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INTRODUCTION 

Location, Access, and Terrain. 

The BOYA property i s  located in northeastern Br i t i sh  Columbia, 
approximately ten  kilometres northeast  of the confluence of the Kechika 
and Turnaga in  Rivers (see Figures 1 and 2 ) .  
h i l l ,  with about 300 metres r e l i e f ,  r i s ing  above the broad Kechika River 
Valley. 
Access i s  a t  present by hel icopter  f r o m  various points on the Alaska 
Highway, t o  the n o r t h  and eas t .  

Property History and Definition 

The claims cover a small 

This area forms the southernmost extension o f  the Liard Plain. 

The BOYA claims were located in June, 1977. Work on the pro- 
perty has been completed by Texasgulf, Inc. ,  on behalf of i t s  wholly 
owned subsidiary,  Texasgulf Canada Ltd. ,  the registered owner of the 
claims. The property consis ts  of four MGS claims t o t a l l i n g  60 units 
(see Figure 3 ) .  
w h i c h  fu r the r  work i s  contemplated. 

Summary of Work Completed 

The property i s  a t  present a raw t u n g s t e n  prospect on 

Geological invest igat ions 

During the  per iod May 15 to  June 4 ,  b r ie f  geological evalu- 
a t ions of the claims were undertaken by G . R .  Pea t f ie ld ,  P.J.S. Boyle, and  
H.R. Schmitt. General geological relationships were studied, a crude 
s t r a t ig raph ic  section was measured, and  several rock samples were col lected 
for assay. 
b u t  two werecontinuous c h i p  samples across portions of a s ing le  outcrop, 
and two others were samples of spec i f ic  l i t ho log ic  units within the above 
continuous sample in te rva ls .  

These samples were mostly grabs intended as character  samples, 



VltJ381W 



I 

Detailed L o c a t i o n  Map 

B O Y A  CLAIMS 



- 4 -  

B O Y A  4 i 

Y A  3 

/ 

/"" 

f 

-/= 
I 

I 1 Texasgulf I ~ c .  I 
Fig. 3 

C L A I M  S K E T C H  

B O Y A  CLAIMS I 
DATE 1 ORW.0 NO. WORK ay I D R ~ W N  BY I 

1 1 I 
to00 

Scale In MaIran 



APPENDIX C 

Statements of Qual i f ica t ion  



STATEMENTS OF QUALIFICATION 

P.J.S. Boyle - Geologist 

University of Saskatchewan i n  1972. 
i n  British Columbia from 1972 t o  the present,  and has been employed by 
Texasgulf Inc. since 1974. 

H.R.  Schmi t t  - Geologist 

University o f  Bri t ish Columbia i n  1977. 
o f  posi t ions by Texasgulf Inc., f o r  summer seasons from 1975 t o  the present. 

G.N.  Mannard - Assistant 

P.J.S. Boyle obtained his B.Sc. degree i n  Geology from the 
He has been engaged i n  exploration 

H.R. Schmi t t  obtained his B.Sc. degree in Geology from the 
He has been employed i n  a var ie ty  

G.N. Mannard has completed the f i rs t  year  o f  studies f o r  a 
B.Sc. a t  Queen's University a t  Kingston. 
f o r  summer seasons since 1976. 

He has been employed by Texasgulf 
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BOYA 1978 Group & BOYA #3 



STATEMENT OF EXPENDITURES 

BOYA 1978 GROUP 

SALARIES AND FRINGE BENEFITS - TEXASGULF I N C .  

G.R. Pea t f i e ld ,  P.Eng. - f i e l d  and o f f i c e  
Per iod  May 15-June 14 5 days @ $125.00 

ROOM AND BOAR0 

4 days @ $30.00 

TRAVEL 

Pro- ra ted  share o f  cos ts  

ANALYSES 

Assay charges: 5 @ $16 = 80.00 
3 @  9 =  27.00 
2 @  1 9 =  38.00 
4 @  3 1 =  124.00 

Geochemistry 31 @ 6.10 = 189.10 
$458.10 

HELICOPTER SUPPORT 

Texasgul f  B e l l  2068 - 4 h r s  @ $300.00 

$ 625.00 

120.00 

1 l O . D O  

458.10 

1,200.00 

2,513.10 

Withdrawal from PAC Account 700.00 

$3,213.10 

1,000.00 

TOTAL $4,213.10 

Pro- ra ted  share o f  topographic  mapping 



STATEMENT OF EXPENDITURES 

BOYA 3 

SALARIES AN0 FRINGE BENEFITS - TEXASGULF INC. 

P.J.S. Boyle - Geologist - mapping 
May 31-June 2 incl .  3 days @ $90.00 
H.R.  Schmi t t  - Geologist - mapping & 

June 1 & 2 2 days @ $50.00 
G.N. Mannard - Assistant - sampling 
May 31-June 2 incl .  3 days @ $35.00 

ROOM & BOAR0 
8 days @ $30.00 

TRAVEL 
Pro-rated share of costs 
ANALYSES 
Geochemistry 79 @ $6.10 
Shipping Charges 

- - $270.00 
s amp1 i ng  

100.00 - - 

- - 105.00 
$475.00 $ 475.00 

481 .90 

30.00 
$511.90 

240.00 

125.00 

511.90 

HELICOPTER SUPPORT 
Texasgulf Bell 206B 3.5 hrs @ $300.00 1,050.00 

$2,401.90 
Withdrawal from PAC Account 700.00 

$3,101.90 
330.00 

TOTAL $3,431.90 

Pro-rated share of topographic mapping 
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Geochemical surveys 

Concurrent with the above work, a t o t a l  of 110 s o i l  samples 
were col lected on contour and down-slope t raverses ,  in an attempt t o  
gain some indication of the dis t r ibut ion of mineralization. 

Topographic mapping 

Following the f i r s t  phase of the above work, i t  became apparent 
t h a t  fu r ther  more t i g h t l y  controlled work would be necessary, and  
McElhanney Surveying and Engineering Ltd.  were commissioned to  prepare 
a topographic map, a t  a scale  of 1:5,000, t o  cover the e n t i r e  property. 
T h i s  map was n o t  avai lable  fo r  the surveys described i n  this report, 
b u t  will  be used f o r  further work planned l a t e r  t h i s  season. 

Work Distribution 

The geological and geochemical surveys were car r ied  out on 
portions o f  the BOYA 1 and BOYA 3 mineral claims. 

GEOLOGY 

Regional Se t t ing  

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

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 imes tone  and ca lcareous  p h y l l i t e ;  l imestone;  i n t ruded  by 
greens tone  si l ls  and dykes; inc 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 lack  and grey s l a t e ,  s i l t s t o n e ,  sand- 
s t o n e ,  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  
inc 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 slate 
and s h a l e ;  limestone-cobble andboulder  conglomerate; g r i t ,  
greywacke; i n t ruded  by sills and dykes of gabbro and/or  
d i o r i t e .  
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This area i s  presenxly considered by Templeman-Kluit (1977) to  form the  
southern extension of the Selwyn Basin. 

Outcrop density i s  low and access i s  par t icu lar ly  d i f f i c u l t  
within t h i s  region, and i t  i s  l i k e l y  t h a t  t he  t rue geologic picture i s  
somewhat more complicated t h a n  t h a t  shown on published maps. 
of g r a n i t i c  rocks i n  the general region of the BOYA claims have been 
pub1 ished t o  date. 

Local Geology 

No reports 

T h e  local geology i n  the central  and southern portions o f  the 

The east side of the h i l l  i s  underlain by a westward dipping 
property is  much more complex than would be suspected from published 
information. 
succession of limestone, limey shale ,  and peli t ic andarenaceoussedimentary 
rocks. On a local sca le ,  i n  the interbedded shale and limestone s t r a t a ,  
these rocks show the effects of small-scale isocl inal  f o l d i n g .  
southern claim (BOYA 3) the succession contains an appreciable amount of 
coarser arenaceous sedimentary rocks, o r  ' g r i t s ' .  

On the  

On the BOYA 1 claim, the sedimentary succession has been intruded 
by a small porphyrit ic quartz monzonite o r  granodiorite p l u t o n .  The t o p  
o f  this mass i s  interpreted as being approximately half way up the h i l l ,  
and numerous dykes extend upward through the sequence, almost t o  the top 
o f  the h i l l .  
quartz porphyry. 
rounded quartz phenocrysts 
c rys t a l s  up t o  3 mm, and abundant 1 m fe ldspar  phenocrysts. 
groundmass material has abundant potassium feldspar,  as evidenced by strong 
yellow s ta in ing  w i t h  sodium cobal t in i t ra te .  
5-10% of rounded quartz phenocrysts u p  t o  5 mm, and 15-20% equant, unstained 
feldspar  phenocrysts, set  i n  a fine-grained potassic  matrix. 

T h i s  rock could, a t  l e a s t  in  some places, be termed a b io t i te -  
One specimen of f a i r l y  fresh rock contains 20-30% o f  

The f i n e  
up t o  5 mm i n  diameter, 5% shiny black b i o t i t e  

A specimen from a dyke has 
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I n  t h i n  sec t i on ,  the  b i o t i t e - q u a r t z  porphyry shows subhedral t o  

rounded, l o c a l l y  embayed quar tz  g ra ins  w i t h  complex e x t i n c t i o n  pa t te rns ,  and 

abundant p lag ioc lase  g ra ins  o f  medium b a s i c i t y ,  showing complex o s c i l l a t o r y  

zoning. 

they show s e r i c i t i c  a l t e r a t i o n .  B i o t i t e  i s  a lso una l te red  except near  

quar tz  v e i n l e t s .  

aggregate except near  qua r t z  v e i n l e t s  where the re  i s  abundant s e r i c i t e .  

The fe ldspars a r e  very f r e s h  except near  qua r t z  v e i n l e t s ,  where 

The groundmass i s  composed o f  a g ranu la r  quar tz - fe ldspar  

A t h i n  s e c t i o n  o f  the  quar tz  porphyry dyke rock shows subhedral 

t o  rounded quar t z  g ra ins  and h i g h l y  a l t e r e d ,  s e r i  t i c i z e d  f e l d s p a r  phenocrysts 

w i t h  o n l y  very  r a r e  p o l y s y n t h e t i c  twinn ing.  Maf ic  minera ls ,  probably  

b i o t i t e ,  have been complete ly  a l t e r e d  t o  magnet i te  and c h l o r i t e ( ? ) .  

i s  common, i n  t iny stubby prisms. 

The p l u t o n  has horn fe lsed and l o c a l l y  s k a r n i f i e d  t h e  sedimentary 

s t r a t a ,  and t h e  e n t i r e  rock  mass i s  c u t  by a p a r a l l e l  s e t  o f  quar tz  and 

quartz-carbonate veins.  

l o c a l l y  represent ing  almost h a l f  o f  t h e  rock volume, b u t  they  are  a l so  

common i n  t h e  h o r n f e l s  and skarn un i t s ,  and extend upward a t  l e a s t  as f a r  

as the  dykes. The t r e n d  o f  the  dykes i s  n o t  necessa r i l y  p a r a l l e l  t o  t h e  

ve ins . 

A p a t i t e  

These ve ins are  most abundant w i t h i n  t h e  p lu ton ,  

The general  geology o f  t h e  p roper t y  i s  shown on F igure  4, and 

two schematic cross-sect ions are  presented on F igu re  5. 

A l t e r a t i o n  and M i n e r a l i z a t i o n  

Two bas ic  types o f  a l t e r a t i o n  and m i n e r a l i z a t i o n  are  p resen t l y  

known on t h e  BOYA proper ty .  

i f i c a t i o n ,  and in tense  quar tz  ve in ing  w i t h i n  and adjacent  t o  g r a n i t i c  

rocks. 

These are  s t r a t i g r a p h i c a l l y  c o n t r o l l e d  skarn- 
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Skarn 

Apparently r e s t r i c t ed  t o  a pa r t i cu la r  s t r a t ig raph ic  posi t ion,  
immediately above a thin u n i t  o f  interbedded shale  and limestone, a re  
several occurrences o f  disseminated t o  semi-massive pyr rhot i te  mineralization. 
The sulphides,  comprising pyrrhot i te  and l e s se r  chalcopyrite,  are contained 
i n  very small (maximum 20 cm by 2 m )  pods, in a generally skarnif ied country 
rock. One t h i n  sect ion o f  this disseminated sulphide material shows pyrrhot i te  
in a granular skarn composed largely of clinopyroxene (hedenbergite?) and 
plagioclase w i t h  l e s se r  amounts of quartz and ca l c i t e .  
contains small amounts o f  very fine grained disseminated schee l i t e ,  and a 
representative sample assays 0.11% C u  and 0.15% W03. Similar skarns have 
some garnet developed, and a l so  con ta in  disseminated pyr rhot i te ,  chalcopyrite 
and schee l i te .  

T h i s  pa r t i cu la r  skarn 

Other, typical ly  very f i n e  grained "porcelainite" type skarns are 
common on the property; these have very low sulphide content and are 
apparently not tungsten bearing. 
f ine ly  banded rock w i t h  coarser bands made up o f  a granular aggregate of 
quartz,  fe ldspar (?)  and probably clinopyroxene (hedenbergi t e ? ) ,  and finer 
bands of quartz,  carbonate and probably some carbonaceous material .  Very 

narrow cross-cutt ing veinlets  of carbonate a re  common. 

One thin section o f  such a skarn shows a 

Quartz-vein swarms 

The g ran i t i c  intrusive and immediately surrounding rucks a r e ,  as 
described above, cut by swarms o f  paral le l  quartz and quartz-carbonate veins 
varying from 5 mm t o  local ly  20 cm i n  thickness. The quartz i s  milky white, 
and only loca l ly  shows megascopic crystal  forms. Where these veins cut the 
mineralized skarns, they contain sparse chalcopyrite,  spha ler i te  and  ra re ly  
galena mineralization, w i t h  some disseminated f i n e  grained schee l i te .  
amounts o f  schee l i te  a l so  occur in some quartz veins with e s sen t i a l ly  no 
sulphi de content. 

Small 
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The quartz vein swarms are  much s t ronger  within the intrusive 

Here, in the more intense portions of the swarms, the veins have rocks. 
s i d e r i t i c  cores,  and contain small amounts of very f ine  grained disseminated 
schee l i t e  and powelli te,  and sparse extremely f i n e  grained molybdenite. 
Locally, there are  instances of cross-cutt ing relat ionships  where narrow 
quartz ve in le t s  with schee l i te  have been cut by l a t e r  quartz veins which 
are  apparently barren. 
shows t h a t  the country rock i s  s imi la r  t o  the biot i te-quartz  porphyry 
described above, b u t  the groundmass i s  coarser, probably recrys ta l l ized ,  
the feldspar  phenocrysts a re  very strongly a l t e r ed ,  and s e r i c i t e  i s  coarser 
grained and more abundant. 

Assay Results 

A t h i n  section of intensely veined in t rus ive  rock 

Bio t i te  has been completely destroyed. 

The assay resu l t s  fo r  several character and continuous chip samples 
a re  shown on Figure 6 and 7 ,  and sample descriptions a re  included together 
w i t h  r e su l t s  i n  Appendix A. 

Assessment of Potential  

The property covers a previously unknown occurrence of tungsten 
and molybdenum mineralization, i n  presumed lower Paleozoic miogeoclinal 
sedimentary rocks i n t r u d e d  by a quartz-rich pluton. 
t o  speculate on the economic poten t ia l ,  b u t  f u r the r  work i s  obviously 
necessary . 
GEOCHEMISTRY 

Details of Survey 

I t  i s  much t o o  ear ly  

In the course of t h i s  survey, a to ta l  of 110 s o i l  samples were 
col lected f o r  analysis ;  locations are shown on Figure 8a. 
sampled was B horizon s o i l  a t  depths between 3 and 25 cm, although local ly  
considerable t a lus  f ines  material was included. The minus 80-mesh fract ion 

The material 
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was analyzed, by Bondar-Clegg and Co. Ltd.  i n  North Vancouver, for  to ta l  

W ,  Mo, Cu and Zn. Details of extractions and analytical  techniques are  
g iven  together with a l l  resu l t s  on the report  sheets included as Appendix 

B. 

Results 

The geochemical r e su l t s  are  shown on Figures 8b through 8e. A 
coherent, coincident and intense anomaly i n  a l l  four metals occurs i n  the 
area of the quartz-veined and mineralized intrusive body, w i t h  i t s  sur- 
rounding skarns, on the BOYA 1 claim. 
defined and coincident anomaly pattern i s  shown in the area of a s ing le  
intrusive outcrop on the BOYA 3 claim, and may represent a buried system 
s imi la r  t o  t h a t  exposed to  the northeast. 
samples from southwest of the second anomaly centre cannot be interpreted 
a t  this time. 

A much less intense,  b u t  s t i l l  well- 

Much more weakly anomalous 

J.M. Newell, P.Eng. 

I 

P.J.S. Boyle, B.Sc. 
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3 
Percent 

0.05 

0.44 

0.03 

0.01 

0.15 

0.01 

Sn 

Percent 

4 . 0 0 1  
<0.001 

~ . 0 0 1  

4.001 
- 
- 

Percent 

......,. ~ .......... . , , , . . . . . . . .  . ~ .  
Province of British Colurrlbia 

rma v u m  
P W  TON 

(2000 LBS.) 
- 
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samples. 3 4PrebQ tPdifJ! that the following are the results of assays made by us upon the herem described ore 

MARKED 

2757 

2758 

2759 

2761 

GOLD 

Ounces 
per Ton 

Value 
per Ton 

SILVER 
Ounces 

per Ton 

MoS2 

Percent 

0.003 

0.002 

0.002 

0.002 

__ y 
Percent 
- 

0.01 

0.01 

0.02 

:0.01 

Percent Percent Percent 
- 

Percent 
- 

Percent 
- 

TOTAL VALUE 
PER TON 

G?ooo LBS.) 

.... .. . . . .. . ..... ... .. 
of British Colunibia 
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MARKED 

2762 

2751 

2752 

GOLD 

Ounces 
per Ton 

Value 
per Ton 

Ounces 
per Ton 

wo3 

Percent 

0.11 

0.04 

0.42 

Percent Percent 

- 
Percent 

-- 
Percent 
- 

Percent Percent 

. . . . . . . . . . . . . . . . . . . . . . . .  
of British Colunibii 

TOTAL VALUE 
PER TON 

(2000 LBS.) 



No. 
2751 

2752 

2753 

2754 

2755 

2756 

2757 

275% 

2759 

2 760 

2 761 

2762 

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

- Description 

Continuous chip across 2 m of heavily quartz-veined intrusive 
outcrop (see Figure 7).  Rock has v is ib le  schee l i te  and moly- 
bdenite i n  quartz veins. 

Continuous chip across second 2 m interval  of above outcrop. 

C h i p  sample across entire 4 metres of above outcrop, se lec t ive  
sample of quartz veins. 

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

Select ive grab o f  massive pyrrhot i te  from a 20 cm by 2 m pod i n  
skarn. Material has v i s ib l e  chalcopyrite and very f ine  grained 
schee l i te .  

Hedenbergite(?) skarn with strong disseminated pyrrhot i te ,  t races  
o f  chalcopyrite. 

Lharacter grab sample of b i o t i t e  quartz porphyry w i t h  narrow 
quartz veinlets,  ra re  schee l i te .  

Pale green banded porcelainous skarn a t  contact with gran i t ic  
rocks; ra re  quartz veinlets .  

Character grab sample o f  b i o t i t e  quartz porphyry w i t h  narrow 
quartz ve in le t s ,  very r a re  scheel i te .  

Character grab sample of quartz porphyry with extremely weak 
quartz v e i n i n g .  

Character grab sample of b i o t i t e  quartz porphyry, from a narrow 
dyke. 

Grab sample from w i t h i n  interval of sample 2751; intense quartz 
ve in ing  and strong fluoresence, from schee l i te  and powellite. 

Rock has very weak quartz veining. 
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BONDAR-CLEGG & COMPANY LTD. 
1500 PEMBERTON AVE.. NORTH VANCOUVER, B.C. PHONE: 985-06B1 TELEX, 04-54554 

Geochemical Lab Report 
W ;  Basic Fusion 

~ ~ ~ ~ ~ ~ t , ~ ~  Cu.Mo.Zn. : Hot Aqua Renia R ~ ~ ~ ~ ~ N ~ ,  28 - 215 PROJECT: 53 

M e t h o d C u - W - t o m  A i c  Absorpt ion From i l f  Inc. 

Fraction Used - Date May 31, 19 78 

W; Colourimetric 

SAMPLE NO. 

53 - 1 - 78 
2 

3 

4 

5 

6 

-7 
I 8 
I 

14 

15 

I 16 

17 
:" 
F 

cu Mo Zn W 
PPm P P  PPm PPm 

129 620 

I I I 



, I 
I i' 

BONDAh-CLEGG & CObIPANY LTD. 
1500 PEMBERTON AVE., NORTH VANCOUVER, B.C. PHONE: 985-0681 TELEX: 04-54554 

7 

CU 
PPm 

53 - 23 - 78 8 72 < 1 5 53 - 53 - 78 21 

24 36 116 3 5 54 42 

25 29 72 2 6 55 44 

26 72 32 2 5 56 48 

27 200 28 17 5 57 18 

28 48 88 2 5 58 11 

29 37 64 3 5 59 9 

cu Zn Mo w SAMPLE NO. PPm PPm PPm PPm SAMPLE NO. 

~~ 

Geochemical Lab Report 

Zn Mo W 
PPm PPm PPm 

56 1 6 

92 2 8 

108 4 4 

88 4 5 

68 2 5 

92 5 4 

62 1 5 

Extractioncu,~n,Mo;Hot Aqua Regia W;Basic Fusion Report No. 28 - 277 PROJECT; 53 

30 47 88 2 6 60 

31 51 90 3 4 71 

32 63 90 3 5 72 

33 70 88 3 3 73 

34 60 88 4 6 74 

--- 35 194 19 20 58 10 75 

36 . 152 1140 36 8 76 

37 60 176 8 8 77 

38 102 300 11 8 78 

39 43 96 3 4 79 

1 4 6 , l  40 06 4 5 80 
- -  - - __- _.__ - --  - . . - - - . -. - -~ 

- -  _ _  

Metho&u.Zn,Mo: Atomic Absorption W;Colourimetr. ic From Texasmlf Inc . 
Fraction Used Date Jrim 9 -  m3L- 

- 

14 28 < 1 4 

4 22 < 1 _ _  4 

9 38 < 1 5 

2 8 < 1  10 

3 10 < 1  5 

9 10 < 1  5 

10 20 1 4 

4 14 < 1  5 

8 14 < 1  4 ,  

1 

10 24 < 1  8 

I 23 64 C l  5 ,. 
- - _ _  - .  . 

- -  

42 53 126 

725 9 go 

- -  

43 64 80 

45 70 13 2 

44 
I *- 

-I-<) 

> 1 

i 46 41 72 

- -  - - -  
4 5 82 56 74 2 4 

-- . c*-- - -- - - 

2 13 83 12 88 2 . ,, 3 

4 k i; - 29 74 3 4 

1 . I -  - 
47 96 3 5 

t , - _ _  - 
- ir4 1, 30 
- - _  - - 

4 5 86 46 70 3 4 . 
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95 
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96 

101 

10 2 

[ 103 
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