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BOMI HLL CRE BT

1. Lozazsomt Comg HILL 1€ SITUATED AROUT FIFTY MILES INLAND FROWM LONROVIA,
THE CAPITAL oF Liscria, Arrica. Somt HiuL 1 acouT E°55Y N LATITUSE AND'
10°551 ¥. LONGITUDE. THE BOAT HAUL FRGM NMONROVIA TO DALTINGRE, MARYLAND 18
ABOUT LOCO miLEs.

11, Teopoonapdy anp Cramated From MONROVIA THE TOPOGRAPHY RISES GRAGUALLY

TO AN ELEVATION OF 300 FEET ACOVE GZA LEVEL AT THE FCOT HILL OF 2omi Hilk
WHICH HAS A CREST HEicHT oF 300 FEET A3CVE SEA ;évé;. "THE RAINY SEASOM S
FROM JUNEZ THROUGH NOVEMBER. OURING THIS SIX MONTH‘éEﬁlOD THE AVZRAGT RAINw
FALL 1S 2K0 incHESE UP TO 2 INCHES OF RAIN HAS FALLEN 1N A onE acuﬁypzntoa.
THE TEMFIRATURE CURING THIS PIR{GD seares

- e ™ o L «
STASON OF DECEUZER T0 JUNE HAS HIGH

s e - o « e ; .
ials G OTGIY O AND GUIRERTME P ?N T

e - e, '3 . 12 e - oy e g Somm g s Ay e - e
A FPRECFPLSTING SONCZESGION THEY DUNVEVID, WAPRPES THE QUTONIFS ANDS QiU olxnZ

DI AMOND DRILLING AT Bomi HsLL.
Curtneg WorLo War 11 Cotonezt L. K. CHRISTIE, WHO WAS WATH TR U. S.
Aray tn LIBERIA, BECAME 9N7¢nzsrza in Bowt Hitb. HE LATER FORVED THE
LigzriAN MINING COMPANY OF WHICH RE 13 ?aésaaz&7. To PROVICE THE REQUIRED
CAPITAL, PARTICIPATION WAS MADE W{TH THE RepucLic STEEL Coapqnntlo& wHO NOW

was A E0F INTERECET IN THE Lisertan Fintne COMPANY.

V. Gezouosy oF Liozrrpal

Conerant  THE GZOLOCY OF LISERIA HAS NOT DEEN THORCUGHLY MAPRED. YARIGUS

-y

PRIVATE COMPANIES HAVE CXAMINED CEXRTAHN RICIONS FROM AN TCONCHMIC ASRECT

BUT OF COURSE THOSE RIFORTZ ARE OF A CONFIDENTEAL MNATURE. in 1CLY Urs.
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Vie He Meowidouss, T. Fo THAavEZa avp VRe A, F. BuTLeR JR., MAFPED AND STUDIED
THE GECLOGY IN A JOINT survey noTwzen tHE Liseritan GQoveowsgne Ang THZ
UeS.G.8. THeE RepoRT oF THEZ Ccocrocical Mission vo biszria (1i1), was puT
CN OPEN FILE IN 1GU5H AND CONTAINS MUCH ésNERAL GEOLCGIC INFORMATION,

THE PUBLISHED LITERATURE N THE Gcotogy oF LIBERIA 18 rReviewso tn (118
P.24=27). NOST OF THE DATA ARZ FROM REFERENCES TO LIBERIA IN PAPERS ON
ADJOINING REGIONS. LIBEZRIA 1S CONSIDERED AS CCCUPYING THE CENTRAL PART
OF A SHIELD OF ANCIENT CRYSTALLING ROCKS OF PRECAMBRIAN AGE. TnE
FORMATIONS HMAVE BEEN MAPPED ON SIERRA LEONE AND FROM THT CESCRIPTYIONS
THEV APPEAR THE SAME AS THOSE EXisTING tn Vestemn Liscrtia.

Roor Fomaations iIn Linsrial  THE CLOEST ROCKE ARE!  A. ANCIENT SCHISTS,

o

CGNETZISEZ AND CNEISCIC GRANITEZ; THEY HAVE SEZN INTIUDED OV MACIIVE GRANITIES,

f

Ce It RON DBZARING FORMATIONS RILATED TC THE OLD SCHIGST SURigl, Seo VOLCANIT

. P P AT .
ROGOKS NEAR THI COAET AND, D D§ADACL AT SHUNROVIA ARD TR =LACIS 1N
WESTERN LIBCRIA CF LATE FRICAMSRIAN OR FALECZOIC ACE.

Crneral STRUCTURAL Featurcs!  THE ROCKS ARE INTENSELY METAMORFHASED ON A

REGIONAL SCALE: RIDGES TRENG FROM EAST=-VESY 10 NortH East. CF PARTICULAR
INTEREST I8 THE MATURE-LAND SCAPE WITH LOW RELIEF AND OEEP SOlLe THE
RELJEF FROM TWE COAST YO Somi Hiti 15 ABCUT B FEET PER MILE, FARTHER

iINTO THE INTERICR THE ROCKS HAVE RESISTED EROSION AND PEAKS AND MOUNTAINS
UP TO AN ELEVATION oF 1500 FEET ABOVE SEA LEVEL EXI37T.

1ron One DorosiTs:  FOEOLOGIC $RNVESTIGATIONS 1IN LIBERIA Froy 191 7o 1652

HAVE REVEALED TWO DISTINGT TVPES OF DEDROCK 1R0N CEPCSITS: (A) LOW GRADET
IRON FORMATION AND (B) RECLACEMENT CODIES OF MEDIUM TO HIGH=-GRADE ort®,

(13). THE 1RON FORMATION, OCCURS IN LARGE MASSES CEVEIRAL HUNDRED PEET
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THECK AND CAP THE HICKEST MOUNTAING IN LIGEREA. |7 CONSISTS OF LaMinATEo
OR LAYCREOD HIMATITE, MAGNETITS, QUARTZ AND GTHER CELICATES AND conTalns 30
70 40 pcreonT Fe.

THE KNOWN HICH GRADE JRON ORE BCOIES ARZ ALL ASECGIATED WITH FOLODS
ALTHOUCH VARIOUS STECPLY DIPPING HOMOCLINAL MASSES CHOW LCCAL AYDROTHIRMAL
ENRSCHVENT. THE DLPOSIT AT BoMd HILL 13 THE ONLY ONS §NVESTIGATED 8V
DEAMOND CRELLING AND THE ONLY JRON ORT DEFOSIT IN PROCUCTION.

TuEn banesa, Drrositol OTHER MINSRAL CEFOSITE ARZ RNOWN TO EXIST, DIANMONDS,

COLD, CAUXITE AND GORUMOUM. DIAMONDS AND SOLD ARE €XPLOFTED ¥0 & LIMITED

S ool pE ie Pored Bomt HILL S A& SCUTH PLUNGEING SYNCLINE wHilH CONTAINS

THZ HiGH4 GRADE JRON CRE BODY THAT 1S OVERLAIN 8Y OVERBURCIN CONSISTING OF
SCHISTS AND AN JRON FORMATION OF MILLING GRADE WHICH N TURN IS CARPED BY
TCaANGA", PARTLY CCMENTED SRON=RSCH SURFACE DIBZRIS. Mt CF THE FOOT WALL 1S
GNZIS3IC CRANITE., SUT ON THE BAST END THEZ FOOT WALL 18 MAGNETIC IRON FORUATION.
THES GOUTH DOUNDARY OF THE ORE 18 5000 FEET LONGE THE GREATEST WioTH 13 3000
FEcy.  To THE WEST ARE TWO OTMER DEPOSETSS Yurs Hitt ano Wzsy Hilk, NeiTHER

F THEST TWO HAVE aaéw CIAMOND CORE DRILLED. REFERINCE TO THE TOPOGRARHIC

MARP DRAWING NOeo § , ENVELOPE, AND PHOTCGRAPH PLATZS Nos. 15-16, paczs €5<07,
WiLL SHGW THE GENZRAL STRUCTURE. CRIGINALLY THS ORE SODY WAS DESCRIGE

FIVE GREBODIZS, HOWIVER, THE DIAMOND CORT SRILLING HAZ GHOWN QUITE CoN=
CLUSIVELY IT MAY BT CONSIDERED AS ONEZ GRE 0DODVE THE MNoe 2 BEING A LENSE OFF

Z

Noe Z oanD Noeo 3 JOENING No. 45 Noe I ano Moo 5 2ging THE NORTH ANTICLIMAL

PORTION GF »2: sooy No. 1.




Fernana AND Foactuzinnts FOLDING FUIDCVINATED DYER FRACTURING AL WAY OE

SEZEN DV THE FLOW DSANDING (N THE ORILL CORES OF 30TH THE §ARGN FORMAA

HV SENCE. THAT WETANSAFINISH

AND THEZ HIGH GRADEZ /ORE. . THIS 18 ADDITHLS

CCCURRED UNDER A HTAVY LOAD. CONTAST FRACTURING ALSC CCCURNED ON THE _
WEST AND CENTRAL .PORTION AT THE 0ASE OF THE ITON FORMATION WHERS REPLACT=

MENT STARTED AND N THK EASTERN PORTION:WITHIN THE IRCN FORMATION.,

Lo L i, . . .
Faur7ania?  NO FAULT HAS CESFINITCLY BELN MAPPED, "HOWEVER [ ONE 18 INFERRED.

THE WRITER WHENiON“LQBER!A’!NZiggg suapzc?eo A FAULY BN THE VICINITY CF

g

COCRDINATE 21200 E. Grutses (3) v an owaw staTtovant i(5Iosago se

CELIZVED AL FAULT TO O PRISENT (RN THATARZAW EEVIGUS AT EE

TIS PGS

«n

ok

w:;a NG FUR STRISF)
ROCK FORMATION OVER wucﬁ’av THE ARDA 18 CANGA, ALK xo%&ss SV TROPECAL
CHEMI CAL WEATHERINGs ~UNDSRIUEATH 71z ‘CARSA AHD SXPOSED (N A PART OF THE
ARCA 13 A DANDED ‘¥RON FORVATION) CONSISTING OF ALTERNATE BANDS OF
HEVATITE AND QUARTZ GR MAGNETITE AND QUARTZ. , UNOCERNCATH THE §RON
FORVATION ON THE EAST END IS HIGM GRACE MAGNETITE 1RON ORT, OR MASNEZTITE

CRZ W§TH SILITATES, THC -WESTEREQ 1"5‘0"‘74‘&!2‘&&3 '3(}? THE AREA-HAL CHLOREITEZ cCCHigS

u)

BELCOW THE JRON FORVATION AND AROVE.THE. #lifil GRADES CRI. LENSES OF ONZISE

- CONTAINING CARNET, HORNCLENDE AND RYRRHOTITE ABE PRISENT (8 SGUZ PLACES

o
<>
&
M
£y
)

3

BETWIEN THEZ SCHIST AND HICH GRAST ORE. THE
CRAINED TO MASSIVE RESTS ON A CRAY GRANSTIC GNEISS WHICH GRASES INTO A

INK GNEISSIC GRANITE. On pHE L’A T OEND THEZ FCOT Wall. 18 MASNETITE RCN

<

FORVATION GVERLYING GNIZISSIC GRANITE. REFERNCE TO THE SSTAILES SSOLEGIC
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CROCS=CZCTIONS, GR&?NNG NS )-17 [t ope] 22-)6. MOV THI LOCATICONS OF THE
FORMATITONS. >

LG CVER MUC CH OF THE BRON FORMATION. i7 15 A

Cansat CaNGA OCCURS AG Ay QAT

HARD PIROUS LIMONITE CONTAINING ABCUT K %,F& ano 10% siLica.

foon Fomtationd  THE IRCN FURMATION. §6 A DISTINCTLY BANDZID ROCK OF ALTERNATING

PRON OX$O0 AND QUARTZ LAYZRS. THE UPPER 100-QOOVFEET $S NOW WEATHERZID AND

soF7T. THE FRESH uwaarrnzn §RON ror SATION A8 SEEN N THIZ DIAMOND CRILL CORES
tS HARD AND FINE~GRAINED TO GRANULAR. Acove THE HIGH CRADE ORE THE HEMATITE
FACIETS sZrous 7cag§aaomawavz. THE HEMATITE GRAINS RANGE FR2M 02 70 2 M4 N
.

CUAMITER | ITHE 'QUARTZ SRAINS ARE W05 .70 1 wm 8N DlavETER, bo TmE macnszITE

.. p e’ " % /
nEal. AND THE SRAMNM 83322 12 .01 =0

ATVHEG FURGATION (0S A MILLING ST, AND THE UPPER {RON FORMATION CONTAILS
APFEIIRIMNATILY ,5 Fe AR T 25c JSILICA (,‘2) o A COMPUSITE SRAPLE SN L,J ST U

TUNNEL AT AN ELEVATION OF 700 pRIVEN .FROM NGRTH TO SCUTH T0 THE SCHIST CONTACT
cave £M.53% Fz ano 19.23% sitica (12). - THT 03T, RELUASLE ASSAY ON. THE HARD

PRISINTLY EX1STING UNALTERED IRON ForuaTion 18 (11) ¥3.77% Fe avo 3E6.5875

2

THZ §RON FORMATION MAY BE DESCRISES AS A HIGHLY METAVMORPHOSED RECRYSTAL=

L¥zZIo e3o ﬁ”ﬂCNTARV RDCK. COMPOSID MAINLY OF ALTERNATING Banos, 1 70 2 aw 7RICK,

OF $ACN GXIDES, HEMATITE AND MAGNETITE, QUARTI, SomZ ALBITE, AND A FEW SMALL
SCATTERED CRVYETALT TF.-PYRITE.
THZ 3IRON FORMATION HAS: INCORRISTLY BEIN REFERRED TO AS {TABIRITE, AFTER

THAZ JRCN FORMATION (N BrazZif, WHICH 1S SEUCULAR HEMATITE aND QUARTZ.

THE MIMATITE OR MACNETITE FORMED FIRSTy AND THE GUARTZ LAST AS CAN BT

1
3
i
P
f
i
i
|
!
i
1
t
|
i




OCCIRVID BY THE QUARTZ BETWIEN THE BROKIN MACNETITE CAVCTALG. OSZEPLATE

-

0. 5, PAGE U], FOR PCLISKED STCTIONS, AND PLATES Nos. €=, paczs LG=55,

FOR THIN SECTIONS.

Hion Granz Iron ORed  THE MILLING CRADE ORE $8 DESCRIBCD ABRGVE UNDER JRON

FCRMATIONs TWO TYPZS OF HIGH CRADT ORE EXIST. IN THE UPPIR WORIZON A FINE=
CRAINED OREZ AND NEARER THE BASE A MASSIVE ORE. 17T HAS AZ A CANCGUZ MINERAL
ANTHOPHYL §TTE AND MINOR AMOUNTS CF CHLORITE. THE MAGNETITE SRYSTALS RANGE
FRoM 0.02 MM TO § MM N DRAMETER. THE SPACEZS BETWIEN THE COARSE CRYSTALS
ARE FILLED WiTH SMALLER CRYSTALS OF MAGNETITE. S2C PLATES Nos. 1=y,

PAGES 30=45, FCR POLISHMED SECTIONS, ANMD PLATE Moo 5, eacc 49, For TN

. y A - oy S 3 A2 ) T e 3 N L
SZCTIONSG OF THZ ORE. ASSAVS FOCHE THERTESN CANMPLED FOR TOTal (RSN AND ACDAVYS
; 4
oy - 5wy yolae o7 s N £, - ae L P F LA sy . .
FROM TUBEZ TESTS INDICATE THAT Ll OF THE GRE {8 MAGRITITI AND U 18 HEMATET

o s .
TR e Larn pRepeem L pn E el R e T L - T R P S X T s
GorEy ANTG QURTAIN FORTIONDS ¢F WD QUL B8OV Havd s

SILICATED ZOWES W

“«»

THOA LOWSR JR0N CONTINTe. WOCASIONIL MINLTE PYRITE CRVETAL
ARE PRESENT N THE ORE, PVRITE 1S NOT IMPORTANT AS THE ASSAYS SHOW LESS THAN
0.03 PZRCENT SULFPHUR.

THE MASSIVE ORE SHOWS DISTINGT LAYERING.

Cme WitH S 102TESS MNORE THAN TEN PCRCENT OF THE DIRSST SHIFPFING QRT WAS

LARST AMOUNTS OF SILICATES. THIS CRE OCCURS ABQVE, BELOW, OR N 20838
WITHIN THE MASSIVE ORZ. AT THEZ OUTCROPS, WEATHERING HAS CAUSED LEACHING OF

THE SILICATES AND CAVITIES ARS PRIZENT.

iron SittcaTEst ON THE ZAST ENO OF THE CEPOSET PARTICULARILY, AND IN TTHER
PLACES IN EMALLER QUANTITIZS ARE SRON SILICATES Wi TW APPROXIMATEILY 359 Fg
AND U3% INSOLUBLE S3LICATES. THEST AT PLACES GRADE INTO THE ORE FROM THE

TOPy, ERIST 2ELOW THE GRE, ANﬁiOR ARE WITHIN THEZ HIGH GRADE CRI ZONZS.




Gusosi FUCH OF TWZI WECTERN TWO=THIRDS CF THE ORZ BOOY RESTS OGN A GRAY

NZISS FOOTWALL WHICH GRAGES COWNWARD INTO PINK GNEISSIC CRANITE.

4]
b
»
&
L+
-3
[¢]
[¢]
Pe

THE MINERALS IN THIS GNTI1SS ARE MAGNETITE, GRTHOCLAGE, ALOITE. MICRCLING,
BIOTITE, MUSCOVITE, EPJIDOTE, CHLORETE AND SERPENTINE. OCCE X-sEZeTiong AleA,
BY=B, L'«L, anp J'=J on Paces 28, 27, 32, 30.

GRADING FROM THE HIGH GRADEZ FACIES OF THE GREEN SCHIST SERIES AND
PRCSENT ON THE MARGINS OF THE HIGH GRADE ORE IN PLACES 1S A HORNELENDE,
DICTITS, GARNET, GNIISS WITH PYRRAOTITE AND/OR PYRITE. THE SULPHIDES
APPARINTLY HAVE REPLACED THE MAGNETSITZ. THE MORE BASIC CONSTITUSHNTS MaY
HAVZ BTEN SIRIVED FROM ORIGINAL VOLOANIC SLDIMENTO.

. e

o . - B < 2 . HERSTe T - T A E
THZ SCHEISTS ART FIND T0 MIDJUMSTRAINZD, GRISN C3OMISTS. PHE LW

CRADZ FACICS AREZ NZARLY ALL CHLORSTE {1). 1027 SPECINENS HAVE MINOR ALOUNTS
OF ACCIZEEINY MAGNEITIVE. ANY OF THE ?anacwanc MINCSRALS MAY BT PrRISENTS
MAGNITITE, PYRITE AFTER MAGNETITE, QUARTZ, BIOTITE, HORNBLENDE, CUMMINGTONBTE,
CHLORITE, EPIOOTE, AND SERPENTINE.

THE JRON FORMATION CRADES INTO THE SCHISTS, AND AT PLACTS LENSIS OF
SCHIST OCCUR WITHIN THE $RON FORMATION. THE LOW GRADE FACIES GRACI INTO

HIGH GRADT FACIEDS AND GNEISS AT THE UPPER ORE MARGIN.

el

oSS THE GRANITIC ROCKS CONSIST OF A COARSE~CRAINEDs GRAY,

=

GrangiTie

-

BIOTITI=SRANITE~GNEISS BELOW THE ORES. JHIS GRADES INTO A PINK CNEISSIC
CRANITE.

Cricin of TE iren ForvaTion

In 7RIS RETICN IN AFRICA CURING PrE<CAMBRIAN TIME, VOLCANISM WAS
PRILIFIC AND VOLCANIC TUFFS WOULD NECESSARILY ACCUMULATE AND o DEROGIVIO

oaa

WITH THE COLLOIDAL SILICEQUS IRON PRECIPITATE THAT CONSCLIDATIO TCO FORM A
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o~

TUFFACIOUS CHALE WiTH OISTINCT MICRO=BaNDING. Gmunzz (9) coNCLUCIS THAT
THE ACOITION OF VOLCANIC TUFFS AT Scud HILL §8 MORE: THAN PROSASLE.

THE JRON FORMATION NOW REMAINING AT Bomi HILL 88 A MEZTAMORPHIC ROCK:
CF THE BILICEOUS FACIES. |7 BISVS RCASONABLE TO POSTULATE 1T WAS ORIG INALLY
OF THE SHALY FACIES (TUFFACZCUS), AND BY METAMORPHSSM CHANGES TO THE PRESINT
SILICEOUS FACIES, IN THE JRON ORE DEPOSITS. NO COUDT MUCH OF THE JRON N
TAC ORIGONAL SEDIMENTS WAS RICONSTITUTED AND CCNCENTRATED CURING META=
:ompaaem.‘?o FORM THE BANDIZO LRCN FORMATION.

SR RS R IR RS SR LA B, 0% B b v SR an § vl O Yo oo
[ RN ,?; Pim E 1 {s‘, LRI E R LRSS Y

v .
e e R T T N LR et JCNE P L Y oo I S whe d ETa e T Ny P IR I S g N L T A R R T B L R R LY OB A . AR
DTRTINTIE A e Akl et MIDODANTED JRON ZZANIRNG SEDIINTALY JO2HAS

CODABLY UNDER SEVERAL THOUTARDE OF FEET OF SEDINMENTES WHEN MIETAMORPHIGH

Forpinst THECTONIC ACTIVITY PRODUCED THE EX{STING ASYMMETRICAL
SYNCLINE THAT CONTAINS THE ORE 80OV.
Repracevents  DURING aAND AFTER FOLDING, REPLACIMENT OCCURRED. CRUNER
() sTATES THAT ORIGINAL SEDIMENTARY ROCKS ARE EASILY ALTIRID AND
REPLACZDS MSEDIMENTARY ROCKS WHIGH HAVE ALL THESE PROPERTIES ARC
VOLCANGIC TUFFS AND CO=DEPOSITED SILICEOUS IRCN CARSONATE; THAT 138
COLLOG DAL PRECEIPITATES. " THE REPLACEMENT WAS EFFECTED DY HYDROTHERMAL
SOLUTIONG,. DURING IGNECUS ACTIVITY ADUNDANT NVOROTHERGAL SOLUTIONS
WZIRE AVAJLABLE AS WELL AS WEAT AND §T $#S CONCLUDED THAT MOST GF THE
REPLACEMENT WAS CONTUMPSRANZOUS WITH THE FOLDING.
Crunzr () PRESENTS THZ FOLLOWING CHEMICAL SCUATIONS FoR THS VESRAILION RANG
WHICH COULD SE APPLICACLT FOR RIPLACEMENT AT THIS OESPosiTE

SA LexzLY CHEMICAL EQUATION FOR A PART COF THE REPLACIMENT OF CARDRCNATE




1S PROCADLY THI FOLLOWINGS

XY

ANOTHER ONE WHICH WOULD LEAD TO JASPER AND HEMATITE FROM ORIGINAL §RON
SILICATES $3i
2 FzSt03 + Ho0 == 2 8i0p 2 FEQO; + Hy

in Bovrt H2U AT HVDROTHERMAL TEMPERATURE WOULD BE THE OXiD1ZING AGCEINT OF
Fe. ¥

THE REMOVAL OF THE SODIUM, MAGNESIUM AND CALCIUM IS A VERY COMMON
HYDROTHERVAL PROCESS, " Grunzk (L).

BASIC TUFFS CONTAIN SUFFICEIINT SiLICA TO SATISFY THE SiLICA COWTEN
OF THEZ PRESENT JROM FORMATION, THOREFORE SILICA INTRODUSTEON WAS NOT A

" o s mmean g Aoy Mpesdr seey $n wmpash em gy g et
1D P RON FORMATION THAT SEMAING NOWe THAY 1Dy THE OSILISUEIUS

sLiCA

&

v onas

ACTAZRMAL ACTIVITY CONTINUED AND RESULTED IN RIMOVAL OF
FROM THZ ZONE NOW OCCUPIED 8Y THI GREZIN SCHISTS, (RON SILICATES AND HiIGH
CRADE ORZ. THIS WAS ACCOMPANIED BY SCGREGATION GF THE (RON OXIOTS AND THEIR
COchmvaA?ao& AT OR NZAR THE GRANITIC FOGTWALL ON THE WEST ENO OF THE DE=
POSIT, AND ACCUMULATION OF SILICATES IN THE GRECN SCHAST SERIEG. META-
SOMATIC REPLACEMENT OCCURRED IN TWIS 20NE, AS INOICATED &Y THE RECONCTITUTION
OF THE CONSTITUENTS. ON THE BAST END OF THE DEPUSIT THE §RON CONCENTRATION
138 OUE TU ENRICHMENT, BY REMOVAL CF StLICA. THE FNFERRED FAULT MINTICNED

GN PAGEZ U 315 BASED IN PART ON CONTCRTION CF THE RN FOAMATION AT COMPARED
TO THE ORZ. ON THE WEST END AND CENTRAL PCRTION OF THE CEPCOHT
STARTEDS AT THE CONTAST BETWZDN THE TUFFASECUS SHALY iRON FORMATICN AND THE

NY WAS EFFECTCD ALCONG SEDDING

3]
il
;

CRANITE. AT THE CAST CHD THE REPLACE

(Nl

TR e S
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FRACTURZS, NAMELY WITHIN TIZ CO=-CALLED ORESGOV NGe 3 ANO LENDZD WOSTUARD
TO FORM ORESODY NOoe 2, TUE EAST RIPLACEMENT ZONE OFRZ HAS LIS COMPLETE
EMOVAL CF SILICA AND CONTAINS MGRIZ SiLJCATEIC.
AS FOLDING STARTED THE CONTACT SETATIEN THE CHALY IRCN FOAMATION AND
THE GRANITE FOOTWALL CERVED AS A ZONE OF FAULTING. THE SEDIMENTS AZ0VE
THE HORIZON OF THE INTRUSIVES YICLDZD AROUND THE LATEZRAL MARGING. (9P.li1).

-

THE HYDROTHERMAL SOLUTIONS WERE EMITTED ON THE ECUTH AND MOVED NORTAWARO

4]

o

AND LATEZRALLY ALONG THE CONTACT ON A SECCLERATING GRAGIENT. Souciere
EAST OF CO=ORDINATE 21200 £ A FAULT SERVED AS A CONDUIT YO FEZD THE
SOLUTIONS TO A BEDDING FRACTURE sSoMZ 50 FPEET ABOVE THE CGRANITE CONTACT

AND EFFECTED SILICA RIMOVAL AND THE FUMMATICN OF Oxkzoooy NGe % ano No. 2.

IN COTH THE METASUMATIC REPLACIVENT ZONI AND THE ENREOH
ACVANCE WAS ACCOMPANIED BY GRADUAL DEPLETION OF THE RGUF  (7hnT  IRCH
FORMATION) » THE EXTENT GF THE COMPLETE REPLACZMENT @AY 55 8008 ON THE
GEOLOGIC CROSS=SECTIONS. FPARTIAL REPLACEMENT SUCH AS REMOVAL CF THE
CARGONATES, SOCHIUM, MAGNESIUM AND CALCIUM EXTENCED AT t&aST U00 rFzet
PERPENDICULARILY FROM THE GRANITE AS INDICATED BY THE SCHIST LENSES IN
THE GRANITE, SES CROSS=GECTION B'=B, pLATE No. 8. , pace do. 27 .

ABOVE THIS IN PLACES 704czpvws UP 70 200 FEET. THE REMAINING §RON
FORMATION HAS BEEN ALTERED SY SILICA REMOVAL O METEGRIC WATIRS AND THE
SVICENCE DESTROVED: SIMILARILY EROSION HAS REMOVED EVIOINCE ADOVE THAT
ELEVATEON.

REZCRYSTALLSZATIONS N THE JRON FORMATION, CRYSTALS OF DOTH GUARTZ AND

MAGNETITE HAVE BEEN CNLARGEZD OV RICPVSTALLEZATION. THID ZUARTZ 12 OF TWO

VARIETIES, THAT ARE STRAINID WHORE THEY OCCUR DETWEEN SRCKEN MAGNITITE
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CAYSTALSe UOLE OF THI ORJOINAL MICRO=DANDING WAS LATER
¢ MEGASLOFIC LAVERING OF IRON OXIDEZ AND QUARTZ  THZ MASLETITE ORI N THE
METASCMATIC RIPLACEMENT ZONE, PARTICULARILY 15 THE LAYVIR WMARIING, HAC
DEVEZLOPED LARGZ CRYSTALS AND AGGR&GATES,"ﬁmﬁzﬁ¥ﬁnA5NéS CRYSTALS FILLING
AN THE CRPARIZ BETWEEN THE LARGE cﬁvségLs. S

- In THE EasT REZPLACEMENT ZCNE#THEAGRQ‘is'ﬁtéé TO MEBIUM CRAINED, AND

PORCUS WHIRE RECRVSTALLIZATION “#S LECK AQVANCEG. IN:THE GREEN SCHIST SERIES,

RECRVSTALLIZATION OF THE M Gﬂ‘.,ﬁﬂkoﬁ” FaClTg HAS. COCURRED AT THE TOP MARGIN CF

3 4

THE ORE. THE LOW GRADE FACIES RAS THLY, CAYUTAUKMZED TO. A FINE=GRAINED SCHIST.

bl b

THE MAGNETIC §RON FORMATION UNDER THE COREVAAS MLCNETITE . YHAT 18 CRUSHED AND

N

CUNDERLY IRG GHEIESS ALTG HAL

CEVERAL PIRICOS OF QUARTZ §S EVIOENT. THE 47

Eae

AECF 1T RAD AT CUQGARY TIXTURE.

oo a§ e e RO C S
RS R VR S ;iC;J fog ) . 3. el : N O Lv’». ":
P
-
Ce et e e Ay o cim (o e n s e g R s I~ e s e —w A A e e wme e -
FORUATICW FAZQEDING MEITAVORFHISEY 15 TiSRUSCED AZOVDL PE BOURECE GF THE JRON
¥ 3 " w s S
= . . s

“r

$3 TAE SILICATED A&é HiaR éakoé;aaa z&ﬁévts THE aaé&wpésvsouéLv CONTAINED IN
THE REPLACED ZONE ROW OCCUPIED BY 7&5 GREEN SCHISTS, H;ne N§JWﬁLL GREYSS, I1RAON
SILEICATES, AND HIGH GRADID OREe. THE (RON FRCH THE IRON FORMATION 18 QUANTITA-
TIVELY ADZQUATE TO SUPPLY ALl THE |§em'=w THE RECPLACED ZoNE. Sge TanLs No. 1,
PAGE 13FOR THE IRON SALANCE IN THE REPLACEZD ZONEZ. CRYSTAL SIZE, LARGER NEZAR
THE FCOTWALL GNZISIIC CRANITE CAN BT ATTRICUTED TO SLOWER CCGOLING. ON THE
casT 80 (Noe 3 ORE 200V) THE SOURCE OF HEAT WAS MORE CESTANT AS COMPARID 7O
THE CENTRAL AMD WESTERN OREZ PORTIONS. (HE (RON WAZ NOT REMOVED BUT RATHER

THE SODEUM, MACNIESIUM, CALCIUM AND LASTLY THE SILICAT THE VOLUMIS FROL WG

e g

THE PIRCINTACI TONNAGEZ WERE CALCULATES ARE FROM THE MINE-LAVOUT ORE RISERVE




TONNAGES AND THROUGH THE PROPER SOURCE waY oE vimiFicp (G)

.
THE ASSAY AZ SHOWN FOR THE CRIGINAL IRON FORMATION 15 ATMITTICLY OF THE
FORMATION A;:-,-gg SOME REMOVAL OF SCDIUM, MAGNESIUM AND CnL CiiM, HOWIVIAR, WOST
PRODABLY BEFORE SILICA REMOVAL,; AND §S THEREFORE REASCGNAGLY SEPRECOINTATIVE.
|RON HAS BEEN CONCENTRATED AND RECRYSTALLIZATION OF THE §RON iN THZ CRIGINAL
IRON FORMATION ACCOUNTS FOR THE §RON IN THE EXISTING HIGH GRADE ORZ.
Siraca Bacance: Tasie No. 11, PAGE 1l WAS PREPARED TO STUSY THE GAIN OR
LOSS OF SILICA. ASSAVG OF CORES OF THE JRON FORMATION WHICH APPEAR TO HAVE
HAD NO SILICA REMOVED sHow aBout 36 Sittca ;ROVIDED TMZ‘QEPL&CED ZGNE WAS
FORMEALY OCCUPIES 3V SUCH IRON FORMATION TeEn Taste Ne. di wmics cucwz 20.8¢

T -rp s 3 ~ g - ” s T e e < o
P OF NG CRISINAL 2ILICA. PRIELL DATA BN

W o i e g e s e A e m e e N PR
CPRESENTED FOR FNFUIEZATION RATHER THAN AL & TALAZ1E FUR SUN-

-
2
b
i
r
L
o
o
.
—
.
€

LI R ALS AT O

P P ~n o Oy ek b g ime s fpmiae oy .
AE LOED CTULD RKREPRESTMNT THE SIURDEZ GF ZiL SRS i Z .

CranNITIZATIONS CGRANITIZATION (3 INFERRED BY THE CRUSHING PRESSNT M THE OLD

MINERALS AND THE PRESENCE OF A YOUNGER GENZRATION oF quartz (1). Tne cme
CRADES INTO A GRAYV, BIOTITE, GRANITIC=GNEISS wHiICH CRADES INTO_THZ PIRK

GNEISSIC GRANYTE.
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ASSAYE OF THE RCCK

TYPED 1M THE RICLLACIMENT Z0ONE
(NumseRs REFZR 7O LINES ON TASLE Noe 1)

SAMPLES OF THE SCHISTS WERES NOT SENT TO LercH CROTHERS LASCRATORIES
FCR IRON AND SILICA DETERMINATIONS. HOWEVER, FROM THE SCHICT CORET
SANPLES IN THE SUITE UNDER STUCY A COMPOSITE OF ELEVEN SAMPLES WAS MADE

AND ASSAYED IN oUR NoRTH DaxoTs ScHooL OF MINES LABORATORY.

Torat fg & 810, 4
Compostte ~ 13.32 u3.00

¢ e ; 4 . - S S SR~ e TN g e -
HEZE ASSAVE WERE DETIDRMINGD FOR THE Uedeliews §3§ LGN THE GCRE

S Apsime e 1 [A1VTY) ; oty - EST ey A e 4 TN

SAMPLES FROM THE HoLLAND SYnNDICATE SR{LLING PRLORAM N TR % ot S AND

AZRZ TOTAL FE.

8t THE ASSAYS ON THE LibeEria MINING COMPANY DIAMOND DRILL PROGRAM CF
1551-52 are sotusLE t1roN {(EXCERPT ON CERTAIN SPECIFIED SAMPLES). THE
HIGH GRADE ORZ OF LIBERIA HAS NEGLIGIBLE AMCUNTS OF INSOLUBLE $acN (7):

THE FOLLOWING ABSAVS ARE INCREASID TO COMPENSATEZ FOR INSOLUBLE §RON.

Ry

Orice HovLes Noe. Sampres Sot. £ insor Fe Yoran. Fe
' Hottanp SvnDiCATE ) : 62,50
to195152

17 8 £5.70

156 20 £7.74

2k 6 &7.u0

26 15 59, 63

28 10 £C.Er

23 g £ o2

3 3 £7.25

22 3 £5.20

25 3 [aIYi
155152 AvERAGE 76 CHe 113 3.2 .0
ToraL AveRace 125 €6.c0

15
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[o2 WA 1
.

Q

ooy Oz > 109 Ssricatns {Lerex BRoOTHORS)

Cavirezs FrRoM THE 1951=52 oritLinG PROGRAM. THE SOLUDLE (RON §S

ENCREASED AS SHOWN DELOW TO OBTAIN TOTAL 1R0ON.

Mo. ofF % Sou “ INSOLe Esv. & TeraL

Dogll Hoog SanvpLeg Fo Srvicares Fz ineoe Fz

17 1 n2.¢7 1k, 53

17 1 61.15 11.06

2h i 65. 61 -

23 1 54.89 21.0(E)

23 1 53.28 22.0(E)

23 1 sl. 57 20.0(E)

24 1 K726 18.0(€)
AVERAGE 8 5%5. 70 14.98 1.50 57.20

Iron Steicarss (Lzroe BROTHERSE)

THZZE SAMPLES ARE FROM THZ 1051«02 DIAMOND DRILLING PROGRAM; THE

LR SERTN 3 " Y R A - P oo, e
TONMACD 1S SMALL AND NO INCOREASE FOR

P L
Diving g piey g
R T N A
s S Syt 50050

5§ & T S »
LG < Soe N it

Sz Gzomeyric SummaTion Taswks Noe |

fron Fonuartion {(Leren BrRoTHERS)

IN THE DATA FROM THE 1051«02 CRILLING PROGRAM, THE 1RGN FORMATION
RANGES FROM 37.6 to 499 Fz. THE ASSavs on THE HoLrano SynpicaTs oRitl
CORZS SIMILARILY ARE WITHIN THE RANGE. 17 SUCH SAMPLES HAVE AN AVERAGE

oF Li2.11%5 Fe.

For usc iIN TASLE NOe | I8N THE {RON BALANCE 17 APPEARS PREFZRAGLE T0

USE CIMPOSITE BAMPLE §i2hH FoeLecTed FRESH CORE ESSENTIALLY FRETS FROM

sttrcates; ("TYPICAL MEMATITIC 1RON FoRMATIONH) .

[ S -~ S - - g B .y
SarcEr foe Fe S100 P S ffar AreD. Ti0a Cal [y
e e d ————— o~ - — L - - e

(1gh5=-3125  k3.77 36.583  .071 .052 .06 .30 22 W L6
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TABLE NO. 11}, Pasaconrsrsn

WHEN PRESINT THEZ FOLLOSING APPEARS TG BE
TeouRRzZNeE S

Tves oF Roow

i non FopmaTtion
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© . AND SJLICA HYDROSOLS
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2.0

stgament, bnevari CATS ont THE MENTRAaL (CENVIFECAT UMD WERE MADE OPTICALLY

.., y . - . st o PR
sooas bh Taen scovions, L2 FoLiENED SECTIONS NG FRASUINTS FROM TWHZ HAND

CECAINTNG OF THESE SAVPLES AND VARICUS OTHERS ToTALING 7.

Widiv

FONDIR R=RAV ANALVEEICES WERE MADE ON 12 CANFLES. CoRoITRYT

&1
o
¥
[0]

FOSNTIFICD AS FRESENT N ERVERAL SPECIMENS BY OPTICAL ANALYUOLS, HIX

Ck
gz
<
123
3

§T OID NOT SHOW N TNE POWOER SeRaV ARALYGES,

maaany Ao DontLustan

{. THT SANGTD IRON PORMATION WAS poree OY CO=DIPDIITION OF VOLCANIC

i
TOFPS AND Sgbﬂczﬁ"d@ pRON alarinNg CIALLOE DAL FPRECIFITATES.
D, T oMEnd ohans RN G?«Z T GINATTD FRAGS THE ER0N CrAniNG SEOHAINTDS BY
phreeatEIIT G wadOR IRVIELVED PR Rt Qe R ate I CSATED HUSLLCIe

ay oy Rt TRIEEN R AR
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X-SECTION G'-G —

El,492,44
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26760 N
26700 N

Scale 1" = 200' |
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X-SECTION F'-F

D,D,Hole 35
36 — Qtz, Mica Gneiss

Depth
257 .5"

S S SN TOREe

35

|

E1,519,61 |

26700 N

_26600 N |

Scale 1"
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X-SECTION E'-E

= =
(e
(=
S
2 &~
© ©
o o
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D.D,Hele Npo, 36 Depth
R20 - Chlorite Schist 250,0!"
8 - Chlorite Serp, Schist : 259,0!
R9 - Coarse Magnetite Ore 318,0"
. " " " : 338,0!
D! 9 - Hematite Fe Formation 183,0! »
S
500
~ 300
100
= =
3 S
rs) S
0 ©
0 ]
i
Scale: 1"z 200!




X-SECTION C'-C

Noe. T

D,D,Hole No, 27 Depth
Sample No, R23 Hematitic Fe Form, 120,0!
R24 Amph, Biotite Schist 170,0!
R22 Chlorite Schist 240,0'
Rl4 i » 248,0!
R19 » L 290,0!
R25 " n 290.0'
R26 1Iron Ore 340,0'
R27 Magnetic Fe Formation 360,0'
R28 Gr, Mica and Gran, Rock 368,0!
R29 Granite Gneiss 380.0!
37 Gneiss, qtz, gr, mica :  365.0'

26500 N

D,D,Hole No, 29

Sample No, 28 — Magnetic Fe Form,

00

500

300

100

Scale 1" = 200!

92




X-Section B'=B No. 8

D, D, Hole No,

27

Sample No.
No.
No.
No.
No.
No.
No,
No.
No.
No.
No,

K23
R24
R22
Rl4
R19
R25
R26
R27
R2€
R29

37

Depth D,D.,Fole No, 16 Depth
Hematitic Fe Form. 120.0" Sample No, 16 Hematitc Fe Form, 291.0'
Arph, Biotite Schist 170.,0" No. 5 Magnetite Ore 566, 0!
Chlorite Schist 240.0!
" n 248.0|
" " 290.0'
] u 290.0'
Iron COre 340.0! S Ll
Ma oo ] % 4 ” i
.a{)n:tic Fe Form, ‘ 360.0' 16 T r;,-}E1.7_11-.40700
ér, Mica and Gran. Rock 368.0 l e —=
Grenite Genlss  388,0' 51.669,21
Gneiss 365,0!
£ __ 500
ity 300
100

c—Ti

26000 N
__ 25500 N

Sgale 1" = 200!




X-SECTION A'-A

No. 9

D,D,Hole No, 22 Depth
Sample No, 22 Hematite Iron Formation 175.0"

No., 20 Chlorite Epidote Schist 222,0!

No. R21 Schistose Iron Formation 240,0'

No. R36 Iron Formation 260,0!

No. R37 Chlorite Schist 340,0!

No., R38 Magnetite Ore 370,0"

No., R39 Banded Mag,., Silicia Rock 430,0!

No. R40 Granite Gneiss 490,0" A ; 700

D,D,Hole No, 29 Depth

Sample No, 28 Magnetic Iron Formation 120,0" ¥
D,D,Hole No, 25 . %

Sample No, 19 Magnetite Ore 273.0!

14




3

X-SECTION H'-H

No. 10

D,D,Hole No, 38 Depth
Sample No, R18 -~ Fe Formation 150.0'
No, R15 = Fe " 152, 0t
17
23 . BT
38 El.653.02
£1.590,9] j

No,

23

No,
No.
No,
No,

7 - Schist, gneissic
34 - Gr, Gran, Gneiss

2 = Mag. Ore with Silicates

17

No,
No.
l No.

R16-
14—
R12-

Chlorite Serp, Schist
Iron Ore with >10% Sil.

Scale 1" = 200!

700

500

300

Depth

168,0"
328.0!
458.0!

280.0!
295.0!
407.0!




D,D,Hole No,

Z8 Depth

Sample No, R17 - Chlorite Schist LSOO
No, R15 - " v LBt
D,D.Mole No, 20
Sample No, 27 - Schist, gneissic 259.0"
No. 21 - Gneiss, schistose 2v2.0t
El.B90;
40

E1.479.51 -

Depth = =

No. 4 - Vag. Hem. Silicate Rock 100.0! § | 3
lo, R30 - Banded Mag. and Hematite 140,0! @ o
No. R31 - Magnetic Iron Formation 250.0' g
No. R32 — Iron Cre 450, 0"
No. R33 - Chlorite Schist with Mag, 545,0'
No. 17 - Mag. Chl, Amph, Serp.

‘ Carb., Pyrch. Rock 561 .0
No, R34 - l'ica and Granite Rock 560,0!
No, R35 — Granite Gnelss - 610,0"
gg: 31 - Gneiss, qtz. & gr. mica 301.0' Semle 11 = 200

700

200

30 - Gramite with garmet&RBiot 639.0'




X-SECTION K'-K

D,D,Hole No, 46
Sample No., 10-Mag., Ore
Ho. R13-Iron Ore - Silicates ¢ 10%

46

Depth

436,0' -

442.0'

26500 N

500

— 100

26000 N

Scale 1" = 200!




X-SECTION L'-L

Diamond Drill Hole No, 44 Depth
Sample No, 26 - Banded Magnetic Fe Form. 228,0!
No. 23 - Fine Grained qtz. mag. gn. 274.5'

]
43Pro,j. 150

a4

ER LM s ' |

Diamond Drill Hole No, 43 %Depth = Depth
Sample No. B-1 - Hematite Fe Formation | 1232,0' No. K7 - Gneiss 417.5!
No. R-2 - Magnetite-Hematite Ore - 270, 0! No. R8 - Pink Gr 429,0!
No. 29 - Amphibole Biotite Schist = 243,0'
No, 6 - Li-grade Magnetite Ore ' 263,0!
No. R-3 - !lagnetic Fe Formation 273.5"
No, 1% -~ Magnetite Silicate Gneiss 282.0!
No., R-4 - Magnetite Silicate Rock 290.0!
No., R-5 - Silicate Bearing Mag. Ore 312,0!
No. R1l - Yagnetite Ore < 10% Silicates 321,0!
No, R6 -~ Footwall Gneiss 340,5'
No, 11 - Mag, Fe Formation with Chl. 3765/
No., 32 —- llag. Fe Formation 388.0!

¢




X-SECTION M'-M

D.D.Hole No, 24 Depth
R10 -~ Magnetite Ore 166.5"

f | 100
) SR W LIS S e WO B S MY
= =|
! (=
2 S
K Oi
(e | O
(4%}

e

Scale 1" = 200!

111




X-SECTION 0'-0

No. 15

D,D,Hole No, 44
Sample No. 26
No, 23

D.D,Hole No, 41
Sample No, 3
No. 25

.26500 N

Banded Fe Formation
Fine Grained qtz. Mag. Rock

Mag, Ore with Silicates
Qtz., green-mica, garnet Rock

41 Pro%. 160!

26300 N

Scale 1%¥ = 200"

300

500

1144




X-SECTION P'-P

D,D,Hole No, 19

Sample Mo, 15 - Mag., I.F, with qtz,

garnet and mica

e

e

=
o
=
O
[{e]
N |

500

26500 N

300

100

Scale 1" = 200'




X-SECTION N'-N

No. 17

=
S
o~
©
v o
D,D,Bole No, 28 =Sp%4
A L Depth
Sample No, 18 — Garnet, Giotite, Plagioclose
g Serp. Gnelss 258,0!
0. 35 - Silicated Mag, Fe F v
Eriie g. Fe Formation 300, 0!
Sample No, 15 - Gneiss with qtz.,
garnet, green mica 261,0!

26600 N |

|
e

1
|
|
]
|
|
|
|
\
>
[

Scale 1" = 200




THE FOLLOWING PAGES NOS. 38 = 65 CONTAIN
PHOTOCRAPHS OF POLISHED AND THIN SECTIONS

WITH THE MINERALS LISTED.
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(93]

Nas. 1 Coannz Maanstive One
Magneritve {waire)
ANTHOPHYLLITE { DaRk)

68.92% Fe, 1.62% S102
FoLisnep secrion K77

x=sgcTion D'~D, Crint Houe 36, Deptw 3381,

NMo. It Coarse MagneTite Ose

MacneviTe {(wHize)

AnTHOPHYLLITE {DARK)

PoLtsnzo section X77

%-326TioN LY=L, DriLL Hoee 43, Deeru 2630,

R







. - .
No. RS WAGNET

No. RS  NMagnerite Cos

}T 1S N THE HiGH GRADE ORE 20nNE AnD 10 rFoCT
ABOVE SAMPLE Ho. 1

6L.¢S), Fe, L.70; Si02.

Foursnep sEcTion XE&3

x=gECTION UY=D, Dritl Hore 36, Deevn 3129,

7
pMasnzTiTE (whiTe)

FrocrivoriTE { DARK)

.. Tl

PoLisuEo seeTion ADE

xegecvion L¥el, Ortrt Howe Mo. 43, Lzeprw 3129,

Mo. R1% MagustiTe Oee

SAGNETITE {vidd TE) '

AnTrorHviLt 72 (Srav)

PoLisHED sCoTIon XE8

xesZeTion KE=iK, Driue rore U5, Oeere W27,

Hoe 0311 2ABNZTITE URS = LENSE (N A MAGNETIC §RON
FORMATION ZONE BELOW THE SI1G6H GRADE ORE.

jiagneTiTe {wHiTz)

CUvMINGTONS TE

ANTHOPHYLLE TE

Crrones

PoLisuep section XE3

x=ggcTion LY~L, Dmice Hore %3, Dzera 3218,




o
Ly
-
<
|

o.




Mos 3 _ilagNcTivi URT - WiTH SILICATES
MAaGNETITE (wei TS}

ANTHOPHYLLE TE (GRAV)

CHLORSTE, SLIGHT

PYREITE, A FEW MINUTE CRYSTALS

PouisHED secTion X777

x=secTion O'=0, Omriwt Houe N1, Oseprh 2129,

Moo 2 Macnesteye ORg - Witk Stuicates
pvagneTsTe (wiiTE)

AnTHoRPuvLLITE (GRAV)

CurortTe {DARK GRAY)

Betow THE WIGH GRACE ORE ZONE) ASSAYS RANGESD

53.28 1o 63.3u5 Fe ano 15.06 vo 6.£8% 8102
PorisHen section X77
xwgecTion HYaH, Driwe Hore 23, Deeyu LESC.







bl

Mo. 810  MaguoTivs ORE = FINE GRAINTD
VAGNETITE (wHiTE)

AnTHoPHYLLITE {GRaY)

In THE cenTER oF A 200 THick ORE pED
ASsavinNg From 61 vo 695 Fe.

PoLtsnes secricn XE8

X=gECTion MY=M, Omick Move 24, OzpTu 1GEY.

No. ©2 MaeneTeye, Hemaziye Ore (30' oerow jof.)
HemaTiTe

MaGNET?I TE

Roge quartz

ANTHOPHYLLS TE

CHLORITE

THE ORE ZONS 1S VERV FOROUS.

Porisnen szetion X568

x=secTion Li-L, Drpue Hove U3, Uestym L70%.

Noe. R12  HeEMATITO-ACNETITE ORZ wire SILISATES &N A
E5Y THICK MIGH CRACE ORE ZONE.

HEMATITE

Magnerite (ss3Te)

ANTHOPHVLLETE (GRAY)

CHLORITE

ToTaL Fe 45 54.565; tHE MacneTIc FE 1S 24.334.
PorigHED secTion X562

X=section H'-H, DriLL Hore 17, Oespre LOTY.

Moe RUM  MaeNETITE SiLICATED RocK sELOW T H1GH GRADE ORE.
MaoneTiTE {(wRiTE)

ANTHOPHYLLETE

CHLoriTE

PowtsHep section XE8

x=-secrion Li<l, DRitn HoLs U3, Deerh 2500,

~
~

O S ———







i
:
'
i
i

Noe R3 = NMacnsyic IroN FoonavioN = SELGH HIGH GRADE
CRE ZONE.

Magnerite (vsiiTE)

QUARTZ '

x=3ecTion Li-L, Critu Hore 43, Depyn 2730,

Fortsheo scevion XES.

Noe Rt HematiTe IRoN FORMATION = ACGVE THE ORE.
AemaTiTe

VagneTiTE

URTHOCLASE

AaLesTe

Compleriye

GUARTZ

ALTIRTD AND PORCUS.
Fowtsnzn szevion XGA.
x=azoTion Li-l, Ority Hou:

'
o
N v
i
tH
i
-4
P&
X
W
)

Nce R GNEISS = PCOTWALL.

MAGNETITE

Brovive

QUARTZ

FoLISHED sStoTion XAS,

x=secTion Ltel, DRIt rong 33, Desvy 3N,

Moe R7  Guepss « FOOTWALL

MagneTiTE

CRTHOCLASBE

EioT17e

AvesTe

MicroLane

Quanrtz

PoLiscHeED szotion XEZ.

xwgggTion L¥<L, Sarue Hove b3, Desra B17°Y.







4Q

Tuin SzcTions

No. 319 MacnsTive ORT w1 TR HiLgcaTes
tiacneTive (Brack)

ANTHOPHYLLATE (GHAY FIBRCUS)

THEIS 18 A SILICATE ZONE UNDER HIGH GRADE ORE.
K180, ONE NICOL.

X<BECTION A'-A. ORiLL Hove 25, Depv 273'

No. 10 wMaeneTiTe One

MacineTtTe {(SLACK)

Aceite (GrAaY LARGE mMABS)

ANTROFHYLLITE (GRAY) IN MAGNETITE

X180, ONE NICOL. ’

X=cseTioN K'eK, URritt Hore k6, Depmm U36Y.

Noe 36 HemaviTic 1onn FomeaTion
HEWMATITS AND MAGNETITE ( nLAOK)
COROIERITE WITH MUSCOVITE (VAN 70 LicHT)
ALpgTs

JART Z

4
{tigr anen mes s erem s pwmen e
CETAMORCH I T HAS OTARTS

SEGINNEING CF REPLS

Amo us? OF MUSCOVSTE

AI A2y X UL S
-secTion BY<R, Dpir Heowe 15, Orpru 2011,

HG. & MemaTiTic iRON FormaTion
HemAaTi v AMNG MAGNETITE (oLACK)
Quanrtz (smirs)

CorpiemiTe

pHLQﬁOLHVLXf?F WiTH MUBCOYITE AND SORSSHTIN
SPECRS)

CaroriTeireEnninsTe {oreen)

ALeyTe

K132, OME HicoL

x=gzorion Dl-D, Drire Morr 36, Dopre 1S

3

Al

Moo 22 Hewaritic iron FommaTion

HEMATITE AND MAGNETITE {(BLACK)

Aregrz

Guartz

X=N{COLS

Xx=seCTion AV=A, Orite Howe 22, Derw (750,

g {Lsaur wiTH







Teen Scovions

Mo. 12 H AGNETEIG Inon FonwaTion

MagneTiTE (BLACK) CREYSTAL

QUARTZ {L'c. Ty

FUSCOVITE {SPECKS IN QUARTZ)

CHroriTE (FIDROUS) AT CONTACT OF MAGNETIVE AND QUARTZ.
X183, one ngoot.

X=SECT 10 s DmiLe Houe 3, Osevw 1544,

Noo 23 MacnzTie lron Fermation (GVER GRE, NTAR SOTTOM
e 1eF.)

vaanmrite (eLack)

Guartz (wpTo)

CHLORITE 19 PRESENT ELSEVHERE ON THE THIN SECTICN.
X180, XeN1OnLGe

X=sEcTion JV-d, britr Hotz 13, Jeems 201

Hoe 28 HagunzTie Imom Fomaation {oves ane nras sovros
1. Fu)

fagnzrrrs (snack)

TUARTZ ann coRoIzRITE (WHITE AND 3rAv.
CuLorire {(Fisrous)

#ysecoviTe

ALBSTE

CrrHoCLASE

X=N 1 COLS

x=~sgcTion A=A, Drite Horz 25, Dermi 120°.

o

IR

M e et e

o e

o ome

e e







Tty Seevions

Moo 32 tagneTic bron Fomuation (unoer ore)
VAGNETETE {BLack) EUMEDRAL 70O SUBMIDRAL
QUARTZ (LIGHT TO GRAY) WELL DIFINED CRYSTALS
Crtorite (F1BROUB) REPLACING QUARTZ
x=sECTIon LY~L, DriLi Horz 43, Secevu 3521,

toe 28 Vauerie fmow Fomuavion (8CwE GRE HMIGHER UP)
NASNETITE {BLACK) EUMIZORAL TO SUBNECRAL
fwartz {(Lianr)
Cororite {Fiorous)
Daveg AS sAmpLe Ne. 32.
. A1Z0, xenicoLg
xesgeTion LY-L, Drict Rore L, Ocpru 228,

o 32 Masuzrss iwon Fomuavion (unoss ome)
llaeNeETITE {SLACK)

CuarTz

ChLoRreTE

SAME AS ABOVE.

AR18G, x-nicoLS.

x=gzeTion LY=L, Drive Howe L3, Desm 3760,

oW o

4







Tesn Scotionz

No. 24 Magunstvie Imon Foemation (unozr Ore)

MacneTiTe {BLACK)
Quartz (wHiTE)
MuscovITE = A FEW ICOLATED CRYSTALS.

RECRVSTALLIZATION HAS CGCCURRED BUT NO REPLACEMENT COF

M) NERALSe
X=N1COLE
On Easy Eno, Orict HowE 31, Deema 56110,

cuantz {wssrs
HornpLance {GRAY)
CurattNeTONTTE
Cxiorire (FiBreous)
THET HORNSLENCE IS REPLADING MAGNETITE AND CHLORITE IS8

REPLACING THE HORNSLENDE. SE££ ALZ0 Sampreg No.

N A ZONE AGOVE THIS.
X {SOLSD v
x=s2cTions NY~N, Drite Howe 28, Deeta 200,

No. 2% MagneTic iron Forwation (UnpeER ORE)
VaeneTiTE (BLACK)

QUARTZ

ALsiTe

thuscoviTe

BANDED LIKE JASPER

Une NBCCL

xesecrion Li-l, Omrsie Houe hl, Deetrw 274t

PGy ForuiaTion (UNDER ORE)

12 PHOTO







56

Tettn SceTions

No. 13 Gueiss {(Unozr CrE)

MAGNETITE, 1IN CORRODED BANDS.

ALSITE

CumrtNGTONETE

NUSCOVETE

CHLORI TE .

X132, x=NicoLs ‘ C
x=sgcTion L'«L, Drite Hone L3, Deptn 282°.

Nos 3 MagneTiTve AnD SiLEcCATES
MAGNETITE, BROKEN CRYSTALS
CursMINaTONS TS

ANTHOFPHYLLETE

Curors e

CUARTZ

X132, x=njcoLs

X=3ECTIoN JVed, Drict Howw 12, Opera 1000,

Moo 36 Guzizoc (ABOVE GRE)
MAGNETITE (BLack)
Quartz

Mg CRoLINE

ALBITE

Garney

2ioTiTe

CumiineroNtTE

Curorite

OneE NICOL.

X~seerion F'«F, UriLL Houe 35, Desrte 2580,

Moo 34 Gueyns (asove one)

PYRRmoTiTE AFTER MAGNETITE

BioTevs

CuvmitnGToNt 7E

CHLeriTE

Seryeite

QUARTZ

Ong N3cow

x=-s3£CTioN HY-H, OriLL Motz 23, Dzera 32¢0.

0 A 25

B R P

=

W R




-1

PLaTte 10




58

TrieN SEoTIONS

Mo. R 6 Guziss (Uncer Ore)
PagnETITE

URTHOCLASE

ALasTe

BieTiTE, FROGGHLORITE

QUARTZ = 2 INTERGROWTHS .

K180, x=nNicOLS

x=gzcTion Ll«L, Oriie Hore 43, Desmn 34O,

boe 37 _Oneies (Uncer Org)

MAGNETIYTE

RUARTZ

EroTeve

CruLoriTE

X180, onNE mnioou

x=3zcTicN Blel, Orjii Houz 27, Cept

N
L%

H

i

Siavite

GHEDELTE

CUARTZ

x=gicTion Fle¥, Dmyul Honz 35, boete ZELt.
Moo 21 Cuziss {Unosr Gaz)

AGNETETE

(UARTZ

AuvsiTe

SseTiTe

Gazen Mica

CuLoriTe

A180, ong wnicow

X=seerion Jled, ORiLn Moz 20, Deetn 2720,

I

No. 18 Gueigs (Unoer Owz)

BARNETD

BicTiTe

ALBITE

Criomive

SerreNTING

Guart2

x=ggcTion N'=N, Dryprw Horz 28, Depru 25

‘Q

«l

Mol 2% Grueiss (Usncer Org)

Masnsritz {srack)

QUARTZ (wHiTE=CRAY)

A » ONE NiCoOL

x=-3szerion F'-P, OriLi Hove M1, Dzerm 207,

fa e o

i e i

S

.

<pp e

[ TR A Y A I e
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THin Szetions

Qs

Noe (00 Bespoe
MagnsTiTe

CurnagNGToN Y TE

GRZEN MicA

Curcmive

CUARTZ =« MOSTLY GRS tSOTROPIC

X120, xenioaLs

X=sEcTion D'eB, Drity Houe 36, Desw 2500,

Moo &  Soiier,  GNEISSIC

YAGNETITE

LUARTZ

CurnagncTong T

CHicrite

FyriTe I8 ThE MagneTITE
T nNgce

1
d
~ i " -~ 7 ot oy o~
X~sgevion DD, DOy Howe U Dz

N
JeTert B

LV Bl N . -
2133, B actE £ 9%¢ 1 M

x=37CTion HYH, Segul Mors 17, Oepn 2049,

No. b Tewmper

Luanrz

Brovece

CuneasncToNsTE

CritorsTe

SznrrenTINg

X132, ong nicow

X=3ECTioN HY~H, Drgre Heve 17, Docerm 2g5t.

Noe 20 Scussy
Hemarvire
BUARTZ
BioTiTe
Ertoore
CHLoRETE
SrRcrenTing

X128, onE nicoLn

Rescrion At=A, Unsuy Mol 22, Deryn 2204,
Ho. 716 Seup ey

VAGNETSTE, REMAINCER MOLTLY GREEn

= .

2y DriLL Hewr 27 Gepry 2000,

-
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Tin Szerions

Noe T Scnest, GNEIsSic
QUARTZ

SsoTITT

Erscore

SUTAINGTONE TE

CrLoniTe

SERPENTING

A 18D, onE nicou

X=SZCTION <M, BRiLL Hors 23, Deetn 153%.

Hoe 14 SCHIST = WEATHIRED
P AGNEYITE
KUARTZ

is, . 3 -
WA NGTONITE
S T -
UL CRETE

Fvatie

ALSU, GNE NICOL

e gm a e

“LeEvavion 735

[ . . [y o -y oy o
LOmGROINATE 25, 100 N, 14,850 &.

NGe 2T Hesiury, GNEISSIO
VAGNETITE

FyRiTe aFTER MAGNETITE
LGuanyz

BioTiTe

Sz INGTONITE
Freovuorite

X132, x=NfcoLs

x~secricy Jr=d, Drett Horg 20, Destw 252,
fre 2C BorEsT

MAGNET TE

TARYZ
MORNBLENDE
BsorsTe
CuLontTe

L1332, x=nicoLs

x=szeTion L'el, Owriri Howe 13, Ueew 2130,

I
&
&
Y

4

@

e

PEWwNT

!

.

VA
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Nos 30 Crarpte (Fyne)
LGUARTZ

URTHOCLASE

LT cron g

ALeiTe

WuscoviTe

SioTivz

SHLORETE
SerpznTINg
SoRriIcETE

X120, ong nicow

X=oEIVIoN Jhed, Urieb bove 18, deere 6300,

LUe 1Y RREARYTE
wOA

LT

PR S RLL §

5 1TE )

Js UNE NiCOL
x=3rctvion Ll«l, DmiLi Howe 43, Depre 12

AL

7

Nos 35 Pine Guegisaie GrantTE
GUARTZ

LLIGOCLASE

LuscoviTe

ALBRITE

URTHOCLASE

CHiLCRITE - FENMINITE

Bzricite (MosT mEcenT)

AL1E0, x-njcoLs _
£AsT Enp, Orste Hore 31, Desrtu g7t.

*
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fout, Goroon L. Gzorogy oF THE PrRE=CAGBRIAN MZTAMORPHIC TERRANE
FarvincTon MounTAagns, Utam. P. C=li3. A Tuzsis. PrRInNTED IN THES
Guioczoox 7o THE Gzorocy o Uvam, 1Su3,

Fivzauen, E. Fo JR.3 [IRON Orzs oF Domg Hitb, Sxittinas Mining
Rzvgew, 1652, ano Perconal Comvunscavion on Sinsca, 1G5L.

Qe

Cintdco, Donabod Crav Covmunication, 1953, Mingne Consutrany
Rzpustec Svzew CorromaTION, CLEVELAND, OHjoO.

Cruncr, Jde Wed  GeEngrAL CEOLOGY OF THE VERUILLION RANGE.
Unruowgenes Parer, 1951,

- Y. . ot
Cruner, Jo Wel Ora Comvungoation, 1524
mnTaRy iron Fomtatpont
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e
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506572, 1926,
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