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THE GEOLOGY CF THE CASSIAR ASBESTOS DEPOSIT

sy W. N, PLuma

ABSTRACT

CASS!AR 18 LOCATED IN NORTHERN BRITISH COLUMBIA, FIFTY MILES
SOUTH 0F THE YUKCN DORDER AND 100 MiLES FROM WATsoN LAKE ON THE ALASKA
HicHWAY., IT 5 A MOGERN COMMUNITY OF More THAN 1,100 peopLe. HicH quaLiTY
CHRYSOTILE ASDESTOS WITH A LOw IRON CONTENT 1S PRODUCED N A 2,500 TON PER
DAY MiLl . THE MINE 15 AN OPEN PIT OPERATIGN AT AN ELEVATION OF 6,000 reeT

inN THE Cassiar MODUNTAINS,

THE AREA HAS PRODUCED PLACER GOLD since 1872 puT THE
ASDESTOS ONLY BECAME E£CONOMIC !N 1953, CHIEFLY DECAUSE OF THE ALASKA

HIGHWAY .

THE OREDODY OCCURS 1M A SILL OF SERPENTINIZED PERIDOTITE
THAT INTRUDES THE WEST LIMD OF A SYNCLINGC IN PALEQZOIC SEDIMENTARY AND
VOLCANIC Rocst IT STRIKES NORTHERLY, 6IP5 MODERATELY EAST AND INCREASES
IN S120 VWlTH DEPTH. THE LONG-FIBRE ASDESTOS VEINS ARE FISSURE FILLINGS
IN WOLL=FRACTURED MASS!VE SURPCNYINE, CONTROLLED OY A MINOR FOLD IN THE
Sikl. ‘ 'ﬁ?,fr | .

THE GERNESIS OF THE ORE 18 ASCRIDED TO INTENSE FRACTURING

AND HEAY RESULTING FROM THE INTRUSION OF THE NEARDY CASSIAR CRANITIC

DATHOL I Th s
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THE GESOLOGY OF THEZ CASSIAR ASBESTOS DEPOSIT

sy W. N. PLums

1, INTRODUCTICN

CAsSSIAR 1S LOCATED 18 NORTHERN BriTisn CoLumBiA, 50 MILES
SOUTH OF THE YUKON BORCEZER, 735 AIR MILES NORTHWEsT oF EpmonTON ANO 700
AtR MILES SOUTHEAST OF FAIRBANKS, ALASKA. IT ts 100 ®ILEsS 8Y ROAD FROM
WATSON LAKE, WHERE THEZ ALASKA HIGHWAY CROSSES INTO THE YUKON, AT APPROXI-

MATELY VAT SAME LATITUDE AS SKAGWAY, URANIUM CiTy AnD CHURCHILL.

HEAVY SUPPLIES ARS BROUGHT IN BY TRUCK OVER THE ALASKA
Hicrway, €1THER FROM DAWsON CREEX OR WHITEHORSE.. OUTGOING FIBRE TRAVELs
BY TRUCK TO WHITEHORSE, BY RAILWAY 7O SKAGWAY, AND BY BOAT Tb.vAncouvek,
A DISTANCE OF ABOUT [,350 MiteEs. \Wien THE STEWART-CASSIAR ROAD IS
GOMPLETED, THIS ROUTE WILL EE SHORTERED BY APPROXIMATELY 400 MILES.
PERSONNEL ARE FLOWN TO Wavson Lake, 7ue$ TRANSPORTED BY 5US TO CASSIAR.

CUTSIDE COMMUNICATION IS BY TELEPHONE VIA WHITEHORSE OR FORT NeLson.

THE TOWNSITE 1S IN A PICTURESQUE ALPINE VALLEY, AT AN
ELEVATION OF 3,500 FEET, SURROUNDED BY THE RUGGED PEAKS OF THE CASSIAR
MOUNTAINSe IT 1S A PLANNED DZVELOPMENT WITH STREETS OF PAN-ABODE HOUSES,

FRAME HOUSZTS, A TRAILER PARK, AND ALL THE AMENITIES INCLUDING STORE, BANK,

]

POST OFFICE, SCHOOL, HOSPITAL, RECREATION HALL, CURLING RINK, SwWiMMING

POOL, ARENA, AND TWO CHURCHES. THE CURRENT POPULATION 1S AsouTt 1,100,

THE MILL AND SERVICE BUILOINGS ARE 2,000 FEET €AST OF THE

TOWNSITE. THE MILL HAS A CAPACITY OF 2,500 TONS DAILY AND PRODUCES HICH

QUALITY ASBESTOS FIBRE WITH A LOW IRON CONTENT.
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" MINING 18 BY OPEN PIT METHODS, THE ORE I8 BLASTED IN 30~FOOT BENCHES,

2. -

THE MINE IS THREE MILES NORTH OF THE MILL, ON A SPUR OF
McDAmME MOUNTAIN, AT AN ELEVATION OF 6,000 FEETe IT 18 CONNECTED TO THE

MILL BY A THREE-MILE AERIAL TRAMLINE AND SI1X MILES OF ACCESS ROADS.

LOADED WITH POWER SHOVELS, TRUCKED TO A PRE—CONCENTRATION PLANT AND 5‘
7nAns»onTeb TO THE MILL BY TRAMLINE, SUPPLEMENTED BY TRUCKS, AS aequaaéo.
STRIPPING WASTE ON THE HANGING WALL SIDE OF THE OREBOOY IS MINED IN
30=~-FOOT BENCHES BELOW AN ELEVATION OF 6,650 FEET AND TRUCKED YO Aoaucsur
OUMPING AREAS. [N BPITE OF THE EXPOSED LOCATION AND THE NORTHERN CLIMATE,

THE MINE AND MILL ARE OPERATED CONTINUOUSLY THROUGHOUT THE YEAR. !

EARLY HISTORY OF THE AREA

THE CASSIAR DISTRICT HAS BEEN ACCESSIBLE FROM THE COAST AT
LEAST SINCE 1861, WHEN PLACER GOLD WAS MINED ON THE STIKINE RIVER. in
1872, PLACER GOLD WA3 DISCOVERED ON THIBERT CREEK, AT THE NORTH END oF
| Dease LAKE AND SHORTLY THEREAFTER ON Mboaue Creexe. PLACER MINIKG HAS
BEEN CARRIED ON INTERMITTENTLY EVER SINCE. IN 1942, THE ALASKA HiGHWAY
.WAS BUILT. 1> TO THIS TIME ONLY DEPOSITS RICH IN GOLD AND SILVER WERE
‘ECONOMI C. THE PRESENCE OF ASBESTOS IN THE AREA wAS‘kNOWN BUT WAS
CONSIDERED ONLY A MINERALOGICAL CURIOSITYe G.M. DAWSON MENTIONED ASBESTOS
yi7tne AREA IN His 1888 RePorT. IN 1947, MoccasiN MiNes LiMITED, A PLACER
onépcnnc COMPANY, BUILT A 68-MILE TRUCK ROAD TO McDAME CREEk FROM MiLE 648
oN THE ALASKA HicHwAY., On June 30, 1950, FOUR PROSPECTORS, VICTOR SITTLER,
Hiram NeLson AND THE KIRK BROTHERS STAKED THE cAéslAn DEPOSIT. - THIS WAS
SUBSEQUENTLY ACQUIRED BY ConwesT ExpLORATION Company LiMiTEDS THE'CASS!AR
AsecsTos CORPORAT!ION WAS FORMED; ;ue ROAD WAS extenoeb 18 MILES AND

PRODUCTION STARTED WITH A 150-ToN MiILL 1N 1953,
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3, PHYSIOGRAPHIC DIVISIONS

oF MORTHERN B.C.; FROM EAST TO WEST ALONG THE SOTH PARALLEL, THESE ARES

1)

2)

3)

4)

5)

6)

7)

8)

Nu-—-‘"“—" o -

THERE ARE EIGHT MAJOR PHYSIOGRAPHIC DIVISIONS IN THIS PART ”} !

“3r

A PORTION OF THE INTERIOR PLAINS, 1N THE EXTREME NORTHEAST

CORNER.

Tne ROCKY MOUNTAIN FOOTHILLS ano LIARD PLATEAU,

Tue LIARD PLAIN, AN ArReA 200 MiLES LONG BY 50 MILES WIDE,

COMPRISING THE DRAINAGE BASIN OF THE UPPER PART OF THE LIARD
RiveER AND STRADODLING THE B.C. = Yukon BORpDER. WATSON LAKE

1S AT ITS CENTRE.

Tne ROCKY MOUNTAINS, wHicH TERMINATE AND MERGE wiTH THE LIARD

PLAIN AT ABOUT THE 59TH PARALLEL.

The ROCKY MOUNTAIN TRENCH, wHiCH ALSO DIES OUT INTO THE LIARD

PLAIN AT ABOUT THE SAME LATITUDE,

Tne CATSIAR MOUNTAINS, A BELT OF IGNEOUS AND FOLD MOUNTAINS,
50 MILES WIDE, BOUNDING THE LIARD PLAIN ON THE WEST AND
EXTENDING NORTHWEST INTO THE YUKON. CASSIAR 1S IN ALMOST

THE EXACT CENTRE OF THE CAsSSIAR MOUNTAINS,

Tue STIKINE PLATEAU, A REGION OF MODERATE RELIEF, WITH f,
OCCASIONAL 1 SOLATED MOUNTAINOUS AREAS. THIS EXTENDS NORTH=

WESTWARD AND MERGES WITH THE YuxoN PLATEAU.

Tne COAST MOUNTAINS, ALONG THE BOUNDARY BETWEEN B.C. AND THE .

ALaskA PannanOLE.

me et s emteeseseman e e ARSL - et
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4, _DRAINAGE SYSTEMS

THe CASSIAR MOUNTAINS ARE IN THE CENTRE OF THREE MAIN DRAINAGE

-

SYSTEMS: ' ;7

Ve
-

/ .
1)  Tue STIKINE RIVER ANO ITS TRIBUTARIES, THE Tuva, TANZILLA,
PiTMAN AND KLAPPAN RIVERS, FLOWING WEST THROUGH TELEGRAPH CREEX

TO THE SEA.

2) Tue LIARD RIVER AND ITS TRIBUTARIES, THE RANCHERIA, Dease,

TURNAGAIN AND KECHIKA RIVERS, FLOWING EAST TO THE MACKENZIE.

3) Tue TESLIN RIVER AND 1TS TRIBUTARIES, THE KEDAHDA, JENNINGS AND

SWiFT RIVERS, FLOWING NORTH INTO THE YUKON RIVER SYSTEM.

5. RELIEF

IN CENERAL, ALL MOUNTAIN RANGES FOLLOW THE REGIONAL
NORTHWESTEARLY CORDILLERAN TRENO. MOST OF THEM ARE AT THE STAGE OF'MAXI-
MUM RELIEF, WITH SHARP, KNIFE~EDGED, senkureo RIDGES AND VERY STEEP UPPER
SLOPES, FLATTEN! & RAPIOLY DONNNARO.lNTO THE BROAD VALLEY BOTTOMS
CHARACTERISTIC OF GLACIATED TERRAIN. SOME OF THE RANGES ARE JUST PAST
THE STAGE OF MAXIMUM RELIEF AND THICK oeéos'rs OF TALUS, KNOWN AS
MFELSENMEER™, ARE ACCUMULATING ON THEIR FLANKS, OBSCURING SOME OF THE !
GEOLOGICAL FEATURES. LOWLAND ELEVATIONS RANGE FROM ABOUT 2,600 FEET IN
THE L1ARD PLAIN 75:;,000 FEET ON THE STIKINE PLATEAU, WHILE THE SUMMITS
1N THE CASSIAR MOUNTAINS ARE GENERALLY ABOUT 6,500 FEET, WITH SOME OVER

7,000 Fect. THE HIGHEST POINT IN THE McOame Rawnce 1s 7,000 Feer.
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GLONAL GEOLOGY

IN THIS PAPER, THE REQIONAL GEOLOGY 15 oéséd;aeo‘BiLQiisiuéedij .
58° anp 60° Novi LATITUDE. HERE, THE DEVELOPMENT OF PALE0ZO1G ROCKS ;5 3n%“ﬁf‘ R
MUCH GREATER THAN IN THE REST OF THE PROVINCE., THE OLDEST kobxs, éﬁL;évéb G
10 8 PRE~CAMBRIAN, ARE SCHISTS AND cuensées. EXPOSED IN THE Roéxé
MOUNTAIN TRENCH AND, LOCALLY, IN THE CAsS1AR MounTAINS. THESE AkEtF‘ANKED» »
By LOwErR PALEOZO!IC SEDIMENTS, WHICH FAN OUT NORTHWARD TO INCLUDE MOST OF
NORTHWESTERN YuxoN. EAST oF THE Rockies, THE PALEOZOICS ARE ;COVERED BY
THE MES0201C SEDIMENTS OF THE INTERIOR PLAINS., GOING WESTWARD FROM THE
Rocxy MOUNTAIN TRENCH ACROSS THE CASSIAR MOUNTAINS AND THE ST:klne PLATEAU,
THE LowerR PALEO201C SEDIMENTS ARE PROGRESSIVELY OVERLAIN 8Y Upper PALEOZ01C
AND LOWER Mes0zOIC SEDIMENTS AND VOLCANICS, THEN B8Y UPPER Mesozotcrseolnéurs
AND, FINALLY, ABOVE AN EROSIONAL UNCONFORMITY, BY wuoespésno TERTIARY." o ¢
VOLCANICSe ALL THESE ROCKS, EXCEPT THE TERTIARY VOLCANICS, HAVE BEEN GENTLY

FOLOED ALONG NORTHWESTERLY-~TRENDING AXES.

THERE WERE TWO PERIODS OF lcneoué INTRUSION, THE FIRST .
DURING LATE PALEOZOIC OR EARLY MES0Z01C TIME, WHEN ULTRAMAFIC ROCKS WERE
EMPLACED ALONG BOTH FLANKS OF THE CASSIAR MouurAlps AND IN THE NORTH
CENTRAL PART OF THE STIKINE PLATEAU.':THESE ULTRAMAFICS APPEAR TO BE
cONFINED TO Urper PALEOZOIC OR LOWER MESOZOIC ROCKS AND TO HAVE BEEN
FOLDED WITH THEM. THE FOLDING PROBABLY TOOK PLACE DURING THE wIDESPREAD
OROGENY LATER IN MESOZzOIC TIME, WHEN THE COAST RAnée AND CASSIAR BATHOL ITHS

WERE EMPLACED.

DURING THE PLEISTOCENE, GLACIATION WAS W!DESPREAD.

Di1SRUPTED DRAINAGE, RECENT CANYONS, GROUND MORAINE, ESKERS AND KETTLE

TOPOGRAPHY ARE COMMON IN THE VALLEYS, WHILE REMNANTS OF VALLEY CLACIERS




STILL OCCUPY SOMF OF THE NUMEROUS CIRQUES. PERMAFROST 18 PRESEMT IN THE

CASSiAR OREBUDY.

(THE GEMERAL1ZED REGIONAL GEOLOGY IS SHOWN IN TasLe I.)

=

o

7. GEOLOGY OF THE McDAME AREA

THe Cass!ar BATHOLITH, TRENDING NORTHWESTWARD FROM DEASE
LAKE, 1S A BILT OF GRANITE, 25 MIITS IN WIDTH, ON ITS NORTHEAST FLANK,
A THICK SEDIMENTARY AND VOLCANIC SEQUENCE MAS BEEN FOLDED INTO A BROAD

svﬁcuine, FOLLOWED BY A BROAD ANTICLINE.
THESE UNITS, STARTING AT THE BASE, ARE:

1) Twe GOOD HOPE GROUP, A THICK SEQUENCE OF PROTEROZO!IC LIMESTONE,

DOLOMITE, SLATE AND ARGILLITE.

2} Tue ATAN _GROUP oF Lower CAMBRIAN AGE, COMPRISING CHIEFLY BUFF

LIMESTONE AND PINK QUARTZITES.

3) Tue KECHIKA GROUP oF CAMBRIAN-ORDOVICIAN AGE, AN EXTENSIVE

FORMATION OF THIN~PCZDDED GRAPTOLITIC LIMY SHALES, SLATES AND

PHYLLITES.

4) Tue SANDPILE GROUP, A DISTINCTIVE nonizon MARKER OF MASSIVE,

WH I TE-WEATHERING, SANDY DOLOMITE OF SILURIAN AGE.

S§)  Tue McDAME GROUP of D=VONIAN AGE, OF BLACK FETID DOLOMITE.

6) THe SYLVESTER GROUP, A VERY THICK ASSEMBLAGE OF QUARTZITIC
ARGILLITES AND INTERBECDED VOLCANIC FLLOWS AND TUFFS, OF

DevoNtaN—-MiISSISSIPPIAN AGE.
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OccunniNG CHIEFLY ALONG THE AX!S OF THE SYNCLINE, BUT ALSO

AT OTHER STRATIGRAPHIIC HORIZONS, A STRING OF ULTRAMAFIC BODIES INTRUDE THE

SyLveEsTER GROUP INTERMITTENTLY FOR 70 MiLES. THesE ARe THE McDame

~ InTRugioNS. MOST HAVE BREZEN CONVEKRTED TO SERPENTINE AND CONTAIN CHRYSOTILE

8,

o g
s

ASBESTO3 BUT SO FAR OhLY OAME, THE CASSIAR DEPOSIT, HAS PROVEN ECONOMIC.

GEOLOGY OF 71 CASSIAR OREBODY.

A)  CounNtny Rocks

Tne CASSIAR MINE 1S HIGH GN T#E WESTERN FLANK oF McDame
MOuNTAIN, A HIGCH SERRATED RIDGE, EIGHT MILES LONG,~AT AN AVERAGE
ELEVATION OF 6,600 FEET, SURMOUNTED BY PEAKs UP TO 7,000 FEET IN
FLEVATION, THF UPPER SLOPES ARE PRECIPITOUS AND CONTAIN MANY

CLAGIAL CIRQUES-

THe EASTERN EDGE CF THE CASSIAR GRANITIC BATHOLITH FOLLOWS
THE CREST OF ANGTHER MCUNTAIN RANGE, ONE TO TWO MILES WEST OF THE
MitEe METAMORPHOSED ProTER0ZOICc AMD LOower CAMBRIAN SEDIMENTS FORM

THE EASTERN SLOPES OF TH!IS RANGE.

LiMy ARGILLITES AKRD DOLOMITES OF ORDOVICIAN AND SILURIAN
ACES UNDERLIE THE LOWER SLOPEsS OF McDAME MOUNTAIN, WHILE THE SYLVESTER
GroUP OF INTERBEDDED ARGILLITES AND VOLCANICS FORM THE UPPER PART.

BoTH FORMATIONS DIP UNIFGRMLY EAST INTO THE REG!ONAL‘SYNCLINEo

THE UPPERMOST UNIT OF THZ SANDPILE GROUP 1S A VERY PROMINENT
WHITE=WEATHER! UG BAND CF MASSIVE ELACK DOLOMIYE, EXPOSED FOR SEVERAL
MILES ALONG THE MUURNTAINGIDE, EXCEPT IN THE VICINITY OF THE MINE,

WMERE THE DOLOMITES ARE OVERLAIN BY LIMY BLACK ARGILLITES. THE
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LOWERMOST BENS OF THE SYLVESTER GROUP, COMPRISE SEVERAL HUNDRED FEET OF
ALTERNATING, THIN~BEDNED BLACK ARGILLITES AND CHERTY GREY ARGILLITES ' "
THAT FORM THE FOOTWALL OF THE OREBODY. THESE PASS UPWARDS INTO MASSIVE ¥
BLACK AND GREENIEH ARGILLITES WITH WHICH ARE iNTERBEDDED AT ERRATIC
IHTERVALS, LENTIGLLAR QRZENSTONES DERIVED FROM VOLCANIC FLOWS. SOME
OF THE FLOWS ARE QUITE COARSE~GRAINED, I *CiMBLING GABBROIC SILLG}

OTHERS ARE APNMANITIO. ONE PROMINENT BANO, 200 FEEY THICK, FORMS THE

CREST OF THZ '"NORTH PEAK'™ ABOVE THE MINE.

o) JuE CASgIAR ULTRAMAELC HoaT Rock

THE CABSIAR ULTRAMAFIGC BOOY is ExPostD FOR 8,000 FEET ALONG

THC WEST 610E OF McDAME MOUNTAIH. OSTARTING ABOUT ONE AND ONE=HALF
MILES NORTH OF THE MILL, iT TRENDS NORTHWESTERLY FOR 7,000 FEET AB A
MARIROW SILL~LIKE MASS OF BARREN, DARK SERPENTINE, INTRUDING THE
SvLvesTER Group ABOUT 500 FEET STRATIGRAPHICALLY ABOVE THE BASE. IT
Is 70 FEET WIOF AMD DIPS GENTLY EABT, APPARENTLY CONFORMABLE WITH THE
SEDIMENTS. ABSUT THREE MILES HORTH OF THE MILL, IT SUDDENLY ENLARCES
TO A WIDTH OF OVER 700 FEET AND BWINGS SHARPLY TO THE NORTHEAST,
CUTTiNG ACRCES THE ARGILLITES AT A SMALL ANGLE. THIS ENLARGEMENT
cONTAING THE CASSIAR OREBODY AND THERE (8 EVIDENCE TO SUGGEST THAT

)T 1S PARTLY DUE TO DRAG-FOLDING AND DIFFERENTIAL MOVEMENT ALONG A

NORTHWESTERLY=TRENDING SHFEAR ZONE,

.

1,000 FEET PAST THE BEND, THE OUTCROP ENDS AT THE BROW OF
A LARGE CIRGUE OPENING TO THE NORTH BUT FIBRE-BEARING TALUS,.DERIVEO
FROM THE WEATHERING OF THE SERPENTINE IN PLACE, conr:musé NORTH ALONG
THE FLOOR OF THE CIRQUE FOR ANOTHER |,000 FEET WHERE !IT LENSES OUT.
UNDERGROUND DEVELOPMENT, 300 FEET BELOW YHE OUTCROP, HAS DETERMINED

A LENGTH OF 1,700 FEET AND A WIDTH nf 500 FEET GF ORE OF COMPARABLE

U
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*

QUAL:T? AKD GRADE TO THAT BEING MINED IN THE OPEN PIT.
¢) Tug Cessiar Osesopy | Sl E

THE OREECODY 0LCUPIES THE BULGE AT THE CHANGE IN STRIKE OF :
THE SERPENTIRE. |7 1S ROUCHLY CRESCENT SHAPED !N PLAN, TNE’HORNS
TRENDI®G SOUTE%AST AND NORTHEAST, RESPECTIVELY. IT CURRENTLY OUT~-
CROPS IN THE P17 BETWEER CLEVATIONS oF 5,050 AND 5,870 FEET. THE
HANGINGWALL STK!KES NORTH AND D!PS ABOUT 35 DEGREES FAST. FOOTWALL
©IPS ARE SOMEWHAT STEEPER BUT THE owaéoov AS A WHOLE DIPS ABOUT
45 DEGREES EAST. THE OREBODY APPEARS TO INCREASE IN S1ZE WITH
DEPTH BUY THIS MAY BE BECAUSE A CONSIDERABLE PART OF THE SURFACE
OUTCROP? HAS BEEN REMOVED BY EROSION AT THE NORTH END. THE ULTIMATE
MINING LIMITS WILL PROBABLY BE DETERMINED 8Y ECONOMICS RATHER THAN ‘

BY EXHAUSTION OF THE ORE.

THE OREBODY 1S A FiBRE~BEARING ZONE IN LIGHT-GREEN,
MASSIVE SERPENTINE, CONTAINING uri!arDS OF |0 PERCENT CROSS~F!BRE
CHRYSOTILE ASBESTOS, VARY!NG IN LENGTH UP TO THREE AND ONE=QUARTER
INCHES. |T 1S BOUNDED ON ALL SIDES, EXCEPT THE EXTREME WESTERN
APEX, BY WASTE SERPENTINE CONTAINING MODE&ATE TO LOW CONCENTRATIONS
OF SHORTER FIBRE. |IN MOST cCASES, fHE ORE LIMITS ARE SHARP AND.

STRUCTURALLY CONTROLLED, BUT SOME ARE GRADATIONAL.

0) SryrucTurAL Geopogcy

THE FOOTWALL AND HANGINGHALL ROCKS STRIKE GENERALLY NORTH
|5 DEGREES WESY AND DI® HOMOCLINALLY EAST INTO THE REGIONAL SYNCL INE
AT ABOUT 45 DEGREES. WHERE THE SERPENTINE BAND 1S NARROW, TO THE

SOUTH OF THE OREBODY, IT CONFORMS TO THIS STRUGTURE. IN THE VICINITY

OF THE MINE, HOWEVER, WHERE THE SERPENTINE BULGES, THE COUNTRY RdCKS
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S8OUTH OF EAST AND DIPPING sTEéPLY NORTH. THIS IS PART OF A‘REGiONAL’

10,

HAVE TO SOME EXTENT BEEN CONTORTED AND LOCALLY TEND ro‘courénn To THE
SHAPE OF THE BULGE. NEVERTMELESS, THE NORTH END OF THE éenéénrpng;“w‘
TRANSECTS THE BEDDING AT A SMALL ANGLE. THIS HAS ResoLreo"}u éon:fi
SMEARING ALONG THE CONTACTS AND IN NUMEROUS SMALL Aodusrnéu1s,

ESPECIALLY ALONG BEDDING PLANES,

WHEREVER THE FOOTWALL OF THE SERPENTINE 1S IN CdNTAOT QITN
ARGILLACEOUS ROCKS, A ZONE OF SHEARING ABOUT TEN FEET NIDE‘IS Eviﬁenr.
IN THIS ZONE, THE SERPENTINES HAVE BEEN DARKENED BY THE INCLUSIOMN OF
ARGILLACEOYS MATERIAL, THE ARGILLITES HAVE BEEN ALTERED TO GRAPHITIC
SCHISTS, A LITTLE CALCAREOUS MATERIAL HAS BEEN INTRODUCED AND

LOCALLY, GOUGE AND BRECCIA ZONES HAVE BEEN FORMED.

ALONG THE HANGINGWALL, DARK BLOCKY SERPENTINE IS IN
CONTACT WITH A NARROW BAND OF ALTERATION. THIS IS A CREAM-~COLOURED
TREMOL I TE=201SITE HORNFELS. THE DEGREE OF CONTACT METAMORPHISM,
HOWEVER, HAS NOT BEEN AS GREAT AS WOULD BE EXPECTED FROM A H'é”‘
TEMPERATURE INTRUSION, WHICH HAS LED TO SPECULATION THAT THE
SERPENTIF MAY HAVE BEEN INJECTED IN A LOW=TEMPERATURE SEMI-=PLASTIC

<

STATE.

THERE 18 A VERY PROMINENT SET OF JOINTS IN BOTH THE

FOOTWALL AND HANGINGWALL ROCKS, STRIKING A Féw DEGREES NORTH OR

PATTERN OF TENSION FRACTURES AT RIGHT ANGLE§ TO THE CASSIAk BATHOL I TH,.
SHEARS OF SMALL DISPLACEMENT, PARALLCLING THE JOINT SYSTEM, ARE
COMMON. AT THE POINT WHERE THE SERPENTINE BULGES AND cHAMG;S STRIKE
AT THE SOUTH END OF THE OREBOODOY, A ZONE OF CLOSELY SPACED SHEARINQ,

STRIKING ABOUT SOUTH 60 DEGREES EAST, CUTS BOTH THE SERPENTINE AND




.
.

“THE HMANGINGWALL ROCKS. THIS APPEARS TO BE A ZONE OF IMBRICATING .

FAULTS AND SHEARS, WHICH LIMITS THE ORE TO THE SOUTH AND IMPARTS A -
POST~

SOUTHEASTERLY RAKE TO THIS END OF THE OREBODY. IT IS PROBABLY

pevy

ORE, BUT IS CONSIDERED TO BE A ZONE OF SMALL ADJUSTING hoveﬁéﬁft}i
'RATHER THAN A MAJOR FAULT. ON THE SURFACE, !T CONTAINS sﬁéﬂué; :f
LONG FIBRE. UNDERGROUND, ON TWO LEVELS, THE ORE ENDS SRORTLflf“>
BEFORT THE ZONE IS REACHED AND THE SERPENTINE ENDS ABRUPTLY Arfif
SMOUTH, SLICKENSIDED FAULT PLANES, FOLLOWED BY AT LEAST 30'rest

OF GRAPHITIC CGOUGE, EVIDENTLY DERIVED FROM THE BLACK ARGILLITES

oF THE SrLvesTEr Grour.

e) INTERNAL STRUCTURE,

WITHIN THE OREBODY, THE MOST |MPORTANT onexﬁonvnou l;‘;
THE RELATIVE COMPETENGY OF THE SERPENTINE. THE ORE OCCURS A8 FRAG -
TURE FILLINGS, CHIEFLY ALONC JOINTS, IN A LIGHT GREEN MASSIVE
SERPENTINE WITH A BLOCKY FRACTURE. THE SERPENTINE HAS A STRONG
TENDENGY TO BE SHEARED ALONG ITS MARGINS. WHERE IT EXISTS AS ONLY
A NARRC'{ ZONE TO THE SOUTH OF THE GREBODY, IT I8 COMPLETELY SHEARED.
THE SHEARED ZONES ARE EITHER BARREN OR CONTAIN ONLY MINOR SNORT
FIBRE. THEY ARE ALSO CHARACTERIZED BY THE DEVELOPMENT OF TALG'AND

PICROLITE AND MAY CONTAIN CONSIDERABLE MAGNETITE AND MAGNESITE.

THE MASSIVE SERPENTINE 1S CUT BY NUMEROUS éneans. RANGING
UP TO FORTY FEET IN WIDTH. IN GENERAL, THEY srnnKE'noatne;LY WITH
MODERATE DIPS TO THE EAST. THE SPACING VARIES Bu?,lT IS RARE TO
FIND A wioTH OoF 100 FEET rgsé OF SHEARING. THIS HAS HAD Tué EFFect
OF SLICING THE OREBODY INTO A NUMBER OF MASSIVE BLOCKS WITH WELL~

CEVELOPED SYSTEMS OF CONJUGATE JOINTS, MOST OF WHICH CONTAIN LONG,




DIREGTIGNS, "HE TRINAIEG NORTU=NORTHWEST TO NONTH=NORTHEAST)  THE.

12.

CRO3S~FIELRT CMEYSOTILE. THE MORE PERSISTENT UOINTS TEND TO CONTAIN
148 WIDER VEIV'S, WHILE MYRIAD SMALLER FRACTURES ARE FILLED WITE
BHORT-FIBRE VEINLETS. THE ORICHTATION OF JGIHT CYSTEMG WITHIN

SUCCESSIVE BLOCMS YARIES WICELY BUT VCNODS TO raveel TWO'GENERAL

CTHER ABOUT EAST-CLUTHEAST. DiPS VARY PRSI SHALLOW TO STEEP IN

EITHER DIRECTIN, R

MosST VvEINS ARE A COMPOUND OR "Two~r|dns" TYPE, wlTu'A
CENTRAL PARTING, BUT THESE MAY CUASE ALCNG STRIKE TO SIMPLE OR
"ons—r;ans" VEINS., MOST ARE LENT!ICULAR HVER SHORT DISTANCES, BUT
SOME PERS!ST FOR COZENS OF FEET. SCMZ COMPOUND VE!NS ARE FORMED
BY THE MERGING 0T TWO SIMPLE VI({NS COMINC TOGETHER FROM DIFFERENT

|

CIRECTIONS, SHORT LABDER VEINS ARE COMMON., ON THE OTHER HAND, IT » ,‘(?..*
IS POSSIBLE TO FIMD AREAS EXFOSED IN THZ PIT CONTAINING FIFTY
PARALLEL VEINS, AT AB UT ONE~FOOT SPACING, ALL TEN FEET OR MORE IN

LENGTH AND OVER ONE-HALF (RCH i wWIDTH,

THERE ARE TWO EXCEPTIONS 70 THE GENERAL RULE THAT THE
MASSIVE SERPENTINE MAKCS ORE ARD THE SHEARED SERPENTINE IS WASTE.
THE OREBODY CONTAINS ZONES OF POST-ORE SHEARING, IN WHICH LONG
FIBRE VEINLETS HAVE BEEN DRAGGED, SQUEEZED, BENT, AND PARTLY
COMVERTED TO TALC. THESE 20NES STILL CONTAIN A HIGH PERCENTAGE

OF LONG FIBRE, ALTHOLUSZK IT TENDS 7O CREATE DUST IN MILLING, -

THE OTHER CXZEPTION 1S THE MASSIVE SERPENTINE TOWARDS THE
HANGINGWALL AND NORTH £ND OF THE OREBODY, WHERE APPARENTLY THE

STRESSES WERE WEAKER AND FEWER FRACTURES WERE FORMZD. THE ROCK

‘ CONTAINS A LOWER TOTAL PIRCENTAGE CF FIBRE AND THE VEINS ARE

NARROWER. [T ALSC CONTAINS A LARGER PERCENTAGCE OF "BASTITES™




(GMOST P?ROXENES), WHICH MAY REFLECT A GRADUAL CHANGE IN THE COMPOS-
" ITION OF THE ORIGINAL PERIDOTITE TOWARD THE HANGINGWALL AND HENCE (T8
- TSUBCEPTlaiLlTY TO SERPENT!NIZAT{?N AND THE FORMATION OF OHRVSO7lLE;”

" HERE, THE CMANGE FROM ORE TO MARGINAL OR LOW GRADE MATERIAL 1S “

GRADATIONAL.

r) ipsraLocy

THE ORE—BEARING SERPENTINE HAS A MOTTLED LIGHT;APPLe-ckEé&
TO DARK GREEN COLOUR, A GREASY TO SILKY LUSTRE AND A BLOCKY FRAcTukE.
IT 18 SPOTTED WITH BENT, GLISTENING, BRONZE COLOURED "GHOST CRYSTALS",
PSEUDOMORPHOUS ATTER ORTHOPYROXENES, CALLED '"8ASTITES". MAGNETITE 18
COMMON AS DISSEMINATIONS AND NARROW VEINLETS, SOMETIMES IN THE ssnpén-

TINE BUT USUALLY AS SELVEDGES AND FARTINGS IN THE VEINS,

THE SHEARED SERPENTINE IS GENERALLY DARK GREEN TO PURPLISH
BLACK. IT FORMS GLOSSY, PLATY FLAKES AND LENSES, GENERALLY TERMED
"p | SH=SCALE' SERPENTINE. DARK GREZEM PICROLITE, A COLUMNAR TO Pséuoo-
FIBROUS FORM OF SERPENTINE, IS COMMON IN SHEAR ZONES, ALONG WITH PALE -
GREEN TO WnITE, FOLIATED TALC AND A CRYSTALLINE FORM OF WHITE MAGNES=

1ITEe MAGNETITE ALSO TENDS TO OCCUR IN THE SHEARED ZONES IN LONG

THREADS PARALLEL TO THE DIRECTION OF MOVEMENT. THIS 1S KNOWN AS

BE1B80US MASNETITE'™ AND SUGGESTS E!THER PLASTIC FLOW OR CRYSTALLIZ=

ATION COINCIDENT WITHF MOVEMENT,

.

‘MicroscoPic sTUDY BY H. GABR!ELSE REVEALS THAT THE SERPEN-

b
TINE HAS BEEN FORMED BY THE ALTERATION OF OLIVINE, ORTHOPYROXENE AND
CLINOPYROXENE, GIVING RISE 70 MESH~STRUCTURE SERPENTINE, WITH 1ISLANDS
OF HOMOGENOUS SERPENTINE PSEUDOMCRPHOUS AFTER PYROXENE. HE SUGGESTS

THAT CLIVINE ALTERS 70 CHRYSOTILE AND ORTHOPYROXENE TO ANTIGORITE.
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i TH7T VEIN, THE CHRYSOTILE 18 APPLE GREEM AND HAS A SILKY
LUSTAL. THE FIBRIS AKE ORIENTED ACROSS THE VEIN, ALMOST AT tCHT
ANGLES YO T, ALTHOUC. THEY OFTEN SLANT AND MAY BE ORENHLATEb OR WAVY,
TUE FIGRES VARY iN LENGTH UP TO 3& lNCHES; THiS DEPOSIT CONTAINS AN
LIROGMALLY HIGH PERCEMTAGE OF FIBRE MORE THAN ONE=HALF INCH LONG. THE
VE (RS BREAK T.HILY FAOM THE WALLROCK AMD YHEN VHE FIBRES MAY BE SEPAR-
ATED INCIFIMITELYs WHEN SCPARATED, THE FiBALS ARE PURE WHITE, STRONG
MR FLERIBLE. THE!R USEFULNESS, OF CCUasE, LIES IN TLE!Z PHYS!CAL
PRIFERTIESE THEY ARE FIREPROOF, RISIST HEAT AND MOSY ACIDS, AND MAY

el WOVEN INTO CLOTH.

CHEMICALLY, CHRYSOTILE 1S A HYDROUS MAGNEGIUM SHLICATE, OF
EXACTLY VHE SAME COMPOBITION AS THE SERPENTING THAT CONTAINSG 1T. TS
composivion 18 3MeD.20105,250.  THE ONLY ESSCNTIAL DIFFERCNCE 15 1TS
FIDBROUS HAGET, YHICH GIVES 1T OISTINCTIVE PHYSICAL PROPERTIIG. THE

CRYBTAL 8YSTTH 13 MONOCLIN!C,

30TH SIMPLE ANP COMPOUND VEINS ARE PRESENT. COMPOUND VEINS
AE THOSE WITH A CENTRAL PARTING, SO THAT THE WIDTH OF THC VEIN DOES
NOT REPREBENT THE LENGTH (F THE FIORE. ZNSFEAD; A HALF~INCH VCIN MAY
CONTAIN TWO ONE=QUARTER INCH FIBRES OR, !F THE PARTING IS NOT CENTRAL,
GNE-CiGNTH AND THREE~EIGHTH INCH FIBRES. THTRE MAY BE ANY NUMBER OF
FARTVINGS IN A CCHPOUND VE!N., PARTINGS ARE RELIEVED TO REPRESENT THE
LINE OF JUNCTURE; AT THE TIME uf FURMATION, WHERE FiBRES GROWING 6UT~
WARD FROM BUTH WALLS OF A FISSURE M:iT. WHERE THERE ARE'MANYAPARTINGS,
iT 1S COT'S.BERED THAT THERE WERE REPEATEO PERICDS OF FISSURE=OPENING
et FSSRS“GROHTHQ CHENULAT1O0HS AREZ PROBABLY DUE TO SLICHT MOVEMENTS
CF THE.QALLS WHILE THE FIBRES WERE GPOW!NG. PARTINGS MAY BE MARKED
MERELY Y AN I &ZECULAR L INE OF JUNCT!ON, B8Y A THIN BAND OF AMORPHOUS

SERPENTINT, OR BY A THIN LINE OF GRENULAR MACNETITE.




a) Tucories OF ORISIN

REGiONAL GEOLOGIC EVIDEHCE INDICATES THAT THC McDAME ULTRA=

MAFIC3 WERE EMPLACED EITHER IN LATE PALEOZOIC OrR CARLY MCsozoic TiMC,
s

FOLLOWING A PERICO !N WHICH MARINE VULCANISM HAD BEEN ACTIVE, DUT
PRIOR TO YiE INTRUSION OF THE GRANITIC CASSIAR BATHOLITH. IT 13
PROGAZLE THAY THERE 1S A GENETIC RCLATIONSHIP, OVER A LONG PERIOD OF
TIME, SJANTING WITH THE VOLCANIC ACTIVITY, CONTINUING THROUCH A PERIOD
CF ULTRAMAF IS INTRUSION, AND ENOING W!TH THE ORGGCHNY THAY RISULTCO IN

THE FOLOING OF THE MARINE SEDIMENTO AND THE CHMPLACUMCNTY OF THE: CASSIAR

BATHOL ITH.

THE PRESEKCE OF THE BALTIVES, AND THE MIGROSCOPIC STUDY OF
YHE SERPCNTINES, PROVE THAT THE CASSIAR ULTRAMEFIC 00OV WAS ORIGINALLY
A PERIDOTITE., THE CROSS—CUTTING RELATIONS ALONG THE FOCTWALL, AND THE
YHERHMAL METAMORPHISGM ALONG THE NANGINGWALL, PROVE THAT IT WAS INTRUS=
1YE, ALTHOUGH NEARLY CONCORDANT WITH THE EMCLOSING ROCKS. THE BULGE
THAT GONTA!NS THE OREBODY, AND THE INCIPIENT BENDING OF STRATA AROUND
1T, SUGGEST FORCIBLE INJECTiON. AS THE THCRMAL METAMORPHISM WAS NOT
AINTENSE, «T HAS BEEN SUBGESTED 8Y GABRIELSE THAT IT WAS INJECTED IN
A SEMi=CRYSTALLINE OR ESSENT:ALLY PLASTIC STATE. THE PRESENCE OF THC
BULGE . AND THE MASBIVE AATURE OF THE ROCK WITHIN IT, SECM %o INDICATE
THAT T WAS INJECTEDC INTO A REQION OF LOW PRESSURE, THIS MAY MCAN
THAT UPLIST AND FOLDING HAD ALREADY COMMENCED AT THE fune OF THE
INTRUSIONs (T I8 PROBABLE THAT THE ZONE OF SHEARING AT THE SOUTH °
END OF TME OREBODY |5 THE RASULT GF DIFFERENTIAL Movsﬁeur WHEN THE
BENDING STREGSES BECAME TOO GREAT. THIS WOULD ALSO ACCOUNT FOR THE

i

REGIONAL <O0iNT PATTERN,




FOLLOWIL . THE EMPLACEMINT OF THE PERIDOTITE, THE FOLLOWING
EVENTS DCLURLTD”

THC FLANOTITE WAS ALTERED TO SERPENTINF B8Y THE ADDITION
OF uitER, POBABLY 1X TNE FURM OF GTEAM, UNDER SUITABLE CONDITIONS v Eoe
OF TEMPERATURE AYD PRE GSURE. (JUST WHAT THESE CONDITIUNS ARE, WE
DO NOY EN3W.; THE SIRPEATINE, AFTER COOLING, WAS INTEUSELY SHEARED
AND PRACTURIO. [N 30ME MANNECR, Pi3IBABLY AGAIN LY HYDROTHESMAL
SCLUTIONS, 30E OF THE BERPELTING WAS D!ZSOLVED AND, WHILED THE
FRACTURES WERE BT:LL OPEN OR EVEM WHILT THLY WERF BTING OPENED, THIS
NASCENY SERPENTINT FLUID FILLED Al ThE FRAcfunrs ‘D COOLED SUFFIC=
ITETLY TO ALLOw THT GRIWTH OF THE CHRYSOTILE VFINIS. AS THE CDGE OF
THE CASSIAR BATHOLITY 18 LESS THAN A MILE AWAY AND PRODARLY UNOCRLIES
McDaME MOUMTASIN AT DEPTH, TH:S WAS HOST PRODAGLY RESPONSIBLE FOR THE

FOLDING AND WAS TH. SOURCE OF THE HYDROTHERFAL SOLUTIONS.

TH1S THEORY REQUIRES AT LEAST TWC PERIODS OF MOVEMLNT,
WIT: FORCES S0 ORIENTED AS TO PROCUCE AN AREA OF TENSION OR LOW ROCK
PRESSURE IN THE VICINITY OF THE ORZILD0Y; THE FIRST., OURING THE
OTICINAL EMPLACEMENT OF THE ULTXAMAFIC EOOY3; AND THE SECOND YO
PRCODUCE THE FRACTURES AND HOLD THEM OPEN WHILE THE VEINS FORMEOD.
TweRE #AY HAVE BEEN A THIRD, AS THERE IS SOME POST-ORE SHEARING
INVOLVING THE FIBRE. MOST LIKELY THE OROGENY TOOX PLACE OVER

HILLIONS OF YEARS, ' TH MANY SUCCESSIVE SURCES.

THE 7. 08146 FVENT, OF COURSS, WAS !CE ERCSION, WHICH .
TRUMCATED AND REMOVED A L ARTE ®£:T OF TME SURFACC ORESODY, LEAVING

A THISK ACLUMULATICY OF TALUS FIRBRE 1w TuE CIRQUE.



9, PROSPECTINY LONSICIRATIONS

SALIENT CEOLOGIC FEATURES THAT ATPEANR YO HAVY RESN SIGNIFIGANTY N THE

FORMATION OF THE CASSIAR ONFBODY. IMELT MAY HE USEFUL IN THE SEARCH FOR

{n A pacER SUCH AT YIS . AT MAY OE APRROPRIATE T REVIEW

8

OTHER DEPOSITS. TMIRE ARE ¥#ivi MAIN FEATUICSS -\

1

2)

3)

4)

5)

THE CHEDODY OCCURS IN A MidHL" SUR/ENTIHIZED, MASHIVE

~

PERICOS T,

IT 18 LARGE ENOUGH THAT 'T WA HOT COMPLETELY SHTARCL DY
REQIOHAL MOVEMENTS, BUT GMALL ENOQUGH YO0 3 INTIHIELY

FRACTURED,

THERE 18 A LOCAL TOLD, TO PROMITE AND CONCENTRAMY THE

FRACTURING,

IT 12 WITHIN OKE MILE vF THE CACSIAR ZATHCLITH, A PROUABLE

SOURTE OF HEATY AND FPRESTURE.

IT OCOURS IN UPPER F ' e0201C ROCKS, CONVAINING MARINE
SEVIMENTS AND SUBHARINT VOLCANIC FLNWS, Most oF THE
ALPINE ULTRAMAF .S 11 YHE CORGILLERA AONTVAPING ASBCSTOS

A

CECUR N LPFER PALESZOIC FOLMATIONS,

THL
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