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A D / ) T R A C T 

CASSJAR IS LOCATED IN NORTHERN BRITISH COLUMBIA, FIFTY MILES 

SOOTH OF THE YUKON BORDER AND !00 MILES FROM WATSON LAKE ON THE ALASKA 

iJiCHWAY. IT IS A MODERN COMMUN5TY OF MORE THAN 1,100 PEOPLE* HICH QUALITY 

CURYSOTILE ASBESTOS WITH A LOW IRON CONTENT IS PRODUCED IN A 2,500 TON PER 

DAY MIL! . THE MINE IS AN OPEN PIT OPERATION AT AN ELEVATION OF 6,000 FEET 

IN THE CAsSiAR MOUNTAINS, 

THE A*EA HAS PRODUCED PLACER COLD S INCE 1872 OUT THE 

ASBESTOS ONLY BECAME ECONOMIC I N ! 9 5 3 , CH IEFLY BECAUSE OF THE ALASKA 

HIGHWAY. 

THE OREBO^Y OCCURS I N A S I L L OF SERPENTIN IZEO PERIOOTITE 

THAT INTRUDES THE WEST L I M B OF A SYNCLINE I N PALEOZOIC SEDIMENTARY AND 

VOLCANIC ROCKS. I T STRIKES NORTHERLY, D I P S MODERATELY EAST ANQ INCREASES 

I N S I Z E WITH DEPTH. THE L O N C - F I B R E ASBESTOS V E I N S ARE F ISSURE F I L L I N G S 

I N WELL-FRACTURED MASSFVE SERPENTINE, CONTROLLED OY A MINOR FOLD I N THE 

S I L L . 

THE CENtTSIS OF T H E ORE I S A S C R I B E D TO I N T E N S E F R A C T U R I N G 

AND HEAT RESULTING FROM THE INTRUSJON OF THE NEARBY CASSIAR GRANITIC 

DATMOLiTS.. 
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THE GEOLOGY Or THE CASSIAR ASBESTOS DEPOSIT 

BY W. N. PLUMB 

t. INTRODUCTION 

CASSIAR IS LOCATED IN NORTHERN BRITISH COLUMBIA, 50 MILES 

SOUTH OF THE YUKON BORDER, 735 AIR MILES NORTHWEST OF EDMONTON AND 700 

AIR MILES SOUTHEAST OF FAIRBANKS, ALASKA. IT IS 100 MILES BY ROAO FROM 

WATSON LAKE, WHERE THE ALASKA HIGHWAY CROSSES INTO THE YUKON, AT APPROXI­

MATELY THE SANE LATITUDE AS SKACJAY, URANIUM CITY AND CHURCHILL. 

HEAVY SUPPLIES ARE BROUGHT IN SY TRUCK OVER THE ALASKA 

HIGHWAY, EITHER FROM DAWSON CREEK OR WHITEHORSE.- OUTGOING FIBRE TRAVELS 

BY TRUCK TO WHITEHORSE, BY RAILWAY TO SKAGWAY, AND BY BOAT TO VANCOUVER, 

A DISTANCE OF A30UT 1,350 MILES. WHEW THE STEWART-CASSIAR ROAD IS 

COMPLETED, THIS ROUTE WILL BE SHORTENED BY APPROXIMATELY 400 MILES. 

PERSONNEL ARE FLOWN TO WATSON LAKE, THEN TRANSPORTED BY BUS TO CASSIAR. 

CUTSIDE COMMUNICATION IS BY TELEPHONE VIA WHITEHORSE OR FORT NELSON. 

THE TOWNSITS IS IN A PICTURESQUE ALPINE VALLEY, AT AN 

ELEVATION OF 3,500 FEET, SURROUNDED BY THE RUGCEO PEAKS OF THE CASSIAR 
MOUNTAINS. IT IS A PLANNED DEVELOPMENT WITH STREETS OF PAN-ABODE HOUSES, 

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

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

POOL, ARENA, AND TWO CHURCHES. THE CURRENT POPULATION IS ABOUT 1,100. 

THE MILL AND SERVICE BUILDINGS ARE 2,000 FEET EAST OF THE 

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

QUALITY ASBESTOS FIBRE WITH A LOW IRON CONTENT. 



THE MINE IS THREE MILES NORTH OF THE MILL, ON A SPUR or 

MCOAMC MOUNTAIN, AT AN ELEVATION OF 6,000 FEET* IT IS CONNECTEO TO THE 
MFLL BY A TNREE-MILE AERIAL TRAMLINE AND SIX MILES OF ACCESS ROADS. 

HI NINO 18 BY OPEN PIT METHOOS* THE ORE 18 BLASTED IN 30-FOOT BENCHES, 

LOAOEO WITH POWER SHOVELS, TRUCKED TO A PRE-CONCENTRATION PLANT ANO .; 

TRANSPORTED TO THE MILL BY TRAMLINE, SUPPLEMENTED BY TRUCKS, AS REQUIRED. 

STRIPPING WASTE ON THE HANGING WALL SIOE OF THE OREBODY IS MINED IN 

30-FOOT BENCHES BELOW AN ELEVATION OF 6,650 FEET AND TRUCKED TO ADJACENT 

DUMPING AREAS* IN SPITE OF THE EXPOSCO LOCATION AND THE NORTHERN CLIMATE, 
THE MINE AND MILL ARE OPERATED CONTINUOUSLY THROUGHOUT THE YEAR* 

g. EARLY HISTORY OF THE AREA 

THE CASSIAR DISTRICT HAS BEEN ACCESSIBLE FROM THE COAST AT 

LEAST SINCE 1861, WHEN PLACER COLO WAS MINED ON THE STIKINE RIVER* IN 

1872, PLACER 60L0 WAS DISCOVERED ON THIBERT CREEK, AT THE NORTH END OF 
OEASE LAKE ANO SHORTLY THEREAFTER ON MCDAME CREEK* PLACER MINING HAS 

BEEN CARRIEO ON INTERMITTENTLY EVER SINCE* \H 1942, THE ALASKA HIGHWAY 

WAS BUILT* L'.» TO THIS TIME ONLY OEPOSITS RICH IN GOLD AND SILVER WERE 

ECONOMIC* THE PRESENCE OF ASBESTOS IN THE AREA WAS KNOWN BUT WAS 
CONSIDERED ONLY A MINERALOGICAL CURIOSITY* G.M. OAWSON MENTIONEO ASBESTOS 

IN THE AREA IN HI8 1888 REPORT* \H 1947, MOCCASIN MLNES LLMITEO, A PLACER 

DREDGING COMPANY, BUILT A 68-MILE TRUCK ROAD TO MCOAME CREEK FROM M|L£ 648 

ON THE ALASKA HIGHWAY* ON JUNE 30, 1950, FOUR PROSPECTORS., VICTOR SITTLER, 

HIRAM NELSON ANO THE KIRK BROTHERS STAKEO THE CASSIAR DEPOSIT* THIS WAS 

SUBSEQUENTLY ACQUIRED BY CONweST EXPLORATION COMPANY LIMITED; THE CASSIAR 

ASBESTOS CORPORATION WAS FORMED; THE ROAD WAS EXTENDED 18 MILES AND 

PRODUCTION STARTED WITH A 150-TON MILL IN 1953* 



3. PHYSIOGRAPHIC DIVISIONS 

THERE ARE EIGHT MAJOR PHYSIOGRAPHIC OIVISIONS IN THIS PART 

or NORTHERN B.C.; FROM EAST TO WEST ALONG THE 59TH PARALLEL, THESE ARES 

1) A PORTION Of THE INTERIOR PLAINS, IN THE EXTREME NORTHEAST 
CORNER. 

2) THE ROCKY MOUNTAIN FOOTHILLS AND LIARO PLATEAU. 

3) THE LIARO PLAIN, AN AREA 200 MILES LONG BY 50 MILES WIDE, 
COMPRISING THE DRAINAGE BASIN OF THE UPPER PART OF THE LIARO 

RIVER AND STRADDLING THE B.C. - YUKON BOROER. WATSON LAKE 

IS AT ITS CENTRE. 

4) THE ROCKY MOUNTAINS, WHICH TERMINATE AND MERGE WITH THE LIARD 
PLAIN AT ABOUT THE 59TH PARALLEL. 

5) THE ROCKY MOUNTAIN TRENCH, WHICH ALSO DIES OUT INTO THE LIARO 
PLAIN AT ABOUT THE SAME LATITUDE. 

6) THE CASSIAR MOUNTAINS. A BELT OF IGNEOUS AND FOLD MOUNTAINS, 

50 MILES WIDE, BOUNDING THE LlARO PLAIN ON THE WEST AND 

EXTENOING NORTHWEST INTO THE YUKON. CASSIAR IS IN ALMOST 

THE EXACT CENTRE OF THE CASSIAR MOUNTAINS. 

7) THE STIKINE PLATEAU, A REGION OF MODERATE RELIEF, WITH 
OCCASIONAL ISOLATEO MOUNTAINOUS AREAS. THIS EXTENDS NORTH­

WESTWARD AND MERGES WITH THE YUKON PLATEAU. 

6) THE COAST MOUNTAINS, ALONG THE BOUNOARY BETWEEN B.C. AND THE 
ALASKA PANHANDLE. 



4. DRAINAGE SYSTEMS 

THE CASSIAR MOUNTAINS ARE IN THE CENTRE OF THREE MAIN DRAINAGE 

SYSTEMS: / 

I) THE STIKINE RIVET? ANO ITS TRIBUTARIES, THE TUYA, TANZILLA, 

PITMAN AND KLAPPAN RIVERS, FLOWING WEST THROUGH TELEGRAPH CREEK 

TO THE SEA. 

2) THE L.I.ARP RIVER AND ITS TRIBUTARIES, THE RANCHERIA, OEASE, 
TURNAGAIN ANO KECHIKA RIVERS, FLOWING EAST TO THE MACKENZIE* 

3) THE TESLIN RIVER AND ITS TRIBUTARIES, THE KEDAHDA, JENNINGS AND 
SwiFT RIVERS, FLOWING NORTH INTO THE YUKON RIVER SYSTEM. 

5. RELIEF 

IN GENERAL, ALL MOUNTAIN RANGES FOLLOW THE REGIONAL 

NORTHWESTERLY CORDILLERAN TREND. MOST OF THEM ARE AT THE STAGE OF MAXI­

MUM RELIEF, WITH SHARP, KNIFE-EDCEO, SERRATED RIOGES AND VERY STEEP M^PEH 

SLOPES, FLATTEN I G RAPIDLY DOWNWARD INTO THE BROAD VALLEY BOTTOMS 

CHARACTERISTIC OF GLACIATED TERRAIN. SOME OF THE RANGES ARE JUST PAST 

THE 6TAGE OF MAXIMUM RELIEF ANO THICK DEPOSITS OF TALUS, KNOWN AS 
NFELSENMEERN, ARE ACCUMULATING ON THEIR FLANKS, OBSCURING SOME OF THE ' 

GEOLOGICAL FEATURES. LOWLAND ELEVATIONS RANGE FROM ABOUT 2,000 FEET IN 

THE LIARD PLAIN TV> 4,000 FEET ON THE STIKINE PLATEAU, WHILETHE SUMMITS 

IN THE CASSIAR MOUNTAINS ARE GENERALLY ABOUT 6,500 FEET, WITH SOME OVER 
7.000 FEET. THE HIGHEST POINT IN THE MCOAME RANGE IS 7,000 FEET. 



5. 

6, REGIONAL GEOLOGY 

IN THIS PAPER, THE REGIONAL GEOLOGY IS DESCRIBED ONLY BETWEEN 

58° ANO 60° NORTH LATITUDE* HERE, THE DEVELOPMENT OP PALEOZOIC ROCKS IS 

MUCH GREATER THAN IN THE REST OF THE PROVINCE* THE OLDEST ROCKS, BELIEVED 

TO BE PRE-CAW3RIAN, ARE SCHISTS ANO GNEISSES, EXPOSED IN THE ROCKY 

MOUNTAIN TRENCH AND, LOCALLY, IN THE CASSIAR MOUNTAINS. THESE ARE FLANKEO 

BY LOWER PALEOZOIC SEDIMENTS, WHICH FAN OUT NORTHWARD TO INCLUDE MOST OF 

NORTHWESTERN YUKON. EAST OF THE ROCKIES, THE PALE0Z0IC3 AREJCOVERED BY 

THE MESOZOIC SEDIMENTS OF THE INTERIOR PLAINS* GOING WESTWARD FROM THE 

ROCKY MOUNTAIN TRENCH ACROSS THE CASSIAR MOUNTAINS AND THE STIKINE PLATEAU, 

THE LOWER PALEOZOIC SEDIMENTS ARE PROGRESSIVELY OVERLAIN BY UPPER PALEOZOIC 

ANO LOWER MESOZOIC SEDIMENTS ANO VOLCANICS, THEN BY UPPER MESOZOIC SEDIMENTS 

ANO, FINALLY, ABOVE AN EROSIONAL UNCONFORMITY, BY WIDESPREAD TERTIARY 

VOLCANICS* ALL THESE ROCKS, EXCEPT THE TERTIARY VOLCANICS, HAVE BEEN GENTLY 

F0L0E0 ALONG NORTHWESTERLY-TRENDING AXES. 

THERE WERE TWO PERIODS OF IGNEOUS INTRUSION, THE FIRST 

DURING LATE PALEOZOIC OR EARLY MESOZOIC TIME, WHEN ULTRAMAFIC ROCK8 WERE 

EMPLACED ALONG BOTH FLANKS OF THE CASSIAR MOUNTAINS AND IN THE NORTH 

CENTRAL PART OF THE STIKINE PLATEAU. THESE ULTRAMAFICS APPEAR TO BE 

CONFINEO TO UPPER PALEOZOIC OR LOWER MESOZOIC ROCKS AND TO HAVE BEEN 

FOLDED WITH THEM* THE FOLDING PROBABLY TOOK PLACE DURING, THE WIDESPREAD 

OROGENY LATER IN MESOZOIC TIME, WHEN THE COAST RANGE ANO CASSIAR BATH0LITH8 

WERE EMPLACED* 

DURING THE PLEISTOCENE, CLACIATION WAS WIDESPREAD* 

DISRUPTED DRAINAGE, RECENT CANYONS, GROUNO MORAINE, ESKERS AND KETTLE 

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



STILL OCCUPY SOMF OF THE NUMEROUS CIRQUES* PERMAFROST IS PRESENT IN TNE 

CASSSAR OREBODY, 

(THE GENERALIZED REGIONAL GEOLOGY IS SHOWN IN TABLE I.) 

7. GEOLOGY OF THE McDAME AREA 

THE CASSIAR BATHOLITH, TRENDINQ NORTHWESTWARD FROM OEASE 

LAKE, IS A B^LT OF GRANITE, 25 MH.SS IN WIDTH* ON ITS NORTHEAST FLANK, 

A THICK SEDIMENTARY AND VOLCANIC SEQUENCE HAS SEEN FOLDED INTO A BROAD 

SYNCLINE, FOLLOWED BY A BROAO ANTICLINE, 

THESE UNITS, STARTING AT THE BASE, ARE: 

!) THE GOOD HOPE GROUP, A THICK SEQUENCE OF PROTEROZOIC LIMESTONE, 
DOLOMITE, SLATE AND A R G I L L H E . 

2) THE ATAN GROUP OF LOWER CAMBRIAN AGE, COMPRISING CHIEFLY BUFF 

LIMESTONE AND PINK QUARTZ ITES. 

3) THE KECHIKA GROUP OF CAMBRIAN-0RDOVICIAN AGE, AN EXTENSIVE 

FORMATION OF TH I N-£?E0DED GRAPTOLITIC LIMY SHALES, SLATES AND 

PHYLLITES. 

4) THE SANDPILE GROUP. A DISTINCTIVE HORIZON MARKER OF MASSIVE, 
WHITE-WEATHERING, SANDY DOLOMITE OF SILURIAN AGE. 

5) THE McDAre GROUP OF DEVONIAN ASE, OF SLACK FETID DOLOMITE* 

6) THE SYLVESTER GROUP, A VERY THICK ASSEMBLAGE OF QUARTZ ITtc 

ARGILLITES AND INTERBEDDED VOLCANIC FLOWS AND TUFFS, OF 

DEVONIAN-MISSISSIPPI AN AGE. 



OcCUftRlNG CHIEFLY ALONG THE A X I S OF THE S Y N C L I N E , BUT ALSO 
i 

AT OTHER STRATI GRAPHIC HORIZONS, A STRING OF ULTRAMAFIC BODIES INTRUDE THE 

SYLVESTER GROUP INTERMITTENTLY FOR 70 MILES. THESE ARE THE MCDAME 

INTRUSIONS* MOST HAVE BEEN CONVERTED TO SERPENTINE AND CONTAIN CHRYSOTILE 

A8BEST0S BUT SO FAR OFELY O'JE, THF CASSIAR DEPOSIT, HAS PROVEN ECONOMIC. 

8. GFOLOQY OF TIC CASSIAR OREBOQY 

A) COUNTRY ROCK& 

THE CASSIAR MINE IS HIGH ON THE WESTERN FLANK OF MCDAME 

MOUNTAIN, A HIGH SERRATED RIDGE, EIGHT MILES LONG, AT AN AVERAGE 

ELEVATION OF 6,600 FEET, SURMOUNTED BY PEAKS UP TO 7,000 FEET IN 

ELEVATION. THF UPPER SLOPES ARE PRECIPITOUS AND CONTAIN MANY 

GLACIAL CIRQUES, 

THE EASTERN EDGE OF* THE CASSIAR GRANITIC BATHOLITH FOLLOWS 

THE CREST OF ANOTHER MOUNTAIN RANGE, ONE TO TWO MILES WEST OF THE 

MINE. METAMORPHOSED PROTEROZOIC AND LOWER CAMBRIAN SEDIMENTS FORM 

THE EASTERN SLOPES OF THIS RANGE. 

LIMY ARGILLITES AKO DOLOMITES OF ORDOVICIAN AND SILURIAN 

ACES UNDERLIE THE LOWER SLOPES OF MCDAME MOUNTAIN, WHILE THE SYLVESTER 

GROUP OF INTERBEODEO ARGILLITES AND VOLCANICS FORM, THE UPPER PART. 

BOTH FORMATIONS DIP UNIFORMLY EAST INTO THE REGIONAL SYNCLINE. 

THE UPPERMOST UNIT OF THE SANDPILE GROUP IS A VERY PROMINENT 

WHITE-WEATHER??*G BANP CF MISSIVE BLACK DOLOMITE, EXPOSED FOR SEVERAL 
M I L E S ALONG THE MOtfKTMN?.; iDE, EXCEPT IN THE V I C I N I T Y OF THE M I N E , 

tfMERE THE OOLOMITES ARE OVERLAIN BY L I M Y BLACK ARGILLSTES. THE 



8. 

LOWERMOST BEOS OF THE SYLVESTER GROUP, COMPRISE SEVERAL HUMORED FEET OF 

ALTERNATING, THIN-BEDOEO BLACK ARGILLITES AND CHERTY GREY ARCILLITE8 

THAT FORM THE FOOTWALL CF THE OREBOOY. THESE PASS UPWARDS INTO MASSIVE 

BLACK AND GREENISH ARQILLITES WITH WHICH ARE INTERBEODEO AT ERRATIC 

INTERVALS, LFNTICLLAR GREENSTONES DERIVED FROM VOLCANIC FLOWS* SOME 

OF THE FLOWS ARE QUITE COARSE-GRAINED, F-TSEMBL I NO GAOBROIC 3ILLGJ 

OTHERS ARE APMANITIO* ONE PROMINENT DANO, 200 FEET THICK, FORMS THE 

CREST OF THE "NORTH PEAK" ABOVE THE MLNE• 

THE CAOSIAR ULTRAMAFIO BODY JO EXPOSED FOR 0,000 FEET ALONG 

THE WEST SIDE OF MCDAME MOUNTAIW. STARTING ABOUT ONE AND ONE-HALF 

MILES NORTH OF THE MILL , ST TRENOS NORTHWESTERLY FOR 7 , 0 0 0 FEET AS A 

NARROW 8JLL-LIKE MASS OF DARREN, DARK SERPENTINE, INTRUOINC THE 

SYLVEOTEH GROUP AOOUT 500 FEET STRATI GRAPHICALLY ABOVE THE BASE* I T 

IS 7 0 FEET WIDE AND DIPS GENTLY EAST, APPARENTLY CONFORMAOLE WITH THE 

SFDIMENT8. APOITT THREE MILEFL NORTH OF THE M I L L , I T SUDOENLY ENLARGES 

TO A WIDTH OF OVER 7 0 0 FEET AND SWINGS SHARPLY TO THE NORTHEAST, 

CUTTING ACROSS THE ARQILLITES AT A SMALL ANGLE. TH IS ENLARGEMENT 

CONTAINS THE CASSIAR OREBOOY AND THERE 18 EVIDENCE TO SUGGEST THAT 

IT IS PARTLY DUE TO DRAG-FOLD I NO AND DIFFERENTIAL MOVEMENT ALONG A 

NORTHWESTERLY-TRENDING SHEAR Z**>NE« 

I,000 FEET PAST THE BEND, THE OUTCROP ENOS AT THE BROW OF 

A LARGE CIRQUE OPENING TO THE NORTH BUT FIBRE-BEARING TALUS, OERIVEO 

FROM THE WEATHERING OF THE SERPENTINE IN PLACE, CONTINUES NORTH ALONG 

THE FLOOR OF THE CIRQUE FOR ANOTHER 1,000 FEET WHERE IT LENSES OUT. 

UNDERGROUND DEVELOPMENT, 300 FEET BELOW THE OUTCROP, HAS DETERMINED 

A LENGTH OF 1,700 FEET AND A WIDTH OF 500 FEET OF ORE OF COMPARABLE 
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qUAl.IT/ AND GRADE TO THAT BEING MINED IN THE OPEN PIT. 

c) THE CASSIAR OREBQDY 

THE ORECOOY OCCUPIES THE BULGE AT THE CHANGE IN STRIKE OF 

THE SERPENTINE. IT IS ROUCHLY CRESCENT SHAPED I* PLAN, THE HORJIS 

TRENDIW« SOUTHEAST AWO NORTHEAST, RESPECTIVELY. IT CURRENTLY OUT­

CROPS IN THE PIT BETWEEK ELEVATIONS OF 6,050 ANO 5,870 FEET. THE 

HANGINCWALL STRJKFS NOF?TH AND DIPS ABOUT 35 DEGREES EAST. FOOTWALL 

(51 PS ARE SOMEWHAT STEEPER BUT THE ORE BODY AS A WHOLE DIPS ABOUT 

45 DEGREES EAST. THE CR5B0DY APPEARS TO FNCREASE IN SIZE WITH 

DEPTH OUT THIS MAY BE BECAUSE A CONSIDERABLE PART OF THE SURFACE 

OUTCROP HAS BEEN REMOVED BY EROSION AT THE NORTH END. THE ULTIMATE 

MINING LIM!TS WILL PROFIABLY 8E DETERMINED BY ECONOMICS RATHER THAN 

BY EXHAUSTION OF THE ORE. 

THE OREBODY IS A FIBRE-BEARING ZONE IN LIGHT-GREEN, 

MASSIVE SERPENTINE, CONTAINING UFV'ARDS OF 10 PERCENT CROSS-FIBRE 

CHRYSOTILE ASBESTOS, VARYING IN LENGTH UP TO THREE AND ONE-QUARTER 

INCHES. IT IS BOUNDED ON ALL SIDES, EXCEPT THE EXTREME WESTERN 

APEX, BY WASTE SERPENTINE CONTAINING MODERATE TO LOW CONCENTRATIONS 

OF SHORTER FIBRE. IN MOST CASES, THE ORE LIMITS ARE SHARP AND 

STRUCTURALLY CONTROLLED, BUT SOME ARE GRADATIONAL. 

D) STRUCTURAL GEOLOGY 

THE FOOTWALL AND HANGINGWALI ROCKS STRIKE GENERALLY NORTH 

15 DEGREES WEST AND DIP HOMOCLINALLY EAST INTO THE REGIONAL SYNCLINE 

AT ABOUT 45 DEGREES. WHERE THE SERPENTINE BAND IS NARROW, TO THE 

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

OF THE MINE, HOWEVER, WHERE THE SERPENTINE BULFCES, THE COUNTRY ROCKS 

http://qUAl.IT/


HAVE TO SOME EXTENT BEEN CONTORTED AND LOCALLY TEND TO CONFORM TO THE 

SHAPE OF THE BULGE* NEVERTHELESS, THE NORTH END OF THE SERPENTINE 

TRANSECTS THE BEOOTNG AT A SMALL ANGLE. THIS HAS RESULTED IN SOME 

SHEARING ALONG THE CONTACTS AND IN NUMEROUS SMALL ADJUSTMENTS, 

ESPECIALLY ALONG BEDDING PLANES. 

WHEREVER THE FOOTWALL OF THE SERPENTINE IS IN CONTACT WITH 

ARGILLACEOUS ROCKS* A ZONE OF SHEARING ABOUT TEN FEET WIDE 18 EVIOENT. 

IN THIS ZONE, THE SERPENTINES HAVE BEEN DARKENED BY THE INCLUSION OF 

ARGILLACEOUS MATERIAL, THE ARGILLITES HAVE BEEN ALTEREO 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 

TREMOLITE-ZOISITE HORNFELS. THE DEGREE OF CONTACT METAMORPHISM, 

HOWEVER, HAS NOT BEEN AS GREAT A?. WOULD BE EXPECTED FROM A HIGH-

TEMPERATURE INTRUSION, WHICH HAS LED TO SPECULATION THAT THE 

SERPENT IP MAY HAVE BEEN INJECTED IN A LOW-TEMPERATURE SEMI-PLASTIC 

STATE. 

THERE IS A VERY PROMINENT SET OF JOINTS IN BOTH THE 

FOOTWALL AND HANGINGWALL ROCKS, STRIKING A FEW DEGREES NORTH OR 

80UTH OF EAST AND DIPPING STEEPLY NORTH. THIS IS PART OF A REGIONAL 

PATTERN OF TENSION FRACTURES AT RIGHT ANGLES TO THE CASSIAR BATHOLITH. 

SHEARS OF SMALL DISPLACEMENT, PARALLELING THE JOINT SYSTEM, ARE 

COMMON. AT THE POINT WHERE THE SERPENTINE BULGES AND CHANGES STRIKE 

AT THE SOUTH END OF THE OREBOOY, A ZONE OF CLOSELY SPACED SHEARING, 

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



'THE HANGINGWALL ROCKS. THIS APPEARS TO BE A ZONE OF IMBRICATING 

FAULT8 AND SHEARS, WHICH LIMITS THE ORE TO THE SOUTH AND IMPARTS A 

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

ORE, BUT IS CONSIDERED TO BE A ZONE OF SMALL ADJUSTING MOVEMENTS 

RATHER THAN A MAJOR FAULT. ON THE SURFACE, IT CONTAINS SHEARED 

LONG FIBRE. UNDERGROUND, ON TWO LEVELS, THE ORE ENDS SHORTLY 

BEFORE THE ZONE IS REACHED AND THE SERPENTINE ENDS ABRUPTLY AT 

SMOOTH, SLICKENSIDED FAULT PLANES, FOLLOWEO BY AT LEAST 30 FEET 

OF GRAPHITIC GOUGE, EVIDENTLY DERIVED FROM THE BLACK ARGILLITES 

OF THE SYLVESTER GROUP. 

E) INTERNAL STRUCTURE 

WITHIN THE OREBODY, THE MOST IMPORTANT ORE CONTROL IS 

THE RELATIVE COMPETENCY OF THE SERPENTINE. THE ORE 0CCUR8 A8 FRAC­

TURE FILLINGS, CHIEFLY ALONG JOINTS, IN A LIGHT GREEN MASSIVE 

SERPENTINE WITH A BLOCKY FRACTURE. THE SERPENTINE HAS A STRONG 

TENDENCY TO BE SHEARED ALONG ITS MARGINS. WHERE IT EXISTS A8 ONLY 

A NARRO I ZONE TO THE SOUTH OF THE OREBODY, IT 18 COMPLETELY SHEARED, 

THE SHEARED ZONES ARE EITHER BARREN OR CONTAIN ONLY MINOR SHORT 

FIBRE. THEY ARE ALSO CHARACTERIZED BY THE DEVELOPMENT OF TALC AND 

PICROLITE AND MAY CONTAIN CONSIDERABLE MAGNETITE AND MAGNE8ITE* 

THE MASSIVE SERPENTINE IS CUT BY NUMEROUS SHEARS, RANGING 

UP TO FORTY FEET IN WIDTH. IN GENERAL, THEY STRIKE*NORTHERLY WITH 

MOOERATE DIPS TO THE EAST. THE SPACING VARIES BUT IT IS RARE TO 

FIND A WIDTH OF 100 FEET FREE OF SHEARING. THIS HAS HAD THE EFFECT 

OF SLICING THE OREBODY INTO A NUMBER OF MASSIVE BLOCKS WITH WELL-

CEVELQPED SYSTEMS OF CONJUGATE JOINTS, MOST OF WHICH CONTAIN LONG. 



C R 0 3 S - F I P R T CMF/Y80TILE. THE MORE PER81STENT JOINTS TEND TO COHTAIM 

Hit* WIOER VESi?; , WHILE MYRIAD SMALLER FRACTURES ARE F I L L E D WITK 

SHORT-FIBRE V E I N L E T S , T H S ORIENTATION OF J O I N T CYSTEM3 WJTHIK 

SUCCESSIVE BLOCKS VARIES W3 DELV DOT TEHHG TO r A V S f f l VWO CEKSRAL-

D I R C C T t C N S 9 "WE.: TRTrjrjf jQ MORTtS-fJORTHWECT TO rJ0r>7t!-tt0R7H£AST$ THE 

CTHER ABOUT EAS'» T ) JTIIEAGTo DSPS VARY f'RCM SHALLOW TO STEEP I N 

E I T H E R n i R E C ' f l o ; ! * 

MOST VE INS ARE A COMPOUND off " T W O - F I B R E " T Y P E , WITH A 

CENTRAL P A R T I N G , BUT THESE MAY CHAISE ALONG STRIKE TO SIMPLE OR 

" O N E - F I B R E " V E I N S . MOST ARE LENTICULAR OVER SHORT D ISTANCES, BUT 

SOME PERSIST FOR DOZENS OF F E E T . SCK£ COMPOUND V E I N S ARE FORMED 

BY THE MERGING 07 TWO SIMPLE VL'SNS COMING TOGETHER FROM DIFFERENT 

D I R E C T I O N S . SHORT LADDER V E I N S ARE COMMON. ON THE OTHER HAND, I T 

I S POSSIBLE TO F I N D A«*EAS EXPOSED I N THE P I T CONTAINING F I F T Y 

PARALLEL V E I N S , AT AB^UT ONE-FOO? SPACING, ALL TEN FEET OR MORE I N 

LENGTH AND OVER ONE-HALF INCH I N W I D T H . 

THERE ARE TWO EXCEPTIONS TO THE GENERAL RULE THAT THE 

MASSIVE SERPENTINE MAK£S ORE AFO THE SHEARED SERPENTINE I S WASTE. 

THE OREBODY CONTAINS ZONES OF POST-ORE SHEARING, I N WHICH LONG 

F I B R E V E I N L E T S HAVE BEEN DRAGGED, SQUEEZED, BENT, AND PARTLY 

CONVERTED TO T A L C . THESE ZONES S T I L L CONTAIN A H IGH PERCENTAGE 

OF LONG F I B R E , ALTHOUGH I T TENPS TO CREATE OUST I N M I L L I N G * 

THE OTHER EXCEPTION I S THE MASSIVE SERPENTINE TOWARDS THE 

HANGINGWALL AND NORTH END OF THE OREBOOY, WHERE APPARENTLY THE 

STRESSES WERE WEAKER AND FEWER FRACTURES WERE FORMED* TTJE ROCK 

CONTAINS A LOWER TOTAL PERCET7AGE CF F I B R E AND THE V E I N S ARE 

NARROWER. I T ALSO CONTAINS A LARGER PERCENTAGE OF " D A S T I T E S " 
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(GHOST PYROXENES), WHICH MAY REFLECT A GRADUAL CHANGE IN THE COMPOS­
ITION OF THE ORIGINAL PERIDOTITE TOWARD THE HANGINGWALL ANO HENCE ITS 
SUSCEPTIBILITY TO SERPENTINIZATION AND THE FORMATION OF CHRYSOTILE. 

"fc 

HERE, THE CHANGE FROM ORE TO MARGINAL OR LOW GRADE MATERIAL IS <.-

GRADATIONAL. 

r) HLKIRALftcy 

THE ORE-BEARING SERPENTINE HAS A MOTTLED LIGHT APPLE-GREEN 

TO DARK GREEN COLOUR, A GREASY TO SILKY LUSTRE AND A BLOCKY FRACTURE. 

IT 18 8P0TTED WITH BENT, GLISTENING, BRONZE COLOURED "GHOST CRYSTALS", 

PSEUDOMORPHOUS AFTER ORTHOPYROXENES, CALLED "BASTITES". MAGNETITE IS 

COMMON AS DISSEMINATIONS AND NARROW VEINLETS, SOMETIMES IN THE SERPEN­

TINE BUT USUALLY AS SELVEOGES AND PARTINGS IN THE VEINS. 

THE SHEARED SERPENTINE IS GENERALLY DARK GREEN TO PURPLISH 

BLACK* IT FORMS GLOSSY, PLATY FLAKES AND LENSES, GENERALLY TERMED 

"FISH-SCALE" SERPENTINE. DARK GREEN PICROLITE, A COLUMNAR TO PSEUDO-

FIBROUS FORM OF SERPENTINE, 13 COMMON IN SHEAR ZONES, ALONG WITH PALE 
GREEN TO WR.LTE, FOLIATED TALC ANO A CRYSTALLINE FORM OF WHITE MAGNES-

ITE. MAGNETITE ALSO TENDS TO OCCUR IN THE SHEAREO ZONES IN LONG 

THREADS PARALLEL TO THE DIRECTION OF MOVEMENT. THIS IS KNOWN AS 
"FIBROUS MAGNETITE" AND SUGGESTS ESTHER PLASTIC FLOW OR CRYSTALLIZ­
ATION COINCIDENT WITH MOVEMENT. 

MICROSCOPIC STUDY BY H. GABRSELSE REVEALS THAT THE SERPEN-

TINE HAS BEEN FORMED BY THE ALTE.RATSON OF OLIVINE, ORTHOPYROXENE AND 
CLINOPYROXENE, GIVING RISE TO MESH-STRUCTURE SERPENTINE, WITH ISLANDS 
OF HOMOGENOUS SERPENTINE PSEUDOMORPHOUS AFTER PYROXENE. HE SUG6ESTS 
THAT OLIVINE ALTERS TO CHRYSOTILE AND ORTHOPYROXENE TO ANTIGORITE. 



IN rHr: v̂ .'N, THE CHRVSOTILE IS APPLE GREEN AND HAS A SILKY 
LUSTRA THE FIBRES ARE ORIENTED ACROSS THE VEIN, ALMOST AT RIGHT 

ANGLES TO *.?, ASTHOUGH THEY OFTEN SLANT ANO MAY DE CRENELATED OR WAVY. 

T M E F I 6 R E 3 VARY IN LENGTH UP TO 3 ^ INCHES,. T H t S DEPOSIT CONTAINS AN 

A3?ID:;HAU.Y HIGH PERCENTAGE OF F IBRE MORE THAN ONE-HALF INCH LONG, THE 

VLrfMS OREAK E A S I L Y FROM THE WALLROCK AND T'iEK THE F IBRES MAY BE SEPAR­

ATED it/C:FIM,TELY« W H E N S E P A R A T E D , T H E F I B R L S /^RE P O R E W H I T E , S T R O N G 

ANO F L E X I B L E * THE » R USEFULNESS, OF COURSE, L I E S IN TI !E!R PHYSICAL 

PROPERTIES: THEY ARE F IREPROOF, RESIST HEAT AND MOST A C I D S , ANO MAY 

L«E V?Ov~N INTO CLOTH, 

CHEMICALLY, CHRYJJOTILE I S A MYOROUS MAGNESIUM S I L I C A T E , OF 

EXACTLY THE SAME COMPOSITION A3 THE! SERPENTINE THAT CONTAINS I T . I T S 

COMPOSITE ON i s 3Mc0,2310^,211^0. THE ONLY ESSENTIAL DIFFERENCE I S I T S 

FIBROUS H A i l l T , VfNICM GIVES I T D I S T I N C T I V E PHYSICAL PROPERTIES. THE 

CRYSTAL 8YSTCM JR MONOCLINiC. 

30TH SIMPLE AN!? COMPOUND VEINS ARE PRESENT. COMPOUND VEINS 

AftE THOSE WITH A CENTRAL PARTING, SO THAT THE WIDTH OF THE VEIN DOES 

NOT REPRESENT THE LENGTH -;F THE F I O R E . ?Nf>TEAO, A HALF- INCH VEIN MAY 

CONTAIN TWO ONE-QUArUER INCH F I ORES OR, IF THE PARTING I S NOT CENTRAL, 

ONE-EIGHTH AND THREE-EIGHTH INCH F I B R E S . THCRE MAY BE ANY NUMBER OF 

PARTINGS IN A COMPOUND V E I N . PARTINtiS ARE RELIEVED TO REPRESENT THE 

L I N E OF JUNCTURE; AT THE T IME OF FORMATION, WHERE F I B R E S GROWING O U T ­

WARD FROtt BOTH WALLS OF A FISSURE M>T* WHERE THERE ARE MANY PART I N G S , 

!T !S CC'S iSERED THAT THERE WERE REPEATED PERIODS OF F ISSURE-OPENING 

«f . ' l F I 8 R E - C R 0 W T H . C??ENULATtOtfS ARE PROBABLY DUE TO SLIGHT MOVEMENTS 

OF THE WALLS WHILE THE F IBRES WERE GPOwtNC. PARTINGS MAY BE MARKED 

P1RELY U\ AH Ifc'fEC'JLAR I. »NE OF J U N C T I O N , BY A T H I N 8AN0 OF AMORPHOUS 

SERPENTiNF , OR BY A T H I N L I N E OF CREMULAR MAGNETITE. 
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REGIONAL GEOLOGIC EVIDENCE INDICATES THAT THE MCDAME ULTRA-

MAFIC3 WERE EMPLACEO EITHER IN LATE PALEOZOIC OR EARLY MCSOZOIC TIME, 
« 

FOLLOUlKQ A PERIOD IN WHICH MARINE VULCAN ISM HAO BEEN A C T I V E , OUT 

PRIOR TO TI-JC JNTRl'SJON OF THE G R A N I T I C C A S S ' A R O A T H O L I T H . I T I S 

PRODASLE TUi\r THERE I S A GENETIC R E L A T I O N S H I P , OVER A LONG PERIOD OF 

T i M £ , S r A n r t N G WITH THE VOLCANIC A C T I V I T Y , CONTINUING THROUGH A PERIOD 

OF M.TRAMAFIS SNTRUSSON, AND ENDS NO W5TH THE ORGCENY THAT RESULTED IN 

TMC FOLDING OF THE MARINE SEDIMENTS AND THE EMPLACEMENT OF THE C A S S I A R 

BATHOLITH. 

T H E PRESENCE O F T H E B A . T I V E S , AND T H E M I C R O S C O P I C STUDY O F 

T H E P E R P C N T I N E O , PROVE T H A T T H E C A S 8 I A R U L T R A M A F L C DOOY WAS O R I G I N A L L Y 

A P E R I O O T I T E . T H E C R O S S - C U T T I N G TFTLATIONS ALONG T H E F O C T W A L L , AND T H E 

THERMAL M E T A M O R P H I G M ALONG T H E H A N G I N C W A L L , PROVE THAT I T WAS I N T R U S ­

I V E , ALTHOUGH N E A R L Y CONCORDANT W I T H T H E E N C L O S I N G R O C K S . T H E OULCE 

T H A T C O N T A I N S T H E O R E B O D Y , AND T H E I N C I P I E N T B E N D I N G O F STRATA AROUND 

I T , sucaesT FORCIBLE I N J E C T I O N . AS T H E THERMAL METAMORPHSSM WAS NOT 

INTENSE, iT HAS BEEN SUGGESTED BY G A B R I E L S E THAT IT WAS INJECTED IN 

A SEMi-CRYSTALLINE OR £ S S E N T : A L L Y PLASTIC STATE. THE PRESENCE OF THE 

BULGEe AND THE .4AS8IVE fJATURC OF THE ROCK WITHIN I T , SEEM TO INDICATE 

THAT IT WAS INJECTED INTO A REGION OF LOW PRESSURE, T H I S MAY MEAN 

THAT UPLIFT AND FOLDING HAO ALREADY COMMENCEO AT THE TIME OF THE 

INTRUSION* iT 18 PROBABLE THAT THE ZONE OF SHEARING AT THE SOUTH * 

END OF THE OREBODY IS THE RESULT OF D'FFERENTIAL MOVEMENT WHEN THE 

BENDING STRESSES BECAME TOO GREAT. T H I S WOULO ALSO ACCOUNT FOR THE 

REGIONAL ^OINT PATTERN. 



FOLLOWS. THE EMPLACEMENT OF THE PERIOOTJTE , THE FOLLOWING 

EVENTS 3CCURKCD-

T\IR PLFLT-OTITE WAS ALTERED TO SERPENTINE 8Y THE AODIT ION 

OF tfrftei?* ^OBABLV I * THE F-JRM OF STEAM, UNDER SUITABLE CONDITIONS 

OF TEMPERATURE A«D PRFCJSL/RE. (JLFST WHAT THESE CONDITIONS ARE, WE 

DO HOI KPJW. J THE S ' I R « : S T I N E , AFTER COOLING, WAS INTENSELY SMEARED 

AND FRACTUR^O. MI SOME HANNCR, PHOOAOLY AGAIN UY HYOROTHE^MAL 

SOLUTIONS, 30 ME OF T;IE SERPENT I NC WAS DISSOLVED AND ; WHILE THE 

FRACTURES WERE ST«1.4. OPEN OR EVEH WHILT THLY WERF 0 CI NC, OPENED, T H I S 

NASCENT 8CRPEHYINC F L U I D F I L L E D ALT THE FRACTURED 0 COOLEO S U F F I C -

L~KTLY TO A U . O * TH~ GROWTH OF THE CHRYSOT U C V E I N S . AS THE EDGE OF 

THE CASSIAS BATHOLITN I S LESS THAN A MILE AWAY ANO PROOARLY UNOERLIES 

MCOAME MOUNTAIN AT DEPTH, T H ' S WA3 HOST PRODACILY RESPONSIBLE FOR TMC 

FOLDS NO AND WAS TH SOURCE OF THE HYOROTHERFLAL SOLUTIONS. 

T H I S THEORY REQUIRES AT LEAST TWO PERIODS OF MOVEMENT, 

WITS? FORCES SO ORIENTED A3 TO PRODUCE AN AREA OF TENSION OR LOW ROCK 

PRESSURE I N THE V I C I N I T Y OF THE OR£BOOY; THE F I R S T , OURING THE 

O R I G I N A L EMPLACEMENT OF THE ULTRTAMAFIC CODY; AND THE SECOND TO 

PRCOUCE THE FRACTURES AND HOLD THEM OPEN WHILE THE V E I N S FORMEO. 

T,HERT TFAY HAVE BEEN A T H I R D , AS THERE I S SOME POST-ORE SHEARING 

INVOLVING THE F I B R E * MO?T L I K E L Y THE OROGENY TOOK PLACE OVER 

M I L L J 0 N 3 OF YEARS, FC'TH MANY SUCCESSIVE SURGES. 

TR?E .^.OSIFLO F V E N T , OF C0UR5E, WAS ! CE EROSION, WHICH 

TRt'HCATE^ AND REMOVED A VAR'fc* P£.KT OF THE SURFACE OREDODY, LEAVING 

A THI£K ACCUMULATION OF TALUS PtB*E I Jl Tr.E CIRQUE, 

-*"V"' "■'•"' 



2M PftOSPECTINa Cff iJICFrtATfC^ 

ifi A PA.-'CR SUCH AT. YMI J , I T MAY UE APPROPRIATE T - REVIEW THE 

SALIENT GEOLOGIC FEATURES THAT A ' ^ E '\R TO HAVE KEEN S I G N I F I C A N T i N THE 
o 

FORMATION OF THE C A S S I M I OREBCDV* T H E O T ^AY BE USEFUL IN THE SEARCH FOR 

OTHER OEPOSITS . THERE ARE F i '»>: MAIN FEATUfCS* 

1) THE OHEOCOY OCCURS I N A M«3HL* SERPENT I?*I Z E D , MASWV 

PERIOOVrir*T» 

2) IT IS LARGE ENOUGH THAT !T WA3 NOT COMPLETELY SHCARD 9Y 

REGIONAL MOVEMENTS, OUT SMALL ENOUGH TO «J£ INTR>UELY 

FRACTURED, 

3) THERE IS A LOCAL TOLO* TO PROMOTE AND CONCENTRAU THE 

FRACTURING. 
* 

4) IT IS WITHIN ONE MILE WF THE CAESIAR sArncLiTM, A PROVABLE 
SOURCE 05-" HEAT AND PRESSURE* 

5) IT OCCURS IN UHPER F*LTOZ.OIC FRFCCKS, CONTAINING MARINE 

SEDIMENTS AWO 3U»'"^H'R" VOLCANIC K.^WS. MOST OF THE 

ALPINE ULTRAMAFK'S *U THE CORDILLERA OONTATHINU ASBESTOS 

OCCUR JN UPPER PALEOZOIC FO;.'*UYIOMS. 
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GENERALIZED REGIONAL GEOLOGY - NORTHERN BRITISH COLUMBIA 

(FROM EAST TO WEST ALONG THE 59TH PARALLEL) 

PHYSIOGRAPHIC 
DIVISION GEOLOGIC AGE 

GEOLOGIC 
FORMAT 1 ON 

ROCK 
CLASSIFICATION 

• 
GREAT PLAINS 

MIDDLE & UPPER 
MESOZOIC 

SEDIMENTARY • 
GREAT PLAINS 

UPPER PALEOZOIC SEDIMENTARY 

ROCKY MOUNTAIN 
FOOTHILLS 

LOWER MESOZOIC SEDIMENTARY 
ROCKY MOUNTAIN 
FOOTHILLS MIOOLE & UPPER 

PALEOZOIC 
SeoiMENTARY 

SEDIMENTARY 

SEDIMENTARY 

ROCKY MOUNTAINS LOWER PALEOZOIC 

SeoiMENTARY 

SEDIMENTARY 

SEDIMENTARY 
ROCKY MOUNTAIN 
TRENCH 

LOWGR PALEOZOIC 

SeoiMENTARY 

SEDIMENTARY 

SEDIMENTARY 
ROCKY MOUNTAIN 
TRENCH UPPER PRECAMORIAN (?) METAMORPHI C 

CASSIAR 
MOUNTAINS 

UPPER PRECAMORIAN GOOD HOPE METAMORPHIC 
CASSIAR 
MOUNTAINS CAMORIAN ATAN SEDIMENTARY 
CASSIAR 
MOUNTAINS 

ORDOVICIAN KECHIKA SEDIMENTARY 

CASSIAR 
MOUNTAINS 

SILURIAN SANOPILE SEDIMENTARY 

CASSIAR 
MOUNTAINS 

DEVONIAN MCDAME SEDIMENTARY 

CASSIAR 
MOUNTAINS 

DEVONIAN -
MISSISSIPPI AN 

SYLVESTER SEDIMENTARY 
& VOLCANIC 

CASSIAR 
MOUNTAINS 

LATE PALEOZOIC (?) MCDAME 
INTRUSIONS 

ULTRAMAFIC 

CASSIAR 
MOUNTAINS 

MIO-MESOZOIC CASSIAR 
BATHOLITH 

GRANITIC 

STIKINE 
PLATEAU 

UPPER PALEOZOIC SEDIMENTARY 
& VOLCANIC STIKINE 

PLATEAU 
TERTIARY VOLCANIC 

COAST RANGE 
MOUNTIANS 
(EAST SIDE) 

UPPER PALEOZOIC SEDIMENTARY 
& VOLCANIC COAST RANGE 

MOUNTIANS 
(EAST SIDE) EARLY MESOZOIC NAHLIN 

INTRUSIONS 
ULTRAMAFIC 

COAST RANGE 
MOUNTIANS 
(EAST SIDE) 

LOWER MESOZOIC SEDIMENTARY 
& VOLCANIC 

COAST RANGE 
MOUNTIANS 
(EAST SIDE) 

MID~MESOZOIC COAST RANGE 
BATHOLITH 

GRANITIC 
. 


