN THE ORE.

THE COMPOSITE SAMPLE WAS SCREENED AT 48 AND 200M, AND MAGNETIC AND HEAVY

LIQUID SEPARATIONS WERE CONDUC TED ON THE RESULTING TWO FRACTURES TO FACILITATE THE

X—-RAY AND PETROGRAPHIC STUDIES ON THESE FRACTIONS,

]

THeE -48 + 200 M nzaD SAMPLE WAS SUBJECTED TO A HEAVY LIQUID SEPARATION WITH
METHYLENE 100102 (D + 3.3). THE LIGHTER MATERIAL CONSISTED MAINLY OF THE GANGUE
MATERIAL. THIS WAS EXAMINED IN A PETROGRAPHIC STUDY, AND FOR FURTHER V.ERIFICATION
A PORTION WAS SUBMITTED FOR DETERMINATION BY X-RAY.

A WET MAGNETIC SEPARATION WAS

MADE ON THE +3.3 SP GR FRACTION TO SEPARATE THE MAGNETITE AND PYRRHOTITE FROM THIS

FRACTION. A POLISHED SECTION WAS THEN MADE OF THE NONMAGNETIC MATERIAL TO DETERMINE
IF PYRITE AND ‘CHALCOPYRITE WERZ THE ONLY METALLIC MINERALS PRESENT.

A WET MAGNETIC SEPARATION WAS MADE oN THE =200M saMPLE To SEPARATE THE MAGNETITE
AND PYRRHOTITE FROM THIS FRACTION. By ELUTRIATION, THE NONMAGNETIC FRACTION WAS
SUBSEZQUENTLY SEPARATED INTO TWO FRACTIONS; THE L.IGH-T MINERALS RESULTING FROM THIS

v

SEPARATION WERE SUBMITTED FOR ANALYSIS BY X—RAY DIFFRACTION,
A POLISHED SECTION OF RANDOMLY PICKED +10M MATERIAL WAS MADE FOR A LIBERATION

SIZE STUDY OF THE ORE MINERALS. THE PETROGRAPHIC STUDY OF THE TRANSLUCENT MINERALS

WAS DONE THROUGH OIL lMMERSl'QN EXAMINATION OF CRUSHED FRAGMENTS.

' =43~
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ResuytTs

TUDY OF THE POLISHED SECTION SHOWED THE OPAQUE MINERALOGY OF THE COMPOSITE
TO CONSIST OF MAGNETITE, CHALCOPYRITE, PYRITE, AND PYRRHOTITE.
PETROGRAPHIC STUDY OF THE =3.3 SP GR FRACTION SHOWED 'i'HE TRANSLUCENT
S TO BE AUGITE, DIOPSIDE, CALCITE, FELDSPAR (ANDEZSINE), AND A TRACE OF

THE-X—RAY ANALYSIS OF THE ELUTRIATION "LIGHTS" SHOWED ESSENTIALLY THE
IMPOSITION AS THE COARSER FRACTION.
. HE LIBERATION SIZE STUDY IS BASED ON A 317 GRAIN COUNT AND 1S CONTAINED IN

LOWING TABLES!:

TABLE IX
IZE DISTRIBUTION OF MAGNETITE PARTICLES IN GANGUE
A
NuMBER WEIGHT CUMULATIVE
oF GrRAINS - - _UNITS AXxB i . %
20 1 50 50 18.4 18
8 2 25 50 18.4 37
15 2 L5 25 9.2 44
t Z 6.2 24.4 12.6 35
35 11 3.4 34, 8.1 68
t0o 15 L5 22.5 6.2 76
150 24 B 16.8 16.6 82
£200 15 0.3 45.0 0.8 98.5
F270 22 0.1 2.2 0.3 99.3 _
200 13 0.05 0.7 0.2 99.6 ;
+26 32 0.02 0.6 0.2 99.8
18 21 0.01 © 0.2 0.1 99.9 i
11 0.005 __ 0.06 0.02
' ' ¥71.56
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TABLE X
Si1ze DISTRIBUTION 0F GANGUE PARTICLES IN MAGNETITE
A 5
NUMBER B _ WEIGHT CuMULATIVE
MesH oF GRAINS UNITS AxB ) % %
=35 +48 1 © 50.0 50.0 15,3 15
- 48 +65 2 25.0 50.0 15.3 31
-85 +31.00 5 12.5 62.5 19.1 50
=100 +150 9 6.2 55.8 17.0 . ' 67
-150 +200 13 3.1 40.3 12.37 79
-200+270 26 1,58 36.0 11.9 91
-270+400 24 0.7. 16.8 5.1 96
=400 +28 36 0.3 10.8 - 3.2 99.2
-25 +18 21 0.1 2.1 0.6 99.8
-18 7 0.05 o 0 0.1 99.9
327.7

B . Discussion ' T

CHALCOPYRITE GENERALLY WAS FOUND OCCURRING LOCKED IN THE MAGNETITE GRAINS AND

NOT OCCURRING IN THE GANGUE MINERALS. As OBSERVED FROM THE TABLES, THE ORE MINERALS

WERE FOUND TO HAVE A COARSER.SIZE DISTRIBUTION THAN THE GANGUE MINERALS; BUT THE
RELATIVE ABUNDANCE OF THE TWO CATEGORIES WAS NOT DETERMlNEl.D. A POINT COUNT WAS

NOT MADE OF THE GANGUE AND THE. ORE MINERALS, AS THIS WOULD HAVE REQUIRED NUMEROQUS

POLISHED SECTIONS TO HAVE BEEN MADE AND STUDIED TO HAVE REPRESENTATIVE SAMPLING.
CQ-NCLUSIONS
MAGNETITE GRAINS LOCKED IN THE GANGUE ARE 98% LIBERATED AT —ISOM-. THE GANGUE
MINERALS LOCKED IN THE MAGNETITE ARE ONLY, 79% LiBeRATED AT -150M.
THE CHALCOPYRITE GRAINS COUNTED DID NOT OCCUR IN SUFFICIENT AMOUNT TO HA\..'E A

VALID SIZE DISTRIBUTION; HOWE\iER, IT 1S SIGNIFICANT TO NOTE THAT NONE LARGER THAN

104 oR -150M WERE 0OBSERVED.

_45_
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THE ESSENTIAL MINERALOGY OF THIS IRON—COPPER ORE APPEARS TO BE MAGNETITE,

CHALCOPYRITE, PYRITE, PYRRHOTITE, AUGITE, DIOPSIDE, CALCITE, AND ANDESINE, A

PLAGIOCLASE FELDSPAR,

A SAMPLE OF THE MAGNETIC CONCENTRATE OBTAINED FROM A FLOTATION TEST WAS sua-

MITTED FOR PETROGRAPHIC EXAMINATION TO DETERMINE THE NATURE OF THE SULFIDE CON—-

TAMINANT.

A MINERALOGRAPHIC MODAL ANALYSIS OF THIiS SAMPLE GAVE THE RESULTS AS LISTED IN

THZ FOLLOWING TABLE,

MobnAaL ANALYSIS :

APPROXINA TE *
WEIGHT

MINERAL ' - %
MAGNETITE ; : 91.5 =
PYRRHOTITZ (LOCKED) 0.6
PYRRHOTITE (LIBERATED) 0.0
PYRITE (LocKED) - 3.4
PYRITE (LiBERATED) ' 2.l
GANGUE 2.5

THE LOCKED PYRITE AND PYRRHOTITE RANGED IN SIZE FROM 14 microns To 58 MICRONS.

THE AVERAGE SIZE OF THZ LIBERATED PYRITE WAS FOUND TO BE APPROXI MATELY 14 MICRONS,
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- CALICO IRON RESERVE ESTIMATE

. ___7;. THE ATCURACY OF AN IRON RESERVE ESTIMATE DEPENDS UPON THE DRILL HOLE SPACING

i

- AND CONTINUITY OF MINERALIZATION BETWEEN HOLES. IT Is VERY IMPORTANT IN PREPARING AN

I

MOUNT OF DRILL HOLE AND

A

QRE ESTIMATE IO..DFSTGE;IATE THE CLASS OF ORE BASED ON THE A

b e

N sSAMALE nATA, IHRFFMRE}._SERVE ESTIMATE CLASSIFICATIONS ARE AS FOLLOWS:

pRQ‘.’.‘:—,” ’?:'-‘?L_E:._THE DPRE Z,'_QN: HAS BEEN DRILLED AND SAMPLED ON A CLOSE ENOUGH GRID,

} ST 2

[ . .. AND THE GEQLOGICAL CHARACTER IS SO WELL DEFINED, THAT THE SIZE, SHAPE, AND

e e | _MINERAL CONTENT ARE WELL ESTABLISHED. THE CALCULATED TONNAGE AND GRADE

A SHQUI D BE ACCURATE WITHIN 10%. .

JaDICATED ORE = THE TONNAGE AND GRADE ARE COMPUTED PARTLY FROM SPECIFIC

i = mewe x SAMPLIND 7D PARTLY FROM PROJECTION FOR A REASONABLE DISTANCE BY GEOLOGIC

s A e
"INFERENCE. THE DRILL HOLES OR SAMPLE SITES ARE TOO WIDELY SPACED TO COM-—

PJITﬁLY QUTLINE THE ORE ZONE AND GRADE.

o INFERRED ORE - THE TONNAGE AND GRADE ARE BASED LARGELY ON A BROAD KNOWLEDGE

. OF THE GEOLOGIC CHARACTER OF THE DEPOSIT AND FOR WHICH THERE ARE FEW, IF ANY,

SAMPLES OR MEASUREMENTS. DEPOSITS THAT ARE COMPLETELY CONCEALED

-

) kel - -

P ST S BEAY BE INGLINSECIF THERE IS SPECIFIC GEOLOGIC EVIDENCE OF THEIR PRESENCE .

s = THE CALICO IRON "INFERRED" RESERVE CLASSIFICATION

o P TEF TATA AVAILABLE FOR CALCULATING THE CALICO IRON ORE RESERVE INCLUDES DRILL
! HoLEs CA-1, CA-3, CA-4, CA-5, AND CA-6, WHICH PENETRATE ORE GRADE MATERIAL,
] C '
I

oo A0D A MAGNFTID METER SURVEY WHICH SUGGESTS CONTINUITY BETWEEN HOLES, A RESERVE

. ' -BASED ON THIS DATA IS CLASSIFIED AS "INFERRED ORE" .
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FIGURE 7 SHOWS THE LOCATION OF THE DRILL HOLES. - PLaTe 1 ILLUSTRATES A

THREE-DIMENSIONAL PICTURE OF THE DRILL HOLES AND MINERALIZATION.

THE RESERVE CALCULATIONS ARE BASED ON DRILL HOLES CA-1, CA-3, CA-4, CA-5,

AND CA-6.

CoMPOSITE ASSAY INTERVAL:

THE ASSAYS FOR EACH OF THE SIX HOLES HAVE BEEN COMPOSITED AT 50 FOOT LEVEL

INTERVALS (SEE APPENDIX I). A 50-FOOT INTERVAL IS USED SO VARIATIONS IN GRADE OVER

SHORT DISTANCES WOULD SHOW UP.

»

DRILL HoLEs CA-4, CA-1, AND CA-3 AND THE MAGNETIC ANOMALY (seEE Ficure 3,
PAGE 11 ) INDICATE THE LENGTH OF THE MINERALIZATION. DRILL HOLES CA-5 AND CA-§
INDICATE THE WIDTH OF THE CENTRAL PART OF THE MINERALIZED ZONE . meL HoLEs CA-5,
CA-1, AND CA-§ SHOW THE HIGHEST GRADE MAGNETITE OCCURS IN THE CENTER OF THE TABU-
LAR MASS AND DECREASES OUTWARD IN WIDTH. DRILL ‘HOLE CA-1 PENETRATES THE CENTER
OF THE MINERALIZED ZONE DOWN TO 2,500 FEET. THE ZONE APPARENTLY DIPS TO THE WEST
BELow 2,700-3,000 FEET As HOLE CA-1 INTERSECTS WEAKER MINERALIZATION AND CA-5
IRON ASSAYS INCREASE,

BECAUSE THE DECREASE IN GRADE WITH INCREASING WIDTH WILL HAVE AN EFFECT ON
TONNAGE AT CERTAIN CUT-OFF GRADES, THE RESERVES HAVE BEEN CALCULATED FOR IRON
ZoNE wiDTHS oF 100, 200, 400, -AND 600 FeeT.
AREA OF INFLUENCE:

i e Ll

FIGURE 7 SHOWS THE BASIC RESERVE CONFIGURATION. 4
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PLAN ViEW

O CA-6

. : —LCA—I
AN

100 FT.

N\ \\200:-—1’
N\

600 FT
X

? - 500FT IOIOOFT
[} J

ScCALE

FiGure 7 AREA OF INFLUENCE FOR CALICO -
~ReseRvVE CALCULATIONS

CA-3
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A LEVEL PLAN SIMILAR TO FlGUuRg 7 IS DRAWN _F‘OR EgCH LEVEL,

FIRST, A LONGITUDINAL SECTION 1S DRAWN INCLUDING ALL 43 0%Fe (PraTe 1). THis
SHOWS THE BASIC SHAPE OF THE MINERALIZED ZONE. I[F EACH OF THE Ho:_z.-‘; CA-4, CA-1,
AND CA-3 ON A LEVEL HAS AN ASSAY VALUE, THE AREA OF INFLUENCE IS EXTENDED ONE HALF
THE DISTANCE BETWEEN THE HOLES. [F ONE OF THE HOLES DOES NOT HAVE ASSAY VALUE, THE
AREA OF INFLUENCE IS DEPENDENT UPON THE APPARENT GEOLOGIC SHAPZ OF THE MINERALIZED
ZONE. THE SAME PRINCIPLE 1S APPLIED TO THE OUTSIDE AREAS OF INFLUENCE TO THE NORTH-—
was-r .OF{'.(?A—Q AND SOUTHEAST oF CA-3. [RON AND COPPER VALUES ARE ASSIGNED TO EACH
100,. 200, .774;0‘0, AND 600 FooT BLOCK. WHERE A HOLE DID NOT FALL WITHIN A BLOCK, THE
VALUE IS CALCULATED BY LINEAR -INTERPOLATION. THE 200 FOOT BLOCK ARE ASSIGNED THE
SAME VALUE AS THE 10.0 FooT BLocK. THE 400 FOOT BLOCKS ARE INTERPOLATED. [T IS NOT
POSSIBLE TO INTERPOLATE VALUES AT CA-4 BECAUSE IT IS THE ONLY HOLE TO WORK WITH.

HowEVER, "HYPOTHETICAL" VALUES FOR THE 600 FooT BLOCKS ON EACH SIDE oF CA-4
AND CA-3 ARE (..‘.AI_CUL.ATED BY ASSUMING THE MINERALIZATION AND ASSAYS WILL DECREASE

H o

OR INCREASE AT THE SAME RATE AS THEY DO BETWEEN HOLE CA-6, CA-1l, anD CA-5. As

,

AN EXAMPLE REFER TO FIGURE 7 NOW:

HoLse FE Cu %FACTOR

CA-6 31.1 .094 66% (46.6 x .66 = 31.1)
CcA-1 46.6 .097 -

CA=5 22.9 . 049 49%

THEN APPLYING THE % FACTOR TO HOLES CA-4 AND CA-3 THE OUTER BLOCK VALUES ARE

CALCULATED AS FOLLOWS:

HoLe YFAcToOR %Ee CA-4 %cuy -4
EasT-600 Fr CA-4 Y& 26.9 = (40.7 x . 66) 0.074 = (.113 x . 66)
WesT 600 FT CA-4 49 19.9 : ' 0.055
EasT 600 FT CA-3 66 24.9 : 0.075
WEesT 600 FT CA-3 66 18.3 : 0.039

i ‘.
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\LL OF THE DRILL HOLES HAVE NOT ALL BEEN DRILLED TO THE SAME DEPTH. IN THOSE

NCES WHERE GEOLOGIC INFERENCE INDICATES THE MINZRALIZED ZONE EXTENDS INTO

5 NOT DRILLED AN AVERAGE VALUE FOR THE HOLE IS CALCULATED. BY AVERAGING ALL

'S IN EACH OF THE HOLEs CA-1, CA-4, CA-5, AND CA~6 THE FOLLOWING RELATION=~

ZXISTS:
ON THE AVER;}GE'
CA-4 = .77 CA-1
CA-6=.60cCA-5
TIGURES 8 AND 9

SHOW THE APPROXIMATE SHAPE .OF THE IRON BASED ON

vS. NOTE THAT THE IRON ZONE HAS A NEAR VERTICAL, TABULAR SHAPE THAT DIPS TO

AST AT DEPTH. THE HIGHEST IRON VALUES ARE IN THE CENTER.

ZONE RESERVES:

THE RESERVES HAVE BEEN CALCULATED FOR THE FOLLOWING MINERALIZED ZONE WIDTHS.

Lo
L

. - WipTH

) ' 100 FT.
200
400
600

A RESERVEZ SUMMARY FOR EACH 50 FooT LEVEL IS IN APPENDIX, II, [T INCLUDES

TONNAGE AND AVERAGE GRADE (IRON AND COPFER) FOR EACH WIDTH ON EACH LEVEL AND

SUMULATIVE TONNAGE AND GRADE FROM THE TOP TO BOTTOM FOR EACH WIDTH ON EACH

THE IRON VALUES IN THE MINERALIZED ZoNE RANGE FrRom 0% Fe To 65% FE. THEREFORE,

RESERVES ARE COMPUTED AT VARIOUS IRON CUTOFF GRADES TO SHOW THEZ DECREASE IN

‘AGE WITH AN INCREASE IN GRADE. -
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SIS 7 WA 77 A :
UNMINERALIZED
' VoLCANICS 5
1320 FeET
_.L»i//\ \L\“_i?/\\_\_\//_,,.z.;_/.i"

NN

Nib
N
BN/

3370 reET

FxéURE 8 CR0OSS SECTION OF +30

PossisLE CONFIGURATION OF
+30% FEZoONE .

=

200 400 FeEeT
_[ .

SCALE

12560 FEET

¢ Fe ZoNE THROUGH

DriLL HoLEs CA-5, CcA-1, anp CA-3 - -
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3422 Fr

3325 FT

A
3627 FT _ (l) ‘ 4()'0 80? FEET
SCcALE

FIGURE 9 LONGITUDINAL SECTION oF +30% FE ZoNE THRoUGH DRiILL HoLEs CA-4, CA-1, anp CA-3
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TasLE X]I SUMMARIZES THE RESERVES FOR VARIOUS CUTOFF GRADES. A TONNAGE FACTOR
y¢ 11 cuBlc FEET PER LONG TON IS USED FOR ALL CALCULATIONS BECAUSE OF THE GEOLOGIC
INCERTAINTIES IN EXTRAPOLATING OUTWARD FROM THE DRILL HOLES. WHEN THE DEPOSIT 1S

JRILLED OUT, MORE EXACT SPECIFIC GRAVITIES WILL BE AVAILABLE AND THE TONNAGE FACTOR

VILL VARY DEPENDING ON THE IRON GRADE.

] _ TABLE XI
"INFERRED" CALICO IRON RESERVES

CuUTOFF INFERRED : AVERAGE - AVERAGE

RAD TONNAGE . Y%Fe _ %Cu
0%FE 563 M* 24.9% Fe 0.081% cu

10 483 .28.3 0.074"
20 359 32,9 0.081
25 272 36.2 . 0.082
30 188 40.1 - 0.080

» 35 32 43,5 0.083
£0 88 45,3 0.088
45 57 48.7 0.094
50 20 52,1 0.104
55 2.6 55.7 - 0.099

¥ ™M = MILLIONS OF LONG TONS.

IT IS INTERESTING TO NOTE THAT THE AVERAGE COPPER GRADE IN TABLE XI DOES NOT
CONSISTENTLY INCREASE IN GRADE, WITH AN INCREASING CUTOFF GRADE, AS THE IRON DOES.
THE REASON FOR THIS IS THAT THE OVER-ALL COPPER .GRADE 1s 0.08% Cu, ALTHOUGH HOLE
CA-3 INTERSECTED A 130-FoOT SECTION WITH AN AVERAGE GRADE oF 0.80% Cu (seE
Ficurz 1), THE IRON ASSOCIATED WITH THE HIGHEST COPPER VALUES (1,550 LeveLr) IS‘
LeEss THAN 10% Fe. THEREFORE, THE HIGH COPPER VALUES ARE INCLUDED .m THE TOTAL
TONNAGE AT A 0% FE CUTOFF BUT NoT INCLUDED IN THE 10% FE éu‘ros‘F VALUES. THE DE-C:lREASE'.

IN COPPER GRADE FROM THE 50% To 55% FE CUTOFF GRADE POINTS 1S DUE TO THE VERY SMALL

LOCAL TONNAGE oF +55% FE WITH A LOWER AVERAGE COPPER VALUE. ,
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MINING METHODS

SOME OF THE FACTORS THAT DETERMINE THE FEASIBILITY OF MINING A MINERAL DEPC

ARE AS FOLLOWS:
1. MiINING METHOD.
2. CUTO.F'F_ GRADE OF THE ORE.
3._ AVERAGE GRADE OF THE ORE.
4, DISTRIBUTION AND CONTINUITY OF THE ORE,

UNDERGROUND BrLock CAVING

Ficures 8 & 9 (pp 52 & 53) sHow CRO-SS SECTIONS OF THE CALICO IRON ZONE. THROUC
DRILL HOLES CA-§, CA-1, ano CA-S5, Téz—: CROSS SECTIONS SHOW THAT BECAUSE OF T+
DEPTH OF COMMERCIAL GRADE MiNERALIZ;RTION THE DEPQSIT CAN- BE MINED.ONLY BY UNDE-
GROUND TECHNIQUES. THERE J;-\RE 1,330 FEET OF POST-MINERAL VOLCANICS OVERLYING T
MINERALIZED ZONE, THE CHEAF-’EE.‘;T UNDERGROUND MINING METHOD IS BLOCK CAVING AS IT
DONE Aj' THE CLIMAX, COLORADO. MOLYBDENUM MINE AND THE SAN MANUEL, ARIZONA ¢
MINE. BLOCK CAVING PERMITS A LOW COST, LARGE TONNAGE, MINING OPERATION.

BLOCK CAVING IS DEPENDENT UPON (1) A LARGE TONNAGE oF ORE, AND (2) FRACTL
SYSTEMS AND ROCK STRENGTH OF THE ORE ZONE AND OVERLYING WASTE ROCK. IN ORDER T
GET AN IDEA OF THE BLOCK CAVING POTENTIAL OF THE IRON ZONE, WALKER-MARTEL CONT:
Mr. Ep Boacz:{r-:RT AND MR. W. STILL, EXPERT CONSULTANT MINING ENGINEERS IN.BLOC:
CAVING TECHNIQUES, TO EXAMINE THE DRILL CORE FROM ALL OF THE HOLES. BOTH INDICA

THAT THE GEOLOGIC CHARACTERI.STICS OF THE ROCK WOULD PERMIT A BLOCK CAVING TYPE ¢

i . .
: .

OPERATION.
MINING COSTSFOR AN EFFICIENT BLOCK CAVE TYPE OPERATION ARE AROQUND 51.50 PE:

i

MINED. BASED ON THE CROSS SECTIONS ABOUT 75% OF THE ORE COULD BE RECOVERED BY

=55=



Lo ¢ YHE LIMITED DRILL HOLE DATA AND GEOLOGICALLY INFERRED DISTRIBUTION OF

<g, IT 1S NOT PRACTICAL TO MAKE A DETAILED MINE PLAN AT THIS TIME,

CuTofFF GrADE AND AVERAGE GRADE QF THE IRON ZONE

IN ALL MINING OPERATIOMS THERE IS A LOWER ORE CUTOFF GRADE THAT MAY BE ECONOMI-

i F - L TER
3 e w Tim

LMINED. IN ADDITION, AN AVERAGE MINE RUN GRADE MUST ALSO BE MAINTAINED.

& ~

. . L EE— T e Rt e
- = = s T

. X!l sHOWS SEVERAL E£XISTING UNDERGROUND IRON MINES, THEIR GRADE AND MINING

o T B X SGeERY -y

oo, “THE ALL2AGE GHAUZ FUR THESE MINES RANGES B=TweEN 30% FE To 46% Fe ano

[ - : , -
s n

. ‘. 2 e .
wges 34.4% FE. IN ORDER TO MAINTAIN AN AVERAGE GRADE oF 40.1% Fe For THE

‘3, THE RESERVE FIGURES IN TABLE XI, PAGe 54 , SHOW A CUTOFF GRADE OF 30% Fe

TOTAL TONNAGE OF 188 MmiLLIoN Tons. THE 30% FE CUTOFF GRADE WOULD PROBABLY

—

ASONABLE FOR THIS TYPE OF AN OPERATION.

EOL -

DiSTRIBUTION AND CONTINUITY OF THE ORE

- - LT T S
. - Pl e

i T

A BUUCR TAVE TYPE OF OPERATION IS MOST EFFECTIVE FéR A LARGE TONNAGE OF ORE THAT

¥

RTICALLY AND CONTINUOQUSLY DISTRIBUTED. AN ERRATIC MINERALIZED ZONE CANNOT

MICALLY BE MINED BY BLOCK CAVE TECHNIQUES BECAUSE OF THE 'HIGH DILUTION FACTOR.

-—— —_—

= 7 SHOWS THE DISTRIBUTION AND CONTINUITY OF THE IRON ZONE THROUGH HOLES CA—S,

-, AND CA~-6 FOR A 30% cuToFF GRADE. THERE 1S AN UPPER AND LOWER ZONE OF RELA-

. # . o TR

¥ CONTIMNIDYS TORE™ |HAT COULD PROBABLY BE MINED BY BLOCK CAVE TECHNIQUES. THE

r e
b g . - R e TP

“Io {=PTH OF THE wePsER Zone 1s 2,000 FEET BELOW THE SURFACE; AND THE AVERAGE
* OF THE LOWER ZONE IS 3,100..FE‘E-T BELOW THE SURFACE. IT IS IMPORTANT TO NOTE
i':;:,:ﬁ“‘u: THE iBod YALUES HAVE BEEN INTERPOLATED FROM DRILL HOLEs CA-6, CA-1,
SA=5., THE ACTUAL SHAPE OF THE MINERALIZED ZONE CHANGES TO THE NORTHWEST AND

FZAST. THIS 15 ALSO SHOWN IN PLaTe 1, overtay 1.
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AREA

* CorNWALL DisTRrICT, PA.

IrRoN MOUNTAIN, MoO.

MEeERAMEC Mins, Mo.

Apironpacks, N. Y.

BirMINGHAM, ALA,
ALcomA ORE,
MicHICIPOTEN, ONT.

LLORRAINE DISTRICT
FRANCE

DANGKALAN MINE,
Larapr, P. I.

Mo—i—RroNA MINE

lTABLE X1l
AVERAGE GRADE FOR UNDERGROUND
IRON MINES

TvyPE oF ORE

MAGNETITE

MAGNETITE=
HEMATITE

‘MAGNETITE—-
HEMATITE

MAGNETITE

SEDIMENTARY

HEMATITE

SIDERITE

QoLilTiC I35

MAGNETITE

MAGNETITE-

NoORwWAY HEMATITE
KamaisHl MINE MAGNETITE
JAPAN :
SAIZGITTER DISTRICT HEMATITE
GERMANY '

UNDERGROUND:

L]

APPROX.

Grans, %
36-42

35
45+
25-45
30-37
30-35
30
38
32
32

30

Ave. =34.4% Fe

MINING
METHOD

BLOCK CAVING

HoRIZONTAL
OPEN STOPING

LONG HOLE
SHRINKAGE

INCLINED ROOM
AND PILLAR

Room AND
PILLAR

_ SuB—-LEVEL

STOPING

Room AND
PILLAR

SuB-LEVEL
STOPING

SuB-LEVEL
STOPING

BLOCK CAVING

=87 =



ECONOMICS OF MINING THE CALICO [RON DEPOSIT
A HYPOTHETICAL EXAMPLE

THIS SECTION OF THE REPQRT PRESENTS A HYPOTHETICAL EXAMPLE FOR MINING THE

ZALICO IRON DEPOSIT. THE PURPOSE OF THE EXAMPLE IS TO INTRODUCE TO MANAGEMENT

'HE CAPITAL INVESTMENT AND OPERATING COSTS OF SUCH A VENTURE.,

CosSTs AND PRICES ARE ESTIMATED FROM UP=TO—-DATE IRON INDUSTRY AVERAGES., THsg
JASIC REQUIREMENT IS TO GENERATE AN AFTER TAX NET PROFIT OF $1 MILLION PER YEAR,
F A GREATER PROFIT IS DESIRED, THE OPERATING COSTS WILL STAY ABOUT THE SAME BUT
APITAL INVESTMENT WILL INCREASE PROPORTIONATELY TO THE Pl;OFIT. For INSTANCE,
FA $2 MILLION ANNUAL NET PROFIT IS REQUIRED, THE CAPITAL INVESTMENT WILL DOUBLE.

THE ONLY SALABLE PRCDUCT IS AN IRON PELLET. IT (S POSSIBLE THAT THE COPPER,

YRRHOTITE, AND PYRITE BY-PRODUCTS ALSO HAVE SOME VALUE BUT THEY ARE NOT CONSIDERED
)
T THIS TIME.,

IrRoN RESERVES

IRON ORE: MAGNETITE
Cur-oFF Grabe: 30% Fe=, Averace: 40% Fe
MINING METHOD: UNDZRGROUND BLOCK CAVING — 70% RECOVERY

RESERVES: .
DiSCOUNT FACTOR DISCOUNTED RESERVES
PROVEN. . . .NONE 0% -
INDICATED . . .NGNE 30% -
INFERRED . . .188,000,000 Tons* 50% 94,000, 000 Tons

REcoveraBLE ReservVes: 0.70 x 94,000,000 = 66,000, 000 Tons
RATIO OF CONCENTRATION = 2.26101.0

ANNUAL ORE PRODUCTION: 2,825,000 Tons

LiFE cF THE MINE: 23 YEARS )

* ALL TONNAGE FIGURES REFER TO LONG ToNs (2240 LBS. )

=58
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RAT10 0oF CONCENTRATION

AVERAGE IRON GRADE: 4£0.1% Fe
R MAGNETITE REcoveERrY: 70%
RECovERY Grape: 0.70 x 40.1 = 23.1% Fg
PELLET GRADE: 63.5% Fe _
'RATIO OF concENTRATION: %.% ~ 2.26 10 l.dO*

* EXPLANATION = 2.26 TONS OF IRON ORE MUST BE
MINED TO PRODUCE ONE TON OF CONCENTRATE.

EsvivaTsa PrspsosucTiony TIvs ang CaprTar INVESTuvENT

DRILL!NG, PLANNING, AND UNDERGROUND DEVELOPMENT TAKES ABOUT FIVE YEARS.

]

ESTIMATED CAPITAL INVESTMENT COSTS ARE AS FoOLLOWS:
"

YEAR ITEM CAPITAL INVESTMENT
Bee. 1 | | DRILLING ' ' ' $2,000,000
Eno 1 : DRILLING | 2,000,000
3 P.LANNING, SHAFT 4,000,000
4 | SHAF‘T + MINE EQUIPMENT
+ PLANT ‘ 20,000, 000 .
5 PREPRODUCTION + MINE
+ PLANT -10.000,000
TOoTAL CAPITAL INVESTMENT _ ' $40,000,000

[T MUST BE EMPHASIZED THAT THIS IS AN EXAMPLE BASED ON iNFERRED RESERVES.

THE

IN AcTUAL PRACTICE, CAPITAL INVESTMENT 1S BASED MAINLY ON PROVEN RESERVES, ADD_!-

TIONAL DRILLING IS NECZSSARY ON THE CALICO TGO PUT THE INFERRED RESERVES INTO THE

PROVEN CATEGORY. v +

=59~
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ESTIMATED OPZRATING CosTS

TABLE XIIl SUMMARIZES THE UNIT OPERATING COSTS.

ITEEL MILL IS IN SAN FRANCISCO, THE ROYALTY INCLUDES A NET SMELTER RETURN TO THE

NDIANS AND OTHER NONPARTICIPATING PARTNERS,

L0060 0|

IT 1S ASSUMED THE NEAREST

< i
< 1

TABLE XIil

ESTIMATED CALICO OPERATING COSTS¥*

BLOCK CAVE MINING+ = « =« « « « « » 51,50
BeENEFICIATION

GRINDING AND CONCENTRATION - - 1.03

PELLET AGGLOMERATION
REGRINDING =+ + =+ = + « + « « « « « v
PELLETIZING 5 & % #.% o @ @ § % & %V s s

GENERAL CosTsS
OVERHEAD, STOCKPILE, LOADING, RAIL - - -
SuBTOTAL = OPERATING COST o e e

PAYMENTS _ .
ROYALTY -« = « o o o o N e v v v vin ™
STATE AND LOCAL TAXES + + « =+ + + « o =
FEDERAL INCOME TAX =+ « =« « « o« o o =« =«

AMORTIZATION =+ = = « o o « o o « o « o =
' TOTAL OPERATING COST+ « =« « + «

TRANSPORATION = SCHURZ TO SAN FRANCISC&E*-* .

ToTAL CosT DELIVERED « « + =« « =

* CosTs ARE BASED ON 1RON INDUSTRY AVERAGES.

*%* RATIO OF CONCENTRATION 2:26 T0 1.0. )
*%% ASSUME A STEEL MiLL AT SAN FRANCISCo., (Nonz

THERE

S/LoNG ToN orRE  S/LoNG ToN PELLETH¥

$ 3.39

2.33

. $15.20/LonG ToN
PELLET

Now. )

=50~
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INET PRoOFIT

THE NET PROFIT, BASED ON OPERATING COSTS, ARE AS FoLLOWS: -

¢/ U S/ToN PELLET

VALUE OF oRE As oF 9/6/67 25.20¢ $16.00
ToTAL OPERATING COST 23,93 15,20
ToTAL NET ProFIT 1.27¢/LTU $ 0.80/Ton PELLET

L]

SSTIMATED ANNUAL PELLET PRODUCTION . ., . . . . . . 1,250,000 Long TONS/YEAR

ISTIMATED ANNUAL NET PROFIT AFTER TAXES,
’EPLETION, AND DEPRECIATION . , , . ., . . . . . . $1,000,000

* LTU = LoNG TON UNIT. FoOR ExAMPLE, 63.5% F= peLieTs = §3.5 1TU. AT A PRICE
25.2¢/1TU THE ToTAL VALUE = 63.5x25.2 = $16.00/Ton PELLET

DiscouNTED CAsH TLow ANALYSES

THERE ARE MANY METHODS oF ECONOMICALLY EVALUATING A MINERAL DEPOSIT TO
STERMINE THE RATE OF RETUR.N ON CAPITAL INVESTMENT AND EACH CORPORATION HAS
IFFERENT TECHNIQUES. -

THE FOLLOWING CASH FLOW AI.\IAL.YSES IS APPLICABLE TO THE PRESENT EXPLORATION
HASE OF THé Carico DEPOSIT. IT IS BASED ON NET INCOME BEFORE DEPLETION, DEPRE-
!ATION, AND TAXES, No cosT oF MONEY IS PROVleD IN THE RETURN onN INVESTMENT

%LCULATIONVBECAUSE THE AIM OF THE MEASURE IS TO DETERMINE A BEFORE-TAX PERCENT

TURN TO COMPARE WITH THE COST OF MONEY.

N TR '
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!
DMLJMJMM&I'CAN BE EXPZZ.LD FOR THE HYPOTHETICAL CALICO EXAMPLE,

CasH FLow RATE oF RETURN

Gross PELLET varue @ 25.2¢/LtTu. . . . . . . $16.00/LoNG-ToN

OPERATING cosTs¥®
MiNING cusT o o o e W & & W W S e e 8.55
TRANSPOLATION . .

© eie 4 s 4 o . $11.30/LONG TON PELLET

BET VALLZor FoLies - B TiTa.
AEE EmT o

1
-

$4,70/LoNG ToN

CANMUAL NET [ncomz® il . $5,875,000

PAavyBAcKk PERIOD = $40,000.000 = 6.8 YEARs
: $5,875,000 '

* BEFORE DEPLETION, DEPRECIATION, AND TAXES,

TABLE XIV sHows THAT A 129 DISCOUNTED CASH FLOW RATE—OF—-RETURN ON THE

- .

INAL DRILLING WOULD PROBABLY "PROVE UP" MOST OF THE INFERRED ORE WHICH WOULD

*AEASE THE LIFE OF THE MINE AND ALSO RAISE THE RATE OF RETURN UP TO ABGUT 15%.

ADDI-

D Chore T T

}
i
|
|

TABLE X1V
o CALICO CASH FLOW TABLE
- 3 INVESTMENT CasH FLow®
SrmimmmcoryEanl . L. L JFo L L L $2,000,000
"END OF YEAR S 2,000,000
2y s s s oaw s 2,000,000
3e e v ... 4,000,000
49 s v s sw 20,000,000 /
S w soaws wes 5 owes 10,000,600
: "6

. ‘. . ° . ] . . “- LI e - . . . e .. $5,875,000**

28. ... .. ... 5875000

DiscounTED CasH FLow RATE oF RETURN = 12% ;

* NET INCOME PLUS DZPLETION, DEPRECIATION, AND TAXES

" ASSUME A UNIFORM INCOME OVER THE LIFE OF THE MINE FOR THE HYPOTHETICAL
EXAMPLE,
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T T




REDUCING PELLET COS7TS
As sHOWN IN TABLE XIII, pace 60 , PELLITIZING COSTS ACCOUNT FoR 14% oF THE
TOTAL PRODUCTION COSTS. IN ADDITION, A CONSIDERABLE PART OF THE PLANT CAPITAL

EXPENSE IS FOR FURNACES TO PRODUCE THE PELLET.

THE GRANGESEERG COMPANY IN SWEDEN IS TESTING A NEW METHOD FOR PRODUCING
’

IRON PELLETS WITHOUT HEATING AND POSSIELY AT ONE FIFTH THE COST OF CONVENTIONAL

METHODS. PRESENTLY, FURNACES ARE USED TO HEAT POWDERED oRE To 1,400° C. To

PRODUCE PELLETS.

ANOTHER SCIENTIFIC EREAKTHROUGH IN STEEL MAKING IS UNDER INVESTIGATION BY
THE QueEBEC IRON TITANIUM CORPORATION IN CANADA. THEY ARE WORKING ON A NEW

PROCESS TO REDUCE IRON ORE TO A POWDER THAT COULD BZ CONVERTED DIRECTLY INTO

STEEL. IF THE PROCESS PRQVES FEASIBLE, THIS TECHNIQUE MIGHT ELIMINATE THE NEED

TO MAKE PELLETS AND ALSO DR'AMAT-ICALL‘.’ EFFECT .THE PRESENT STEEL MA KING TECHNIQUES,
ALL OF THESE NEW ADVANCES IN TECHNOLOGY MUST THCROUGHLY BE EVALUATED BEFORE
DECISIONS ARE MADE TO PUT THE IRON PROPERTY lb‘ﬂ'o PRODUCTION.. iF EITHER OF THE ABOVE
TECHNIQUES WORK OR ARE F.EASIBLE, THE TOTAL OPERATING COST PER TON OF CONCE&TRATE
WOULD BEE DRAMATICALLY REDUCED AS WELL AS A REDUCTION IN TOTAL CAPITAL EXPENDITURES

FOR SUPPORTING PELLET MAKING EQUIPMENT.

-PRr TS

THERE 1S A POSSIBILITY THAT COPPER AND SULFUR BY-PRODUCTS COULD BE RECOVERED

[} " !
FROM THE IRON ORE DURING BENEFICIATION,

COPPER:

THE OVERALL AVERAGE COPPER GR&#0E 1s 0.08% copP=r. THIs 1s EQUIVALENT To 1.8

[

POUNDS COPPER PER LONG TCN AND AT BEST WOULD ADD AN ADD!TIéNAL 20 CENTS PER TON

i AT e =g
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PROFIT. THE COPPER OCCURS AS CHALCOPYRITE (CquSz). HowEVER, DRILL HOoLE CA-3
INTERSECTED A 130 FOOT SECTION OF CHALCOPYRITE AVERAGING 0.79%5 Cu. SINCE ONLY
ONE HOLE INTERSECTED THIS HIGH GRADE ZONE, THE EXTENT AND DIST-REBU'HON OF THIS
OCCURRENCE 1S NOT KNOWN. THE CoOLORADO ScHOOL oF MINES RESEARCH FOUNDATION
BE-&EFICMT:ON TESTS ON THE IRON SAMPLES FROM DRILL HoLE CA-1 ALSO INCLUDED FLOTA—
TION STUDIES ON THE SULFIDE MATERIAL FROM THE MAGNETIC CONCENTRATION. THEY CON-
CLUDED A HIGH RECOVERY OF THE CHALCOPYRITE g.\} FLOTATION IS POSSIBLE AND THEY MADE
A CONCENTRATE OF 12, _6% Cu. THEIR CONCLUSIONS WERE THAT ADDITIONAL FLOTATION
TESTS SHOULD BE MADE TO DEVELOP INFORMATION RELATED TO THE ECONOMICS OF PRODUCING
A CHALCOPYRITE BY-PRODUCT. THIS STUDY WOULD INCLUDE DETERMINING (1) GRINDING
REQUIREMENTS AS SUBSTANTIAL COPPER MAY BZ PRESENT IN THE NONMAGNEZTICS FROM
COARSE COBBING, (2) coPPﬁR RECOVERY, AND (3) GRADE OF CONCENTRATE.
SULFUR FROM PYRRHOTITE

CONSIDERABLE PYRITE (FES)) AND PYRRHOTITE (FES) ARE ASSOCIATED WITH THE IRON
MINERALIZATION. L.ooCAL ZONES CoONTAIN UP To 30 PERCENT PYRRHOTITE ALTHOUGH THE
AVERAGE FOR THE IRON ZONZ 1S PROBABLY AROUND 6 PERCENT. IF A FLOTATION CIRCUIT
WERE INSTALLED FOR COPPER, ALL SULFIDES WOULD BE RECOVERED. ONE OF THE
FALcoNBRIDGE NICKEL COMPANY'S [RON MINES IN CANADA HAS A SPECIAL PYRRHOTITE
RECOVERY SYSTEM FROM WHICH A SULFUR BY-PRODUCT IS PRCDUCED BY ROASTING. THE

DETAILS AND ECCNOMICS OF THE PROCESS ARE NOT AVAILABLE., Dorr-OLIVER, INC, v

INSTALLED THE EQUIPMENT.

A
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AUSTRALIAN I[RON COMPETITION

THE LARGE, LOW COST, OPEN PIT IRON MINES IN AUSTRALIA ARE FORCING THE WORLD
IRON PRICES DOWN To 21¢/LTU (VERSUS' 24,2¢/LTU FOR THE CALICO) AND POSSIBLY LOWER
IN THE NEXT FEW.YEARS. AUSTRALIAVIS BECOMING JAPAN'S LARGEST SUPPLIER. JAPAN
PREVIOUSLY WAS ONE OF THE MAJOR BUYERS OF U.. S. EXPORTED IRON. THERE ALSO IS A
POSSIBILITY THAT AUSTRALIA CAN ECONOMICALLY Expdm‘ THEIR IRON INTO THE U, S. Sincs
IT WOULD BE A MINIMUM OF FIVE YEARS TO PUT THE CALICO PROPERTY INTO PRODUCTION, A
COMPREHENSIVE MARKETING STUDY IS NEGESSARY TO GUARANTEE THE MINE WILL BE -COMF‘ETI-

TIVE BY THE TIME IT STARTS TO PRODUCE. HOWEVER, A WORLD POLITICAL SITUATION CAN

IMMEDIATELY CHANGE SUPPLY AND DEMAND REQUIREMENTS.

Ay
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APPENDIX i

CALICO IRON RESERVE ASSAY VALUES

COMPOSITED AT 50 FCOT LEVELS

—
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cA-1

YFE ocu
1.3 .007
12.0 . 049
9.4 . 044
0.0 .000
15.9 . 060
13.4 .166
17.3 . 037
20.5 . 091
31,2 .053
40.3 . 067
44,4 .083
39.7 . 091
39.3 .088
50.7 .081
42,0 . 084
46.6 .097
43.9 .093
47.1 .077
51.4 .146
10.7 . 044
17.0 . 076
34,0 .106
28.6 .080
27.8 .125
19.8 .175
27.0 101

CA-3
UFE Y cu
26.0 .016
47.4 . 031
37.8 .026
35.2 .038
39.6  .020
22,6 ,012
41.4 .050
41.5 . 056
31.2 101

APPENDIX I
CALICO IRON RESERVE ASSAY VALUES
COMPOSITED AT 50 FOOT LEVELS*

CA-4 CA-5 CA-§
UFe Ycu %Fe  _%Cu %FE %cu
24.3 .069
29,2 037
18.9 . 031

0.00 . 051 26.7 . 072

0.0 . 094 25.8 .053
17.4 .033 22.8 ,052
22.4 . 036 24,8 . 051
13.2 . 018 24,2 . 060

2.6 .023 30.2 . 060

6.3 012 33.7 . 061 )
o & .01.0 28.0 . 074 1.3 .100

5.8 .032 43.8 .086 10.8 .098

8.1 . 021 38.0 .081 5.5 . 067
31,7 .081 26.8 . 052 22.8 .079
40.7 113 22.9 . 049 31.1 . 094
23,5 . 047 22.1 . 042 29.6 .074
19.5 .038 27.6 .070 11.8 . 054
33.4 ,083 26.5 .039 16.3 .050
19.5 . 075 20.4 . 045 20.0 . 060
39.8  .115 257 . 046 15.4 . 064
24.6 . 092 17,7 . 045 16.0 . 048
38.7 . 089 16.9 . 081 24.1 .053
23.0 .069 23.3 .073 17.2 . 067
14.8 . 039 21,6 .087 13.0 . 052
14.6 . 029 17.0 .077 (1o.0 L 046) %%

CoNTINUED ON

NEXT PAGE.
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LEVEL

1850
1800
1750
1700
1650
1.600
1550
1500
1450
1400
1350
1300
1250
1200
1350
1100

"-1050
1000

950

CA-1
O FE %Ccu
32.0 . 085
32.0 . 085
22.5 . 072
38.7 . 081
54,5  ,126
55,7 .099
47.3 .088
47,3 .120
45,3 114
45,3 J117
47.7 . 065
48,7 . 086
40.6 102
50.4 .079
46.3  ,055
51.3 . 088
46.3 .088
45,6 .095
23.8 161

* COLLAR ELEVATIONS: CA-1: 4533 FT., CA~2:4423FT., CA-3: 4375 FT ., CA-4: 4677 Fr.

APPENDIX I ConT.

CALICO IRON RESERVE ASSAY VALUES
COMPOSITED AT 50 FOOT LEVELS*

CA-3

%FE Y%cu .

48,2 .102

48,2 .102
32.4 . 057
39.9 . 068
27.8 .032
24,0 053

8.6 1.187
20.0 .540

7.3 .390
14.0 . 041
29,2 .033
25.1 . 091
31.5 .098
32.8 .095
15.4 . 047
12.1 055

6.4 . 054
13.0 . 075
25,6 .118

.CA-5: 4503 FT., CA-6: 4550 Fr,

CcA-1
JFe  %cu
14,0  ,052
13.7 046
13,8 .027
17.6  .060
12.8 025
10.2 . 028
17.8  .070

8.2 . 025
10.5  ,035

*%¥ PARENTHESES INDICATES AN EXTRAPOLATED VALUE,

rs

CA=5

%Fe  %Cu
27.3 . 052
27.3 .053
26.7 . 058
26.8 .075
29.2 . 050
29,8 . 051
16.2 . 061
34,1 .205
34.4 .347
47.1 .076
50,2 113
51.3 ~ .088
34.3 . 068
9.4 . 042

T 2.7 . 035
0.0 . 043

CA-6
IFe  %cu
(16.3  .031)
(16.7  .035)
(16.0  .031)
(23.2  .049)
(17.5  .030)
(17.9  .059)
(28.4  ,053)
(20.5  .120)
(20.7  .070)
(28.2  .070)
(28.6 . .039)
(29.2  .052)
(24.4  .061)
(30.2  .047)
(1.4  ,021)
(51.3  .088)
(46.3  .088)
(45.6  .095)
(23.8  .161)



APPENDIX 1I

CALICO iRON RESERVES ON 50 FOOT LEVELS

CUTOFF GRADE 30% F=
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EXPLANATION:
FOR EACH LEVEL A SEPARATE RESERVE TONNAGE AND GRADE IS CALCULATED FOR THE

FOLLOWING WIDTHS: <

100 FT. wiDTH
200 FT. WiDTH
400 F7. wipTH
600 FT. WiDTH
IN ADDITION, A CUMULATIVE TONNAGE ForR THE 600 WIDTH IS TOTALED FOR EACH -
LEVEL STARTING AT THE TOP' LEVEL.
THE TONNAGES ARE COMPUTED IN DOUBLE PRECISION, AND THE FIGURES ARE LISTED
IN EXPOTENTIAL FORM WHICH IS EASILY CONVERTED AS FOLLOWS:
2800 LeveL

EXPONENTIAL ForM = 0,1315182D 07

NormAL ForMm = 1,318,182 Long Tons

P T S '
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77 EXEC.
CALICO IRNN RESERVES
CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL
e % 9 9 & @ ¢ 9 9 .LEVEL TOTALS. ® @ 29 ¢ & 99 & O 0O LN .ACCUMULATED
LvLu WIDTH TONS RFE %wCuU TONS
3100 100 0.0 0.0 0.0
3100 200 0.0 0.0 0.0
3100 400 C.0 0.0 0.0
3100 600 0.0 Ce0 0.0
TOTAL = 0.0 0-0 0.0 0.0
CALICO IRON RESERVES
CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL
escsesseacs el L,EVEL TOTALSeevsssanvssvses o0 s ACCUMULATED
L VL wWIDTH TONS %FE “CU . TONS
3050 100 0.0 0.0 0.0 |
3050 200 0.0 - ' 0.0 0.0
3050 4GCO 0.0 0.0 0.0
3050 600 0.0 0.0 040
TOTAL = 0.0 0.0 0.0 0.0
CALICO IRON RESERVES Wi
CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL
ceevsasesevssaslEVEL TOTALSeeessssesecess « s s ACCUMULATED
VL wIDTH TONS - AFE “CU TONS
3000 12C Se3d ‘ CeD G40 i
3000 200 T GO D10
3CGCO £235 Tell Gal Gath
30C0 630 0.0 ‘ G0 G.C
TOTAL = 0.0 C.0 0.0 0.0
CALICO IRON RESERVES
CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL
esssvsoveesellEVEL TOTALSceeescccscosne e s ACCUMULATED
Lve WIDTH TONS ‘ %ZFE %“CU TAONS
2950 100 L v o o P o B
2950 200 0.0 " .. De0 0.0
2950 400 0.0 " 0.0 060
2950 600 0.0 0«0 0.0
TOTAL = 0.0 “"0De0 0.0 0.0
% W [
]

= 50 FT.
TOTALSeeses
XFE %CU

0.0 0.0

= 50 FTe.
TOTALSeesee
KFE %ZCU

- 0.0 0.0

= 50 FTe
TOTALScsuwse
AFE ZCU

0.0 0G0

= 50 FT.
TOTALS. e s 83
AFE ZCU

 0e0 0.0



CALICO IRON RESERVES

CUTOFF GRADE = 30.0 % FS LEVEL INTERVAL = 50 FT.
sseessecesesl EVEL TOTALS-...-.----o.. s e s ACCUMULATED TOTALS evsaas
LvVL WIDTH TAONS wFE FAV TONS AFE XxCU
2900 100 0. 0.0 0.0
2900 200 0«0 0.0 0.0
2900 400 0.0 0«0 0.0
2900 600 0.0 0.0 0.0
TATAL = 0.0 0.0 0.0 0.0 0.0 0.0

CALICO IRNN RESERVES

CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL = 50 FT.
sevseesecesssal LEVEL TDTALS..--...-.---‘ e s ACCUMULATED TOTALSeesse
L WIDTH TONS UFE #wCuU - TONS AFE %CU
2850 100 0.0 0.0 0.0 .

2850 200 0.0 " 0.0 00

2850 400 Q.0 - 0e0 060

2850 600 0.0 0.0 0.0 :

TOTAL = Qa0 0.0 0.0 0.0 0.0 0.0
CALICO IRON RESERVES :

CUTOFF GRADEZ = 30.0 ¥ FE LEVEL INTERVAL = 50 FT.
evsssssese s LEVEL TGTALS--.-on-.O-.c._ « 2 s ACCUMULATED TOTALS eso e
LVL WIDTH TONS “FE “wCu TONS *RFE XCU
2800 100 0.0 0«0 0.0 :

2800 200 0.0 0.0 0.0 :

2800 400 0.13181820 07 42.6 0.071

2800 600 0.0 g 0.0 0.0 °

TOTAL = 013181820 07 42.56 0,071 0.1318182D0 07 426 0,071

CALICO IRON RESERVES

CUTOFF GRADE = 30.0 % FE - LEVEL INTERVAL = 50 FT.
sesswvoessss sl EVEL TDTALS.-v..-...a--F ¢« e s ACCUMULATED TOTALS s s eoe
L VL wIiDTH TONS AFE %ZCU TONS AXFE X%CU

2750 1040 0.1322727D 07 312 0,053
2750 200 0.2645454D 07 3142 0.053 -

2750 400 0.0 0.0 0,0
2750 600 0.0 0-0 0.0 : :
TOTAL = 026454540 07 3142 04053 0.3963636D 07 35.0 0.059

CALICO IRON RESERVES

CUTOFF GRADE = 30.0 % FE : LEVEL INTERVAL = 50 FT.
.;..'..‘.‘ .LEVEL TOTALSI.-"C ® @ % 29 9 LN -ACCUMULATED TDTALS‘.Q.O
LvL WIDTH TANS %“FE wCu TONS XFE XCuU

2700 1090 014545460 07 39.4 0,021
2700 200 029090920 07 39.4 0.021
2700 400 0420465470 07 3B.1 0.034
2700 600 0.55000020 07 35.2 0.040

TOTAL = 055000020 07 36+2 0.040 094636380 07 35.7 0.048




CUTOFF GRADE = 30.0 % FE
..‘-..-.l..LEVEL TGTALSI‘.-.I...'-O-

LvL WIDTH TGNS *FE “wCu
2650 100 0.15681382D0 07 42.9 0.080
2650 200 0.3136365D 07 42.9 0.080
2650 400 0.4704547D 07 4141 0.077
2650 600 0.6000002D 07 39.5 0.073
TOTAL = 39.5 0.073

0.6000002D0 07

CUTOFF GRADE = 30.0 % FF
....--.Ii..LEVEL TOTALS..-.‘....".‘

LV WIDTH TONS - NEE %CU
2600 100 0.1618132D C7 3B.1 0,087
2600 200 0.32363650 07 3841 0.087
2600 400 0.4531820D 07 36.9 0.086
2600 600 0.0 0.0 0.0

TOTAL = 0.4531820D 07 36.5% 0.085

CALICO IRON RESERVES s
LEVEL INTERVAL

CUTOFF GRADE = 30.0 % FE
eesssossssas sl  LEVEL TOTALS G sies ain o o5 & s

LVL WIDTH "TONS UFE %CU

2550 1900 0.1713636D 07 37.&4 0.08584
2550 200 034272730 07 37.4 0.084
2550 400 0.5140909D 07 38.1 0.084%
2550 600 0«56854545D 07 39.0 0.08¢
TOTAL = 0.6854545D 07

CALICO
3C.0 % FE
TGTALS.......C-...U

CUTAFF GRADE =
ssssscessss s LEVEL

LVL WIDTH TONS *FE ZCuU
2500 100 017772730 07 48.0 0,077
2500 20¢ 035545450 07 48.0 0.077
2500 400 0.5331817D0 07 46.0 0.077
2500 600 0.71090839D 07 43.5 0.077
TOTAL = 0.7109089D 07

39.0 0.084 -~

435 0.077

CALICO IRON RESERVES
LEVEL INTERVAL

» s s ACCUMULATED
TONS

0.1546364D 08

CALICO IRON RESERVES
LEVEL INTERVAL

e+ s ACCUMULATED
: TONS

0.1999546D 08

e e « ACCUMULATED
TONS

0.256850000 08

IRON RESERVES
- LEVEL

INTERVAL
es s ACCUMULATED
TONS

0.33959090 08

CALICO IRON RESERVES

CUTOFF GRADE = 30.0 % FE
..‘-....O..LEVEL TOTALS‘.“.-I...‘..

LEVEL INTERVAL

" e e e ACCUMULATED

TONS

LVL WIDTH TONS WFE  ZCU
2450 100 0.2663636D0 07 37.1 0.080
2450 200 053272730 07- 37.1 0.080
2450 400 0.7927273D 07 35.9 0.078 =~
2450 600 0.0 0«0 0.0
TOTAL = 079272730 07 359 0.078

0.4188637D 08

= S0 FTe.
TOTALS e e eas
XFE XCU

37.2 0,058

= 50 FT.
TOTALSeseea
“FE %CU

37.1 0.064

= 50 FTe
TOTALS ceaee
XFE XCU

376 0,069

= 50 FV.
TOTALS.saee
%FE %CU

38.8 0.071

= 50 FT.
TOTALS 200460
XFE XCU

' 38.3.0.072°



' CALICO IRON RESERVES
CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL

.IOQQQ-IQQ.LEVEL TGTALS..i---“..lt.
LvL

WIDTH TONS %XFE AT
2400 100 0.2663537D 07 42.8 0.098
2400 200 053272740 07 42.8 0.093
2400 400 0.1008636D 08 38.9 0.092
2400 600 0.1138182D 08 38.0 0.092
TOTAL = 011381820 08 38.0 0.092

g L

»

CUTOFF GRADE = 30.0 % FE
ssssecssses s LEVEL TﬂTALS.-.........-.

LVvL WIDTH TONS “FE %CuU
2350 100 0«1945455D0 07 44.3 0.087
2350 200 0.3850910D 07 44,3 C.087
2350 400 0.56481820D0 07 40.4 0.080
2350 600 C.0 0.0 0.0

TOTAL = © 0.5481820D0 07 40.4 0,080

s« s ACCUMULATED
TONS

0.53268190 08

CALICO IRON RESERVES

LEVEL INTERVAL
e+ s ACCUMULATED
- TAONS

0.5975001D 08

CALICO IRON RESERVES

CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL
‘..........LEVEL TlJTALS."‘.‘..C...- ...ACCUMULATED
LVL WIDTH TONS XFE %Cu ’ TONS
2300 100 0.1295455D0 07 47.1 0.077
2300 200 0«4259091CD 07 47«1 0.077
2300 400 0.3886365D 07 43.8 0,075
2300 600 0.0 0.0 0.0
TOTAL = 0.3886365D 07 438 0.076 C.6363637D 08

CALICO IRON RESERVES
CUTGOFF GRADE = 30.0 % FE LEVEL INTERVAL

.-...I.....LEVEL TDTALS.‘.C--...O‘-I

e e s ACCUMULATED

LVL WIDTH TONS UFE  %CU TONS

2250 100 0.2900000D0 07 45.2 0.097

2250 200 0.5800001D0 07 45.2 0.097 -

2250 400 099636370 07 41.1 0.0853 :

2250 600 0.0 0«0 0.0

TOTAL = 0.9963637D 07 41.1 0.085 0.7360001D 08

CALICO IRON RESERVES

CUTOFF GRADE = 30.0 % FE
.C.l.lo...cLEVEL TOTACS...-.-.-.----

LVL WIDTH TONS *FE XCu
2200 100 . 0+8445455D 06 37.8 0.026
2200 200 0.1689091D 07 37.8 0.0286
2200 400 0.0 - coe 0.0 0,0
2200 600 0.0~ 00 0.0
TATAL = 0.1689091D 07 378 0.026

LEVEL INTERVAL
es s ACCUMULATED
TONS

q0°75289100 o8

v

TOTALSesess
' XFE xCu

38.2 0.076

= 50 FT,.
TOTALSes oo
AFE %CU

38.5 0.077

TOTALSsssses
ZFE XCU

38e8 0.077

= 50 FT.
TOTALSessew
XFE X%ZCuU

39.1 0.078

TOTALSssesse
XFE %xCuU

3941 .0.077

(e o e e e e
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CUTOFF GRADE =

CALTICO IRON RESERVES

30,0

FE

-..tv-.olLEVEL TOTALS.-.--I..-..-I

WIDTH
100

CUTOFF GRADE =
....ﬂ.'.’.LEVEL TOTALS....‘........

WIDTH
100
200

CUTOFF GRADE =

TONS
0.163638640 07
0.32727270 07
0.0
0-0
032727270 07

#FE  %CU
37.5 0.076
37.5 0.076

LEVEL INTERVAL

e s ACCUMULATED
TONS

0.78§61830 o8

CALICO IRON RESERVES

TONS
0.2113637D 07
042272753 07
030454550 07
0.0
050454550 07

CALICO

20.0 X FE

AFE  KCU
36.2 0,073
362 0.073
35.2 0.063

0.0 0.0
35.2 0.063

LEVEL INTERVAL

e s ACCUMULATED
: TONS

0.8360728D0 08

IRON RESERVES :

30.0 % FE

.-..Q:IOCOOQOLEVEL TDTALS.......O.‘.I.

LVL

2050
2050
2050
20350

-TOTAL

WICTH
100
200
400
600

CUTOFF GRADE =

.0e3272727D

TONS
0.81818180D
0.1636364D

06
o7
o7
o7
o7

0+4090908D
0.4090908D

CALICC IRON

30.0

%FE %ZCU
37.7 0.098
37.7 0.098
35«4 0.087
348 0.085
34.8 0.085

FE

-....II....LEVEL. TOTALS...'..Q.-I...

LVL
2000
2000
2000
2000
TOTAL

WIDTH
100
200
400
600

CUTOFF GRADE =

TONS
0.51818180
0.1636364D
0.32727270
0.4090908D
040909080

o0&
07
o7
07
o7

“WFE ZCU
41.4 0,050
&led 0050
38.6 0.046

. 37.8 0.046
37.8 0.046

‘LEVEL INTERVAL

e s ACCUMULATED
TONS

0.8769819D 08

RESERVES

LEVEL INTERVAL

ee s ACCUMULATED
TONS

0.9178910D 08

CALICO IRON RESERVES

30.0 % FE

‘..'..“'..LEVEL TDTALS.....CO.‘....

LVL
1950
1950
1950
1950
TOTAL

WIDTH
100
200
400
600

TONS
0.81818180
0.1636364D
0.3272727D
0.4090908D
040909080

06
o7
07
o7
07

#“FE ACU
41.5 0.056
41.5 0.056
39.3 0.054
39.8 0.055
398 0,055

LEVEL INTERVAL
- ae s ACCUMULATED

TONS

0.,9588001D0 08

TOTALS cseee
AXFE %CU

39.0 0.077

= 50 FTa

TJOTALSessse
XFE XCU

38.8 0.076_

= 50 FTe
TOTALS s esse
%FE %ZCU -*

38.6 0,076

= 50 FT.
TOTALScese-
*FE ZCU

38.6 0,075
= 50 FTe

TDTALS...'.
XFE Z%CU

38.6 0.074



CALICO IRON RESERVES

CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL
O‘l---u.looLEVEL TOTALSQi-om--l-ocoo I..ACCUMULATED
LvL WIDTH TONS nwFE #“CU TAONS
1200 100 0.8181818D 06 3l1.2 0.101 "
1900 200 0.1636364D0 07 31.2 0.101
1900 400 0.0 0.0 0.0
1900 600 0.0 0.0 0.0
TOTAL = 0.16363640 07 3l.2 0.101 0.9751637D 08

CALICO IRON RESERVES

30.0 % FE LEVEL INTERVAL
.....-.....LEVEL TOTALSI‘.I-..‘.....

CUTOFF GRADE =

e e« ACCUMULATED
LvL WIDTH TONS WFE %CU TONS
1850 100 0.21136370 07 38.3 0.092 i
1850 200 042272740 07 383 0.092
1850 400 058636370 07 38.9 0.090
1850 600 0.6681318D 07 39.2 0.090
TAOTAL = 0.6681818D 07 39.2 0.090 010419820 09
CALICO IRON RESERVES
CUTCFF GRADE = 30.0 % FE LEVEL INTERVAL

‘..'...--..LEVEL TOTALS.Q.I..Q..QGI.

es s ACCUMULATED
LVL WwWIDTH TONS “FE  4CU TANS
1800 100 0.2113637D0 07 3843 0.062
1800 200 0442272740 07 38.3 0.092
1800 400 0.5863637D0 07 39.5 0.0%0
1800 600 0.6681818D0 07 408 0.090
TOTAL = C7 40.8 0.090 0.1108800D 09

0.668618180

CALICO I[RON RESERVES )

CUTOFF GRADE = 30.0 % FE LEVEL INTERVA

ssesevesvs sl EVEL TﬂTALS--.---.....-. --.ACCUMULATEO
LvL WIDTH TONS “FE %CU TONS
1750 100 0.82181818D 06 32.4 0,057
1750 200 0163635640 07 32.% 0.057 ~
1750 400 0.2454545D 07 33+4 0,059
1750 600 032727270 07 346 0.061
TOTAL = 032727270 07 34 .6 0.061 0.1141527D 09
. CALICO IRON RESERVES
CUTOFF GRADE = 30.0 % FE * LEVEL INTERVAL
‘cnuoaoooooLEVEL TDTALS....‘..I.--... ‘-‘ACCUMULATED
LVL WIDTH TONS KFE Z%CU TONS
1700 100 0421136370 07 39.2 0.075 g
1700 200 04227274D 07 392 0.076 2
1700 400 084545460 07~ 35e7 04071 = witn i
1700 600 0.0 0«0 0.0 :
TOTAL = 0.8454546D 07 35.7 0.071 0.1226073D 09

= 50 FT.
TOTALS e
AZFE ZCU

38«5 0.074

= S50 FT.
TOTALSea s
KFE XCU

38.5 0.0

= 50 FT.
TOTALS « w»
XFE %CU

38.7 Cu0

= 50 FT.
TOTALS e s
XFE X%CU

385 0.0

= S50 FT.
TOTALS.e e
%FE %Cu

3843 0.0
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CUTOFF GRADE =

30.0 %
l."..-..t.LEVEL TOTALS-..
LVL WIDTH TONS

1650 100 0.1693182D 07
1650 200 0.33863650 07
1650 400 0.56375002D 07
1650 600 0.0 '
TOTAL = 0.6375002D0 07

FE

®® ® 8 80 0o aee

P TIL‘\ Y4
(.-/ UU)

CALICO IRON RESERVES

LEVEL INTERVAL
*+ s ACCUMULATED
TONS

0.12898230 09

CALICO IRON RESERVES

CUTOFF GRADE =
; ..-..‘O.'..LEVEL TOTALS...
. LWL

WIDTH TONS
1600 100 0.1568182D0 07
1600 200 0.3136365D 07
1600 400 0.5340918D 07
i 1600 600 0.0 .
TOTAL = 0 07

«5340910D

; CUTOFF GRADE =
i ....‘.-‘...LEVEL TDTALS..-

LVL WIDTH TONS
1550 100  0.1454546D 07
1550 200  0.2909092D 07
1550 400  0.35000015 07
.. 1550 600 0.0
i TOTAL = 0.3500001D 07
] .
A CALICOD
CUTCFF GRACE = 30.0 %

.-ln--o.-..LEVEL TDTALS-O.

LVL wWIDTH TAONS

1500 100 0e.14545460 07
% 1500 2900 029090920 07
! 1500 400 0.5045456D 07
! 1500 600 0.52045470 07

TOTAL = 0.5204547D 07

i CUTOFF GRADE =

LVL WIDTH TONS
: 1450 00 0.1263637D 07
: 1450 200 0.2727274D 07
; 1450 400 0.4636355D0 07
| 1450 600 0.4704546D 07
TOTAL = 0.4704546D 07

3C.0 %

FE

“FE xCu
53.5 0,095
53.5 0.095
45.9 0.083
0.0 0.0
45.9 0.083

A B BE BRI

“ZFE uCuU
46.1 0,086
46«1 0,086
44.2 0,083

0.0 0.0
44.2 0.083

LEVEL INTERVAL
e+« ACCUMULATED
: TONS .

0.13432320 .09

CALICO IRUN RESERVES
30.0 % FE

LEVEL INTERVAL
‘e e s ACCUMULATED
TONS

013782320 09

IiRON RESERVES

FE

RFE %CuU
46.1 0.117
4601 0a117

9
2
2

&£ pp
L
oo m

0
)
¢}

4 & @
« o
b et
O

LEVEL INTERVAL
e« ACCUMULATED
TONS

0.14302770 09

LEVEL INTERVAL
e+ s ACCUMULATED
: TUONS

0.1477323D0 09

= 50 FTe
TOT}“LS-. LI
“FE xCu

38.7 0,077

= S0 FT.
TOTAL.S...-.
XFE %CU

39.0 0.077

= 98 FTs

TOTALSw s sna’

XFE xCU

391 0.077

= 50 FT.
TOTALS ss s
XFE ZCu

39.2 0.078

TOTALSssees
KFE XCuU

3942 0.079

-



CALICO

LEVEL INTERVAL
s e« ACCUMULATED
TONS

0.17870960D0 09

LEVEL INTERVAL

ee s ACCUMULATED

TONS

IRUN RESERVES
CUTOFF GRADE = 30.0 % FE
esseanasse s LEVEL TGTALS.ontno-----.-
LvL WIDTH TONS %“FE %“CU
1150 100 0.1068182D 07 46.3 0.055
1150 200 0.2136364D 07 46.3 0.055
1150 400 0.0 0.0 C.0~
1150 600 0.0 0.0 0.0
TOTAL = 0.2136364D 07 46.3 0.055
CALICO IRON RESERVES
CUTOFF GRADE = 30.0 % FE
o-...--t.-CLEVEL TOTALSI..Q.Q..-‘-..
LVvL WIDTH TONS %*FE %ZCU
1100 100 0.1045455D 07 51.3 0.083
1100 200 0.2090910D 07 Sl.3 0.088
1100 400 0.31363650 07 S1.3 0.088
1100 600 0.41818200 07 S51.3 0.088
TOTAL = 0.41818200 07

51.3 0.088

CAL ICO
CUTOFF GRADE = 30.0 % FE
........Q..LEVEL T‘DTALS........'.-‘.

LVL WIDTH TGONS #FE %CU
1050 100 0.0 0.0 0.0
1050 2090 0.0 * 0.0 0.0
1050 400 C.8636364D 06 4&6.3 0,088
1050 600 017272730 07 46.3 0.088
TOTAL = 0.1727273D 07 46.3 0.088

0.1828914D 09

IRON RESERVES

LEVEL INTERVAL
‘s e s ACCUMULATED
TAONS

0.1846186D 09

CALICO IRON RESERVES

CUTOFF GRADE = 30.0 % FE
..'...'.I..LEVEL TDTALSC...I‘O..O..-

LVL WIDTH TAONS %FE  %CU
1000 100 0.8636364D 06 45.56 0.095
1000 200 017272730 07 45.6 0.095
1000 400 0.25909090 07 45.6 0.095
1000 600 034545460 07 45.6 0.095
TOTAL = . 0634545460 07 45.6 0.095

LEVEL INTERVAL
e s s ACCUMULATED
TONS

0.1880732D 09

CALICO IRON RESERVES

CUTOFF GRADE = 30,0 % FE
Idla-...-COLEVEL ?DTALS‘-!‘......‘.
LvL WIDTH TONS AFE %CU

950 100 0.0 00 0.0
950 200 0.0 0.0 0.0
950 400 0.0 0.0 C.0
950 600 0.0 0«0 0.0
TAOTAL = 0.0 0.0 0.0

.‘\l" " )

LEVEL INTERVAL

ees ACCUMULATED

TAONS

O-lS%O?%EO 09

e P

= B0 FTs
TOTALScesase
XFE XCU

39.7 0,080

= S0 FT,
TUTALSI.. * e
XFE"’ %CU

40,0 0.080 -

= S50 FTe.
TOTALS essoe .
XFE ZcU .

40.0 0.080

= 50 FTs
TOTALScoescee
XRFE %CU

40.1 0080

= S0 FT.
TOTALSeeeen
XFE %CU

40:1'00080



CALICO IRON RESERVES

CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL = 50 FT.
-tl..t--.“LEVEL TDTALS.OQo-f"naoi- .‘lACCUMULATED TOTALS.-o.-
LvL WIDTH TONS “FE #CU i TONS “FE %CU

1400 100 012727270 07 4543 0.117
1400 200 0.25456454D 07 45,3 0.117
1400 400 0.43863620 42.9 0.108
1400 600 045545440 43.4 0.104

TOTAL = 0449545440 43.4 0.104  0.15268680 09 39.3 0.080

coo
N~

CALICO IRON RESERVES

CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL = 50 FT.
..'...C...OLEVEL TDTALS...I‘C.CI‘... ...ACCUMUL‘ATES TOTAL—S...’.
Lve WIDTH TONS SFEE  %UCU TONS %FE "XCU

1350 100 012272730 07 47.7 0.0865
1350 200 0.2454546D 07 477 0.065

1350 400 0.4500000D 07 435.3 0.066
1350 600 0.6136363D 07 44,0 0,068
TOTAL = 0.61363630 07 44,0 0.068 015882320 09 329.5 0.080

CALICO IRON RESERVES

. CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL = 50 FT.
"ae e o a e eae -..LEVEL TDTA'LS....... ® % o a e .’. ‘ACCUPJIULATED TDTALS.....
LVL WIDTH ’ TONS “FE ZCU . TOGNS ®FE ZCUu

1300 100 0.1113636D0 07 48.7 0.086
1300 200 022272720 07 4B.7 0.085
1300 400 0.4159089D.07 456.3 0.082
1300 600 0.,4977271D 07 47.1 0.083

TOTAL = 049772710 07 47.1 0.083 0.1638005D 09 39.7 0.080
CALICO IRON RESERVES
CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL = 50 FT,.
--o-..-.ln-LEVEL TUTALS%...--DQUQQ-Q ...ACCUMULATED TOTALS-....
LVL WIDTH TQAONS “FE 4CuU TONS : %FE XCU

1250 100 Ca1977273D 07 36.7 0.100
1250 200 0+3954546D 07 36.7 0.100 .
1250 400 C.5931819D 07 36.0 0.094%
1250 600 0.6772723D 07 35.8 0.091

TOTAL =, Q.6772728D ;07 35.8. 0.091 0.1705732D 09 39.6 0.080"
. : CALICO TRON RESERVES ;
CUTOFF GRADE = 30.0 % FE LEVEL INTERVAL ='50 FT.
lt-toq..o..LEVEL TGTALSQ..Q.....O... I'.ACCUMULATED TDTALS--.-.
LvL WIDTH TONS AFE “CUu . TONS XFE XCU

1200 100 0.1818182D 07 &4.2 0.085
1200 200 0.3636363D0 07 44.2 0,085
1200 400 0.4818181D 07 43.3 0.079 -
1200 600 0.59999399D 07 40.7 C.073
TOTAL = 0599999390 07 . 40,7 Q0,073 0.1765732D 09 39.6. 0.080
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