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INTRODUCTION 

Location, Access, and Terrain. 

The BOYA property i s 1 ocated in  northeastern Br i t i sh  Col umbi a ,  
approximately ten kilometres northeast  of the  confluence of the Kechika 

and Turnagain Rivers (see Figures 1 and 2 ) .  The claims cover a small 

h i l l ,  w i t h  about 300 metres re1 i e f ,  r i s i ng  above the  broad Kechika River I 

Valley. This area forms the southernmost extension of the  Liard Plain. 

Access i s  a t  present by helicopter from various points on the  Alaska 

Highway, t o  the north and eas t .  

Property History and Definition 

The BOYA claims were located i n  June, 1977. Work on the pro- 

pert,y has been completed by Texasgulf, Inc. , on behalf of i t s  who1 ly  

owned subsidiary,  Texasgulf Canada Ltd., the regis tered owner of the 
,' \ claims. The property consists  of four  MGS claims t o t a l l i n g  60 uni ts  
\ 

(see  Figure 3). The property i s  a t  present a raw tungsten prospect on 

which fu r the r  work i s  contemplated. 

Summary of Work Completed 

Geological investigations 

During the period May 15 to  June 4 ,  br ief  geological evalu- 

a t ions  of the claims were undertaken by G.R. Peat f ie ld ,  P.J.S. Boyle, and 

H.R.  Schmitt. General geological re la t ionships  were studied,  a crude 

s tna t ig raph ic  section was measured, and several rock samples were collected 

f o r  assay. These samples were mostly grabs intended as character  samples, 

but two were continuous chip samples across portions of a s ing le  outcrop, 

and two others were samples of spec i f i c  l i t ho log i c  uni ts  within the above 

continuous sample in tervals .  









Geochemi ca l  surveys 

Concurrent w i t h  the above work, a  t o t a l  o f  110 s o i l  samples 

were c o l l e c t e d  on contour and down-slope t raverses,  i n  an at tempt t o  

gain some i n d i c a t i o n  o f  the  d i s t r i b u t i o n  o f  m ine ra l i za t i on .  

Topographic mapping 

Fol lowing the  f i r s t  phase o f  the  above work, i t  became apparent 

t h a t  f u r t h e r  more t i g h t l y  c o n t r o l l e d  work would be necessary, and 

McElhanney Surveying and Engineering Ltd. were commissioned t o  prepare 

a  topographic map, a t  a  scale o f  1:5,000, t o  cover  t he  e n t i r e  proper ty .  

Th i s  map was n o t  a v a i l a b l e  f o r  the  surveys descr ibed i n  t h i s  repor t ,  

b u t  w i l l  be used f o r  f u r t h e r  work planned l a t e r  t h i s  season. 

Work D i s t r i b u t i o n  

The geological  and geochemical surveys were c a r r i e d  o u t  on 

p o r t i o n s  o f  the BOYA 1  and BOYA 3 minera l  claims. 

GEOLOGY 

Regional S e t t i n g  

The BOYA proper ty  1  i e s  w i t h i n  a  broad area mapped by Gabr ie lse 

(1962) as sedimentary rocks o f  h i s  U n i t s  1, 4a, 4b, and 4c, as fo l l ows :  

CAMBRIAN AND ORDOVICIAN (mainly) 

4a, thin-bedded, grey and b u f f ,  a r g i l l a c e o u s  and s i l t y  
l imestone and ca lcareous  p h y l l i t e ;  l imestone;  i n t ruded  by 
greenstone s i l l s  and dykes; i nc ludes  minor (?) dark grey 
g r a p t o l i t i c  s i l t s t o n e  and s h a l e  of e a r l y  S i l u r i a n  age along 
Turnagain River;  4b, b l ack  and grey s l a t e ,  s i l t s t o n e ,  sand- 
s tone ,  c h e r t ,  l imestone,  ca lcareous  p h y l l i t e ;  may l o c a l l y  
i nc lude  4a; 4c, undivided 4a, 4b, and 1 

CAMBRIAN AND OLDER 

Impure grey and green q u a r t z i t e ,  s i l t s t o n e ,  sandstone,  and 
a r g i l l i t e ;  ca lcareous  sandstone;  brown and b lack ,  laminated 
s i l t s t o n e ;  quartz-pebble conglomerate; red  and green s l a t e  
and s h a l e ;  l imestone-cobble and boulder  conglomerate; g r i t ,  
greywacke; i n t ruded  by si l ls  and dykes of gabbro and/or  
d i o r i t e .  



This area i s  presently considered by Templeman-Kl ui t (1 977) t o  form the 

southern extension of the Selwyn Basin. 

Outcrop density i s  low and access i s  pa r t i cu la r ly  d i f f i c u l t  

w i t h i n  t h i s  region, and i t  i s  l i ke ly  t h a t  the  t r ue  geologic pic ture  i s  

somewhat more complicated than t h a t  shown on published maps. No reports  

of g r a n i t i c  rocks in the  general region of the  BOYA claims have been 

pub1 i shed t o  date. 

Local Geology 

The local geology i n  the central  and southern portions of the  

property i s  much more complex than would be suspected from published 
information. The ea s t  s ide  of the  h i l l  i s  underlain by a westward dipping 

succession of 1 imestone, 1 imey shale ,  and pel i t i c  and arenaceous sedimentary 

rocks. On a local sca le ,  in the interbedded shale  and limestone s t r a t a ,  

these rocks show the e f fec t s  of small-scale i soc l ina l  folding. On the 

southern claim (BOYA 3) the succession contains an appreciable amount of 

coarser arenaceous sedimentary rocks, o r  ' g r i t s '  . 
On the BOYA 1 claim, the sedimentary succession has been intruded 

by a small porphyrit ic quartz monzonite o r  granodiori t e  pluton. The top 

of t h i s  mass i s  in terpreted as being approximately half  way u p  the  h i l l ,  

and numerous dykes extend upward through the  sequence, almost t o  the  top 

of the  h i l l .  This rock could, a t  l e a s t  in some places, be termed a b io t i t e -  

quartz porphyry. One specimen of f a i r l y  f resh  rock contains 20-30% of 

rounded quartz phenocrysts up  t o  5 mm i n  diameter, 5% shiny black b i o t i t e  

c ry s t a l s  up t o  3 mm, and abundant 1 mn fe ldspar  phenocrysts. The f ine  

groundmass material has abundant potassium feldspar ,  as evidenced by strong 

yellow s ta in ing  with sodium coba l t i n i t r a t e .  A specimen from a dyke has 

5-10% of rounded quartz phenocrysts up t o  5 mm, and 15-20% equant, unstained 

fe l  dspar phenocrysts, s e t  in a fine-grained potassi c matrix. 



In th in  section,  the biot i te-quar tz  porphyry shows subhedral t o  

rounded, 1 ocal l y  embayed quartz grains w i t h  complex ext inct ion pat terns ,  and 

abundant pl agiocl ase grains of medi um bas ic i ty  , showing complex osci 11 atory 

zoning. The feldspars are  very f resh except near quartz ve in le t s ,  where 

they show se r i  ci t i  c a1 tera t ion.  Bio t i t e  i  s a1 so unal tered except near 

quartz vei nl e t s .  The groundmass i s  composed of a granular quartz-fel dspar 

aggregate except near quartz ve in le t s  where there  i s  abundant s e r i c i t e .  

A th in  section of the  quartz porphyry dyke rock shows subhedral 
t o  rounded quartz grains and highly a1 te red ,  s e r i  t i  cized fe ldspar  phenocrysts 

with only very rare  polysynthetic twinning. Mafic minerals, probably 
b i o t i t e ,  have been completely a1 tered t o  magnetite and c h l o r i t e ( ? ) .  Apatite 

i s  common, in t iny stubby prisms. 

The pluton has hornfelsed and local l y  skarnif ied the  sedimentary 
s t r a t a ,  and the  e n t i r e  rock mass i s  cut  by a para l l e l  s e t  of quartz and 
quartz-carbonate veins. These veins a r e  most abundant within the  pl uton, 
loca l ly  representing almost half of the  rock volume, b u t  they a re  a l so  

common in  the  hornfels and skarn un i t s ,  and extend upward a t  l e a s t  as f a r  

as the  dykes. The trend of the dykes i s  not necessari ly para l l e l  t o  the 

vei ns. 

The general geology of the  property i s  shown on Figure 4 ,  and 

two schematic cross-sections a r e  presented on Figure 5. 

A1 te ra t ion  and Mineralization 

Two basic types of a1 t e ra t ion  and mineral iza t ion a re  presently 

known on the  BOYA property. These a r e  s t r a t i g r aph i ca l l y  controlled skarn- 

i f i c a t i on ,  and intense quartz veining within and adjacent t o  g r an i t i c  
rocks. 





Skarn 

Apparently res t r io ted  t o  a pa r t i cu l a r  s t r a t i g r aph i c  posi t ion,  

immediately above a t h i n  u n i t  of interbedded shale  and limestone, a re  

several occurrences of disseminated to  semi-massi ve pyrrhoti t e  mineral ization.  

The sulphides, comprising pyrrhoti t e  and l e s s e r  chalcopyrite,  a r e  contained 

in very small (maximum 20 cm by 2 m )  pods, i n  a generally skarnif ied country 

rock. One thin  section of t h i s  disseminated sulphide materi a1 shows pyrrhoti t e  

in a granular skarn composed largely  of cl inopyroxene (hedenbergi t e ? )  and 

pl agioclase with l e s se r  amounts of quartz and cal c i t e .  Thi s pa r t i  cul a r  skarn 

contains small amounts of very f i ne  grained disseminated s chee l i t e ,  and a 

representative sample assays 0.11% Cu and 0.15% NOg Similar  skarns have 
some garnet developed, and a1 so contain disseminated pyrrhoti t e ,  chalcopyrite 
and scheel i t e .  

Other, typical ly  very f i n e  grained "porcel a ini  t e"  type skarns are 

common on the property; these have very low sulphide content and are 

apparently not tungsten bearing. One thin  section of such a skarn shows a 

f ine ly  banded rock with coarser bands made up of a granular aggregate of 

quartz, fe ldspar(?)  and probably cl inopyroxene (hedenbergi t e ? )  , and f i ne r  

bands of quartz,  carbonate and probably some carbonaceous material .  Very 

narrow cross-cutting veinlets  of carbonate a r e  common. 

Quartz-vei n swarms 

The g ran i t i c  in t rus ive  and immediately surrounding rocks a r e ,  as 

described above, cut  by swarms of para l l e l  quartz and quartz-carbonate veins 

varying from 5 mm t o  local ly  20 cm in thickness. The quartz is  milky white, 

and only loca l ly  shows megascopic crysta l  forms. Where these veins cut  the 

m i  neral i zed skarns, they contain sparse chalcopyrite,  sphal e r i  t e  and rare ly  
galena mineralization, with some disseminated f i n e  grained scheel i t e .  Small 

amounts of schee l i t e  a lso  occur in some quartz veins w i t h  e s s en t i a l l y  no 

sulphi de content. 



The quartz vein swarms are much stronger within the intrusive 

rocks. Here, in the more intense portions of the swarms, the veins have 

s i d e r i t i c  cores, and contain small amounts of very f ine grained disseminated 

scheel i te  and powellite, and sparse extremely f ine  grained molybdenite. 
Local ly , there are instances of cross-cutting relationships where narrow 

quartz veinlets with scheelite have been cut by l a t e r  quartz veins which 

are apparently barren. A thin section of intensely veined intrusive rock 
shows tha t  the country rock i s  s imilar  to  the bioti te-quartz porphyry 
described above, b u t  the groundmass i s  coarser, probably recrysaal l ized,  

the feldspar phenocrysts are very strongly al tered,  and s e r i c i t e  i s  coarser 
grained and more abundant. Biot i te  has been completely destroyed. 

Assay Results 

The assay results for  several character and continuous chip samples 
are shown on Figure 6 and 7 ,  and sample descriptions are included together 
with resul ts  i n  Appendix A. 

Assessment of Potential 

The property covers a previously unknown occurrence of tungsten 

and molybdenum mineral i zation, in presumed lower Paleozoic miogeocl inal 

sedimentary rocks intruded by a quartz-rich pluton. I t  i s  much too early 

to  speculate on the economic potent ial ,  b u t  fur ther  work i s  obviously 

necessary. 

GEOCHEMISTRY 

Detai 1 s of Survey 

In the course of th i s  survey, a total  of 110 so i l  samples were 
collected fo r  analysis; locations are shown on Figure 8a. The material 
sampled was B horizon soi l  a t  depths between 3 and 25 cm, although locally 
considerable talus fines material was included. The minus 80-mesh fraction 







was analyzed, by Bondar-Clegg and Co. Ltd. in North Vancouver, f o r  t o t a l  

W ,  Mo, Cu and Zn. Details of extract ions  and analyt ical  techniques a re  

given together w i t h  a1 1 resu l t s  on the  report  sheets included as Appendix 

B. 

Res ul t s  

The geochemical r e su l t s  a re  shown on Figures 8b through 8e. A 

coherent, coincident and intense anomaly i n  a l l  four metals occurs in the 

area of the quartz-veined and mineralized in t rus ive  body, w i t h  i t s  sur- 
rounding skarns, on the BOYA 1 claim. A much l e s s  intense,  b u t  s t i l l  well- 

defined and coincident anomaly pattern i s  shown i n  the  area of a s ing le  

in t rus ive  outcrop on the BOYA 3 claim, and may represent a buried system 

s imi l a r  t o  t h a t  exposed to  the northeast.  Much more weakly anomalous 

samples from southwest of the second anomaly centre cannot be in terpreted 

a t  t h i s  time. 

G. R. Peatf ie l  d, -P. ~ n ~ .  

J.M. Newell, P.Eng. 

P.J.S. Boyle, B.Sc. 
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Assay C e r t i f i c a t e s  and Desc r i p t i ons  

o f  Samples Assayed 
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0 REPORT NO A78 - 
BONDAR-CLEW & COMPANY LTD. DATE; 

701 - 1281 West Georgia Street Samples submitted: May 25, 1978 
Vancouver, B.C. CERTIFICATE O F  ASSAY Results completed: May 29, 1978 I I 

V6E 337 PROJECT: 53 

ore herebg tprfifi! that the following are the results of assays made by us upon the herein described . . .  ,... ............................. . . ,~ . .  . .  .. . . .. samples. 





Descriptions of assayed samples - r e f e r  t o  Figure 6 f o r  locations.  

No. Description 

2751 Continuous chip across 2 n of heavily quartz-veined in t rus ive  
outcrop (see Figure 7). Rock has v i s ib le  s chee l i t e  and moly- 
bdenite in quartz veins. 

2 752 Continuous chip across second 2 m in terval  of above outcrop. 

2753 Chip sample across e n t i r e  4 metres of above outcrop, se lect ive  
sample of quartz veins. 

2 754 As 2753, b u t  se lec t ive  sample of country rock exclusive of quartz 
veins . 

2 755 Selective grab of massive pyrrhot i te  from a 20 cm by 2 m pod in 
skarn. Material has v i s i b l e  chalcopyrite and very f i ne  grained 
scheel i  t e .  

2756 Hedenbergite(?) skarn w i t h  strong disseminated pyrrhoti t e ,  t races  

6- A 
of chalcopyrite. 

k i  
2757 Character grab sample of b i o t i t e  quartz porphyry w i t h  narrow 

quartz veinle ts ,  r a re  schee l i t e .  

2 758 Pale green banded porcelainous skarn a t  contact w i t h  g ran i t i c  
rocks ; rare  quartz vei nl e t s .  

2759 Character grab sample of b i o t i t e  quartz porphyry w i t h  narrow 
quartz vei n le t s  , very r a r e  scheel i t e .  

2 760 Character grab sample of quartz porphyry w i t h  extremely weak 
quartz veining. 

2 761 Character grab sample of b i o t i t e  quartz porphyry, from a narrow 
dyke. Rock has very weak quartz veining. 

2762 Grab sample from within in terval  of sample 2751 ; intense quartz 
veining and strong f l  uoresence, from scheel i  t e  and powell i  t e .  
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Statements of Qua1 i f i c a t i on  



STATEMENTS OF QUALIFICATION 

P.J.S. Boy le  - Geologis t  

P.J.S. Boyle ob ta ined h i s  B.Sc. degree i n  Geology f rom the  
U n i v e r s i t y  o f  Saskatchewan i n  1972. He has been engaged i n  e x p l o r a t i o n  
i n  B r i t i s h  Columbia from 1972 t o  t h e  present,  and has been employed by 
Texasgul f  Inc.  s ince  1974. 

H.R. Schmi t t  - Geologis t  

H.R. Schmit t  obta ined h i s  B.Sc. degree i n  Geology f rom the  
U n i v e r s i t y  o f  B r i t i s h  Columbia i n  1977. He has been employed i n  a v a r i e t y  
o f  p o s i t i o n s  by Texasgul f Inc., f o r  summer seasons f rom 1975 t o  the  present.  

G.N. Mannard - Ass is tan t  

G.N. Mannard has completed the  f i r s t  yea r  o f  s tud ies  f o r  a 
B.Sc. a t  Queen's U n i v e r s i t y  a t  Kingston. He has been employed by Texasgul f 
f o r  summer seasons s ince  1976. 
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Statements o f  Expenditure, 

BOYA 1978 Group & BOYA #3 



STATEMENT OF EXPENDITURES 

BOYA 1978 GROUP 

SALARIES AND FRINGE BENEFITS - TEXASGULF INC. 

G.R. P e a t f i e l d ,  P.Eng. - f i e l d  and o f f i c e  
Pe r iod  May 15-June 74 5 days @ $125.00 

ROOM AND BOARD 

4 days @ $30.00 

TRAVEL 

Pro- ra ted  share of costs  

ANALYSES 

Assay charges: 5 @ $16 = 80.00 
3 @  9 =  27.00 
2 8  1 9 =  38.00 
4 @  3 1 =  1 24.00 

Geochemistry 31 @ 6.10 = 189.10 

$458.1 0 

HELICOPTER SUPPORT 

Texasgul f  Be1 1 206B - 4 h rs  @ $300.00 1,200.00 

Withdrawal f rom PAC Account 700.00 

Pro- ra ted  share o f  topographic mapping 1,000.00 

TOTAL $4,213.10 



STATEMENT OF EXPENDITURES 

BOYA 3 

SALARIES AND FRINGE BENEFITS - TEXASGULF INC. 

P.J.S. Boyle - Geologis t  - mapping 

May 31-June 2 i n c l .  3 days @ $90.00 = $270.00 

H. R. Schmi t t  - Geologis t  - mapping & sampling 

June 1 & 2 2 days Q $50.00 = 100.00 

G.N. Mannard - Ass i s tan t  - sampling 

May 31-June 2 i n c l .  3 days Q $35.00 = 105.00 

$475.00 

ROOM & BOARD 

8 days @ $30.00 

TRAVEL 

Pro - ra ted  share o f  costs  

ANALYSES 

Geochemi s t ry  79 Q $6.10 

Shipping Charges 

HELICOPTER SUPPORT 

Texasgul f  B e l l  2068 3.5 h r s  8 $300.00 1,050.00 

$2,401.90 

W i  thdrawal f rom PAC Account 700.00 

$3,101.90 

Pro- ra ted  share o f  topographic mapping 330.00 

TOTAL $3,431.90 














