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GEOLOGY 9

MINERALOGY OF THE PARADISE MINE

WINDERMERE, B.C.,

LOCAT ION

THE PARADISE MiINE 1S IN THE WINDERMERE DISTRICT OF THE
GOLDEN MINING DIVISION IN SOUTHEASTERN BR1ITISH COLUMBIA. THE MINE
13 AT AN ELEVATION OF EIGHT THOUSAND FEET ON THE NORTHWEST SIDE OF
THE BASIN AT THE HEAD OF SPRING CREEK, A SMALL NORTHERLY TRIBUTARY
oF ToBY CREEK., THE MINE 18 NINETEEN MILES BY ROAD FROM LAKE
WINDERMERE STATION OF THE KOOTENAY CENTRAL RaiLwAYy, THE ROAD TO
THE PROPERTY EXTENDS FROM THE STATION THROUGH THE TOWN OF WINDER=
MERE, ELEVEN MILES Up ToBY CREEK TO PINEHURST, AND FROM THERE
EIGHT MILES UP THE STEEP MOUNTAINSIDE, IN A SERIES OF SWITCHBACKS,

TO THE MINE CAMP AT 7,450 FEET ELEVATION,
H1STORY

THE PROPERTY WAS STAKED IN THE SUMMER OF 1899 AND WAS
TAKEN OVER BY H. C. HammonDp oF ToRONTO, tN 1900, DEVELOPMENT WORK
WAS CARRIED ON AND SHIPMENTS OF ORE WERE MADE TiILL 1906. From
1906 70 1914 THE PROPERTY LAY IDLE BUT IN 1915 WAS REOPENED BY
R. RanpoLPH BRUCE AND UNDER HIS MANAGEMENT THE PROPERTY WAS A

SMALL STEADy PRODUCER TiLL 1926. |IN 1926 THE MINE WAS PURCHASED



BY THE VICTORIA SyNDICATE oF LoNDON, ENGLAND, |IN 1927 THE
ERECTION OF A 50=75 TON CONCENTRATOR WAS COMMENCED, TH!S MILL,
WHICH WAS LOCATED IN THE BASIN, WAS OPERATED WITH VARYING S8UCCESS
AND DISAPPOINTMENT UNTIL THE SUMMER OF 1928, WHEN EXPERIMENTAL
WORK HAD DEMONSTRATED AND SOLVED MOST OF THE METALLURGICAL DIFFiI=
CULTIESs THE MINE AND MILL, HOWEVER, WERE CLOSED iN NoveEMBER, 1928,
AND PARTS OF THE HEAVY MILL MACHINERY WERE MOVED TO PINEHURST,
WHERE IT WAS PROPOSED TO RECONSTRUCT THE MiLL, THE GENERAL TREND
OF A REDUCTION IN THE PRICE OF LEAD STOPPED THIS RECONSTRUCTION
AND ALSO FORCED THE CLOSING OF THE MINE. IN 1942 tHE SHeep CREEK
GoLb MiINE COMPANY PURCHASED THE PROPERTY FROM THE VICTORIA
SYyNDiICATE., DURING THE LATTER PART OF 1942 AND THROUGH THE SUMMER
OF 1943, THE MINE WORKINGS WERE CLEANED UP AND RETIMBERED., PROS-
PECTING FOR MORE ORE BY DIAMOND DRILLING WAS STARTED IN SEPTEMBER

1943, AND IT 1S BELIEVED THAT THIS DRILLING WILL CONTINUE iN 1944,

GENERAL GECLOGY

THE COUNTRY ROCK OF THE REGION IN THE VICINITY OF THE
MINE INCLUDE A GREAT THICKNESS AND VARIETY OF UNFOSSlLiFEROUS,
METAMORPHIC; SEDIMENTARY ROCKS OF LATE PRECAMBRIAN AGE, THEY CON=
S18T OF QUARTZITES, SLATES, MAGNESIAN AND NON=MAGNES IAN LIMESTONE,
AND CONGLOMERATE. THE ROCKS COMPRISE TWO SERIES SEPARATED BY A
MARKED ANGULAR UNCONFORMITY, THE OLDER OF THE TWO IS THE PURCELL
SERIES, CONSISTING OF MAGNESIAN LIMESTONE, SLA*E AND QUARTZITE.

THE YOUNGER 18 THE WINDERMERE AND CONSISTS OF TWO WELL DEFINED

DIVIBIONS: THE TOBY CONGLOMERATE AND AN UPPER KNOWN AS THE

HORSETHIEF FORMATION, CONSISTING OF VARIOUS COLORED SLATES, QUARTZITE,



PEBBLED CONGLOMERATE AND NON~MAGNESIAN LIMESTONE. [INTRUSIVE INTO
THESE SEDIMENTS ARE A GREAT MANY SCHISTCSE, GREENSTONE DYKES AND
$ILLS OF DOUBTFUL AGE THAT ARE THOUGHT TO BE PRECAMBRIAN. [HESE
DYKES AND SILLS ARE PARTICULARLY ABUNDANT IN THE PARADISE BASIN,
THE NEAREST GRANITIC INTRUSIVE TO THE MINE 1S APPROXIMATELY TWELVE
MILES NORTHWEST ON HORSETHIEF CREEK., THERE ARE JUST TWO GRANITIC
INTRUSIVES IN THE WINDERMERE AREA; THE ONE ON HORSETHIEF CREEK

AND THE OTHER WEST OF FARNHAM CREEK, A TRIBUTARY OF HORSETHIEF

CREEK,

STRUCTURAL GEOLOGY

THE ORE DEPOSIT OCCURS IN THE GREY, SILICEOUS MAGNES AN,
CRYSTALLINE LIMESTONE OF THE MOUNT NELSON FORMATION., THE S§TRUC-
TURES IN THE PARADISE BASIN SHOW THAT THE BELTIAN ROCKS HAVE BEEN
FOLDED $NTO ANTICLINES AND SYNCLINES, STRIKING NORTHWEST AND
PLUNGING APPROXIMATELY TWENTY=FIVE DEGREES IN THAT DIRECTION,

THE ancsrone BAND, IN WHICH THE DEPOSIT OCCURS, LIES IN A
MAJOR ANTICLINAL FOLD WHICH HAS BEEN BROKEN ON 1T6§ WEST SICE BY
A FAULYT WiTH A DOWN THROW TO THE WEST, WITHIN TH1IS MAJOR FOLD
ARE A NUMBER OF MINOR FOLDS WHICH HAVE GREATLY FRACTURED THE
LIMESTONE .

THE LIMESTCNE (1) BEDS WITHIN THE MINE VARY iN COLOR,
THICKNESS AND HARDNESS. THE MOST PREVAILING COLOR 158 BLUE=GREY
BUT THERE ARE A NUMBER OF DARK GREY TO BLACK BEDS. IHE THICKNESS
OF THE BEDS RANGES FROM FOUR INCHES TO TWENTY=FOUR INCHES WITH

AN AVERAGE THICKNESS OF ABOUT FOURTEEN INCHES. [HE HARDNESS

(1) MEANSE HERE ==~ SILICEOUS MAGNESIAN LIMESTONE



S§HOWS MARKED DIFFERENCES, PARTICULARLY NEAR THE SLATE CONTACT., A
NUMBER OF LAYERS COULD NOT BE MARKED BY A KNIFE WHILE ADJACENT
LAYERS COULD BE SCRATCHED. THE GENERAL STRIKE AND DtP OF THE
LIMESTONE BEDS ARE WITH THE STRUCTURE WHICH 18 FORTY DEGREES NORTH~-
WEST AND DIPPING TEN DEGREES TO FIFTY=THREE DEGREES NORTHEAST,.

INTERBEDDED WiTH THF LIMESTONE ARE A NUMBER OF BLACK TO
GREY BEDS OF SLATE. [HESE SLATE BEDS ARE VERY LENTICULAR Aué
RANGE IN THICKNESS FROM ONE=HALF INCH TO TWO FEET,

THE ORE BODY AND THE CDUNTRY ROCK ARE CUT BY A NUMBER OF
FAULTE THAT HAVE A CLOSE ASSOCIATION WITH THE BEDDING. ON THE
LOWEST LEVEL, NEAR THE NOe. 2 ORE=~BODY A NUMBER OF FAULTS WERE O0B=
SERVED DIPPING S$IXTY=FIVE 7O EIGHTY=FIVE DEGREES NORTHEAST., THESE
FAULTS ON STRIKING THE SLATE 010 NOT PASS THROUGH, BUT WERE DE=-
FLECTED INTO THE SLATE. OTHER FAULTS, HAVING FAIRLY FLAT DIPS,
HAVE CUT THE SLATE BANDS AND THEIR SHEARING ACTION HAS EVIDENTLY
DRAGGED SLATE WITH THEM INTO THE LIMESTONE S0 THAT NOW THE FAULT
PLANES ARE WELL MARKED BY SEAMS OF BLACK SLATE GOUGE. A THIN
POROUS LAYER BETWEEN THE LIMESTONE BEDDING PLANES SHOWS THAT THERE
HAS BEEN SLIPPING OF THE BEDS DUE TO FOLDING., THE GENERAL IM=
PRESS ION OBTAINED WAS THAT FAULTING HAS NOT DISCONNECTED THE ORE
SHOOTS .

Jo Fo WaLKER, 1N MeMOIR 148 (C.G.S., P.46) 8TATES THAT
"THE ORE=-BODIES OCCUR IN A GREY, SILICEOUS, MAGNESIAN, CRYSTALLINE
LIMESTONE BENEATH THE UPPER WHITE QUARTZITE OF THE MOUNT NELSON
FORMATION." THIS STATEMENT 1S TRUE WHEN APPLIED TO THE LIMESTONE
BAND IN THE BASIN BUT AT THE MINE, CROSS=CUTS DRIVEN INTO THE

HANGING WALL, SHOW THAT IT 18 A STRIKINGLY UNIFORM GREY CALCAREOUS



SLATE., THE RESULTS FROM A PRELIMINARY SURVEY UNDERGROUND OF THE
CONTACT BETWEEN THE SLATE AND LIMESTONE SUGGESTS AN UNCONFORMITYS
BUT ON THE SURFACE, ALTHOUGH THE CONTACT WAS NOT SEEN, THE STRIKE
AND DiP OF THE SLATE SEEMS TO CONFORM WiTH THE STRIKE AND DIP OF
THE LIMESTONE. THE FOOTWALL OF THE LIMESTONE IS NOT SEEN UNDER=
GROUND BUT ON THE SURFACE IT IS INDICATED TO BE MASSIVE WHITE

QUARTZITE .

MINERALOGY

INTRODUCT ION

IN THE PREPARATION OF THIS REPORT FOUR SAMPLES OF ORE
FROM THE TWO KNOWN ORE-BODIES WERE EXAMINED.

Noe. 1246 =~ A SAMPLE ON THE LOWEST LEVEL OF THE PRIMARY
SULPHIDES OF NO., 2 ORE=BODY.

Noe. 1216 == A SAMPLE FROM THE TRANSITION ZONE OF THE
OX1IDIZED AND HYPOGENE ORES OF No., 2 BODY.

No, 1251 == A saMPLE FROM NO. 1 ORE-BODY NEAR THE CONTACT
OF THE OREBODY AND THE LIMESTONE,

Noe. 1243 «~ A SAMPLE FROM A RAISE CONNECTING THE LOWEST LEVEL
AND AN UPPER INTERMEDIATE LEVEL.

POLISHED SECTICNS WERE MADE OF SAMPLES OF THE ORES,
QUOTED ABOVE., EacH OF THESE SECTIONS WERE EXAMINED UNDER THE
MICROSCOPE AND THE FOLLOWING DETERMINATIONS AND INFORMAY | ON WAS
CBTAINEC.

MINERALS |DENTIFIED

SEVEN MINERALSE WERE POSITIVELY IDENTIFIED IN THE ORE
EXAMINED., THESE ARE PYRITE, GALENA, SPHALERITE, TETRAHEDRITE,

COVELLITE, QUARTZ, CARBONATE (DOLOMITE? SIDERITE ).



6.

PYRITE

PYRITE 15 THE MOST ABUNDANT METALLIC MINERAL PRESENT AND
1S ASSOCIATED WiITH ALL THE MINERALS 1D0ENTIFIED IN THE POLISHED
SECTIONS. LACK OF EVICENCE OF EITHER QUARTZ OR PYRITE VEINING OR

REPLACING ONE ANOTHER SUGGESTS CONTEMPORANEOUS DEPOSITION,

GaLENA
GALENA 18 THE NEXT MOST ABUNDANT METALLIC MINERAL AND
WAS FOUND IN ALL SECTIONS, GALENA WAS SEEN VEINING AND REPLACING

QUARTZ, PYRITE, SPHALERITE AND TETRAHEDRITE.

§3§ALER:TE

SPHALERITE 1S OF THE DARK BROWN VARIETY, WiITH WELL DE~-
VELOPED CLEAVAGE, IT OCCURS FAIRLY ABUNDANTLY N ALL SECTIONS, THE
SPHALERITE WAS NOTICED CUTTING THE GANGUE CARBONATE IN SECTION 1251
AND IN THE SAME SECTION VEINING THE TETRAHEORITE. PHOTOGRAPHS
WERE TAKEN OF 8PHALERITE CUTTING THE TETRAHEORITE AND R€PLAC1NG THE

PYRITE &

TETRAHEDRITE

TETRAHEORITE 1S FOUND ONLY N SECTION 1251, THIS MINERAL
COULD BE IDENTIFIED IN THE SECTION BY THE NAKED EYEe. UNDER THE
MICROSCOPE THE COLOUR OF THE MINERAL 1S STEEL GRAY AND THE SURFACE
ROUGH OR HACKLY. THE TETRAHEDRITE |5 VEINED 8Y SPHALERITE AND CON=-
TAINS ELONGATED BLEBS OF GALENA. A MICRO=CHEMICAL ANALYS!IS IND|=

i

CATES THAT THE TETRAHEDRITE 1S SILVER=BEARING,.



7.

CoveELLITE
COVELLITE FRINGES A NUMBER OF PITS IN THE TETRAHEDRITE.
THE MINERAL WAS FOUND ONLY IN OR ON THE BOUNDARIES OF THE TETRA=-

HEDRITE AND I8 EVIDENTLY SECONDARY,

CERRUSITE?

CERRUSITE? 15 NOTED WORKING ALONG THE CLEAVAGE CRACKS OF
THE GALENA, ON ETCHING WITH H,CL THE GALENA TARNISHES AND THE RE=-
PLACING MINERAL SHOWS S1GNS OF EFFERVESCENCE, CERRUSITE 1S THE
MOST ABUNDANT OF THE SECONDARY ORES OF THE PARADISE AND WAS FORMED

BY THE ALTERAYION OF THE GALENAZ THEREFORE THE MINERAL IN THE

CLEAVAGE CRACKS IS THOUGHT TO BE CERRUSITE.

QUARTZ

QUARTZ 156 FOUND IN ALL SECTIONS.s |T8 RELATION TO THE
PYRITE HAS ALREADY BEEN DESCRIBED, THe QUARTZ 18 OF TWO AGES,
THIS FACT 1S BROUGHT OUT MORE CLEARLY IN THIN SECTIONS THAT WERE
MADE OF A SAMPLE CONTAINING THE WALL-ROCK AND THE ORE.

THE THIN SECTIONS SHOW A WALL=ROCK OF FINE GRAINED

CHERTY MAGNESTAN LIMESTONE CUT BY VEINS OF QUARTZ,.

CARBONATE (DoLOMITE, SIDERITE, ANKERITE) ?

THiIS GANGUE MATERIAL 15 ABUNDANT IN THREE OF THE BECTI1ONS,
IT HAS A SLIGHTLY DARKER COLOUR THAN THE QUARTZ WHICH IT CUTS8., THE
HARDNESS 18 ABOVE THE CARBONATE MINERALS BUT THIS CAN BE EXPLAINED
BY THE PRESENCE OF FINE GRAINED QUARTZ (SECOND GENERATION QUARTZ).
DIFFERENT SAMPLES OF CARBONATE WERE TESTED FOR IRON AND MANGANESE

AND 1T WAS FOUND IN SECTION 1251 THAT THE GANGUE CARBONATE CONTAINED



1RON AND MANGANESE (ANKERITE?)s ONE S8AMPLE GAVE A TEST FOR JUST
I1RON AND ANOTHER NO IRON OR MANGANESE,

IN SPECIMEN 1251 SPHALERITE VEINS THE CARBONATE BUT THE
GANGUE CARBONATE WAS ALSO FOUND CUTTING AND REPLACING SPHALERITE,
QUARTZ, GALENA AND PYRITE., THE CARBONATE THEN, SEEMS TO HAVE A
WIDE RANGE OF DEPOSITION, DEPOSITING BEFORE THE SPHALERITE DE=

POSITION AND CONTINUING THROUGHOUT THE SEQUENCE,

Si1LVER MINERAL 7

SILVER OR A SILVER MINERAL 1S PRESENT AS SHOWN BY SPECTRO=
GRAPHIC ANALYS IS AND ASSAYS, THE SILVER MINERAL WAS NOT IDENTIFIED
BUT UNDER THE TWO THOUSAND MAGNIFICATION, BLEBS OF A BLUE MINERAL

WERE SEEN THAT MAY HAVE BEEN ONE OF THE SILVER MINERALS,

Tin MiINERAL 7

SPECTROGRAPHIC ANALYSIS SHOWED THE PRESENCE OF ABOUT ,10%
TIN IN PURE SPHALERITE, (NDER TWO THOUSAND MAGNIFICATIONS, N
SECTION 1243, ROD LIKE FORMS AND NUMEROUS BLEBS OF A LIGHT TAN
MINERAL WERE SEEN IN THE SPHALERITE. THE SIZE OF THIS MINERAL
VARIED FROM SUB~MICROSCOPIC TO TEN MICRONS, THE MINERAL SHOWED

WEAK ANISOTROPISM AND WAS THOUGHT TO BE STANNITE,

CHALCOPYRITE ?

SPECTROGRAPHIC ANALYSIS INDICATED THE PRESENCE OF A

COPPER BEARING MINERAL. UNDER THE TWO THOUSAND MAGNIFICATION A

MINERAL WAS FOUND WHICH WAS THOUGHT TO BE CHALCOPYRITE.

8.



PARAGENES IS

THE SUGGESTED PARAGENES1S AS RECORDED BY THE DESCRIPTION

OF THE HYPOGENE MINERALS,

QuarTtZ — ——— m - ——— ——
PyriTE —

TETRAHEDRITE e

SPHALERITE —_

GALENA ————

CARBONATE

Time



MicRroO=- OTHER
MiNERAL FECL, KCN HeCL , KOH HCL HNC 5 Por.CoLors| CHEMICAL | PROPERTIES
‘ BRASS
PyriTE NEG . NEG. NEG. NEG, NEG NEG., YELLOW -
BLACKENS GALENA TRIANGULAR
GALENA [IRIDESCENT —— —— TARNISH| EFFERVES= WHITE LeaD Pits
CENCE
REFLECTED
SPHAL~- -———— - - - - TaARNI1SH GREY ZiNC 4G T
ERITE T NTERNRAL
RerFLecrion
TETRA~ CoppPER
HEDRITE [ - s an e - - - GREY WHITE ANTINONY
SILVER
Cov~- SThINS
ELLITE: - BLACK - - - - - BLur -——
DutL
QUARTZ - - - - - - GRAY

'Ol.




PLATE 1216

MagntFicaTION X 20

GALENA VEINING AND REPLACING PYRITE

{SecTion 1216)
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PLATE__1246

MagniFiIcATION X 30

GALENA REPLACING SPHALERITE

(Section 1246)



PLATE_ 1251

e,

MAaGNiIFICATION X 34

TETRAHEDRITE REPLACED BY GALENA AND VEINED BY SPHALERITE,
COVELLITE SHOWS IN OUTER EDGES OF THE TETRAHEDRITE.

(Secvion 1251)



PLATE 1243

MAGNIFICATION X 24

SPHALERITE REPLACING PYRITE

(SEcTion 1243)



PLATE_ 9

MAGNIFICATION X 2000
STANNITE RoDS 7

o

AND CHALCOPYRITE 7 IN SPHALERITE

Section 1243



