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INTRODUCTION 

The  McDame  tungsten  skarn  prospect  (MDI  No.  104P/004)  lies  s.pproximately 
6 kilometres  north of Cassiar  in  northern  British  Columbia  (Figure 1). 

and  a  four-wheel-drive  track.  The  property,  consisting of 'IO claims  .and 
Road  access  is  available  from  Cassiar  via  the  Cassiar  Asbestos  mine  road 

109  units,  is  presently  under  option to Shell  Canada  Resources  Ltd.  Two 
main  zones of economic  interest  have  been  identified:  the A zone, on 
which  the Kuhn tungsten-molybdenum  skarn  showing  occurs, and the B zone, 
which  includes  the  Dead  Goat  tungsten  skarn  and  the  Contact  lead-silver 
vein  occurrences  (Figure 1 ) .  
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TABLE 1. REGIONAL CORRELATION OF GEOLOGICAL UNITS 
- 

TECTONIC ELEMENT, 
AGE *No GROUP 

GABRIELSE 
1 9 6 3  

PANTELFYEY 
1 9 7 9  

M S Y  
1 9 7 8  

I'RITZ 
1980 THIS REPORT 
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Early  prospecting i n  the  Cassiar   area  concentrated on gold  placer  and 
asbestos   vein  deposi ts .  The Contact  vein was explored  in 1954 by the  
Harvest Queen Mill and Elevator Company (McDougall, 1954).  Fort  Reliance 
Minerals  later  at tempted  to  high-grade  the  vein  (Minister of Mines, B.C., 
Ann. Rept.,  1962) and i n  1961 discovered  the Lamb Mountain (MD:C No. 
104P/003)  tungsten-molybdenum skarn showing north of the  McDamta property 
A zone  (Cook, e t   a l . ,  1979).  Prospector B. Kuhn restaked t h e  Lamb 
Mountain prospect   in  1977 for  Union Carbide and subsequently  discovered 
s imi la r   minera l iza t ion  on strike to   the  south  ( the Kuhn and Dead Goat 
showings on the  McDame proper ty) .  

REGIONAL GEOLOGY 

The geology  of the  Cassiar  area  has been mapped on a reg iona l   sca le  by 
Gabrielse  (1963)  and  Panteleyev  (1978,  1979).  Three  major  lithotectonic! 
elements have  been ident i f ied   (F igure  1 ) :  

( 1 )  Cassiar  platform, a miogeoclinal  continental   t-errace wedge developed 
along  the  eastern margin of the  North American craton i n  Late 
Proterozoic   to   Early  Paleozoic  times (Monger, e t   a l . ,   1979) .  

( 2 )  Sylvester   a l lochthon,  an oceanic  basin  assemblage  tectonically 
emplaced i n  Middle  Mesozoic times (Monger, e t   a l . ,   1979) .  

( 3 )  Cassiar  complex, a Late Mesozoic p lu tonic  complex,  probatlly r e l a t e d  
t o   a n a t e x i s  of cont inenta l   c rus t  (Tempelman-Kluit,  1979). 

Gabrielse  (1963) showed tha t   the   Cass ia r  complex lies in   the c!ore of a 
northwest-trending  anticlinorium  flanked on t he   ea s t  by the  Ca.ssiar 
platform, which forms the southeast-plunging McDame synclinorium. The 
Sylvester  al lochthon now occupies  the  core of the  syncl inorim!  (Figure 
1 ) .  

PROPERTY GEOLOGY 

Rocks on the McDame property have  been subdivided  into  six main u n i t s  

Kechika Group metasedimentary  rocks ( U n i t s  1 to 3 respec t ive ly)  are  
(Table 1 ) .  Lower Hadrynian to Lower Ordovician  Ingenika, A t a n  and 

crosscut  by minor Mesozoic mafic in t rus ions  ( U n i t  4)  and Idte Wsozoic 
f e l s i c   i n t r u s i o n s  ( U n i t  5 ) .  Skarn ( U n i t  6) occurs  along  favourable 
stratigraphic  horizons  in  the  metasedimentary  rocks  near  the iielsic 
in t rus ions .  

The s t r a t ig raphy  forms the  upright and steeply  east-dipping  western l i m b  
of the WDame synclinorium. Minor folding was observed  but the main 
f o l i a t i o n ,   l i n e a t i o n ,  and f rac ture   d i rec t ions   cor respond  resp tc t ive ly  
w i t h  the a x i a l  plane, fo ld   ax i s ,  and a-c j o i n t s  of the WDame 
synclinorium. Only one f a u l t  w i t h  an apparent   l e f t -hand   s t r ike   o f fse t  of 
about 120 metres was mpped i n  the A zone (Figure 2 ) .  
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Flgure 2. Geology of the A zone. 
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INGENIKA GROUP 

Contact  showings  (Figure 1 ) .  These rocks  represent  the  hesternmost 
Ingenika Group rocks  underlie  the B zone and contain  the Dead Goat  and 

exposures of s t r a t i f i ed   rocks  on the McDame property and are d iv ided   i n .b  
three  metasedimentary  units. From west to east these are: 

(1)  interbanded  bioti te  hornfels,   white  marble,  and garnet-pyroxene 
skarn;  these form the  country  rocks i n  contact  with  fe1si .c  intrusive 
rocks of the Cassiar stock to the west. 

( 2 )  banded graphite  marble and massive  grey  marble  that make  up a 
carbonate band which contains  rare  patches of zebra-textured 
graphitic  dolomite and pods of concent r ica l ly  banded s t ruc tu res  up 
to 20 centimetres  across  (stromatoporoids 7 ) .  

( 3 )  spot ted   cord ier i te   hornfe ls   (Uni t   l i ,   F igure  2) t ha t  forms a th ick  
uni t   wi th  minor b i o t i t e  and muscovite  hornfels  bands and rare  white 
marble  bands. 

and c l a s t i c   l a y e r s  i n  the upper part of the  Stelkuz  Formation mapped  by 
These three  rock  bands  correlate  respectively w i t h  the  redbed,  carbonatre, 

Mansy (Mansy, et  a l . ,  1978; Mansy, 1979)  elsewhere in   the  Cassiar  
Mountains  (Table 1 1. 

ATAN GROUP 

Atan  Group rocks  underlie  the  western  part of the A zone and contain  the 
Kuhn showing (Figure 1 ) .  The s t r a t a   a r e  conformable with the  Ingenika 
Group  and cons i s t  of two metasedimentary  units. From west to eas t   these  
are : 

( 1  ) interbanded  hornfels  that  form a thick band which includes  the 
fol lowing  l i thologies:  

Banded b io t i t e   ho rn fe l s ,  U n i t  2h, is rusty  weathering, brown, 

muscovite  hornfels  layers. 
and very  fine  grained,  with minor cord ier i te ,   quar tz ,   o r  

brown to grey,   fol ia ted,   very  f ine  grained,  and 
Spot ted  cordier i te   hornfels ,  U n i t  2 i ,  is rusty  weatblering, 

disseminated  pyrrhotite is common. 
porphyroblastic,  with minor b io t i t e   o r   qua r t z   ho rn fe l s ;  

Foliated  muscovite  hornfels, U n i t  Zj, is bleached  weathering, 
t a n ,  and aphani t ic ,  and general ly  forms par t ings   in   quar tz  
hornfels.  

Massive quartz   hornfels ,  U n i t  2k, is rusty  weathering,  white, 
and  very f i n e  grained,  with  moderate  muscovite  hornfels  bands 
and minor cordier i te   or   biot i te   hornfels   bands;   quar tz-  
tourmaline  veins and pods are common. 
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( 2 )  interbanded  marble and dolomite form a  carbonate band which includes 
the  fol lowing  l i thologies  : 

Banded graphite  marble, U n i t  2a, is grey  weathering,  black  to 
white, and medium grained,  with  moderate  grey or white marble 
bands and rare hornfels  bands. 

Massive grey  marble,  Unit Zb, is grey  weathering and medium 
grained and is almost  pure calcite. 

Massive  white  marble,  Unit 2c, is grey  weathering and coarse 
grained and occurs as bleached  fracture  envelopes or bands 
within the other  marbles. 

Zebra graphite  dolomite,  Unit 2d, is tan weathering,  black t o  
white,   f ine  grained and sucrosic,  with  moderate  grey or white 
dolomite  bands, minor marble or hornfels  bands, and r a r e  
dolomite  breccias or nodular pods; the   breccias  c o n t a i n  
concent r ica l ly   l ayered   s t ruc tures   ( s t romatoporo ids  ?) and the 
pods contain  elongate  ovoid  structures up to 5 centimetres  long 
(Archeocyathids ?) ;  well-developed  zebra  texture is 
c h a r a c t e r i s t i c  of this rock. 

Mottled  grey  dolomite,  Unit Ze, is tan weathering,  f ine 
grained,  and sucros ic  and is almost  pure  dolomite. 

Massive white dolomite, Unit 2f, is t a n  e a t h e r i n g ,   f i n e  

or bands within the other  dolomite. 
grained, and sucros ic  and occurs as bleached  fracture  envelopes 

Banded graphi te   hornfe ls ,  U n i t  29, is grey  weathering,  black, 
and aphani t ic  and forms r a re  bands within marble or dolomite; 
disseminated  pyrrhotite is common. 

The tm metasedimentary  units of the Atan Group are l i t h o l o g i c a l l y  

Rosella  Formations as mapped  by F r i t z  (1978,  1980) elsewhere  in  the 
s imi l a r  to clastic and carbonate  sedimentary  rocks of the Boya and 

Cassiar  Mountains (Table 1 ). 

K E C H I K A  GROUP 

Kechika Group rocks  underl ie   the  eastern  par t  of the A zone (Figure 1 ). 
The rocks are conformable  with the Atan Group and c o n s i s t  of  handed 
hornfels,   with minor marble,  including  the  following  lithologies: 

Banded graphi t ic   hornfe ls ,  U n i t  39, is similar to U n i t  29. 

Banded b i o t i t e   h o r n f e l s ,  U n i t  3h, is similar to Unit 2h. 

Banded graphitic  marble,  Unit 3a, is s imi l a r  to U n i t  2a. 

Massive  white  marble, U n i t  3c, is similar to Unit 2c. 
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These  rocks  are  l i thologically  comparable w i t h  clastic and carbonate 
rocks of the Kechika Group a s  mapped  by Gabrielse  (1963) and lanteleyev 
( 1978,  1979, 1980) near  Cassiar  (Table 1 ) .  

MAFIC INTRUSIONS 

Mafic intrusions  occur as dykes cu t t i ng  the o l d e r   s t r a t i f i e d   r o c k s  
( Figure 2 ) : 

Massive  lamprophyre  dykes,  Unit 4a, are green,  very  fine  grained, 
and subophi t ic   to   porphyri t ic   with  biot i te ;   chi l led  mrgi .ns;  i n  
places, there  is a s t rong   fo l ia t ion .  

Fractures  in  the  lamprophyre  occasionally  contain  skarn  surrounded by 
bleached  envelopes,   suggesting  that   the  mafic  intrusions are older  than 
skarn. They are probably of Middle  Mesozoic  age. 

FELSIC INTRUSIONS 

Felsic intrusions  occur as four   discrete   s tocks on the McDame property 
(Figure  1)  and conta in   th ree   d i f fe ren t   l i tho logies :  

porphyr i t ic  w i t h  K-feldspar  mantled by Na-feldspar  (rapalrivi 
Bioti te  quartz  monzonite,  Unit 5-3, is pink,  coarse  grained, and 

tex ture) .  lhis u n i t  is typical  of the Cassiar and Contact  stocks. 

plartz  feldspar  porphyry,  Unit Sb, is grey,  fine  grained,.  and 
s t rong ly   j o in t ed ;   b io t i t e  and hornblende  are  accessory  minerals i n  

s t o c k .  
the Kuhn stock and quartz-muscovite  patches  occur  in  the Windy 

A p l i t e  and pegmatite sills, Unit Sc, are  white,   f ine to coarse 
grained, and equigranular;  they cut both the sedimentary and other 
plutonic  rocks. 

U n i t s  Sa and 5b and l i t h o l o g i c a l l y  comparable w i t h  Panteleyev's  (1978) 
Units B and C respect ively as mapped i n  the Cassiar area (Table 1 ) .  

SKARN 

c l a s s i f i e d   i n t o  s i x  main f ac i e s :  
Skarn  forms  several  bands on the McDame property  (Figure 2) and is  

( 1  ) Massive calc-s i l icate   skarn  occurs  as semi-continuous  zones up to 10 
metres  thick  along  the weste.rn contacts  of the  carbonate  bands  in 
the  Ingenika and A t a n  Groups. This  skarn  type  also forms; lenses  
along  the  eastern  contacts of the two carbonate  bands and within  the 
carbonates  themselves. The fol lowing  l i thologies  were olmerved: 
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Massive garnet  skarn,  U n i t  6a, is red to brown  and coarse 
grained,  with a f a i n t  banding  occasionally  apparent from 
va r i a t ions   i n   g ra in  size and  mineralogy. This u n i t  is the most 
common massive calc-s i l icate   skarn on the  property. 

Massive  pyroxene  skarn,  Unit 6b, is green to white and coarse 
grained; it general ly   occurs   in   the A zone as narrow  bands i n  
garnet  skarn  or as bands separat ing  garnet   skarn from country 
rocks. 

Massive  amphibole  skarn, U n i t  6c. is white and very  coarse 
grained and occurs as small pods i n  dolomite  near  quartz 
feldspar  porphyry  dykes i n  the A zone. 

Massive epidote  skarn,  U n i t  6d, is green and medium grained  and 
forms r a re  bands associated  with  garnet  skarn and quartz  skarn 
in   the  A zone. 

Spot ted  biot i te   skarn,  U n i t  6e, is va r i ab le   i n   co lou r  and gra in  

marble and hornfels  where garnet  skarn is absent.  
s i ze ;  it occurs as rare  bands i n  the A zone between Atan Group 

Banded w l l a s t o n i t e   s k a r n ,  Unit  6f, is white and very  coarse 

hornfels  and white  marble a t  the  north end  of the A zone. 
grained; it is  found  only i n  one outcrop of Kechika graphi te  

( 2 )  Banded ca lc -s i l ica te   skarn  forms tm major  bands on the McDame 
property: 

Banded quartz  skarn,  Unit 6q, is l igh t   co loured  and aphani t ic  
t o   f i ne   g ra ined ;   t ex tu res   i n   t h i s   un i t   r e f l ec t   o r ig ina l  
features .   Quartz   skarn  in  Kechika Group hornfels  forms  narrow, 
bleached  quartz and calc-s i l icate-r ich  envelopes on bedding 
plane and a - c   j o i n t   f r a c t u r e s .  Where f r ac tu re   dens i ty  is high, 

stock,  the  quartz  skarn forms a d i s t i n c t   a l t e r a t i o n   h a l o  and 
the  original  rock  can be bleached  throughout;  near  the Kuhn 

quartz  skarn to biot i te   hornfels   f ragments   enclosed  in  a 
the  Kechika Group rocks are generally  brecciated,   with banded 

s i l i c e o u s  matrix containing  disseminated  sulphides; two other  
minor quartz  skarn  zones  occur i n  Atan  Group horn fe l s   i n   t he  
southern part of the A zone  and are associated  with  quartz 
feldspar  porphyry  dykes. Banded calc-s i l icate   skarn  within  the 
Ingenika Group i n   t h e  B zone discrete   f ine-grained calc- 
s i l i c a t e  bands  with  bleached  quartz-rich  envelopes and remnant 
b i o t i t e   h o r n f e l s  and white  marble  bands. 

( 3 )  Vein sulphide  skarn f i l ls  f r a c t u r e s   i n  Atan  Group dolomites  in the A 
zone north of the Kuhn showing and includes:   vein  chlor i te   skarn,  
and Unit 6h which is green and fine  grained,  with  disseminated and 
v e i n  py r rho t i t e  and py r i t e .  

( 4 )  Massive sulphide  skarn  forms  pods and veins up to 1 metre t h i c k   i n  
massive  garnet or pyroxene  skarn. Tne following  units  are  defined: 
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Massive pyrrhot i te   skarn,   Uni t   6 i ,   that  is bronze and coarse 
grained,  with minor disseminated  chalcopyri te ;   th is  is the most 
common t y p  of massive  sulphide  skarn. 

Massive sphalerite  skarn,   Unit  6j, which is black and coarse 
grained and  commonly intergrown  with  pyrrhotite;   sphalerite is 
most common south of the Kuhn and Dead Goat showings i n  the A 
and B zones. 

( 5 )  Vein oxide  skarn  forms a unique set of f r a c t u r e   f i l l i n g s   i n  Atan 

banded magnetite skarn, Unit 6k, which is black to green and f i n e  
Group dolomites north of the Kuhn showing in   t he  A zone and includes 

grained and commonly contains  sulphide and c a l c - s i l i c a t e  minerals. 
This   fac ies   loca l ly  forms  bands  between  dolomite and massive  garnet 
o r  pyroxene  skarn. 

( 6 )  Gossan oxide  skarn is simply  the  weathering  product of massive and 
vein  sulphide and oxide  skarns and consists of the  following: 

ear thy.  
Goethite  skarn, Unit 6i ,  is yellow to brown, f ine  grained,  and 

ear thy.  
Hematite  skarn, U n i t  6m, is red to brown, f ine  grainctd,  and 

MINERALIZATION 

Mineralogy and texture  vary i n  both  the A and B zones. A t  the Kuhn 
showing, schee l i te ,   powel l i te ,  and molybdenite,  associated  with minor 
pyr rhot i te ,   pyr i te ,  calcite, quartz ,  and f l u o r i t e ,  form coarse.-grained 
disseminations and veins i n  massive  garnet and pyroxene  skarn.  North of 
the Kuhn showing, powell i te  and scheel i te   occur   as   f ine-grained 
disseminations and veins  within  vein  chlorite and magnetite  skarn.  South 

massive  pyrrhotite  skarn,  but  only minor schee l i t e  is found i n  the more 
of the Kuhn showing, s ign i f icant   d i sseminated   schee l i te  is found  with 

change i n  mineralogy  occurs i n  the B zone. Significant  disseminated 
sphaler i te-r ich  skarn toward the south end of the A zone. A s imi la r  

scheeli te  occurs  in  massive  garnet,   pyroxene, and pyrrhot i te   skarns  a t  
the Dead Goat showing,  but  only minor schee l i t e  is found  with mmssive 
py r rho t i t e  and sphaler i te   skarns  toward the  south end of the B zone. 

CONCLUSIONS 

mineral izat ion i n  the Cassiar a r e a   a r e   a l l   s p a t i a l l y   r e l a t e d  to f e l s i c  
Cn a regional scale (Figure 1 )  metamorphism, metasomatism,  and 

in t rus ions .  These intrusive  rocks  are   acidic ,   porphyri t ic ,  and jointed.  
They represent h igh - l eve l ,   l a t e   d i f f e ren t i a t e s  of g r a n i t i c  magma. On 
property  scale,   skarn and ore  minerals are concentrated  along  favourable 
s t ra t igraphic   horizons  (Figure 2 ) .  ?he country  rocks  are  interbedded 
c l a s t i c  and carbonate  beds  typical of continental   shelf   sedimentary  rocks 
i n  a cratonic  environment. 
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Mineralized  zones  containing tungsten-molybdenum, tungsten-copper,  and 

major  marble-hornfels  contacts  in  the  Ingenika and Atan Groups. Banded 
tungsten-zinc occur within  massive  calc-sil icate and sulphide  skarn  along 

mineral izat ion,  i n  hornfe ls  of the  Ingenika,  Atan, and Kechika  Groups 
ca lc -s i l ica te   skarn  forms several  zones,  normally  barren of 

ad jacent  to the Cassiar and Kuhn stocks.  Minor amounts  of tungsten 
mineral izat ion are contained  in  vein  sulphide and o x i d e   s k a r n s   t h a t   f i l l  
f rac tures   wi th in  Atan Group dolomites. 

Detailed  study of these  skarn  deposi ts  is in   p rogress .  However, f i e l d  
mapping indicates  the  following to be s ign i f i can t   exp lo ra t ion  
parameters : 

Favourable  country  rocks are composed of interbedded  carbonate  and 
clastic sedimentary  rocks  that   contain major elements  such  as silica 
and calcium  that are necessary  for  skarn  formation.  Bleached 
hornfels  zones are a potent ia l   source of i ron ,  z inc ,  and sulphur and 
bleached  marble and dolomite are potent ia l   sources  of sulphur. 

Favourable  intrusive  rocks are f e l s i c   s t o c k s  of anatectic o r ig in .  
These are  capable of supplying  l i thophi le  and atmophile  elements 

minera l iz ing   f lu ids  (Godwin, et  a l . ,  1980). 
such as tungsten, molybdenum, f l u o r i t e ,  oxygen, and sulphur to the 

Extensive  skarn  development i n   h o r n f e l s   ( f o r  example quartz   skarn)  
indicates   proximity to favourable   intrusive  rocks whereas skarn 
between  marble and ho rn fe l s   ( fo r  example, garnet   skarn)   def ines  
favourable   s t ra t igraphic   horizons.  

Minor tungsten-zinc  mineralization  within massive skarn   ( for  
example, py r rho t i t e   ska rn )  may mark t h e   d i s t a l  end of a zoned 
hydrothermal  system which contains  proximal tungsten-molybdenum 
mineral izat ion.  
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