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In t roduc t ion  

I n  t h e  per iod June 2 t o  August 18, 1981, Armco Mineral  Explora t ion  

Limited continued exp lo ra t ion  of t h e  Chu minera l  p roper ty ,  Omineca Mining 

Div is ion ,  B.C. by means of diamond d r i l l i n g .  A t e n t  camp, and co re  s t o r a g e  

f a c i l i t i e s  were b u i l t  and 2,396 metres of d r i l l i n g  were completed. 

t u r e s  exceeded $50,000. 

Expendi- 

A prev ious ly  discovered molybdenite-bearing zone w a s  extended by 

1981 d r i l l i n g .  Addi t iona l  exp lo ra t ion  work i s  requi red  i n  o rde r  t o  de t e r -  

mine t h e  geologica l  c h a r a c t e r i s t i c s ,  s i z e  and t enor  of t h e  minera l  depos i t .  

Locat ion 

The Chu molybdenite prospec t  i s  loca ted  between e l e v a t i o n s  1220 

and 1400 metres a t  t h e  south end of t h e  Nechako Range, Cen t ra l  B r i t i s h  

Columbia. It is  170km southwest of t h e  c i t y  of P r ince  George and about 

6.5km w e s t  of t h e  west end of Chutanl i  Lake (F igures  1 and 2). 

The surrounding terrain i s  t y p i c a l  of t h e  c e n t r a l  po r t ion  of t h e  

intermontane physiographic  b e l t :  heav i ly  wooded s lopes ,  subdued topo- 

graphy, ex tens ive  unconsol idated g l a c i o - f l u v i a l  d e p o s i t s  and l i m i t e d  bed- 

rock exposures.  

C l i m a t e  i s  moderate: summer cond i t ions  are warm wi th  d r y  o r  

showery weather;  w i n t e r s  are cold wi th  only  one t o  two metres of snowfal l .  

The town of  Vanderhoof, l oca t ed  on Highway 16 125km by road n o r t h  

of t h e  Chu proper ty ,  i s  t h e  n e a r e s t  popula t ion  c e n t e r  and provides  a l l  

support  services requ i r ed  i n  minera l  exp lo ra t ion  work. 

Access 

The Kluskus Fores t ry  road provides  convenient a l l  weather access  

t o  t h e  Chu proper ty  area. It starts a t  Engen on Highway 16, about 19km 

w e s t  of Vanderhoof, and passes  3km south  of t h e  Chu campsite.  A rough 

four-wheel d r i v e  bush road w a s  cons t ruc ted  t o  connect t h e  camp and d r i l l i n g  

areas t o  km 106.5 of t h e  Kluskus road. 

Camp and Core Processing F a c i l i t i e s  

A f i v e  s t r u c t u r e  t e n t  camp w a s  b u i l t  dur ing  f i r s t  h a l f  of June 1981 
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t o  accommodate personnel  employed i n  t h e  d r i l l i n g  program. 

s i s t e d  of two "bunk house" tents ,  a "dry", an  o f f i c e  t e n t  and a cookery. 

A d i e s e l  p l a n t  provided power f o r  l i g h t i n g  and appl iances .  A 500 l i t r e  

tank  s t o r e d  water that  w a s  pumped from "Portnoy Lake" a d i s t a n c e  of 400 

The camp con- 

metres. 

Diamond d r i l l  c o r e  w a s  geo log ica l ly  logged and then  s to red  f o r  

A t e n t  frame s h e l t e r e d  t h e  c o r e  process ing  area and f u t u r e  re ference .  

co re  t r a y s  were s t o r e d  i n  covered r acks  cons t ruc ted  of t imbers ,  dimension 

lumber and steel r e i n f o r c i n g  rods.  The r acks  enable  semi-permanent s a f e ,  

a c c e s s i b l e  s t o r a g e  of core .  

H i s to ry  

The Chu minera l  p roper ty  was discovered i n  1969 by prospec t ing  

and r eg iona l  scale geochemical sampling. Programs of prospec t ing ,  geo- 

l o g i c a l  mapping, soil sampling, test p i t t i n g ,  geophysical  surveys  and 

shal low diamond d r i l l  ho le s  explored t h e  area i n  t h e  ensuing year .  

Following b u i l d i n g  of t h e  Kluskus road i n  t h e  mid-l970's, Asarco Incor- 

porated acquired a l l  of t h e  main area of exp lo ra t ion  i n t e r e s t .  

Mineral  Explora t ion  Ltd.  j o ined  wi th  Asarco i n  1979 and i n i t i a t e d  road 

bu i ld ing  and diamond d r i l l i n g  work. 

h o l e s  wi th  aggrega te  l e n g t h  of 3400 metres. 

Armco 

To d a t e  Armco has  d r i l l e d  t en  

1981 D r i l l i n g  Program 

Seven NQ-size diamond d r i l l  h o l e s  t o t a l l i n g  2396 metres i n  l eng th  

A Longyear Super 38 were cored i n  t h e  per iod  June 19 t o  August 18, 1981. 

d r i l l  and a Case Model 1150 crawler-type t r a c t o r  were provided by t h e  

c o n t r a c t o r ,  G. and D. Diamond D r i l l i n g  Co. Ltd.,  of Surrey,  B.C. 

The d r i l l i n g  program was planned and superv ised  by P h i l i p  I. 

Conley, P. Eng. and Er ik  Ostensoe, geo log i s t , o f  :,rmco's s t a f f .  F i e ld  

management and core  logging  d u t i e s  were con t r ac t ed  t o  Edward R. Kruchkowski, 

geo log i s t ,  on a per diem b a s i s .  

s t o r a g e  and expedi t ing  chores  were performed by P i e t e r  Kos. 

Camp maintenance, co re  handl ing and 

The purpose of t h e  1981 d r i l l i n g  program w a s  t o  explore  ex tens ions  

of a previous ly  ind ica t ed  molybdenite zone wi th  emphasis on t e s t i n g  i t  at 
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w g r e a t e r  depths  and de termina t ion  of geo log ica l  parameters  t h a t  govern d i s -  

t r i b u t i o n  of  t h e  molybdenite mine ra l i za t ion .  

Discussion of 1981 D r i l l i n g  Program 

A s  mentioned above, t h e  1981 diamond d r i l l i n g  program f u r t h e r  

explored t h e  Chu molybdenite prospect .  The i n i t i a l  t h r e e  ho le s ,  t o t a l l i n g  

1,000 metres, d r i l l e d  by Armco dur ing  t h e  1980 f i e l d  season revea led  

qua r t z  stockwork molybdenite mine ra l i za t ion  hos ted  by b i o t i t e  hornfe lsed  

s i l t s t o n e .  The minera l ized  zone appeared t o  be  r e l a t e d  i n  some fa sh ion  

t o  t h e  presence of g r a n o d i o r i t e  dykes. One d r i l l  ho le ,  number 80-2, 

i n t e r s e c t e d  unmineralized g r a n o d i o r i t e  t h a t  was be l ieved  t o  be p a r t  of 

t h e  Nechako I n t r u s i o n s .  

The 1981 d r i l l i n g  extended t h e  minera l ized  zone t o  850111 length .  

Deepest h o l e s  reached 30Om below su r face .  The con tac t  between ove r ly ing  

p y r o c l a s t i c  a n d e s i t e  was t r aced  a f u r t h e r  30Om wes te r ly  and a p rev ious ly  

unknown zone of f a u l t i n g  r e l a t e d  t o  g r a n o d i o r i t e  dykes w a s  revea led ,  par- 

t i c u l a r l y  i n  d r i l l  ho le s  81-3, 81-4 and 81-5. 

Newly acqui red  subsur face  information may enable  re-evaluat ion of w 
geophysical  surveys  performed i n  1970 by previous  ope ra to r s .  

Conclusions 

Although t h e  exp lo ra t ion  model of  a minera l  zone i n  a hornfe lsed  

s i l t s t o n e  u n i t  sandwiched between p y r o c l a s t i c  a n d e s i t e  and Nechacko 

I n t r u s i o n s  w a s  s u b s t a n t i a t e d  by t h e  r e c e n t  d r i l l i n g ,  d i s r u p t i o n  by dykes 

and f a u l t i n g  is more seve re  than  p rev ious ly  suspected.  

is requ i r ed  t o  determine l i m i t s  of t h e  zone and provide  more d e t a i l e d  

information about t h e  r e l a t i o n s h i p  of t h e  molybdenite m i n e r a l i z a t i o n  t o  

i ts  h o s t  rocks.  

Addi t iona l  d r i l l i n g  
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SUMMARIZED GEOLOGICAL LOGS 

DIAMOND DRILL HOLES 81-1 to 81-7 
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CW PROJECT - NECHAKO RANGE, B.C.  

DIAMOND DRILL HOLE 81-1 
W 

S t a r t :  June 20/81 Coordinates:  10,184.045 N 
F in ish :  J u l y  1 ,  1981 9,774.094 E 
Core S ize :  NQ Eleva t ion :  1380.88m (4530.45 f t . )  
Core Recovery: 99.3% I n c l i n a t i o n :  -52' 
Sample: S p l i t  Core Bearing : 2 10' 

Length: 478.2m (1569 f t . )  

D i r e c t i o n a l  Survey: Beaginq IncJ i na t  i o n  
Co l l a r  210 43' (by survey) -52: (by compass) 

132 .61~ 435' NA -500 45' (by ac id  b o t t l e  e t ch )  

254.8m 836' NA 

I 1  11 11 187.8m 616' NA -4 go 

379.8m 1246' NA -43O 45' 

-460 30' I 1  I 1  11 

11 I 1  I t  

I 1  I 1  I1  

I1  11 

318.8m 1046' NA -46 

478.2m 1569' NA -44O 30' I 1  

Geology 

0 - 3.66 (1 - 12') Overburden 
3.66 - 27.4 , (12  - 90 ' )  And e s it  e 

The a n d e s i t e  i n t e r s e c t e d  i n  the upper p o r t i o n  of DH 81-1 c o n s i s t s  of a 
h ighly  f r a c t u r e d  po rphyr i t e  rock t h a t  is  v a r i a b l y  mot t led  due t o  a l t e r a t i o n  
a long  f r a c t u r e s .  
i n  a pu rp le  t o  grey green ground mass. 
c h l o r i t e  form up t o  15% of t h e  rock. 
p y r r h o t i t e  occur along f r a c t u r e s  and may comprise up t o  10% of t h e  rock. 
Garnet w i th  minor ep ido te  occur s  as coa r se  b l e b s  and s t r i n g e r s .  

w It con ta ins  up t o  40% anhedra l  and subhedra l  f e l d s p a r  c r y s t a l s  
Hornblende phenocrys ts  a l t e r e d  t o  

Abundant p y r i t e  and weakly magnetic 

27.4 - 478.2 (90' - 1569') S i l t s t o n e  

The s i l t s t o n e  c o n s i s t s  of a dense  s i l i c e o u s  f i n e  gra ined  rock wi th  minor 
a r g i l l i t e  and sandstone beds. The u n i t  has  been v a r i a b l y  a l t e r e d  t o  a weakly 
f o l i a t e d  rock wi th  b i o t i t e  banding and c u t  by a molybdenite bea r ing ,  gene ra l ly  
f i n e ,  qua r t z  stockwork. A t  least two s e p a r a t e  ages  of molybdenite minera l iz -  
a t i o n  a re  i n d i c a t e d ,  c u t  by l a t e r  and wider q u a r t z  ve ins .  These l a t e r  v e i n s  
are gene ra l ly  ba r ren  except f - " r  t h e  m i n e r a l i z a t i o n  incorpora ted  from t h e  pre- 
e x i s t i n g  ve ins .  
approximately 97.5 - 274.3 (320 - 900') P y r i t e  and p y r r h o t i t e ,  p re sen t  through- 
ou t  t h e  e n t i r e  s e c t i o n ,  occur as f r a c t u r e  f i l l i n g s  and a long  t h e  qua r t z  ve ins .  

The s t rongesc  and b e s t  minera l ized  stockwork occur s  from 

The s i l t s t o n e  i s  c u t  by narrow porphyr i t e  g r a n o d i o r i t e  dykes t h a t  c o n s i s t  
of coa r se  f e l d s p a r  c r y s t a l s  i n  a meditim gra ined  grey equ ig ranu la r  ground mass. 
Hornblende i s  p resen t  i n  amounts up t o  5%. 
p y r i t e  and rare f i n e  ground disseminated molybdenite. The i n t r u s i v e  i s  c u t  by 
molybdenite bear ing  qua r t z  v e i n l e t s  bu t  a l s o  c u t s  molybdenite bea r ing  f r a c t u r e s  
and qua r t z  v e i n l e t s .  

The dykes c o n t a i n  3 - 5% disseminated 
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Rare narrow b a s a l t  dykes were a l s o  i n t e r s e c t e d  w i t h i n  t h e  s i l t s t o n e .  
The b a s a l t  i s  da rk  grey f i n e  grained wi th  approximately 30% mafic  minera ls .  
Green pyroxene occur r ing  as subhedral  phenocrysts  forms 10% of t h e  mafic  
conten t .  The u n i t  i s  moderately magnetic and con ta ins  minor l a te  CaCo 
v e i n l e t s .  3 

445 - 451.7 (1460 - 1482'.) Skarn 

A skarn zone i n t e r s e c t e d  w i t h i n  t h e  s i l t s t o n e  c o n s i s t s  of coa r se  seams 
of garne t  and ep ido te  up t o  3cm wide t h a t  form up t o  25% of t h e  rock. Magnetite 
and ca lc i te  are a l s o  p re sen t .  
u n i t  as t h e  rock between t h e  skarn seams i s  a h ighly  s i l i c e o u s  whi te  rock,  
poss ib ly  q u a r t z i t e .  

The zone may r ep resen t  a ca l ca reous  sandstone 

Fau l t ing  is preva len t  from 402.3 - 478.2 (1320 - 1569') as evidenced 
by h igh ly  f r a c t u r e d  zones and numerous narrow f a u l t  gouge i n t e r s e c t i o n s .  
l i t t l e  displacement i s  observed i n  t h e  f r a c t u r e d  rock. 

Very 



CHU PROJECT - NECHAKO RANGE, B.C. 
DIAMOND DRILL HOLE 81-2 

Start: July 2, 1981 

Finish: July 13, 1981 

Core Size: NQ 

Core Recovery: 99.3% 

Sample: Split core 

Co-ordinates - 10,287.5 N 9,663.2 E 

survey station 6 

Elevation - 1384.4m (4542 ') 

Inclination - -504 

Bearing - 210 az. 
Length - 1516' 462m 

0 

Directional Survey: Bearing 

Collar 210' (by compass) 

316' 96.3m 

530' 161.5111 

736' 224.3m 

1000' 305 .h  

1250 381.0111 

1516 462.0111 

Geology 

0 - 16'  

16 - 22 

22 - 24 

w 
(0.0 - 4.9) 

(4.9 - 6.7) 

(6.7 - 7.3) 

24 - 25 
(7 .3  - 7.6) 
25 - 30 

(7.6 - 9.1) 
30 - 156 

(9.1 - 47.5) 

156 - 157 

157 - 177.5 
(47.5 - 47.9) 

(47.9 - 54.1) 

177.5 - 178.5 
(54.1 - 54.4) w 

Inc Enation 

-5OU (by compass) 
-52' (by acid bottle etch) 

I 1  ' 1  ' 1  -50" 
-46' 30' 'I 11 'I 

-44> 

-41" 15' 'I 

' 1  I 1  -45' 30' 
'I I 1  ' 1  

II 'I 

Overburden 

Black argillite 

Basalt - basalt is fine grained, dense with approximately 40% 

mafics. Medium grained euhedral pyroxene form 5% of the rock. 

Black argillite 

Basalt 
Siltstone (altered Black argillite). The black argillite is 

progressively stronger altered dom. section until a brown biotite 

hornfels unit is encountered. 

molybdenite stockwork is correlated with an increase in biotite 
alteration. Bedding measurements indicate dips of 33 - 52O 

to the core axis. 

Granodiorite dyke. 

Siltstone - this section consists of a tan altered argillite with 
a stronger quartz vein stockwork. 

Granodiorite dyke. This dyke cuts off molybdenite mineralized 

quartz veins. 

An increase in a quartz vein - 
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178.5 - 330.5 
(54.4 - 100.7) 

330.5 - 332.5 
(100.7 - 101.3) 
332.5 - 390.1 
(101.3 - 118.9) 

390. 
(118. 
390. 
(119. 
420. 

1 - 390.7 
9 - ii9.i) 
7 - 420.1 
1 - 128.0) 
1 - 420.4 
0 - 128.1) 
4 - 421.4 
1 - 128.4) 
4 - 424.5 

(128. 
420. 
(128. 
421. 
(128.4 - 129.4) 
424.5 - 434.5 
(129.4 - 132.4) 
434.5 - 436 
(132.4 - 132.9) 
436 - 469.0 
(132.9 - 143.0) 
469.0 - 472.5 w (143.0 - 144.0) 
472.5 - 519.8 
(144.0 - 158.4) 
519.8 - 521 
(158.4 - 158.8) 
521 - 577 

(158.8 - 175.9) 
577 - 586 

(175.9 - 178.6) 
586 - 768.5 

(178.6 - 234.2) 

(it.!:? 1 lK-3) 
772.5 - 800 

(235.5 - 243.8) 
800 - 802 

(243.8 - 244.4) 
802 - 1143.5 

(244.4 - 348.5) 

Siltstone. At 210 feet a strong fine quartz veinlet carrying 

good molybdenite mineralization was intersected. 

banding and abundant pyrite and pyrrhotite are present d t h  the 

s t o ckwo rk . 
Granodiorite dyke. 

Siltstone. The core contains abundant biotite with a strong fine 

quartz vein stockwork mrneralized with molybdenite cut by a later 

barren quartz vein system. 

Granodiorite, 

Silt stone 

Granodiorite 

Siltstone 

Granodiorite 

Si1 t s t one 

Granodiorite 

Si1 t st one 
Granodiorite 

Si 1 t s tone 

Granodiorite 

Si1 t st one 
Granodiorite 

Siltstone - The strong prominent quartz vein - molybdenite stockwork 
ends at approximately 680'. 

disseminated and vein pyrite with less amounts of pyrrhotite and 

chalcopyrite, Sulphides form up to 7% of the rock, 
Granodiorite 

Si1 t s t one 

Granodiorite 
Siltstone - Between 947 and 1107' rock is a strongly brecciated 
siltstone with little if any displacement along fractures. 

unit may correspond to the "crackle" breccia described over short 

sections in DDH 80-3. This section contains local fine quartz 

Strong biotite 

The siltstone contains abundant 

This 

veinlets with very fine grained molybdenite. 

1143.5 - 1145.5 Granodiorite 

Siltstone 
w (348.5 - 349.v 

1145.5 - 114 
(349.1 - 350.2) .- 
1149 - 1152.-5 Granodiorte 

(350.2 - 351.3) 
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1152.5 - 1259.5 Siltstone 
(351.3 - 383.9) 
1259.5 - 1260 
(383.9 - 384.0) 
1260 - 1301.5 Siltstone. At 1270' the fine quartz stockwork increases in 
(384.0 - 396.7) 

Granodiorite 

intensity and contains very fine grained molybdenite. 
1301.5 - 1310 Granodiorite 

1310 - 1480 
1480 - 1516 Granodiorite, The granodiorite is grey unaltered with no quartz 

(396.7 - 399.3) 
(399.3 - 451.1) 
(451.1 - 462.1) 

Siltstone - The intensity of quartz veins decreases at 1350'. 

veining present. 
intersect with were cut by the late barren and wide quartz veins. 

This is in contrast to the short dykes 

1. 

2 .  

w 3* 

4. 

5. 

6 .  

7. 

b 

SUMMARY OF SEQUENCE IN FORMATION OF PRESENT ZONE 
Thermal metamorphism of shale to form argillite and 

ptygmatically crumpled quartz veinlets. 

Two stages of fracturing, biotite alteration with MoS2 mineralization, 
MoS 

quartz veinlets or along tight fractures. 

displacement along with the second stage of mineralization, 

Granodiorite dyke intrusion. 

the first stage of fracturing or after the second. 
are common in the dykes with veinlets cut off by the intrusive. 

dyke itself occassionally is cut by mineralized fractures. 
Widespread formation of a late and wide (2 - 4 cm) barren quartz stockwork. This 

stockwork cuts both the previous mineralized fractures and granodiorite. 
Commonly the quartz is emplaced along previous NOS 

mineralization along the walls as selvages. 

mineralized by coarse blebs of pyrite, pyrrhotite and occassionally chalcopyrites. 
It is believed that this mineralization has been incorporated during emplacement. 
A third stage of fracturing with pyrite-pyrrhotite and epidote, CaC03 - pyrite 
and CaCO filling the fractures. 

mineralization is earlier than the last two. However no clear evidence has been 

discovered to indicate the relationship, 

Basalt dyke intrusion possibly shortly after emplacement of the main granodiorite 

body. Both are cut by late CaCO veinlets. 

Faulting. 

along the shear planes. 

narrow sections of 

The 
is usually associated with pyrite, pyrrhotite and cholcopyrite either with 2 

Evidence in the core suggests minor 

It is unclear whether the dykes are emplaced after 
Mineralized siltstone fragments 

However the 

fractures leaving the 2 
This quartz is generally sparsely 

It is possible that the first fracture lining 
3 

3 
2 During this stage shearing in the rocks results in smearing of MoS 



CHU PROJECT - NECHAKO W G E ,  B . C ,  
DIAMOND DRILL HOLE 81-3 

Start: July 13, 1981 

Finish: July 1 7 ,  1981 

Core size: NQ 

Core Recovery: 98.9% 

Sample: Split core 

Co-ordinates - 10,426.0 N 9,593.4 E 

Elevation: 1416m (4646 feet) 

Inclination -50' 

Bearing - collar 210' 44' (by survey) 

Length 956 feet. 291.4m 

Directional Survey: Bearing Inclination 

108.5m 356' NA 

182m 596' NA 

239.6m 786' NA 
288.3m 946' NA 

0 
Collar 210 4&? (by-: survey) -503 (by compass) 

-50' 30' (by acid bottle etch) 
11 11 11 -50 ' 

-48 O 
11 11 11 

II VI I 1  , '-49' 30' 

Geology 

(feet) 
0 - 28 

28 - 59.8 

59.8 - 63 

63 - 77.5 

77.5 - 83  

83 - 100 

100 - 106.5 

106.5 - 109.5 

109.5 - 110.5 

110.5 - 265.5 

265.5 - 281.5 

281.5 - 352.5 

352.5 - 355 

355 - 383 

383 - 385.5 

385.5 - 405.8 

405.8 - 408.3 

408.3 - 413 

413 - 417 

417 - 491 

(metres) 
0.0 - 8.5 

8.5 - 18.2 

18.2 - 19.2 

19.2 - 23.6 

23.6 - 25.3 

25.3 - 30.5 

30.5 - 32.5 

32.5 - 33.4 

33.4 - 33.7 

33.7 - 80.9 

80.9 - 85.8 

85.8 - 107.4 

107.4 - 108.2 

108.2 - 116.7 

116.7 - 117.5 

117.5 - 123.7 

123.7 - 124.4 

124.4 - 125.9 

125.9 - 127.1 

1 2 7 . 1  - 149.7 

over burden 

interbedded tuff and pyroclastic andesite 

Basalt 

interbedded tuff and pyroclastic andesite 

Basalt 

black argillite 

Basalt 

Argil 1 it e 
Basalt 

Siltstone (altered argillite) 

Granodiorite 

Si1 t stone 

Granodiorite 

Si1 t s tone 

Granodiorte 

Si1 t s tone 

Granodiorite 

Silt stone 

Granodiorite 

Si1 t s t one 
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491 - 643 

643 - 647 
IW 

647 - 650 

650 - 672 

672 - 677 

677 - 677.5 

677.5 - 678 

678 - 682 

682 - 740 

740 - 743 

743 - 785 

785 - 791 

791 - 796 

796 - 797 

797 - 800.5 

800.5 - 805 

805 - 814 

814 - 815 

815 - 825 

825 - 827 

827 - 830.0 

830.0 - 830.5 

830.5 - 839 

839 - 840.5 

840.5 - 851.5 

851.5 - 852.5 

852.5 - 855 

855 - 858.5 

858.5 - 861 

861 - 861.5 

861.5 - 867 

867 - 868 

868 - 897 

897 - 900 

900 - 914.5 

149.7 - 196.0 

196.0 - 197.2 

197.2 - 198.1 

198.1 - 204.8 

204.8 - ,206.3 

206.3 - 206.5 

206.5 - 206.7 

206.7 - 207.8 

297.8 - 225.6 

225.6 - 226.4 

226.4 - 239.2 

239.2 - 241.0 

241.0 - 242.6 

242.6 - 242.9 

242.9 - 244.0 

244.0 - 245.4 

245.4 - 248.1 

248.1 - 248.1, 

248.1 - 251.5 

251.5 - 252.1 

252.1 - 253.0 

253.0 - 253.1 

253.1 - 255.7 

255.7 - 256.2 

256.2 - 259.5 

259.5 - 259.8  

259.8 - 260.6 

260.6 - 261.7 

261.7 - 262.4 

262.4 - 262.6 

262.6 - 264.3 

264.3 - 264.6 

264.6 - 233.4 

273.4 - 274 .3  

274.3 - 278.7 

Granodiorite 

Siltstone 

Granodiorite 

Si1 t s t one 
Granodiorfte 

Si1 t s t one 

Granodiorite 
Si1 t s t one 

Granodiorite 

S il t s tone 

Granodiorite 

Si 1 t s tone 
Granodiorite 

Si1 t s tone 

Granodiorite 
Si1 t s tone 
Gr anod io r i t e 
Si1 t s t one 

Granodiorite 

Si1 t s t one 
Granodiorite 

Si1 t s t one 

Granodiorite 

Silt stone 

Granodiorite 

Silt st one 

Granodiorite 

Si1 t s  tone 
Granodiorite 

Si1 t s t one 
Granodiorite 

Si1 t s t one 

Granodiorite 

Si1 t stone 

Granodiorite 
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914.5 - 919.7 278.7 - 280.3 

919.7 - 923 280.3 - 281.3 

923 - 924 281.3 - 281.6 

924 - 940.5 281.6 - 286.7 

940.5 - 942.5 286.7 287.3 

942.5 - 946 287.3 - 288.3 

946 - 950.5 288.3 - 289.7 

950.5 - 956 289.7 - 291.4 - 
956 feet - E. O.H. 291.4 - E. O.H. 

Si1 t s tone 

Granodiorite 

Siltstone 

Granodiorite 

Siltstone 

Granodiorite 

Si 1 t stone 
Granodiorite 

The siltstone unit defined in DDH 81-3 appears to consist of a vaTiaFlly 

boitite hornfelsed argillite. At the top of the hole a dense black argillite, 
thinly bedded with individual beds having a thickness of 5 - 10 mm was intersected, 

Narrow sections of very fine quartz veinlets, some ptygmatically crumpled were 
noted. No apparent biotite or molybdenite mineralization were observed within 

these sections. A s  the hole got deeper, narrow sections of biotite alteration 

were noted, generally parallel to sub-parallel to the bedding planes, 
biotite alteration occurs by 340 feet and a strong quartz-molfldenite stockwork 

was intersected at 420 - 490 feet. 

170 - 180 feet and increases in direct proportion to biotite alteration and 

quartz veining intensity. 

Total 
IrJ 

Molybdenite mieralization was first noted at 

Basalt dykes were intersected only near the fragmental andesite-siltstone 

contact as in DDH 81-1 and DDH 81-2. 

mafic rocks with minor coarser pyroxene phenocrysts appear to parallel the contact. 

The dykes consisting of dense, fine grained 

The fragmental andesite unit appears to consist of coarse parphyritic 

medium grained andesite gragments in a fine grained metrix interbedded with narrow 

lithic tuff beds. The unit is mottled green to pnrple-grey dut to alteratfon 

along fractures, obscuring the general fragment of nature of the rocks, 

and pyrrhotite form up to 5% of the unit. 
Pyrite 

The granodiorite varies from a green chloritic variety to a grey unaltered 

rock. 

stone into which it has intruded. 

The chloritic rock appears to have assimilated and recrystallized the silt- 

Numerous siltstone fragments and relict outlines w 
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of fragments were observed. 

generally from 2 - 4 cm wide. 
associated with them, either as massive blebs or fine stringers. Molybdenite is 

associated with the green chlorite variety either disseminated along the edges of 

the wide quartz veins, disseminated with the crystalline ground mss, occas ionally 

as veinlets from 1 - 2 mm or commonly as veinlets with quartz in the included 

siltstone fragments. 

The unit is cut by numerous late barren quartz veins 

Some of the veins have garnet, magnetite and epidote 

The granodiorite appears to be a dyke that parallels the drill hole: the 

hole intersects mixed siltstone and intrusive zones. 



CHU PROJECT - NECHAKO RANGE, B.C. 
DIAMOND DRILL HOLE 81-4 

Start: July 19, 1981 

Finish: July 22, 1981 

Core Size: NQ 

Core Recovery: 97.5% 

Sample: Split core 

q. 
Co-ordinate: 10,339.8 N 9,543.6 E 

Elevation: 1412.lm (4633 feet) 

Inclination: -52O 

Bearing : 2 1 0 O  az. 

Length: (706 feet) 215.2m 

Directional Survey: Bearing Inclina t ion 
0 Collar 210° (by compass) -52 (by compass) 

16.5m 54 ' NA 

59.7m 196' NA 

126.8m 416' NA 

203. Om 666' NA 

215.2m 706 NA 
Geology 
(feet) 

0 - 33 

33 - 84.5 

84.5 - 88.5 

88.5 - 114 

114 - 115 

115 - 117 

117 - 125.5 

125.5 - 132 

132 - 159 

159 - 160 

160 - 165 

165 - 167 

167 - 170 

170 - 181 

181 - 336 

336 - 339 

339 - 340 

340 - 341 

341 - 342 

342 - 348 

348 - 377 

(metres) 

0.0 - 10.6 

10.6 - 25.8 

25.8 - 27.0 

27.0 - 34.7 

34.7 - 35.1 

35.1 - 35.7 

35.7 - 38.3 

38.3 - 40.2 

40.2 - 48.5 

48.5 - 48.8 

48.8 - 50.3 

50.3 - 50.9 

50.9 - 51.8 

51.8 - 55.2 

55.2 - 102.4 

102.4 - 103.3 

103.3 - 103.6 

103.6 - 103.9 

103.9 - 104.2 

104.2 - 106.1 

106.1 - 114.9 

-56' 10 '  (by acid bottle etch) 

-51' 1 5 '  

-51' 

-50' 

-48' 30' 

11 11 I 1  

Over burden 

Si1 t s tone 

Granodiorite 
Silts tone 

Granodiorite 

Si1 t s t one 

Granodiorite 

Si 1 t s tone 
Granodiorite 

Si Its tone 
Granodiorite 

Si1 t s tone 

Gr anodio r i t e 

Si1 t s tone 

Granodiorite 

Siltstone 

Granodiorite 

Siltstone 

Granodiorite 

Si 1 t s tone 

Granodiorite 
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377 - 380 114.9 - 115.8 

380 - 389 115.8 - 118.6 

389 - 395 118.6 - 120.4 

395 - 396 120.4 - 120.7 

396 - 397 120.7 - 121.0 

397 - 402 121.0 - 122.5 

402 - 403 122.5 - 122.8 

403 - 418.5 122.8 - 127.6 

418.5 - 421 127.6 - 128.3 

421 - 427 128.3 - 130.1 

427 - 431.5 130.1 - 131.5 

431.5 - 438.5 131.5 - 133.7 

438.5 - 440.5 133.7 - 134.3 

440.5 - 452 134.3 - 137.8 

452 - 454 137.8 - 138.4 

454 - 460 138.4 - 140.2 

460 - 464 140.2 - 141.4 

464 - 474.5 141.4 - 144.6 

474.5 - 476 144.6 - 145.1 

476 - 537.5 145.1 - 163.8 

537.5 - 538.5 163.8 - 164.1 

538.5 - 562 164.1 - 171.3 

562 - 564 171.3 - 171.9 

564 - 571 171.9 - 174.0 

571 - 575 174.0 - 175.3 

575 - 576 175.3 - 175.6 

576 - 577 175.6 - 175.9 

577 - 579 175.9 - 176.5 

579 - 584.5 176.5 - 178.2 

584.5 - 620 178.2 - 189.0 

(616 - 620)  (187.8 - 189.0)  

620 - 706 189.0 - 215.1 

Siltstone 

Granodiorite 

Silts tone 
Granodiorite 

Siltstone 

Granodiorite 

Si1 t s tone 

Granodiorite 

Si1 t s t one 

Granodiorite 

Si1 t s t one 

Granodiorite 

Si1 t s tone 

Granodiorite 
Si1 t s t one 

Granodiorite 

Siltstone 

Granodiorite 

Silts tone 

Granodiorite 

Si1 t s tone 

Granodiorite 

Silts tone 

Granodiorite 

Si1 t s t one 
Granodiorite 

Si1 t s t one 

Granodiorite 

Si1 t s tone 

Granodiorite 
Fault zone 
Granodiorite (Ma in Bat ho 1 it h ? ) 

The top of DDH 81-4 was collared near an outcrop exposure of argillite 

with weak biotite alteration and minor quartz-molybdenite mineralization. The hole 
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/ r  3 4 7 m  
intersected siltstone from 33 to 114 feet with an increase in stockwork intensity 
from 33-feet to a prominent stockwork at 110 feet. 

depth at 706 feet the hole intersected granodiorite with siltstone inclusions. The 

granodiorite varied from green chloritic to a grey unaltered. 

53. 5 3Y.7 
From 114 feet to its final 

i / 5  L 

The green chlorite 

variety is due to assimilation of the siltstone and numerous relict fragment out- 

lines were noted. At 616 - 620 feet, a strongly faulted zone was encountered. 
Below this fault, the hole intersected a monotonous, unmineralized fine grained 

green to grey granodiorite, possibly the main Batholith. The fault and crackle 

breccia associated with it are correlated with a zone present from 937 to 1107 

feet in DDH 81-2. 

/ S i b  /FRY 

c t .~ - l ’  3 3 i y . h  

The granodiorite is cut by a late quartz veining stage that is almost 

barren of mineralization except for that assimilated from the surrounding rock. 

Abandant garnet, epidote with minor tremolite and magnetite are associated with 
the intrusive. The siltstone inclusions generally contain a strong quartz vein 
stockwork with varying amounts of molybdenite. Most of the biotite in these 

inclusions occurs either as rims on quartz veins or as bands that are altered to 

chlorite. ’9rrr Numerous vuggy quartz-calcite veins with crystalline pyrite are present. 



Cl€U PROJECT - NECHAKO RANGE, B.C. 

DIAMOND DRILL HOLE 81-5 

Coordinates:  10,458.9 N 
9,465.3 E 

w 
S t a r t :  J u l y  23, 1981 
Fin ish :  J u l y  26, 1981 
Core S ize :  NQ Elevat ion:  1411.3m (4630 f e e t )  
Core Recovery: 85.9% I n c l i n a t i o n :  -50' 
Sample: Not sampled Bearing: 75m (246')  

Length: 271' 

D i r e c t i o n a l  Survey: BeaEing 
Co l l a r  210 (by compass) 

Geology 

0 - 50' 
(0 - 15.2) 

50 - 80.5'  
(15.2 - 24.5) 

80.5 - 256' 
(24.5 - 78)  

256 - 271' 
(78 - 82.6) 

751-(246') NA 

Overburden 

I n c l i n a t i o n  
-50" (by compass) 

11 

A r g i l l i t e .  
h ighly  b recc ia t ed ;  e x h i b i t i n g  a mortar  t e x t u r e  and con ta in ing  
narrow f a u l t  gouge zones. 

The A r g i l l i t e  i s  a L a c k ,  t h i n l y  beddeL rock t h a t  i s  

Granodior i te .  The g r a n o d i o r i t e  i s  a brown-to-tan, f i n e  grained 
equigranular  t o  p o r p h y r i t i c  rock. 
abundant d e n d r i t i n  manganese along f r a c t u r e s .  N o  su lph ides  o r  
qua r t z  w a s  observed wi th in  t h i s  u n i t .  
t h e  above a r g i l l i t e  by a narrow 6" f a u l t .  

A r g i l l i t e .  
a x i s  wi th  narrow, rare b i o t i t e  al tered zones. Traces  of molyb- 
d e n i t e  were observed on a shear  p lane  a t  260'. 
h ighly  broken wi th  abundant f i n e  c a l c i t e  v e i n l e t s  a long f r a c t u r e s .  
Only a very  narrow ( <  6") c h i l l  zone w a s  observed on t h e  granodio- 
r i t e / a r g i l l i t e  con tac t .  

It  i s  h igh ly  k a o l i n i t i z e d  w i t h  

This  u n i t  i s  separa ted  from 

The a r g i l l i t e  i s  t h i n l y  bedded a t  45O t o  t h e  co re  

The rock i s  

The g r a n o d i o r i t e  i s  c o r r e l a t e d  wi th  t h a t  i n t e r s e c t e d  i n  t h e  bottom of 
DDH 81-4 and DDH 81-2. This  i s  a very  d i s t i n c t  u n i t ' a n d  i n d i c a t e s  t h a t  t h e r e  
are a t  least  two s t a g e s  of g r a n o d i o r i t e  i n t r u s i v e .  (The f i r s t  s t a g e  con ta ins  
abundant s i l t s t o n e  i n c l u s i o n s  a s  w e l l  as ba r ren  l a t e  qua r t z  ve in ing  and 
abundant su lph ides ) .  

NOTE: 79Tpe hgJ$ w a s  abandoned a f t e r  two a t t empt s  a t  cementing caving material 
a t  261 - 268 w a s  unsuccessful .  
cementing had a l s o  been completed s u c c e s s f u l l y  t o  seal o f f  cave a t  96*t3110. 

This  w a s  becoming a very  expensive h o l e  as ,,g.s- 

A s  a resul t  another  ho le  was col.bre$ 100' a t  270' a6imuth i n  o rde r  t o  
m i s s  t h e  i n t e r p r e t e d  f a u l t  pass ing  a t  2 1  and d ipping  45 SE. through t h e  
area of DDH 81-5. 

The new l o c a t i o n  w a s  t o  c o l l a r  t h e  ho le  i n  t h e  foo twa l l  s i d e  of t h e  
above mentioned f a u l t .  



CHU PROJECT - NECHAKO RANGE, B.C.  

DIAMOND DRILL HOLE 81-6 

S t a r t :  J u l y  26, 1981 
Finish :  Aug. 7, 1981 
Core Size:  NQ 
Core Recovery: 98.8% 
Sample: s p l i t  core  

D i r e c t i o n a l  Survey : 
Col l a r  

92.3m 303' 
152.4 500' 
212.0 696' 
340.0 1116' 
395.0 1296' 
410.3 1346' 

Bearing 
210' (by compass) 
N . A .  
N . A .  
N . A .  
N . A .  
N . A .  
N . A .  

Geology 

( f e e t )  (metres ) 

0.0 - 
32.0 - 

254.0 - 
255.5 - 
309.7 - 
316.5 - QW 
334.0 - 
335.5 - 
375.8 - 
377.3 - 
426.2 - 
432.0 - 
433.0 - 
455.5 - 
471.0 - 
474.0 - 
479.0 - 
479.5 - 
484.0 - 
487.0 - 
497.0 - 
516.5 - 
526.0 - 
534.0 - 
542.5 - 
557.0 - 
560.0 - 
577.0 - 
581.0 - 
584.0 - 
594.0 - 
597.0 - 
599.8 - 
639.5 - 

32.0 
254.0 
255.5 
309.7 
316.5 
334.0 
335.5 
375.8 
377.3 
426.2 
432.0 
433.0 
455.5 
471.0 
474.0 
479.0 
479.5 
484.0 
487.0 
497.0 
516.5 
526.0 
534.0 
542.5 
557.0 
560.0 
577.0 
581.0 
584.0 
594.0 
597.0 
599.8 
639.5 
645.5 

0.0 - 9.8 
9.8 - 77.4 
77.4 - 77.9 
77.9 - 94.4 
94.4 - 96.5 
96.5 - 101.8 
101.8 - 102.3 
102.3 - 114.5 
114.5 - 115.0 
115.0 - 129.9 
129.9 - 131.7 
131.7 - 132.0 
132.0 - 138.8 
138.8 - 143.6 
143.6 - 144.5 
144.5 - 146.0 
146.0 - 146.1 
146.1 - 147.5 
147.5 - 148.4 
148.4 - 151.5 
151.5 - 157.4 
157.4 - 160.3 
160.3 - 162.8 
162.8 - 165.4 
165.4 - 169.8 
169.8 - 170.7 
170.7 - 175.9 
175.9 - 177.1 
177.1 - 178.0 
178.0 - 181.1 
181.1 - 182.1 
182.1 - 182.8 
182.8 - 194.9 
194.9 - 196.7 

Coordinates:  10,461.9 N 
9,430.2 E 

Elevat ion:  1413d7m (4638 f e e t )  
I n c l i n a t i o n :  -50 
Bearing: 210' azimuth 
Length: 410.3m (1346 f e e t )  

I n c l i n a t i o n  
-500 (by compass) 
-4g0 30' (by a c i d  b o t t l e  e tch)  

0 

11 I 1  11 

11 I 1  'I 

I 1  I T  I 1  

I 1  I 1  I1  

I 1  I 1  11 

-460 10' 

-340 15' 
-2 7 

-3g0 45' 

-24' 30' 

Overburden 
Arg i l  1 i t  e 
Granodior i te  
S i l t s  tone 
Granodior i te  
S i 1  t s tone  
Granodior i te  
S i 1  t s t o n e  
Granodior i te  
S i 1  t s t one 
Granodior i te  
S i 1  t s tone  
Granodior i te  
S i 1  t s tone  
Granodior i te  
S i 1  t s tone  
Granodior i te  
Si1 t s t one 
Granodior i te  
S i 1  t s tone  
Granodior i te  
S i 1  t s tone  
Mylonite minor Cataclasite 
Granodior i te  
S i l t s t o n e  
Granodior i te  
S i 1  t s t o n e  
Granodior i te  
Si1 t s t on e 
Granodior i te  
S i l t s t o n e  
Granodior i te  
S i 1  t s t o n e  
Granodior i te  
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645.5 - 655.0 
Qw 655.0 - 656.5 

656.5 - 674.0 
674.0 - 703.5 
703.5 - 726.0 
726.0 - 727.0 
727.0 - 728.0 
728.0 - 729.8 
729.8 - 736.0 
736.0 - 737.0 
737.0 - 771.5 
771.5 - 774.5 
774.5 - 779.5 
779.5 - 780.5 
780.5 - 784.0 
784.0 - 812.5 
8 j 2 . 5  - 818.5 
818.5 - 820.5 
820.5 - 825.5 
825.5 - 842.0 
842.0 - 847.0 
847.0 - 850.5 
850.5 - 855.0 
855.0 - 856.2 
856.2 - 857.2 
857.2 - 860.0 
860.0 - 866.5 
866.5 - 882.0 
882.0 - 883.0 
883.0 - 885.9 
885.9 - 888.0 
888.0 - 897.0 
897.0 - 898.0 
898.0 - 902.0 
982.0 - 904.5 
904.5 - 910.0 
910.0 - 918.0 
918.0 - 929.0 
929.0 - 934.5 
934.5 - 935.5 
935.5 - 937.0 
937.0 - 940.0 
940.0 - 944.0 
944.0 - 945.0 
945.0 - 947.5 
947.5 - 949.8 
949.8 - 957.0 
957.0 - 971.5 
971.5 - 974.0 
974.0 - 975.0 
975.0 - 978.5 
978.5 - 981.5 
981.5 - 984.0 

w 

\ 

196.7 - 199.6 
199.6 - 200.1 
200.1 - 205.4 
205.4 - 214.4 
214.4 - 221.3 
221.3 - 221.6 
221.6 - 221.9 
221.:9 - 222.4 
222.4 - 224.3 
224.3 - 224.6 
224.6 - 235.2 
235.2 - 236.1 
236.1 - 237.6 
237.6 - 237.9 
237.9 - 239.0 
239.0 - 247.7 
247.7 - 249.4 
249.4 - 250.1 
250.1 - 251.6 
251.6 - 256.6 
256.6 - 258.2 
258.2 - 259.2 
259.2 - 260.6 
260.6 - 261.0 
261.0 - 261.3 
261.3 - 262.1 
262.1 - 264.1 
264.1 - 268.8 
268.8 - 269.1 
269.1 - 270.0 
270.0 - 270.7 
270.7 - 273.4 
273.4 - 273.7 
273.7 - 274.9 
274.9 - 275.7 
275.7 - 277.4 
277.4 - 279.8 
279.8 - 283.2 
283.2 - 284.8 
284.8 - 285.1 
285.1 - 285.6 
285.6 - 286.5 
286.5 - 287.7 
287.7 - 288.0 
288.0 - 288.8 
288.8 - 289.5 
289.5 - 291.7 
291.7 - 296.1 
296.1 - 296.9 
296.9 - 297.2 
297.2 - 298.2 
298.2 - 299.2 
299.2 - 299.9 

Si1 t s tone 
Granodiorite 
Silt stone 
Granodiorite 
Si1 t s tone 
Granodiorite 
Si1 t s tone 
Gr ano d io r it e 
Si1 t stone 
Granodiorite 
Silt stone 
Granodiorite 
Silts tone 
Granodiorite 
Silts tone 
Gr anod ior i t e 
Si1 t s t one 
Gr anodior lite 
Siltstone 
Granodiorite 
Siltstone 
Granodiorite 
Si1 t stone 
Granodiorite 
Silt stone 
Granodiorite 
Si1 t stone 
Granodiorite 
Si1 t s tone 
Granodiorite 
Silt stone 
Granodiorite 
Siltstone 
Granodiorite 
S il t stone 
Granodiorite 
Siltstone 
Granodiorite 
Silts tone 
Granodiorite 
Si1 t stone 
Granodiorite 
Silt stone 
Granodiorite 
Si1 tstone 
Granodiorite 
Si1 t stone 
Granodiorite 
Si1 t stone 
Granodiorite 
Siltstone 
Granodiorite 
Si1 t s tone 
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984.0 - 985.0 299.9 - 300.2 
985.0 - 988.5 300.2 - 301.3 
988.5 - 989.8 301.3 - 301.7 
989.8 - 991.0 301.7 - 302.1 
991.0 - 992.0 302.1 - 302.4 
992.0 - 1002.0 302.4 - 305.4 

1002.0 - 1004.0 305.4 - 306.0 
1004.0 - 1005.0 306.0 -' 306.3 
1005.0 - 1064.0 306. j  - 324.3 
1064.0 - 1065.0 324.3 - 324.6 
1065.0 - 1067.0 324.6 - 325.2 
1067.0 - 1068.5 325.2 - 325.7 
1068.5 - 1069.7 325.7 - 326.0 
1069.7 - 1074.5 326.0 - 327.5 
1074.5 - 1076.5 327.5 - 328.1 
1076.5 - 1146.0 328.1 - 349.3 
1146.0 - 1148.0 349.3 - 349.9 
1148.0 - 1172.0 349.9 - 357.2 
1172.0 - 1180.0 357.2 - 359.7 
1180.0 - 1346.0 359.7 - 410.3 

w 

1346 END of hole .  (410.3) 

Granodior i te  
S i l t s  tone  
Granodior i te  
S i 1  t s tone  
Granodior i te  
S i 1  t s t o n e  
Granodior i te  
S i 1  t s t o n e  
Granodior i te  
S i 1  t s t o n e  
G r  anodio r i t  e 
S i 1  t s tone  
Granodior i te  
S i l t s  tone  
Granodior i te  
S i l t s  tone  
Granodio r i  t e 
S i l t s  tone  
Granodior i te  
S i l t s  tone  

302. 
DDH 81-6 was c o l l a r e d l 0 0 '  W. of DDH 81-5 i n  o rde r  t o  avoid t h e  f a u l t  

encountered in t h e  area. 

a r g i l l i t e  from 33 - 426.2 f e e t .  

w a s  encountered a t  t h e  t o p  of t h e  h o l e  wi th  s t ronge r  a l t e r a t i o n  down s e c t i o n  

u n t i l  t o t a l  b i o t i t e  a l t e r a t i o n  was e n c o u n t e r e d , a t  260 . 
with  t o t a l  b i o t i t e  a l t e r a t i o n  i s  t h e  start  of a weak quartz-molybdenite s tock-  

work. 

The ho le  i n t e r s e c t e d  v a r i a b l y  b i o t i t e  a l t e r e d  
IC.. 1 3 ~ 6 ~  

Rare b i o t i t e  a l t e r a t i o n  of t h e  a r g i l l i t e  
Irr 

77 2 
Closely a s soc ia t ed  

//7,/, 
A s t rong  prominent quartz-molybdenite stockwork w a s  encountered a t  390'. 

The a r g i l l i t e  i n t e r s e c t e d  cons i s t ed  of a t h i n l y  bedded, b lack  t o  grey 

u n i t  w i th  ind iv idua l  beds from 5mm t o  l c m .  

d i p  of 73 - 78' t o  t h e  NE. 

qua r t z  v e i n s  as w e l l  as 1 - 2% f i n e  p y r i t e .  

Bedding measurements i n d i c a t e  a 

The u n i t  con ta ins  f i n e  p tymat i ca l ly  crumpled 

B i o t i t e  a l t e r a t i o n  gene ra l ly  appears  t o  p a r a l l e l  o r  sub -pa ra l l e l  

bedding p lanes  near  t h e  t o p  of t h e  hole .  

followed p lanes  of weakness (namely bedding p lanes)  implying a source  a t  

depth as t h e  rocks  d i p  s t e e p l y  t o  t h e  NE. 

a long and p a r a l l e l  t o  b i o t i t e  a l t e r a t i o n  zones near  t h e  top  of t h e  hole .  

Where t o t a l  a l t e r a t i o n  has  occurred,  t h i s  r e l a t i o n s h i p  has  been obscured. 

Also i n  areas of weak a l t e r a t i o n ,  a pecu l i a r  p a t t e r n  of qua r t z  ve in ing  i s  

observed and may be due t o  p u l s a t i n g  i n f u s i o n  of qua r t z .  

resembles "beads of a necklace" and c o n s i s t s  of q u a r t z  i n  "teardrop" shapes 

along previous f r a c t u r e s .  The qua r t z  pushes a s i d e  t h e  count ry  rock l eav ing  

This  i n d i c a t e s  t h a t  e a r l y  a l t e r a t i o n  

Quartz v e i n s  are c l o s e l y  a s soc ia t ed  

The p a t t e r n  

cy 
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t h i s  i r r e g u l a r  p a t t e r n .  

qua r t z  has  opened up more r e g u l a r  ve ins .  

Where a s t r o n g  q u a r t z  v e i n  stockwork i s  observed, t h e  

w 
This  type  of p a t t e r n  has  been observed i n  o t h e r  h o l e s ,  gene ra l ly  a t  t h e  

top  and bottom of t h e  ho le s  where t h e  qua r t z  stockworks are weak. 
' 24 "' 

Molybdenite mine ra l i za t ion  w a s  f i r s t  noted a t  79 and i n c r e a s e s  i n  

d i r e c t  p ropor t ion  t o  b i o t i t e  a l t e r a t i o n  and q u a r t z  ve in ing  i n t e n s i t y .  

A mixed g r a n o d i o r i t e  and b i o t i t e  h o r n f e l s  ( s i l t s t o n e )  w a s  i n t e r s e c t e d  
13c  T L  L 

from 426.2 - 1069.7' .  The g r a n o d i o r i t e  varies from a green c h l o r i t i c  t o  a 

grey una l t e red ,  medium gra ined  rock. Numerous b i o t i t e  h o r n f e l s  i n c l u s i o n s  and 

re l ic t  o u t l i n e s  i n d i c a t e  t h a t  t h e  green c h l o r i t i c  g r a n o d i o r i t e  may have assimil- 

a t e d  and r e c r y s t a l i z e d  t h e  s i l t s t o n e  i n t o  which i t  has  in t ruded .  A s  i n  DDH- 

81-3, t h e  g r a n o d i o r i t e  i s  c u t  by numerous t o  weak l a t e  ba r ren  qua r t z  v e i n s  

from 2 - 4cm wide con ta in ing  vary ing  amounts of ga rne t ,  ca lc i te ,  t r e m o l i t e ,  

ep ido te  and magnet i te .  

occurs  as coa r se  v e i n s  up t o  l c m .  

i s  gene ra l ly  weak and occurs  i n  t h e  fo l lowing  manner: disseminated a long  t h e  

edges of wide l a t e  s t a g e  q u a r t z  ve ins ,  disseminated w i t h i n  t h e  c r y s t a l l i n e  

ground mass, occas iona l ly  as v e i n l e t s  lmm. wide a long  f r a c t u r e s  and a long  

qua r t z  v e i n l e t s  i n  t h e  included b i o t i t e  h o r n f e l s  fragments.  

Occasional ly  t h e  above skarn  assemblage of mine ra l s  

Molybdenite a s s o c i a t e d  w i t h  t h e  g r a n o d i o r i t e  

w 
The g r a n o d i o r i t e  c u t s  o f f  two e a r l y  quartz-molybdenite bea r ing  v e i n l e t s  

w i th in  t h e  h o r n f e l s  bu t  i s  i t s e l f  occas iona l ly  c u t  by molybdenite bear ing  

qua r t z .  

Vuggy q u a r t z - c a l c i t e  v e i n s  are common i n  t h e  i n t r u s i v e  and commonly 

con ta in  small ( <  5mm) c r y s t a l s  of green a p a t i t e  and/or  green f l u o r i t e .  

DDH 81-6 i n t e r s e c t e d  more b i o t i t e  h o r n f e l s  mixed wi th  t h e  g r a n o d i o r i t e  
2CL m 

than DDH's 81-3 and 81-4. 

wide i n  DDH 81-6 and con ta ins  equal  propor t ions  of h o r n f e l s  t o  i n t r u s i v e  (50% - 
50% r e s p e c t i v e l y )  whi le  i n  DDH 81-3 (dyke system no t  def ined  approximately 470' 

encountered) t h e  i n t r u s i v e  represented  84% of t h e  zone. This  would imply a 

p o s s i b l e  "f ingering" o u t  of t h e  i n t r u s i v e  towards t h e  nor th .  

The dyke system appears  t o  be approximately 650' 

/43xr 

It i s  pos tu l a t ed  t h a t  t h e  g r a n o d i o r i t e  is i n j e c t e d  under p re s su re  i n t o  

t h e  surrounding h o r n f e l s  bu t  probably i n  a p a r t i a l l y  cooled state. 

i n  t h e  hole ,  coa r se  angular  fragments of h o r n f e l s  are w i t h i n  a dark  grey 

p o r p h y r i t i c  g ranod io r i t e .  Th i s  i n d i c a t e s  a c r a c k l i n g  of t h e  r o c k , i n j e c t i o n  

of t h e  i n t r u s i v e  w i t h  l i t t l e  a s s i m i l a t i o n  of  t h e  ho rn fe l s .  

n a t u r e  of t h e  i n t r u s i v e  i n d i c a t e s  some r a p i d  cool ing  but  no apparent  bakedor 

A t  1005' 3C6'M 

The p o r p h y r i t i c  
w 
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c h i l l  margins were noted on t h e  rims of t h e  inc lus ions .  P a r t i a l  t o  t o t a l  

a s s i m i l a t i o n  has been noted i n  t h e  h o l e  ( a s  well as o t h e r s )  and would appear 

t o  occur  more towards t h e  c e n t r a l  po r t ions  of t h e  dyke system. This  i s  probably 

due t o  a higher  h e a t  l e v e l  i n  t h e  c e n t r e  of t h e  i n t r u s i v e .  

41' 

Occasional ly  h o r n f e l s  i n c l u s i o n s  showing no baking o r  a s s i m i l a t i o n  are 

noted i n  i n t r u s i o n  s e c t i o n s  which con ta in  a s s imi l a t ed  ho rn fe l s .  

due t o  p a r t i a l  a s s i m i l a t i o n  of t h e  country rock as t h e  dyke i s  i n j e c t e d ,  

cool ing  of t h e  i n t r u s i v e  and then  f u r t h e r  c r a c k l i n g  and inco rpora t ion  of w a l l  

rock. 

This  may be  

The b i o t i t e  h o r n f e l s  ( s i l t s t o n e )  i n c l u s i o n s  i n  t h e  dyke system have a 

s t r o n g  quartz-molybdenite stockwork and occas iona l ly  show pink carbonate  and/or  

f e ldspa r  a l t e r a t i o n .  Rarely,  qua r t z  f looding  and coa r se  b i o t i t e  banding w a s  

noted. 

between t h e  b i o t i t e  bands, gene ra l ly  p a r a l l e l l i n g  t h e  c o n t o r t i o n s  w i t h i n  t h e  

Where t h e  coa r se  b i o t i t e  w a s  observed, f i n e  molybdenite w a s  noted 

bands. 
3Lb- 

A t  1069.7', DDH 81-6 passed ou t  of t h e  g r a n o d i o r i t e  dyke system i n t o  a 

gene ra l ly  pink t o  da rk  brown mott led b i o t i t e  h o r n f e l s  w i th  an  o v e r a l l  weak t o  

modera tdys t rong  quartz-molybdenite stockwork. 

w i th  a s soc ia t ed  p y r i t e  and p y r r h o t i t e  w e r e  noted from 1069.7 t o  t h e  bottom of 

t h e  hole .  

( b i o t i t e  ho rn fe l s )  and is poss ib ly  due t o  K-feldspar and/or  carbonate  a l t e r a t i o n .  

The green a l t e r a t i o n  zones are l i k e l y  ep ido te -a lb i t e  a l t e r a t i o n  and appear t o  

be l a t e r  than  t h e  formation of t h e  b i o t i t e  ho rn fe l s .  No obvious r e l a t i o n s h i p s  

between t h e  ep ido te -a lb i t e  a l t e r a t i o n  and K-feldspar and/or  carbonate  a l t e r a t i o n  

w e r e  observed. 

Abundant green a l t e r e d  zones 
3 Lb 

The pink m o t t l i n g  appears  t o  be a l a t e r  a l t e r a t i o n  than  t h e  brown 

The ep ido te -a lb i t e  grade of metamorphism would f a l l  between t h e  lower 

temperature  b i o t i t e  grade and h igher  temperature  ga rne t  grade.  

B i o t i t e  a l t e r a t i o n  p e r s i s t s  t o  t h e  bottom of t h e  h o l e  wi th  an a s soc ia t ed  

weak quartz-molybdenite stockwork. The qua r t z  v e i n s  e x h i b i t  t h e  p e c u l i a r  

"beads on a neck1a.e" conf igu ra t ion  noted near  t h e  t o p  of t h e  hole .  
& / O ~ ?  

A t  1 Jq3  90 - 1346 (bottom of h o l e ) ,  p y r r h o t i t e  r e p l a c e s  p y r i t e  as t h e  

most dominant su lphide .  

t h e  rocks  and may poss ib ly  r ep resen t  a su lph ide  zoning. 

s e c t i o n  where p y r r h o t i t e  w a s  more abundant than  p y r i t e  w a s  a t  t h e  t o p  of 

DDH 81-1, wi th in  t h e  a n d e s i t i c  p y r o c l a s t i c s .  

This i s  unusual as p y r i t e  is  p resen t  throughout a l l  

The only  o t h e r  i n t e r -  

Qy 
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Minor amounts of red  s p h a l e r i t e  were noted a t  1066' and wi th  traces of 

galena a t  12:?<': A t  1234 - 1234.5, a h igh  grade s e c t i o n  of molybdenite was 

noted which would a s say  i n  excess  of 1%. Th i s  w a s  i n  a s s o c i a t i o n  wi th  p y r i t e ,  

p y r r h o t i t e ,  and minor s p h a l e r i t e / t r a c e s  galena.  The molybdenite occurred as 

coa r se  seams on a qua r t z / aphan i t i c  i n t r u s i v e  and f i n e  v e i n l e t s  a long coa r se  

3 2 ;e.. 

w 3 -/ 6- 3 7 b . 3  

b i o  t it  e bands . 
Also l a t e  s t a g e  CaCo f r a c t u r e  f i l l i n g s  have a s s o c i a t e d  marcasite 3 

r a t h e r  than p y r i t e .  

DISCUSSION 

Based on t h e  geo log ica l  observa t ions  w i t h i n  DDH 81-6, t h e  sequence of 

events  i n  t h e  formation of t h e  p re sen t  zone have been f u r t h e r  r e f i n e d  but  no t  

changed. I t  i s  specula ted  t h a t  r eg iona l  metamorphism r a t h e r  than  thermal  

metamorphism is  re spons ib l e  f o r  t h e  formation of t h e  a r g i l l i t e .  

The two s t a g e s  of f r a c t u r i n g  wi th  a s s o c i a t e d  b i o t i t e  a l t e r a t i o n  and 

c l o s e l y  r e l a t e d  quartz-molybdenite stockwork are probably r e l a t e d  t o  a bur ied  

i n t r u s i v e  a t  depth,  e i t h e r  a g r a n o d i o r i t e  o r  more a c i d i c  v a r i e t y  of i n t r u s i v e .  

There i s  d e f i n i t e  but  minor displacement of t h e  f i r s t  s t a g e  of mine ra l i za t ion  

by t h e  second s t age .  
Clr 

The g r a n o d i o r i t e  dyke system i n  DDH 81-3, 81-4, 81-6, A-3 and A-4 is  

emplaced a f t e r  t h e  second s t a g e  of mine ra l i za t ion .  It i s  occas iona l ly  c u t  

by minera l ized  f r a c t u r e s  and r a r e l y  by molybdenite bear ing  q u a r t z  v e i n l e t s .  

The widespread formation of t h e  la te ,  wide (24cm) and ba r ren  q u a r t z  stockwork 

i s  r e l a t e d  t o  t h e  g r a n o d i o r i t e  i n t r u s i v e .  

and magnet i te  wi th  t h i s  qua r t z  would s u b s t a n t i a t e  t h i s  r e l a t i o n s h i p .  The 

aluminum incorpora ted  from t h e  a s s imi l a t ed  h o r n f e l s  would be used i n  t h e  

formation of t h e  ga rne t ,  t r e m o t i t e  and ep idote .  The numerous quar tz - fe ldspar  

v e i n l e t s  observed i n  t h e  d r i l l  co re  are probably f i n e  pegmati te  phases of t h e  

g ranod io r i t e .  

The occurrence of ga rne t ,  t r e m o l i t e  

The t h i r d  

pos tu l a t ed  wi th  p y r i t e ,  p y r r h o t i t e  and ep ido te  being an  e a r l y  f r a c t u r e  f i l l i n g .  

Calcite wi th  marcasite and a dark  b lue  mineral  (poss ib ly  a maganese oxide)  

and ca lc i te  a lone  c u t  a l l  o t h e r  f r a c t u r e  f i l l i n g s .  

s t a g e  of  f r a c t u r i n g  i s  probably more complex than f i r s t  

The next  s t a g e  would be emplacement of t h e  non qua r t z  or  su lphide  bear ing 

rrcpr granod io r i t e .  This  i n t r u s i v e ,  i n t e r s e c t e d  i n  DDH 81-4, 81-2, and 81-5, is  
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probably a dyke o f f  t h e  main b a t h o l i t h i c  phase. 

The next  s t a g e  would be f a u l t i n g  wi th  r e l a t e d  shear ing  and smearing of 
w 

incorpora ted  MoS a long  shear  planes.  2 
The b a s a l t  dykes ,poss ib ly  r e l a t e d  t o  t h e  Oligocene b a s a l t  f lows i n  t h e  

area,would be t h e  l a s t  event .  

Reasons f o r  Source of MoS, a t  Depth (bur ied  i n t r u s i v e ) :  

a )  There i s  l i t t l e  a l t e r a t i o n  v a r i a t i o n  l a t e r a l l y  a long  t h e  d r i l l  ho les .  

Once total  b i o t i t e  a l t e r a t i o n  i s  encountered, t h e  a l t e r a t i o n  remains t h e  same 

i n  s p i t e  of d r i l l i n g  towards t h e  main g r a n o d i o r i t e  m a s s .  

t h a t  t h e  rocks  would become more s c h i s t o s e  o r  g n e i s s i c  as t h e  d r i l l  h o l e s  

approached t h e  source  of t h e  a l t e r a t i o n .  

b) I n d i c a t i o n s  i n  both  DDH 81-2 and 81-6 suggest  t h a t  t h e  h o l e s  may be  

encounter ing t h e  w e s t  s i d e  of t h e  l inear  b i o t i t e  a l t e r e d  zone. It i s  tenuous 

evidence a t  b e s t  and c o n s i s t s  mainly of decrease  i n  qua r t z  stockwork. 

c )  
a l t e r a t i o n  zone i n d i c a t i n g  upward movement of hydrothermal s o l u t i o n s  along 

bedding p lanes  (p lanes  of weakness). 

d )  I n d i c a t i o n s  of narrow more i n t e n s e  a l t e r a t i o n  zones as fol lows:  pink 

K-feldspar and/or  carbonate  a l t e r a t i o n ,  l o c a l  coa r se  b i o t i t e  bands and rare 

qua r t z  f looding.  Molybdenite mine ra l i za t ion  i s  more abundant w i th  t h e  above 

zones. 

L 

It would be expected 

The b i o t i t e  a l t e r a t i o n  wi th  p a r a l l e l i n g  qua r t z  v e i n s  a long  t h e  edges of t h e  

il, 

Based on t h i s  evidence, i t  is  pos tu l a t ed  t h a t  t h e  g r a n o d i o r i t e  mass 

t o  t h e  w e s t  i s  emplaced i n  a pos t  molybdenite m i n e r a l i z a t i o n  per iod.  Due t o  

t h e  c l o s e  conf igu ra t ion  r e l a t i o n s h i p  of t h e  g r a n o d i o r i t e / h o r n f e l s  con tac t  

wi th  t h e  zone of b e s t  mine ra l i za t ion ,  t h e  g r a n o d i o r i t e  h a s  been considered by 

earlier workers as t h e  source.  The source  of t h e  m i n e r a l i z a t i o n  remains unc lear  

and i t  may w e l l  be an e a r l y  phase of g r a n o d i o r i t e  t h a t  i s  respons ib le .  Whatever 

t h e  source,  i t  i s  most l i k e l y  deeper as specula ted  above. 

The a t t ached  diagram i s  a p o s s i b l e  model f o r  t h e  minera l  zone. 



c 

strong w- MOS, 
DDH stockwork 

Not to Scak 

Fiaurr 
ARMCO MINERAL -7tOll L t b  

.SECTION TO 
SUMMARY EScRDTK)# 
OF DRILL HOLE 81 - 6 

E. Krvclrkornki, hokgirt ,  W t ,  1-4 

CmJ ?rnter --- 



CHU PROJECT - NECHAKO RANGE, B.C. 

DIAMOND DRILL HOLE 81-7 

Start: Aug. 10/81 
Finish: Aug. 19/81 
Core Size: NQ 
Core Recovery: 98.6 
Sample: Split core 

clr) 

Bearing 
A 

Directional Survey: 
Collar 

5 l m  167' 
118 ,387' 
185 607 ' 
239 785' 
307 1007 
383 1257 
453 1487 

210" 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 
N.A. 

Geo lo gy 
(feet) (metres ) 

0.0 - 10.0 0.0 - 3.1 
10.0 - 150.0 3.1 - 45.7 

150.0 - 206.5 45.7 - 62.9 
206.5 - 213.0 62.9 - 64.9 
213.0 - 240.2 64.9 - 72.2 w 240.2 - 270.0 72.2 - 82.3 
270.0 - 271.5 82.3 - 82.8 
271.5 - 293.0 82.8 - 89.3 
293.0 - 294.0 89.3 - 89.6 
294.0 - 299.9 89.6 - 91.4 
299.9 - 300.8 91.4 - 91.7 
300.8 - 304.0 91.7 - 92.7 
304.0 - 305.0 92.7 - 93.0 
305.0 - 309.5 93.0 - 94.3 
309.5 - 326.0 94.3 - 99.4 
326.0 - 369.0 99.4 - 112.5 
369.0 - 369.8 112.5 - 112.7 
369.8 - 372.0 112.7 - 113.4 
372.0 - 383.5 113.4 - 116.9 
383.5 - 393.0 116.9 - 119.8 
393.0 - 401.0 119.8 - 122.2 
401.0 - 405.0 122.2 - 123.4 
405.0 - 416.5 123.4 - 126.9 
416.5 - 445.0 126.9 - 135.6 
445.0 - 454.0 135.6 - 138.4 
454.0 - 458.2 138.4 - 139.7 
458.2 - 459.5 139.7 - 140.1 
459.5 - 496.2 140.1 - 151.2 
496.2 - 498.0 151.2 - 151.8 
498.0 - 499.0 151.8 - 152.1 w 499.0 - 504.5 152.1 - 153.8 

(by compass) 

Coordinates: 10,498.2 N 
9,329.4 E 

Elevation: 1419.Zm (4656') 
Inclination: -50 
Bearing : 
Length: 453m (1487') 

2 1 Oo a zimu t h 

Inclination 
-50: 
-54 (by acid bottle etch) 
-49' 30' (by acid bottle etch) 

-44: 15' 
-4 5 

39O 40' 
36' 

I 1  I 1  11 -47O 10' 

Over burden 
Ar g ill i t e 
Si1 t s tone 
Granodiorite - fine grained 
Granodiorite - medium grained 
Si1 t s tone 
Granodiorite 
Si1 t s tone 
Granodiorite 
Si1 t s tone 
Granodiorite 
Silt stone 
Granodiorite 
Siltstone 
Granodiorite 
Si1 t stone 
Gr anod io r it e 
Si1 t stone 
Granodiorite 
Si1 t s tone 

. Granodiorite 
Si1 t s t one 
Granodiorite 
Si1 t stone 
Granodiorite 
Siltstone 
Granodiorite 
Si1 t stone 
Granodiorite 
Siltstone 
Granodiorite 
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504.5 - 507.5 
507.5 - 513.0 
513.0 - 520.5 
520.5 - 546.0 
546.0 - 557.0 
557.0 - 559.5 
559.5 - 564.0 
564.0 - 573.0 
573.0 - 583.0 
583.0 - 607.5 
607.5 - 615.0 
615.0 - 619.0 
619.0 - 621.0 
621.0 - 624.0 
624.0 - 625.5 
625.5 - 797.5 
797.5 - 801.0 
801.0 - 804.0 
804.0 - 827.2 
827.2 - 829.8 
829.8 - 836.5 
836.5 - 846.0 
846.0 - 860.0 
860.0 - 862.0 
862.0 - 877.0 
877.0 - 885.0 
885.0 - 889.7 
889.7 - 890.5 
890.5 - 891.5 
891.5 - 894.0 
894.0 - 915.0 
915.0 - 917.5 
917.5 - 919.5 
919.5 - 923.0 
923.0 - 949.8 
949.8 - 956.5 
956.5 - 971.5 
971.5 - 972.5 
972.5 - 985.0 
985.0 - 989.5 
989.5 - 1009.0 

1009.0 - 1016.0 
1016.0 - 1487.0 

W 

w 

153.8 - 154.7 
154.7 - 156.4 
156.4 - 158.6 
158.6 - 166.4 
166.4 - 169.8 
169.8 - 170.5 
170.5 - 171.9 
171.9 -'174.7 
174.7' - 177.7 
177.7 - 185.2 
185.2 - 187.5 
187.5 - 188.7 
188.7 - 189.3 
189.3 - 190.2 
190.2 - 190.7 
190.7 - 243.1 
243.1 - 244.1 
244.1 - 245.1 
245.1 - 252.1 
252.1 - 252.9 
252.9 - 255.0 
255.0 - 257.9 
257.9 - 262.1 
262.1 - 262.7 
262.7 - 267.3 
267.3 - 269.7 
269.7 - 271.2 
271.2 - 271.4 
271.4 - 271.7 
271.7 - 272.5 
272.5 - 278.9 
278.9 - 279.7 
279.7 - 280.3 
280.3 - 281.3 
281.3 - 289.5 
289.5 - 291.5 
291.5 - 296.1 
296.1 - 296.4 
296.4 - 300.2 
300.2 - 301.6 
301.6 - 307.5 
307.5 - 309.7 
309.7 - 453.2 

Silt stone 
Granodiorite 
Si1 t stone 
Granodiorite 
Si1 t s tone 
Granodiorite 
Si1 t s tone 
Granodiorite 
Siltstone 
Granodiorite 
Si1 t stone 
Granodiorite 
Si1 t stone 
Granodiorite 
S i 1  t st one 
Granodiorite 
Silts tone 
Granodiorite 
Si1 t s t one 
Granodiorite 
Siltstone 
Mylonite 
Si1 tstone 
Granodiorite 
Siltstone 
Cataclasite 
Si1 t s t one 
Granodiorite 
Silts tone 
Granodiorite 
Si1 t s tone 
Granodiorite 
Siltstone 
Granodiorite 
Si1 t stone 
Granodiorite 
Si1 t stone 
Granodiorite 
Silt stone 
Granodiorite 
Si1 t s t one 
Granodiorite 
Siltstone 

DDH 81-7 was drilled to test a molybdenum geochemical anomaly 

and to expand the zone of the known quartz-molybdenite stockwork. 
intersected in the hole is very similar to that in DDH 81-6. 

The geology 
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The ho le  i n t e r s e c t e d  v a r i a b l y  b i o t i t e  a l t e r e d  a r g i l l i t e  t o  206.5'. 

Rare b i o t i t e  a l t e r a t i o n  wi th  weak qua r t z  was i n t e r s e c t e d  a t  t h e  top  wi th  

s t ronge r  b i o t i t e  a l t e r a t i o n  down s e c t i o n  u n t i l  t o t a l  b i o t i t e  a l t e r a t i o n  w a s  

encountered a t  150 f e e t .  The s tar t  of t h e  g r a n o d i o r i t e  dyke system was i n t e r -  

sec ted  a t  206.5 f e e t  where a f i n e  graineddyke c u t s  bo th  molybdenite bea r ing  

" s i l t s t o n e "  and a medium grained g ranod io r i t e .  

a t  206.5 t o  797.5 f e e t  and cons i s t ed  of 59% i n t r u s i v e  and 41% "s i l t s tone" .  It  

had been be l ieved  t h a t  t h e  i n t r u s i v e  dykes w e r e  "f ingering" o u t  t o  t h e  n o r t h  

based on t h e  i n t e r s e c t i o n s  i n  DDH 81-6 and 81-3. However, t h e  i n t e r s e c t i o n  of 

dyke material i n d i c a t e s  a g r e a t  v a r i a t i o n  i n  th i ckness  and l o c a t i o n  of i n t r u s i v e  

between t h e  h o l e s  a l though t h e  o v e r a l l  t h i ckness  of t h e  dyke remains t h e  same. 

w 

The dyke system w a s  encountered 

A prominent quartz-molybdenite stockwork i n  t h e  s i l t s t o n e  w a s  noted a t  

260' and wi th in  t h e  dyke system. 

those  noted i n  ho le s  t o  t h e  SE. As w e l l  less ga rne t ,  t r e m o l i t e  and magnet i te  

were observed i n  t h e  g r a n o d i o r i t e  than  previous  holes .  The g r a n o d i o r i t e  con- 

t a i n s  weak molybdenite mine ra l i za t ion  throughout bu t  has  a s e c t i o n  a t  750 - 
800 f e e t  t h a t  carries f i n d  disseminated molybdenite as w e l l  as along v e i n l e t s  

and se lvages  on qua r t z  ve ins .  

i n c l u s i o n s  w i t h i n  t h e  c r y s t a l l i n e  ground mass. 

The stockwork appears  t o  be  less i n t e n s e  than  

The dyke a l s o  con ta ins  less f i n e  " s i l t s t o n e "  b 

Only one f a u l t  of any consequence w a s  noted a t  513 - 534 wi th  f a u l t  

gouge over  narrow s e c t i o n s  ca r ry ing  b lack  mud; poss ib ly  molybdenite o r  crushed 

p y r i t e .  

r e s p e c t i v e l y  poss ib ly  c o r r e l a t e  wi th  t h e  myloni te  zone i n  DDH 81-6. 

A myloni te  zone and c a t a c l a s i t e  zone a t  836.5 - 844 and 875 - 884 

A t  797.5, t h e  ho le  passes  ou t  of t h e  dyke system i n t o  a b i o t i t e  h o r n f e l s  

o r  " s i l t s t o n e "  wi th  a moderately s t rong  quartz-molybdenite stockwork. 

stockwork r a p i d l y  dec reases  to  1220 f e e t  where a weak quartz-molybdenite stock- 

work w a s  encountered. A t  1210 - 1221, s t rong  qua r t z  f lood ing  wi th  f i n e  

molybdenite w a s  noted. 

The 

A t  1130 f e e t ,  p y r r h o t i t e  becomes t h e  most dominant su lph ide  along wi th  

cha lcopyr i t e ;  p y r i t e  is  r a r e l y  observed and molybdenite i s  p resen t  i n  small 

amounts. Minor amounts of s p h a l e r i t e  w e r e  noted near  t h e  g r a n o d i o r i t e  dyke 

system. The replacement of p y r i t e  as  t h e  dominant su lph ide  i s  similar t o  t h a t  

i n  DDH 81-6. 

A t  1340 - 1380, on ly  weak b i o t i t e  a l t e r a t i o n  of a b lack  a r g i l l i t e  w a s  

noted. The rocks  are mott led pink and b lack  similar t o  t h e  t o p  of t h e  hole .  

This  i n d i c a t e s  t h a t  t h e  h o l e  w a s  pass ing  out  of t h e  b i o t i t e  a l t e r e d  s e c t i o n ;  

that is, i t  e s t a b l i s h e d  both s i d e s  of t h e  o u t e r  a l t e r a t i o n  zone. 

CI 
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w The hole stopped at 1487'in a pink biotite hornfels or "siltstone" 

with a weak quartz stockwork, minor molybdenite and abundant pyrrhotite with 

minor chalcopyrite. 
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Appendix I1 - Statement of Expendi tures  - Chu Prospec t ,  
Omineca Mining Divis ion,  B.C. i n  per iod  
June 2nd through August 18 th ,  1981. 

1. D r i l l i n g  Costs  - as invoiced,  i nc lud ing  mob i l i za t ion ,  
t r a c t o r ,  foo tage  charges,  extra charges  
f o r  labour ,  a d d i t i v e s  and d r i l l i n g  f l u i d s ,  
water supply,  equipment used up o r  lost 
i n  d r i l l i n g  ope ra t ions ,  stand-by charges  
f o r  cementing, e t  al. 

$206,698.70 

2. Grocer ies  7,772.80 

3. Geological  Supervis ion - c o n t r a c t  basis 17,085.79 

Total Expendi tures  claimed $231,557.29 
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APPENDIX 111 - Statement of Q u a l i f i c a t i o n s  

(a) Edward 8. Kruchkowski, B. Sc., Geologis t  

Education: Completed B.Sc. course  a t  Un ive r s i ty  of Alber ta ,  Edmonton, 
' A l b e r t a  i n  May, 1972; 

Work History:  Summers 1969, 1971, 1972 - employed by Hecla Operat ing 
Company a t  Schaf t  Creek porphyry d e p o s i t  as c o r e s p l i t t e r ,  
s o i l  sampler and geo log i s t  r e spec t ive ly .  

Summer 1970 - employed by geologica l  consu l t an t  and 
ass igned  t o  p r o j e c t s  i n  Rocky Mountains of sou theas t e rn  
B r i t i s h  Columbia. 

May, 1973 t o  June 1974 - employed by Hecla Operat ing 
Company as geo log i s t  and ass igned  t o  p r o j e c t s  a t  Mess 
Creek, B.C. and Bute I n l e t ,  B.C. under t h e  d i r e c t i o n  of 
P.I .  Conley, P.Eng. and Er ik  Ostensoe, geo log i s t .  

J u l y ,  1974 t o  end of 1977 - employed by Granduc Mines, 
Limited (N.P.L.) as geo log i s t  i n  charge of work i n  
Sulphure ts  Creek proper ty ,  Stewart  area, B.C. 

1978 t o  May 1981 - employed success ive ly  as p r o j e c t  
g e o l o g i s t ,  r eg iona l  g e o l o g i s t  and geo log ica l  supe rv i so r  
by E & B Explora t ion  Limited and ass igned  t o  p r o j e c t s  
i n  Northern Saskatchewan, B r i t i s h  Columbia and Nevada, 
U.S.A. 

(b) E r ik  A. Ostensoe, B.Sc., Geologis t  

Education: Completed B.Sc. (Honours) course  a t  Univers i ty  of 
B r i t i s h  Columbia, Vancouver, B.C. i n  May, 1960. 

Completed course  requirements  for M.Sc. degree  a t  
Queen's Un ive r s i ty ,  Kingston, Ontar io  i n  1966. Thesis  
incomplete.  

P ro fes s iona l  
Assoc ia t ions :  Member: Canadian I n s t i t u t e  of Mining and Metal lurgy;  

Assoc ia t ion  of Explora t ion  Geochemists. 

Work His tory :  May 1960 through August 1964 - employed by Newmont 
Mining Corporat ion of Canada Ltd.  as g e o l o g i s t  i n  
Granduc Mine area, S t e w a r t ,  B.C. under t h e  d i r e c t i o n  
of D.M. Cannon, P.Eng., and G.W.H. Norman, Ph.D., P.Eng. 
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Summer, 1965 - employed as geo log i s t  by Mount B i l l i n g s  
Venture,  a southern  Yukon prospec t ing  syndica te .  

Summer 1966 - employed as geo log i s t  by Scud Venture, a 
northwestern B r i t i s h  Columbia prospec t ing  syndica te .  

October, 1966 t o  June 1978 - employed by Hecla Mining 
Company of Canada Ltd. and Granduc Mines, Limited (N.P.L.) 
as exp lo ra t ion  superv isor  and ch ief  g e o l o g i s t ,  r e s p e c t i v e l y ,  
under t h e  d i r e c t i o n  of P.I .  Conley, P.Eng. 

August t o  November, 1978 employed on c o n t r a c t  b a s i s .  by 
Union O i l  Company of Canada, Ltd. as g e o l o g i s t  i n  charge 
of f i e l d  program a t  Beaverdel l ,  B.C. 

A p r i l  1979 t o  p re sen t  - employed by Armco Mineral Explor- 
a t i o n  Limited as g e o l o g i s t ,  ass igned  t o  p r o j e c t s  i n  north-  
c e n t r a l  B r i t i s h  Columbia and Yukon under t h e  d i r e c t i o n  of 
P.I. Conley, P.Eng. 

I 






