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INTRODUCTION 

Location, Access and Terrain 

The BOYA property i s  located immediately northeast  of the 
confluence of the Kechika and Turnagain Rivers, in northeastern B r i t i s h  
Columbia ( see  Figure 1 ) .  
is  Watson Lake, Yukon, some 115 km t o  the northwest. 

The nearest  supply and t ransportat ion cent re  

Access t o  the claims i s  present ly  by hel icopter  from various 
points  on the Alaska Highway, the nearest  b e i n g  the sett lement of F i res ide ,  
near the  confluence of the Kechika and Liard Rivers some 50 km t o  the north- 
northt!nst. 
There i s  no road access t o  the area.  

Fixed-wing a i r c r a f t  can land a t  Graveyard Lake (see Figure 2 ) .  

The c l .  Irns a r e  located i n  the  extreme southwestern corner o f  the 
Liard Plain and cover most o f  a small h i l l  r i s i n g  some 300 m above a '  
surrounding gravel-covered a rea .  The maximum elevation on the h i l l  i s  
approximately 1050 m .  Local r e l i e f  i s  abrupt ,  espec ia l ly  along the eas te rn  
s i d e  of the h i l l  ( t h e  'Main Face' a r e a ) ,  b u t  the surface i s  subdued i n  
a reas  o f  extensive overburden. 
commonly comprising dense second growth, i n  large burned  a r e a s ,  which makes 
f o o t  t ravel  d i f f i c u l t .  Open grass-covered slopes a r e  found on the southern 
and southeastern portions of  the h i l l .  
b u t  abundant suppl ies  a r e  ava i lab le  within a few kilometres. 

Forest cover i s  e s s e n t i a l l y  complete, 

Water on the property i s  scarce,  

Property History and Definit ion 

The f i r s t  BOYA claims were located in June 1977, with addi t ional  
s taking d u r i n g  1978. 
Inc. ,  on behalf of i t s  wholly owned subsidiary,  Texasgulf Canada L t d . ,  the 
reg is te red  owner of the claims. Some of the  invest igat ions undertaken e a r l y  
i n  1978 have been previously reported on ( P e a t f i e l d ,  e t  a l ,  1978) .  

Work on the property has been completed by Texasgulf, 

The property cons is t s  of e i g h t  MGS claims and one f rac t iona l  claim, 
t o t a l  1 ing 94 units ( see  Figure 3 ) ,  covering a raw molybdcnum-tungsten prospect 
on which f u r t h e r  work i s  contemplatei. 





I ,  Map Sheet 9 4 M  - R a b b i t  R i v e r "  I 
Figure  2 

I! Deta i led Location Map 
BOYA CLAIMS 
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Summary of Work Completed 

Geol ogi cai invest igat ions 

Between June 25 and July 2 1 ,  G . R .  Peatf ie ld  and C.J. Rockingham 
mapped the geology o f  the claims. 
September. 
and 1:2,500 i n  a s p e c i f i c  area of i n t e r e s t .  

Peatf ie ld  d i d  some f u r t h e r  mapping i n  
Mapping was a t  a sca le  o f  1:5,000 over the e n t i r e  property,  

Geochemical survey 

Dur ing  the period Sept. 13-19, a t o t a l  of 335 s o i l  samples were 
These were analyzed f o r  C u ,  Zn, Mo and W ;  subsequently, 102 co l lec ted .  

samples were analyzed f o r  B i  . 
Ground magnetic survey 

D . A .  Londry completed a br ie f  ground magnetic survey, tota1,l ing 
930 readings on 19.9 km o f  l i n e s ,  i n  the  period Aug. 26-31. Londry's 
report  i s  appended t o  this  report .  

Line-cutting 

Late i n  the  1978 f i e l d  season, a two-man crew under contract  from 
BEMA Industr ies  L t d .  undertook a l imited programme of l ine-cu t t ing .  The 
crew cut  2.5 km of l i n e ,  a s  shown on Figure 4N. 

Work Distr ibut ion 

The work described i n  t h i s  report  was d i s t r i b u t e d  a s  follows: 
Geological - p a r t s  of BOYA 1 ,  2 ,  3,  7 & 8 
Geochemical - p a r t s  of BOYA 1, 2 ,  7 & 8 
Magnetics - p a r t s  of BOYA 1 ,  2 ,  7 & 8 
Line-cutting - par t s  o f  BOYA 1 ,  2 & 7 
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GEOLOGY 

Regional Se t t ing  

The BOYA property l i e s  within a broad area mapped by Gabrielse 
(1962) as  sedimentary rocks of h i s  Units 1 ,  4 a ,  4 b  and 4c, 2s follows: 

CAYBRIAN AND ORDOVICIAN (mainly)  [U;;IT 41 

4a, thin-bedded,  g r e y  and b u f f ,  a r g i l l a c e o u s  and s i l t y  l i m e -  
s t o n e  a n d c a l c a r e o u s  p h y l l i t e ;  l i n e s t o n e ;  i n t r u d e d  by green-  
s t o n e  s i l ls  and dykes;  i n c l u d e s  n i n o r  (?)  d a r k  g r e y  g r a p t o l i t i c  
s i l t s t o n e  a d  s h a l e  of e a r l y  S i l u r i a n  age  a l o n g  Turnagain  River;  
4b,  b l a c k  and g r e y  s l a t e ,  s i l t s t o n e ,  s a n d s t o n e ,  c h e r t ,  l i m e s t o n e ,  
c a l c a r e o u s  p h y l l i t e ;  may l o c a l l y  i n c l u d e  4a; 4c, undiv ided  4a, 
4b,  and 1. 

CAMBRIAN AND OLDER [UNIT 1 3  
Impure g r e y  and g r e e n  q u a r t z i t e ,  s i l t s t o n e ,  s a n d s t o n e ,  and a r g i l -  
l i t e ;  c a l c a r e o u s  s a n d s t o n e ;  broiin and b l a c k ,  l a m i n a t e d  s i l t s t o n e ;  
quar tz -pebble  conglomera te ;  r e d  and g r e e n  s l a t e  and s h a l e ;  , l i m e -  
s tone-cobble  and h o u l d e r  conglomerate;  g r i t ,  greyw.zcke; i n t r u d e d  
by s i l ls  and dykes of gabbro a n d / o r  d i o r i t e .  

T h i s  area i s  presently considered by Templeman-Kluit (1977) t o  form the 
southern extension of the Selwyn Bas in .  

Property Geology 

Introduction 

The geology of  the BOYA property i s  complex and has not been 
studied exhaustively. The following descr ipt ion i s  based on approximately 
f i v e  man-weeks fieldwork and the examination of some 15 t h i n  sect ions.  Inter-  
p re ta t ion  of  the overal l  geological picture  i s  made d i f f i c u l t  by a l o w  density 
of outcrop i n  many c r i t i c a l  a reas .  

In summary, the claims cover an area underlain by a th ick  section 
of (presumed) lower Paleozoic sedimentary s t r a t a  intruded and metamorphosed 
by a la rge  complex system of Mesozoic(?) quartz-rich porphyri t ic  rocks. 
This in t rus ive  complex has associated with i t  several types of mineralization; 
the iiiost important a r e  pyr rhot i te  - chalcopyrite - s c h e e l i t e  - clinopyroxene 
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skarns developed in 1 imey s t r a t a ,  and  quartz-vein stockworks, in intrusive 
rocks, carrying molybdenite and scheel i te .  
geology are  discussed in more detai l  in the following pages (see Figures 
4N, 4s). 

Various aspects of the property 

S t r a t i f i ed  rocks 

Several d i s t inc t ive  'packets '  of s t r a t i f i e d  rocks have been o u t -  
Major d i f f i c u l t i e s  a r i s e  i n  attempts t o  correlate  from one 

Many of the s t r a t i f i e d  rocks have beenaffectedby the 
lined to  date. 
area t o  another. 
intrusive porphyry system; the following descriptions concentrate as much 
as  possible on the original unmetamorphosed rocks. 

The best exposed section, on the Main Face (see Figures 5 & 6 ) ,  
consis ts  of a t  l ea s t  490 m of quar tz i te ,  calcareous shale,  s i l iceous shale, 
s i l t s tone  and f ine sandstone, interbedded shale and limestone, and re la t ively 
pure noncalcareous shale w i t h  interbedded thin units of pure massive lime- 
stone, capped by massive and  banded limestone. The section includes, in i t s  
upper p o r t i o n ,  about 40 m of andesi t ic  flows, volcanic conglomerates with a 
limey m a t r i x ,  and f inely bedded tuffaceous rocks. 
c l a s t s  a re  markedly amygdaloidal. 
been metamorphosed, a s  described i n  a succeeding subsection. 

Flow rocks and volcanic 
tlost of the rocks in t h i s  succession have 

The prominent uppermost limestone, of unknown thickness b u t  
probably in excess of 50 m ,  consists o f  massive and local ly  banded grey and 
black, somewhat recrystal l ized grey-wathering limestone and marble. The 
unit  contains a t  l e a s t  one thin subunit of thinly bedded limestone and sandy 
limestone. 
local ly  i t  appears t o  be overlain by d a r k  brown shale, although t h i s  occurs 
in an area of structural  complexity and the evidence i s  n o t  unequivocal. 

The massive carbonate unit i s  widespread over the property; 

A t  the extreme southern end of the h i l l ,  in the 'Hawk Pad' area, 

This 50 m thick unit i s  repeated and appears t o  define 
a prominent limestone unit has local areas of dolomitization towards i t s  
upper ( ? )  contact. 
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m 
I 5001 I 

450 

Massive g r e y  w e a t h e r i n g  d a r k  l i m e s t o n e  , of t e n  bedded. (5) 

L o c a l  u n i t  of f i n e l y  bedded l i m e s t o n e ,  sandy l i m e s t o n e .  (5a) 

L o c a l  mass ive  w h i t e  w e a t h e r i n g  l i m e s t o n e .  (4a )  

35 ( 3 

"Volcan ic  t ini t ' '  - t u f f s  , t u f f  aceous  s h a l e s ,  c h e r t .  (3a )  

V o l c a n i c  u n i t "  - flows and b r e c c i a s .  ( 3 )  I 1  

T h i n l y  bedded g r e y  l i m e s t o n e  and l imey  s h a l e . ( 2 c )  

F i n e l y  banded s h a l e ,  s i l i c e o u s  s h a l e ,  s i l t s t o n e ,  
rare  v e r y  t h i n  l i m e s t o n e  bands . (Zb)  

T h i n l y  bedded g r e y  l i m e s t o n e  ar:J l imey  s h a l e .  (2c)  

F i n e l y  banded s h a l e ,  s i l i  ceoiis s h a l e  , s i l t s t o n e ,  
rare v e r y  t h i n  l i m e s t o n e  bands .  (2b) 

T h i n l y  bedded g r e y  l i m e s t o n e  and l jmey s h a l e .  (2c)  

F i n e l y  banded s h a l e ,  s i l i c e o u s  s h a l e ,  s i l t s t o n e ,  f i n e  
s a n d s t o n e ,  rare v e r y  t h i n  l i m e s t o n e  bands .  (2b) 

Qua r t z i. t e . ( 2a) 

F i n e l y  banded s h a l e ,  s i l t s t o n e ,  and f i n e  s a n d s t o n e .  (2b) 

Q u a r t z  i t e  . (2a )  

Base of  s e c t i o n  i s  t a l u s  cove red .  

F i g u r e  5 .  Composite S t r a t j  g r a p h i c  S e c t i o n ,  Plain Face Area. 
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an overturned i soc l ina l  fo ld .  The limestone i s  apparently underlain by 
green and purple shales  and overlain by a d i s t i n c t i v e  pebble conglomerate 
and g r i t  u n i t .  The succession probably does not c o r r e l a t e  with t h a t  i n  the 
Main Face area.  Very s imi la r  and presumably c o r r e l a t i v e  s t r a t a  (or a t  
l e a s t  the shale  - limestone - dolomite portion of the sec t ion)  a r e  exposed 
much further north,  on ' C u t  L i p  H i l l ' .  

Apparently underlying the major l i ~ e s t o n e  u n i t  i n  most of the 
cent ra l  and western portions of ihe property i s  a package of shales and 
quartz-r ich sandstones now mostly converted t o  hornfels.  
somewhat reminiscent of the uppermost portions of the Main Face succession 
b u t  apparently have much l e s s  limey mater ia l .  There i s  a t  present f a r  too 
l i t t l e  information ava i lab le  fot- a more d e f i n i t i v e  analysis  of s t r a t i g r a p h i c  
re la t ionships  o r  possible f a c i e s  changes w i t h i n  the  confines of the claims. 

These rocks a r e  

In t rus ive  rocks 

Three v a r i e t i e s  of in t rus ive  rock, probably c lose ly  r e l a t e d ,  have 
been noted. The most widespread and probably most important i s  a medium 
grained quartz- b i o t i t e  - fe ldspar  porphyry (of  quartz monzonite o r  grano- 
d i o r i t e  composition) which forms i r r e g u l a r  dykes, s i l l s  and small s tocks.  
Subrounded quartz eyes and small subhedral pl agioclase fe ldspar  phenocrysts 
areabundant;  b i o t i t e ,  the only mafic mineral seen, forms small shiny black 
f l a k e s .  
groundmass. 
subsection. 

The unaltered rock has abundant potash feldspar  i n  the  aphani t ic  
Alterat ion phases of t h i s  uni t  a r e  described i n  a l a t e r  

The second in t rus ive  var ie ty  i s  quartz porphyry, which i n  places 
T h i s  rock i s  extremely leucocrat ic  and only m i g h t  b e t t e r  be termed a p l i t e .  

weakly porphyixitic. The groundmass generally contains abundant potash f e l d -  

spar ;  some spc'cimens show a few fe ldspar  phenacrysts and r a r e  b i o t i t e  f l a k e s .  
I t  i s  of ten  d i f f i c u l t  t o  d i s t inguish  this  rock from metamorphosed quartz  
sandstone. 
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The t h i r d  in t rus ive  type i s  found only as narrow dykes. The 
rock i s  a quartz-feldspar  porphyry, consis t ing of phenocrysts of quartz ,  
plagioclase and potash fe ldspar  (microcline?) s e t  i n  a dark purplish matrix. 
In some places the rock a l so  c a r r i e s  small b i o t i t e  c r y s t a l s .  
have not been noted i n  these dykes. 

Quartz veins 

Structure 

The s t r u c t u r a l  geology i s  obviously complex, and a t  present too 
l i t t l e  information has been col lected t o  reach a f u l l  understanding of 
s t r u c t u r a l  re la t ionships .  Several observations can, however, be made. 

The s t r a t a  exposed on the Main Face and t o  the southwest seem 
t o  represent  a homocl inal  succession of sedimentary rocks d i p p i n g  moderately 
s teeply  t o  the west. 
above the  Main Face a r e  s t r u c t u r a l l y  concordant w i t h  the underlying s t r a t a .  

The lower portions of the overlying limestone u n i t  

Westward, the  p ic ture  changes markedly. Unmetamorphosed i n t e r -  
bedded 1 imestone - shale  beds presumably c o r r e l a t i v e  w i t h  undeformed s t r a t a  
i n  the Main Face area a r e  s t rongly crumpled, with small folds  plunging 
gently south-southeast .  Most of the  massive 1 imestone u n i t  exhib i t s  s teeply 
d i p p i n g  compositional banding defining apparently south-southeasterly trending 
fo lds  w i t h  nearly v e r t i c a l  axial  planes. Regardless o f  this  f a c t ,  the  bottom 
of the limestone ( o r  marble) u n i t  seems t o  be nearly f l a t ,  o r  a t  most gently 
undulatory. 
o u t l i n e ,  b u t  such bedding a t t i t u d e s  as  have been measured a r e  nearly para l le l  
t o  an almost ver t ica l  south-southeasterly s t r i k i n g  s c h i s t o s i t y  (probably 
an axial  plane cleavage),  which i s  remarkably cons is ten t  throughout the  area.  

Structures  i n  the  underlying hornfels  u n i t  a r e  much harder t o  

A preliminary, t e n t a t i v e  i n t e r p r e t a t i o n  i s  of strong crumpling i n  
the  core of a north-northwesterly trending major syncline; outcrop pat terns  
suggest possible  modification by cross-folding. Obviously, much more de ta i led  
work i s  necessary before a more refined s t r u c t u r a l  analysis  can be attempted. 
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A t  the  southern end of the property, and possibly separated from 
the main outcrop area by a major f a u l t ,  a r e  several  good exposures of 
s teeply  d i p p i n g  limestone and c l a s t i c  sedimentary rocks. 
here appears, because of an apparent repe t i t ion  of s t r a t a ,  t o  cons is t  of a 
near ly  v e r t i c a l  i s o c l i n a l  ant ic1 ine ,  s l i g h t l y  overturned t o  the  e a s t .  The 
s ignif icance of th i s  s t r u c t u r e  w i t h  respect t o  the r e s t  of the property i s  

The s t r u c t u r e  

a t  present unknown. 

Metamorphism 

Metamorphic rocks a r e  contained w i t h i n  a la rge  and poorly defined 
thermal aureole developed above and peripheral t o  the i n t r u s i v e  porphyry 
system described above. 
the  or ig ina l  l i tho logy;  th ree  principal thermal metamorphic associat ions 
a r e  recognized. 

The nature of the rock produced i s  a function of 

On the Main Face, a u n i t  composed of t h i n l y  interbedded shale  
. and limestone has been af fec ted  by the in t rus ive  porphyry mass, represented 

a t  surface by s i l l s  and dykes, and assumed t o  underly the h i l l .  As one ap- 
proaches th i s  complex from t h e  south,  one sees progressive metamorphism o f  

sedimentary s t r a t a .  The f i r s t  noticeable e f f e c t  i s  r e - c r y s t a l l i z a t i o n  with 
no apparent movement o f  ions;  pure carbonate bands  a r e  s t i l l  recognizable, 
in te rca la ted  w i t h  ' c h e r t y '  layers .  Closer t o  the intrusive, there  appears 
t o  be an abrupt t r a n s i t i o n  t o  ' p o r c e l l a n i t e ' ,  a banded rock composed of t h i n  
r e l a t i v e l y  pure layers  o f  clinopyroxene and of re -crys ta l l ized  quartz.  
Similar porce l lan i tes  a r e  found i n  the  'Nighthawk H i l l '  - 'West H i l l '  area.  

In the western portion of the property, a thermal aureole above 
an intrusive complex contains hornfels derived from f i n e  quartz-r ich c l a s t i c  
sediments. The rock, which i s  dull  purplish-brown, and has a subconchoidal 
f r a c t u r e ,  i s  character ized by the formation of abundant i n t e r s t i t i a l  meta- 
morphic b i o t i t e .  
these a l s o  show the development of some secondary b i o t i t e .  The grain-s ize  
and amount of b i o t i t e  seem t o  increase a s  dis tance from i n t r u s i v e  rocks decreases. 

Some coarser  quartzose units have been a l t e r e d  t o  q u a r t z i t e ;  
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The t h i r d  important associat ion i s  a diverse  family of rock-types. 
Massive limestone has been variously re -crys ta l l ized  t o  form marble, w i t h  
coarser  v a r i e t i e s  apparently c l o s e s t  t o  in t rus ive  rocks. Associated w i t h  
the marbles a r e  a var ie ty  of coarse c a l c - s i l i c a t e  ' s k a r n s ' .  
probably represent products of iso-chemical metamorphism; others  a r e  possibly 
metasomatic skarns o r  " t a c t i t e s " .  The former a r e  most o f ten  concordant 
garnet-r ich rocks, the l a t t e r  a r e  dominantly pyr rhot i te  - diopside skarns 
w i t h  o r  without quartz.  
bodies, b u t  often appear t o  crosscut  the bedding i n  the  marbles. 
developed on Nighthawk and West H i l l s ,  they a r e  important because they contain 
small amounts of chal copyri t e ,  scheel i t e  , and  local l y  molybdeni te.  The 
concordant garnet skarns reach t h e i r  maximurn extent  on 'Pa in t  Can H i l l ' .  
Pyr rhot i te  - diopside - quartz skarns occur a s  th in  lenses i n  porce l lan i te  
i n  the  Main Face area.  

Some of these 

Skarns of the second type sometimes form concordant 
Best 

A1 t e r a t i o n  

Hydrothermal a1 t e r a t i o n  appears 1 argely confined t o  rocks of the 
intrusive porphyry s u i t e ,  although t h i n  sect ions of porce l lan i te  immediately 
adjacent t o  in t rus ive  contacts  have n o t  been examined. 

seems possible  t o  o u t l i n e  a progressive sequence of a l t e r a t i o n  i n  the 
quartz  - b i o t i t e  - fe ldspar  porphyries. 
1 i t t l e  ch lor i  t i z a t i o n  of b i o t i t e  phenocrysts, generally adjacent t o  quartz 
v e i n l e t s ,  and a small amount of carbonate - s e r i c i t e  ( ? )  a l t e r a t i o n  of 
fe ldspars .  More a l t e r e d  v a r i e t i e s  show complete c h l o r i t i z a t i o n  of b i o t i t e ,  
w i t h  some development of s e r i c i t e ,  and p a r t i a l  t o  t o t a l  a l t e r a t i o n  of 
fe ldspars  t o  fine-grained s e r i c i t e .  W i t h  increasing i n t e n s i t y  of a l t e r a t i o n ,  
b i o t i t e  phenocrysts a r e  converted completely t o  muscovite and the grain- 
s i z e  of the s e r i c i t e  i n  fe ldspar  s i t e s  increases .  The most intensely 
a l t e r e d  porphyries, which inc identa l ly  have abundant quartz  veins, show 
complete replacement o f  b i o t i t e  by muscovite, coarse aggregates of s e r i c i t e  
i n  fe ldspar  s i t e s ,  and coarse muscovite - orthoclase aggregates on the  
margins o f  quartz ve in le t s .  

Although only a very few thin sect ions have been studied, i t  

The f reshes t  rocks show only a 



- 1 3  - 

Quartz veining 

Quartz veining is  extremely common, usually within e i t h e r  intru- 
Density of sive rocks o r  the more b r i t t l e  hornfels and porce l lan i te  units.  

veining ranges from very sparse p a r a l l e l  veins (fewer than two per metre) 
t o  in tense  'swarms', l a rge ly  unid i rec t iona l ,  where the vein density may 
reach 50% of the t o t a l  rock mass. Locally, intense multidirectional stock- 
works a r e  developed i n  intrusive rocks. 
scopic t o  a few centimetres,  w i t h  the most common being about two centimetres.  
The l a r g e s t  vein seen t o  date  i s  a compositeone t o t a l l i n g  about 25 cm i n  
w i d t h .  

The veins range in s i z e  from micro- 

T h i n  sect ion examination of v e i n l e t s  i n  intrusive rocks suggests 
t h a t  a t  l e a s t  some of these formed by a l t e r a t i o n  along h a i r l i n e  f r a c t u r e s  
r a t h e r  than by open-space f i l l i n g .  
apparently 1 a te-s tage ones w i t h  galena and s p h a l e r i t e  mineralization, 
e x h i b i t  cockscomb tex tures  ind ica t ive  of open-space f i l l i n g .  

Conversely, some veins,  espec ia l ly  the 

A prominent fea ture  of the  quartz veining is  the  marked tendency, 
w i t h i n  a g i v e n  a rea ,  f o r  veins t o  be para l le l  and t o  d i p  v e r t i c a l l y .  
i s  evident  on an outcrop s c a l e ,  where vein strikes ra re ly  vary by more than 
lo",  and i n  l a r g e r  areas  as  well .  A simple study of th i s  phenomenon, based 
on p l o t t i n g  dominant vein d i rec t ions  (where noted) f o r  each outcrop, allowed 
the construct ion of two rose diagrams, one f o r  the western portion of the  
property,  and one f o r  the Main Face area.  
on Figure  4N, indicate  t h a t  i n  both regions most of the vein s t r i k e s  f a l l  
w i t h i n  a 30" a r c ,  and t h a t  the  respect ive maxima vary by about 45". 
two populations a r e  represented, although the  s t ruc tura l  s ignif icance of 
this  observation i s  not understood a t  the  present time. 

This 

These diagrams, which a r e  shown 

Clearly,  

Mineralization 

Several types of sulphide and tungstate  mineralization a r e  
known t o  occur on the  property; only a few of these a r e  considered of 
potent ia l  economic importance. 
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Perhaps the most important type of mineralization i s  exposed in 
two small areas on the Main Face, where stockworks of quartz veinlets in 
intrusive rocks and t o  a lesser  extent in porcellanite contain a b u n d a n t  
molybdenite. Mineralized veinlets have several orientations and range i n  
thickness from less  t h a n  one centimetre t o  a s  much as eight centimetres. 
Molybdenite occurs as continuous t h i n  streaks in 'ribbon veins' or as f ine  
selvedges on thinner veins. 
grained molybdenite in the fractures .  Q u a r t z  veins with strong molybdenite 
mineralization generally have lesser  amounts of both scheel i te  and molybdian 
scheel i te .  No coarse roset tes  of molybdenite have been seen. 

Some of the veins a re  brecciated, w i t h  f ine-  

In  some areas ,  again on t h e  Main Face, there a r e  s t r o n g  'swarms' 
o f  subparallel one-half t o  two centimetre quartz veins comprising as much 
a s  50% of the rock mass. Such veins may contain moderate amounts of  very 
fine-grained scheel i te ,  w i t h  some molybdian schee l i te  and ra re ,  extremely 
f ine molybdenite. Sampling i s  very d i f f i c u l t ,  due to  the ' r ibby '  nature 
o f  the rock, b u t  such work as has been done suggests t h a t  the tungsten content 
i s  e r r a t i c  and probably does n o t  exceed 0.1% W03 over appreciable w i d t h s .  

O f  no d i rec t  ecnomic importance, b u t  o f  considerable geojogical 
i n t e re s t ,  a re  various types o f  sulphide mineralization contained i n  q u a r t z  
veins. On the Main Face, above and peripheral t o  the molybdenum mineralization, 
quartz veins contain a b u n d a n t  coarse granular pyr i te ,  with traces of galena, 
sphaler i te ,  chalcopyrite, niolybdeni t e  and  scheel i t e .  
zones, some probably l a t e  stage veins contain arsenopyrite. In  the western 
portions o f  the property, quartz veins are  essent ia l ly  unmineralized except 
for  very rare  molybdeni t e  and scheel i t e .  

Close t o  the molybdenum 

1 Powellite is the pure endmember CaPIo04, whereas the material here is 

more likely scheelite with 1 - 3% MOO substituting for WO (see Little, 

1959, p .  2) .  
3 3 
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Two other  types of unimportant b u t  in t r iguing mineralization 
have been found  in the western a rea .  A t  ti.ro lacat ions s o u t h  o f  Paint Can 
H i l l ,  weakly metamorphosed mudstones and  quartz sandstones have been strongly 
deformed and intensely quartz veined, vJi t h  i r r egu la r  veins o r  segregations 
which contain considerable chalcopyrite and l e s s e r  amounts o f  pyr i te ,  galena 
and spha le r i t e .  The second type occurs 
on Paint Can Hi l l ,  and cons is t s  of a lens ,  probably about 30 cm by 
perhaps 10 m, o f  semi-massive mineralization in  a ver t ica l  f rac ture  i n  marble. 
Mineral s present include arsenopyri t e ,  pyr i te ,  sphal e r i  t e  , chalcopyrite,  and 
t r aces  o f  schee l i te .  
t a t i o n ,  and ra re ly  contain a l i t t l e  chalcopyrite.  

These occurrences a re  very small. 

A few narrow quartz veins nearby have the same or ien-  

Another po ten t ia l ly  i m p o r t a n t  type of mineralization occurs in 
numerous pods or lenses ,  ranging from very small t o  as  much a s  three metres 
wide and of undetermined length and consisting o f  massive t o '  semi-massi,ve 
pyr rhot i te  mineralization w i t h  t r aces  o f  extremely fine-grained schee l i t e  
and chalcopyrite i n  diopside - quartz skarn, contained e i t h e r  in marble or 
porce l lan i te .  The l a rge r  pods a r e  i n  marble, in the western portion o f  the 
property. 
approxiniately 0.09% W03 and 0.13% C u .  An in te res t ing  and poten t ia l ly  important 
sub-type of the skarn mineralization occurs i n  two apparently r e s t r i c t ed  
locat ions south  of West H i l l ,  near a very small intensely quartz-veined 
in t rus ive  body. 
pyr rhot i te ,  l e s s e r  chalcopyrite,  t races  of  scheel i t e ,  and appreciable moly- 
bdeni t e .  

The tungsten and copper contents a r e  low, averaging ( f o r  5 assays) 

Here, clinopyroxene - quartz skarn contains disseminated 



GEOCHEMISTRY 

During September, a short-term programme of so i l  -sampl ing was 
completed, i n  an attempt t o  evaluate large areas  of the property which 
have sparse outcrop b u t  which appeared in the  basis o f  geologic mapping t o  
be favourable. Areas of known mineralization were sampled f o r  control 
purposes. The object of the  programme was t o  es tab l i sh  whether more zones 
of Mo and W mineralization were exposed a t  the bedrock surface in such a 
way a s  t o  give r i s e  t o  coherent so i l  geochemical anomalies. 

The d is t r ibu t ion  of  samples i s  shown on Figure 7a. 
335 samples of B-zone material were t a k e n  a t  regular i n t e rva l s ,  on t raverses  
control led by compass and chain and t i ed  t o  the ex is t ing  cu t  base-line. 
The m i n u s  80 mesh portions of these samples were analyzed, by Bondar-Clegg 
and Company Ltd.  in  North Vancouver, f o r  C u ,  Zn ,  Mo and W ;  102 selected 
samples were l a t e r  analyzed f o r  B i  . 

A to t a l  of 

Details of extract ion techniques and analyt ical  methods a re  a s  

f o r  C u ,  Zn,Mo - hot aqua regia;  atomic absorption 
f o r  B i  
f o r  W - basic fusion; colourimetric. 

fol 1 ows : 

- hot n i t r i c  acid;  atomic absorption 

The r e su l t s  of the analyses a r e  shown on Figures 7b - f .  Strong 

A few e r r a t i c  weakly anomalous 
coherent anomalies e x i s t  in a l l  metals b u t  these anomalies a r e  r e s t r i c t e d  
t o  areas  of presently known mineralization. 
r e s u l t s  have no obvious cause. Unfortunately, the anomalies in a l l  metals 
a r e  coincident and there  i s  very l i t t l e  tendency for  the anomalous pat tern 
of any one metal t o  be more extensive than t h a t  of any o ther ,  although there  
is  some very s l i g h t  suggestion o f  a narrow Z n ,  C u ,  W halo on a Mo core i n  
the  Main Face area.  
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GEOPHYSICS 

Ground Magnetics 

Appendix A i s  a short report  by D .  Londry de ta i l ing  r e su l t s  of 
a preliminary ground magnetometer survey over the northwest p o r t i o n  o f  the 
property. The  r e su l t s  of t h i s  work a re  somevihat disappointing, as  they 
simply confirm the existence of previously known skarn bodies and do n o t  
ou t l i ne  any fu r the r  areas o f  i n t e r e s t .  Magnetic r e l i e f  over the bulk o f  
the hornfels i s  remarkably f l a t .  

G . R .  Peatfield, '  P . E n g .  
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APPENDIX A 

Ground Magnet ic  S u r v . '  

Report by D.A. Londry- 
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INTRODUCTION : 

Between August 27 and 30, 1978 a r e c o n n a i s s a n c e  magnet ic  

survey  w a s  c a r r i e d  o u t  on t h e  Boya C l a i m s  i n  n o r t h e r n  B r i t i s h  Columbia.  

The purpose  of t h e  s u r v e y  w a s  t o  d e t e r m i n e  t h e  magnet ic  r e s p o n s e  o v e r  

d i f f e r e n t  r o c k  t y p e s  i n  t h e  area i n  hopes  of o u t l i n i n g ,  i n  p a r t i c u l a r ,  

m i n e r a l i z e d  s k a r n  zones around i n t r u s i v e  bodies. 

SURVEY DESCRIPTION: 

Two base l i n e s  were c u t  and cha ined .  B a s e  L i n e  8120 Nor th  

r u n s  from 4000 E a s t  t o  6040 E a s t  and R a s e  L ine  4000 E a s t  r u n s  from 8120 

North t o  8960 North.  

The s u r v e y  w a s  carried o u t  w i t h  a Geometrics GE16. T h i s  

i n s t r u m e n t  i s  a P r o t o n  P r e c e s s i o n  magnetometer which measures  t h e  e a r t h ' s  

t o t a l  magnet ic  f i e l d  t o  an a c c u r a c y  of - 1 gamna. 
+ 

B a s e  s t a t i o n s  w e r e  e s t a b l i s h e d  e v e r y  1 2 0  met res  a l o n g  t h e  

t w o  base l i n e s .  In te rmedia te  r e a d i n g s  w e r e  t a k e n  e v e r y  twenty  metres. 

A l l  o t h e r  l i n e s  w e r e  p u t  i n  by compass and pac ing .  Readings 

w e r e  t a k e n  e v e r y  twenty- f ive  m e t r e s  a l o n g  t h e s e  t r a v e r s e s .  The t i m e  

t a k e n  between base s t a t i o n  r e a d i n g s  w a s  k e p t  under  t w o  h o u r s .  

A t o t a l  of 930 r e a d i n g s  w e r e  t a k e n  on  19 .9  k i l o m e t e r s  o f  l i n e .  

DIURNAL DRIFT : 

T a b l e  1 i s  a r e v i e w  o f  g e o m e t r i c  a c t i v i t y  d u r i n g  t h e  month o f  
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August, p u t  o u t  by t h e  O t t a w a  Magnetic Observatory. Both Ottawa and 

Meanook s t a t i o n s  recorded magnetic d i s turbances  from August 27  t o  

August 31 inc lus ive .  P r o f i l e s  1 t o  4 show a d u i r n a l  d r i f t ,  as 

recorded on t h e  Boya property.  The na ture  of t h e  d r i f t  can b e s t  be 

seen from 9:00 A.M. t o  10:45 A.M. on August 2 3  where base s t a t i o n  

readings w e r e  taken a t  one minute i n t e r v a l s  ( r e f e r  t o  P r o f i l e  2 ) .  

Between 9:00 A.M. and 1 O : O O  A.M. it i s  charac te r ized  by 40-60 gamma peaks 

dur ing  t en  minute per iods  and one drop of appox ima te ly  150 gammas within 

t en  minutes. Between 1 O : O O  A.M. anf 10:45 A.M. t h e  d r i f t  w a s  much 

s t e a d i e r  decreasing twenty gammas gradual ly  over t h e  f o r t y - f i v e  minutes. 

On August 27 a f i f t y  gamma peak was observed between 9:lO A.M. 

and 9:30 A.M. Two s i m i l a r  peaks were observed on t h e  morning of  August 

30th. 

On August 29  and a l l  t h e  a f t e r n o o n s t h e d r i f t  looks a l o t  

s t e a d i e r ,  however, t h e  number of base s t a t i o n  readings  i n  t h e s e  per iods  

w a s  much less.  

RESULTS : 

The r e s u l t s  have been contoured on a map a t  a s c a l e  of 1:5000. 

The contour i n t e r v a l  i s  100 gammas. 

Two a r e a s  of high s u s c e p t i b i l i t y  s tand out  - one i n  t h e  c e n t r a l  

po r t ion  of t h e  survey area and t h e  o t h e r  i n  the  northwest. Both co inc ide  

wi th  occurrences of p y r r h o t i t e  i n  s k a r n  zones. The rest of  t h e  survey 

a r e a  is q u i t e  f l a t  magnet ical ly .  The small high centered  a t  8650 North 

on Line 4360 East  occurs  wi th in  a broad b e l t  of hornfe ls .  

P r o f i l e s  were drawn f o r  Lines 8 1 2 0  North and 4000 E a s t  because 

of  t h e  good con t ro l  on t h e  d r i f t  (base s t a t i o n  readings every two minutes) .  



P r o f i l e  5 i s  a long  8120 North. The d a t a  i n  P r o f i l e  5B has 

been smoothed t o  e l i n i m a t e  s m a l l  peaks probably caused by magnetic 

d i s tu rbances .  A number of h ighs  occur  a long  t h e  l i n e  i n  t h e  o r d e r  of 

25  t o  100 gammas. The h i g h s  a t  4850 E a s t  and 4950 E a s t  occur  j u s t  t o  

t h e  n o r t h  of  t h e  zone of h igh  s u s c e p t i b i l i t y  i n  t h e  c e n t e r  of t h e  9ri .d.  

The rest of t h e  h ighs  may r e f l e c t  occur rences  of sha le .  

P r o f i l e  6 i s  a long  4000 E a s t .  The h o r n f e l s  and q u a r t z  

porphyry i n t r u s i v e  appear t o  be magnet ica l ly  equ iva len t .  The f i n e  

gra ined  s i l i c e o u s  skarn  i n  t h e  n o r t h  i s  h ighly  magnetic.  

Background r e a d i n g s  i n  t h e  western h a l f  o f  t h e  survey  area 

are s l i g h t l y  l o w e r  than  those  i n  t h e  east h a l f .  The w e s t  i s  unde r l a in  

mainly by i n t r u s i v e s  and h o r n f e l s .  Sha le  i n  the  sou theas t  appear  t o  

have a s l i g h t l y  h igher  s u s c e p t i b i l i t y  than  t h e  l imes tone  i n  t h e  north-  

east .  

A l l  o f  t h e s e  v a r i a t i o n s  i n  t h e  magnet ics ,  however, are wi.thin 

t h e  e r r o r  of 50 gammas caused by magnetic d i s tu rbances .  

The f i n e  g ra ined  s i l i c e o u s  skarn zones g ive  anomalies  of 

up t o  1500 gammas. 

+b D . A .  Londry 

FLfhi, 
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STATEMENTS OF QUALIFICATION - 

W .  Gardiner - Geologist 

W .  Gardiner holds a B.Sc. degree in Geology from the Memorial University 
of Newfoundland (1975) and an M.Sc. degree in Mineral Exploration from McGill 
University, granted i n  1978. He has several f i e l d  season 's  experience with 
Texasgul f .  

P.C.  Hubacheck - Geologist 

P.C. Hubacheck holds a B.Eng. degree from the South Dakota School of 
Mines, granted i n  1977. He has had several season 's  f i e l d  experience with 
Texasgulf, and is  now on permanent s t a f f  w i t h  the  Company, based in Calgary, 
A1 ber ta .  

D.A. Londry - Geophysicist 

D.A. Londry obtained his B.Sc. degree i n  Earth Sciences from the 
University of Windsor in 1976. 
1975 f i e l d  season as  a geophysical a s s i s t a n t .  
employed by Texasgulf as  a geophysicist ,  having joined the permanent s t a f f  
i n  January 1977, based in Timmins, Ontario. 

He was employed by Texasgulf Inc. d u r i n g  the 
Since graduation he has been 

C.J. Rockingham - Geologist 

C.J. Rockingham obtained his B.Sc. degree i n  Chemistry 8 Biology from 
the University o f  Toronto i n  1972, and has very recent ly  been granted a 
M.Sc. degree in Geology from the University of Idestern Ontario. Mr. Rockingham 
has many season 's  f i e l d  experience w i t h  Texasgulf in Canada and South Africa,  
and i s  highly regarded by h i s  colleagues. 

H . R .  Schmitt - Geologist 

H . R .  Schmitt obtained h i s  B.Sc. degree in Geology from the  University of 
Br i t i sh  Colubmia in 1977. 
Texasgulf Inc. ,  f o r  summer seasons from 1975, and has been continuously employed 
from April 1978 t o  the present. 

He has been employed in a var ie ty  o f  posit ions by 
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STATEMENT OF EXPENDITURES 

BOYA PROPERTY 
( G E O L O G Y  

SALARIES AND _.-_ BENEFITS - TEXASGULF, I N C .  - 
* 

G . R .  P e a t f i e l d ,  P .Eng .  
Per iods June 25-July 21;  Sept .  13-19. 22 days @ $130.00 = 2,860.00 

C.J. Rockingham, B.Sc. 
Period June 25-July 21. 1 3  days @ $50.00 650.00 

3 3 1  0.00 3,510.00 

ROOM AND BOARD 

35 days @ $30.00 1,050.00 

HELICOPTER 

dry- lease  Bell G3B1 30 hrs @ $190.00 = 5,700.00 
Texasgulf Bell 206B 2 hrs @ $300.00 = 600.00 

6,300.00 

MISCELLANEOUS 

Travel (p ro - ra t ed )  
Vehicle r en ta l  

R E P O R T  PREPARATION 

600.00 
500.00 

1,100.00 

G . R .  P e a t f i e l d ,  P .Eng .  - Office Time 
10 days @ $130.00 1,300.00 
Daughting, s e c r e t a r i a l ,  e t c .  650.00 

1,850.00 

6,300.00 

1,100.00 

1,850.00 
1 3 8 1  0.00 

pro- ra t ing :  BOYA 1978 GROUP = 52% 7,181.20 
HAWK GROUP = 20% 2,762.00 
BOYA #7 = 20% 2,762.00 
MOOSE GROUP = 8% 1,104.80 

13,810.00 



STAT E 14 E NT 0 F E X  P EN D I T U R E  S -- 

BOYA PROPERTY 
(SOIL G E O C H E M I S T R Y )  

SALARIES AND FRINGE - BENEFITS - TEXASGULF, II'.IC. 

G . R .  P e a t f i e l d ,  P.Eng.  - Supervis ion 
Period Sept .  13-19. 1 day 8 $130.00 

P . C .  Hubacheck, B .  Eng.  
Period Sept .  13-19. 5 days 8 $85.00 

W .  Gardiner ,  M.Sc. 
Period Sept .  13-19. 5 days 8 $60.00 

H . R .  Schmit t ,  B.Sc. 
Period Sept .  13-19. 5 days 8 $50.00 

- ROOM AND BOARD 

16 man-days 8 $30.00 

HELICOPTER (Texasgul f Be1 1 2063) 

8 hours @ $300.00 

ANALYTICAL COSTS 

335 ana lyses  f o r  C u ,  Z n ,  Mo, W 8 $6.10 = 
102 ana lyses  for B i  @ $2.00 = 

MI SC E L  LAN EOUS 

Travel (pro- ra ted)  624.00 
Shippinq 50.50 . .  - 
Auto Rental (p ro - ra t ed )  180.00 

854.50 

REPORT PREPARATION 

G . R .  P e a t f i e l d ,  P . E n g .  - Off ice  Time 
4 days @ $1 30.00 
Draughting, s e c r e t a r i a l ,  e t c .  

p ro - ra t ing :  BOYA 1978 GROUP = 45% 
BOYA #7 = 40% 
MOOSE GROUP = 15% 

3,594.15 
3,194.80 
1,198.05 
7,987.00 

130.00 

425.00 

300.00 

250.00 
1,105.00 1,105.00 

480.00 

2,400.00 

2,043.50 
204.00 

2,247.50 2,247.50 

854.50 

520.00 
380.00 
900.00 900.00 - 

I___- 7,987.00 



STATEMENT O F  EXPENDITURES 

BOYA PROPERTY 

( G R O U N D  M A G N E T I C S )  

SALARIES AND FRINGE BENEFITS - TEXASGULF, ~- I N C .  

D . A .  Londry - Geophysicist 
Period Aug 26-Aug 31. 5 days (3 $1 10.00 

ROOM AND BOARD 

5 days @ $30.00 ~ 

HELICOPTER (Texasgul .___ f Be1 1 206B) 

2.5 hours @ $300.00 

MISCELLANEOUS 

Travel,  s h i p p i n g ,  e t c .  

REPORT PREPARATION 

Office time, draughting, computer p l o t t i n g ,  
s e c r e t a r i a l ,  e t c .  

550.00 

150.00 

750.00 

300.00 

250.00 

_I_- 2,000.00 

pro-rat ing:  BOYA 1978 GROUP = 40% 
BOYA #7 = 45% 
MOOSE G R O U P  = 15% 

800.00 
900.00 
300.00 

2,000.00 ______ 



STATEMENT OF EXPENDITURES 

BOYA PROPEKTY 
( L I N E - CUT T I N G ) 

SALARIES AND FRINGE GENEFITS - TEXASGLJLF, IIIC. 

G . R .  P e a t f i e l d ,  P.Eng. - Supervis ion 
A u g u s t  22nd. 1 / 2  days @ $1 30.00 

BEMA INDUSTRIES LTD. 

Invoiced c o s t  f o r  two-man 1 ine -cu t t ing  crew 
i n  the per iod  Aug.  22-31, 1978, i nc lud ing  
l abour ,  equipment r e n t a l ,  supplies, e t c .  

ROOM AND BOARD 

20 man-days @ $30.00 

HELICOPTER (Texasgul f Be1 1 206B) 

8 hours 8 $300.00 

TRAVEL 

Pro- ra ted  sha re  

p ro - ra t ing :  BOYA 1978 GROUP = 45% 
BOYA #7 = 55% 

2.838.92 
3i469.78 
6,308.70 - 

65.00 

3,003.70 

600.00 

2,400.00 

240.00 
6,308.70 -- - 


































