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INTRODUCTION 

Location and Physiographic Posi t ion 
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The Alexis Claim group cons is t s  of a group of 36 claim u n i t s  located west of 
Chilko Lake i n  west central  British Columbia. The claims occur on the extreme 
north-eastern edge of a lobe  of the Coast Mountain complex. 
landscape ranging from 1175 meters (3,800 f e e t )  t o  2,300 meters (7,500 f e e t ) .  
present showings, "The Knob and The Ridge Showings", both outcrop a t  an elevat ion 
of 2,075 meters (6,800 f e e t ) .  
which terminates immediately across Chilko Lake approximately 4 kilometers from the 
claim group or  by the Wilderness Lake Branch of the  Tatlyoko Road. The Wilderness 
Lake branch road presently terminates approximately 13 kilometers northwest of the 
claim group. The to t a l  area of the Alexis claim group, removing overlap, i s  
approximately 825 hectares (2,000 acres ) .  

The claims occupy a 
The 

The claim group i s  accessible  by the Nemaiah Road 

* 

Property Definition 

H i  s tory 

The "Knob Showing" was discovered by J .  William MORTON several years  ago and 
was sampled and staked i n  1980. Attention t o  t h i s  showing was or ig ina l ly  directed 
by the presence of a la rge  l imoni t ic  breccia zone. 
heterol i tho1 ogic and contai ned sporadic mal achi t e  and azur i te  s ta in ing  and v i  si b l  e 
cinnebar. 
developed w i t h i n  an extensive vein breccia was inferred t o  be ind ica t ive  of an 
epi thermal hydrothermal system. Se lec t  samples o f  vis ib ly  mineralized breccia from 
this showing were found t o  range from 5,000 t o  7,000 par t s  per million copper, 5 t o  
20 par t s  per million s i l v e r  and grea te r  than 10,000 pa r t s  per b i l l i on  mercury. 
Assay r e su l t s  of th i s  material have yielded values up t o  1.47% C u b  0.400% Hg, 
0.389% Sb and 0.48 oz/ton Ag. 

T h i s  breccia was observed t o  be 

A h i g h  component of chalcedony and the presence of vuggy textures 

Subsequent geochemical and geological invest igat ions of this property have 
established tha t  an epithermal volcanogenic system exists. 

u 
u 

Property Geology 

The Alexis claim group occurs within a region dominated by Upper Cretaceous 
volcanics of intermediate t o  basic composition and Upper Cretaceous c l a s t i c  
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Property Geol ogy Cont ' d 

sediments consisting of wackes, quar tz i tes ,  s i l t s t o n e s  and conglomerates. Several 
northwest trending para l le l  f a u l t  systems including the Tchaikazan Faul t  occur i n  
the  vicini ty  o f  the claim group. 
192O's, is located 13 kilometers (8  miles) due west of the "Knob Showing" ,  a t  the 
southern end of Tatlayoko Lake. 
auriferous and argentiferous veins. 
3 feet  i n  w i d t h  and 850 f e e t  i n  strike. 
oz/ton gold, 3.2 oz/ton s i l v e r ,  0.9% arsenic  and 2.1% antimony. 

The Morris Mine, which achieved production in the 

Mineralization a t  the Morris Mine consisted of two 
T h e  pr inciple  vein of the Morris Mine averaged 

I t  contained an average grade o f  0.30 

Five Tert iary ? in t rus ives  are mapped by Tipper as ocurring w i t h i n  ten miles 
of the Alexis Prospect. 
suggest t h a t  the age o f  the deposit may likewise be Tert iary.  

These intrusives essent ia l ly  c i r c l e  the prospect and 

Alteration and tectonism established on the basis of the l imited f i e l d  mapping 
and petrographic work completed includes: 

- Intense carbonate a l t e r a t ion ,  
- We1 1 devel oped argi 11 i c a1 t e r a t i  on, 
- Quartz ,  c a l c i t e  and ba r i t e  multiphase veining, 
- Strong si 1 i c i  f i  c a t i  on, 
- Multiphase brecciation (s l ickensl  ides occurring w i t h i n  the breccia zone 

indicate  t h a t  f a u l t  dislocations have been numerous and have occurred in 
several d i rec t ions) .  

Summarv o f  Work ComDleted 

Drill core or ig ina t ing  from a 1981 d r i l l  program ( r e s u l t s  unfi led)  was 
se lec t ive ly  resampl ed and geochemical ly  analysed. 

Diamond dr i l l  holes DDH 1, DDH 2 and DDH 3 were undertaken on claims Alexis 1 
and Alexis 2. 

Diamond drill core or iginat ing from the 1981 program is a l l  BQ i n  s i z e  and is 
a l l  stored a t  the Bunting Lake Ranch near 150 Mile House, B.C. 

Results and Conclusions 

Drill logs, geochemical c e r t i f i c a t e s  and petrographical descriptions a re  
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Resul t s  and Concl usi ons Cont ' d  

included i n  the appendix of this report .  
samples although results for precious metals are disappointingly low. 
conceivable t h a t  the dr i l l  r e su l t s  may r e f l e c t  a level above precious metal 
mineralization no fur ther  work i n  the area of the 1981 d r i l l i n g  i s  recommended. 
The untested ridge showing, occurring approximately 500 meters t o  the northwest, 
may s t i l l  warrant d r i l l  t es t ing .  

Anomalous mercury values occur i n  several 
GIhile i t  i s  



DRILL 
HOLE # 

GOLD 
PPB 

DDH-1 
DDH-1 
DDH-1 
DDH-1 
DDH-1 
DDH-1 
DDH-1 
DDH-1 
DDH-1 

DDH-2 
DDH-2 

DDH-3 
DDH-3 
DDH-3 
DDH-3 
DDH-3 
DDH-3 
DDH-3 
DDH-3 
DDH-3 
DDH-3 

SILVER 
PPM 

INTERVAL 
M 

10 - 15 
70 - 75 

100 - 104 
104 - 106 
195 - 200 
200 - 205 
215 - 220 
220 - 225 
283 - 288 

10 - 20 
295 - 300 

5 - 15 
195 - 200 
200 - 205 
265 - 270 
270 - 275 
275 - 280 
280 - 285 
285 - 290 
290 - 295 
295 - 300 

MERCURY 
PPB 

590 
260 

5600 
480 
140 
20 

130 
60 
80 

4800 
170 

930 
9200 
170 

30 
40 
70 
40 

540 
120 
80 
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GEOCHEMICAL RESULTS 

4RSENIC 
PPM 

8 
267 

28 
16 
20 
17 
19 
14 
23 

15 
2 

21 
18 
6 
4 
2 
2 
2 
5 

17 
11 

ANTIMONY 
PPB 

2 
4 
3 
2 
2 
2 
8 
4 

17 

2 
7 

2 
3 
4 
2 
3 
5 
2 
5 
8 
5 

1 
1 
1 
2 
2 
1 
1 
2 
3 

1 
2 

1 
1 
1 
1 
2 
1 '  
2 
1 
2 
1 

.1 

.2 

. 3  

.3 

.1 

.1 

.2 

.1 

.1 

.1 

.1 

.1 

.I 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

CALCIUM 
% 

0.69 
1.04 
0.62 
4.14 
1.53 
2.89 
2.10 

2.43 

1.91 
4.42 

3.01 
LO. 66 
4.85 
4.03 
3.77 
4.23 
4.20 
4.35 
3.59 
3.55 

1.88 
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COSTS 

Manpower J.W. Morton May 27,  June 3, 1985 2 days 0 $2OO/day $ 400 
Travel & Vehicle Costs 200 
Analytical Costs 355 
Report Preparation 250 

$ 1,205 
I; 
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2. I graduated from the University of British Columbia i n  1976 w i t h  a Master o f  

Science i n  Soi l  Science. 

3.  I have worked f o r  various m i n i n g  and exploration companies since 1968. 

4. I am presently a permanent s t a f f  geologist  w i t h  Imperial Metals Corporation of 
Vancouver, B.C. 

5. I supervised the work described i n  this report. 

I /  

J.W. Morton, 
Geol ogi s t 
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DljH-1 , ! 
Footage 

... nple # -From TO 
Meterage 
From To 

Al t e ra t ion  BC 
Mine r a l i z a  t l o n  L i tho logy  Struoture 

12 

13 

17.5 

21 

22 

26 

- 

27.5 

11.5 

12 

13 - 
17.! 

21 

22 

26 
- 
27. I 

32 

34 

- 
37.5 

42 

42.5 

45 

green s i l i c i f i e d  5% pyrrhot i te ,  
porphyry s i l i c i f i e d ,  

l ~ b  limonite 

38001 

38002 

38003 

38004 

f rac tured  a t  45O 
t o  core axis 

qtza wacke 2% pyr i te ,  
5% limonite 

f i n e  grained wacke 

r e d  mudstone 10% l imonite 

grey mudstone IC$ l imonite 

red mudstone massively 
brecciated 

fault gouge faul t  

32 

34 

37.5 

- 
42 

42.5 

45 

47.5 

8.4 

9.8 

LOO 3 

- 
L 1 a  4 

L2.8 

L3.0 

L3.7 

l imonit ie  grey 
a l t e r ed  volcanic 

hard s i l i c i f i e d  grey 
f e l s i c  volcanic 

q t z . -calci te  
veins  , 

hard s i l i c i f i e d  grey s t i b n i t e  qtz.-calcite 
volcanic breccia  b a r i t e  veins  

r e s i d u a l  su l f ide  ghosts 

qtz.-calcite veins  ' 

60' t o  oore axis 
hard s i l i c i f i e d  grey s t ibn i t e?  
volcanic breccia  bar i te?  

r e s idua l  su l f ide  ghosts 

black brown l imoni t ic  
sooty mater ia l  

fault 

gouge serpentine faul t  

fault zone t a l c  



DDH-1 

A l t e ra t ion  & 
Minexplizat i on  s t ruc tu re  

Footage Meterage 
From To Lithology z ~ p l e  # Pram To 

53 

57.5 

7 

64 

64.5 

67.5 

16.2 

17.5 

- 
19.5 

19.7 

20.6 

- 
21*3 

22*3 

23.6 

- 
24 

24.4 

25.0 

25.1 

25.9 

26.5 

14.5 

16.2 

- 
17.5 

19.5 

19.7 

t a l c  r i c h  l imoni t ic  1% l imonite 
breccia  

brecoia 47.5 

53 he te ro l i t ho log ic  IC$ l imonite,  
breccia  s i l i c i f i e d  

micro qtz.0 
c a l c i t e ,  ve ins  
a t  30° t o  core , 
axis 

dark grey mudstone 

cherty wacke 

57.5 

64 

64.5 

- 
67.5 

70 

73 

77.5 

79 

80 

82 

82.5 

85 

hetero l i tho logic  10% l imonite 
breccia  

70 

73 

77.5 

20.6 

21.3 

22.3 

- 
23.6 

24.0 

24.4 

25.0 

25.1 

25.9 

t a l c  

he t e ro l i t ho log ic  10% l imonite,  breccia  
breccia  minor malachite 

he t e ro l i t ho log ic  
breccia  

79 

80 

82 

82e5 

85 

87 

hetero l i tho logic  
breccia  

brown fault  gouge f au l t  zone 

qua r t z i t e  c a l c i t e  veining 
a t  700 t o  core 
U i B  

faul t  gouge 

qua r t z i t e  

fau l t  zone 

small fault a t  
goo t o  core axis 

impure q u a r t z i t e  10% l imonite c a l c i t e  micro 
veins  a t  150 t o  
core ax le  I 

I 

! 



! DDf-1 
i 

26.5 

26.8 

z7.7 

28.7 

29.4 

- 
!9a 6 

51.1 

31.7 

32.3 

32.6 
- 

33.5 

,.. 

35.c 

Footage 
m p l e  # . From TO 

88 

91 

94 

36.: 

37 

- 
102 

104 

106 

107 

110 
- 

115 

. .  

117 

Metemge 
From To 

38009 

38010 

38011 

37 

18 

I1 

)4 

36.5 

- 
37 

LO2 

104 

106 

107 
- 

110 

.* .. 
11 5 

!6.8 

!7.7 

28.7 

29.4 

29.6 

- 
31.1 

31.7 

32.3 

32.0 

33.5 
- 

35.c 

35.7 

Lithology 
Al t e ra t ion  & 
Mineraliza t ion  

fault  gouge 

impure qua r t z i t e  10% l imonite 

he te ro l i tho loglc  1% l imonite 
brecc ia  

I 

mud s tone w i  t h  
limoni t i c -ca lc i te  
veins 

St ruoture  

fault  

ld lon i t l c -  
c a l c i t e  veins  

he te ro l i tho loglc  breccia  
breccia  (predomi- 
nant ly  sediments) 

he te ro l i tho logic  
breccia  (pmdomi- 
nant ly  sediments) 

20$ hema t 1 t e  

mudstone 

he tero l i tho logic  barite, 
breccia  10% l imonite 

breccia  

breccia  
4 '  

a r g i l l i t e  

brecciated mudstone 10% l imonite contact  approxi- 
mately 450 t o  core 
axis 

impure qua r t z i t e  20$ l jmonite 

impure qua r t z i t e  1% l imonite 

APPENDIX 4 

sl ickensided 

core axis 
f r a c t u r e s  450 t o  

sl ickensided 
f r a c t u r e s  450 t o  
core axis 



DDH-1 

124 

12 5 

127 
- 
128 

137 

141 

142 

146 

147 - 
149 

156. 

157 

- 
159 

1 160 
160 161 

Footage Meterage 
Prom To From TO 

Al te ra t ion  & 
Mineral izat ion structure m p l e  # 

38012 

Lithology 

10% l imonite sl ickensided frac- 
t u r e s  600 t o  core 
axis 

impure qua r t z i t e  35.7 

37.8 

38.1 

I 

38.7 

59.0 

i7.8 

18.1 

58.7 
- 
39.0 

41.8 - 
43.0 

43.3 

44.5 

44.8 

45.4 
7 

47.7 

47.9 

117 

1.24 

12 5 
- 
L27 

128 

137 

141 

142 

146 

147 

- 

- 

149 

56. 

, 
impure quartz  wacke 

grey carbon r i c h  
fe ldspa th ic  wacke 

l imonite f r a c t u r e s  
70' t o  core axis 

quartz  wacke 2% P p i t e ,  
minor graphite?,  
barite,  10% l imonite 

36013 

quartz  wacke 

quartz  wacke minor malachite 41.8 

43.0 

43.3 

44.5 

38014 
fault f r a c t u r e  zone fault  zone 

quartz  wacke 

fau l t  zone fault gouge 

44.8 

45.4 

47.7 
- 
47.9 

48.5 

48.8 

49.' 

impure mudstone fault at  60° t o  
core axis 38015 

impure mudstone multi tude.  of qtz. 
c a l c i t e  micro veins 

a l t e r e d  red multi tude of qtz. 
volcanic (andesite ) 

a l t e r e d  red 
volcanic (andesi te  ) 

c a l c i t e  micro veina 

48.5 

48.8 

49.7 

50.! 

157 

159 

38016 

a 

grey mudstone 

bleached andesi te  5% p y r i t e ,  c a l c i t e ,  
tuff qtz.  

r ed  andesi te  2% pyr i t e ,  malachite 
strainjulg 



Al te ra t ion  & 
Lithology Mineral izat ion s t ruc tu re  

mico s t o c h o r k  
of qtz.-calcite 
veins  

red  andesi te  tuff e e r i c i t e  
breccia  wi th  qtz. 
veins  

167 

174 

- 
177 

182 

886 

187 

192 

- 

174 

177 

- 
182 

186 

187 

192 

197 

- 

r e d  andesi te  tuff s e r i c i t e  
breccia  with qtz. 
ve ins 

brown andesite tuff 
breccia  

red  andesi te  tuff lo$ l imonite 
breccia  

qtz.  micro v e i m  

faul t  gouge fau l t  

fault gouge 38019 

greenish aphani t ic  
f e l s i c  volcanic tuff 

qtz.-calcite” 
micro v e i m  

~~~~ 

greenish aphanitic epidote,  
f e l s i c  volcanic tuff c a l c i t e  veining 

197 207 
I 

- 
209 

216 

217 

- 
227 

- 
233 

237 

38020 

70021 207 

209 

216 

- 
217 

- 
227 

233 

grey aphani t ic  e pido te  
f e l s i c  volcanic tuff 

c a l c i t e  
veining 

grey t o  r e d  andes i te  s i l i c i f i e d  
porphyry 

qtz ,  ve ins  a t  80° 
t o  core axis 

grey t o  r e d  andes i te  s i l i c i f i e d ,  f r a c t u r e  planes a t  
p0rpQP-Y cinnebar loo t o  Core a X i E  

78022 purple andesitic 1% l imonite 
porphyry 

qtz. micro veins  
a t  450 t o  core axis 

71.0 

72.2 

purple andesite 
POrpturIy 

purple andes i te  
porphyry 

10% l imonite,  qtz.  micro veins  
3% pyr i t e ,  cinnebar 

78023 

lo$ limonite, qtz. micro veins 
3 4 pyriite, cinnebar 

I 

c313L- l  



Al te ra t ion  & 
Lithology Mlneral izat ion structure 

Meterege 
From To 

i 

238 72.2 72.5 vein of qtz.-calcite 3% pyr i t e ,  limonite vein 
straining 

33024 237 
- 

246 75.0 

75.6 

72.5 

75.0 

I 

75.6 

brown andesi te  
porphyry 

qtz.-calcite 
micro veins  

248 m y  andesi te  s i l i o i f i e d ,  
POrphyrY s e r i c i t e  

grey brown andesite stockwork of 
POrpWrY limonite-qtz. 

micro ve ins  

__,- 

,0026 
- 

253 

- 
2 58 253 77.1 

78.6 

grey brown andesi te  
porphyry 

30027 

30028 

stockwork of 
limonite-qtz. 
micro ve ins  

260 

265 
- 2 58 

2 60 
- 

vein of qtz.-calcite black metal l ic  vein 
~ 

dark (qtz.) andesi te  
porphyry 

few c l e a r  qtz.- 
c a l c i t e  micro veil 

79.2 

stockwork of qtz.= 
c a l c i t e  veins 

26 5 27.0 80.8 brown andesite 10% l imonite 
p o r p h p i t i c  tuff  
breccia 

38029 

7 

280 82.3 brown andesite few clear qtz.- 
porphyri t ic  tuff c a l c i t e  veins 
bmcc ia  - 

280 78031 288 85.3 
, .  

brown andes i te  5% limonite 
porphyr i t ic  tuff 
breccia 

10 mm qta. veins  
a t  10' , 45' and 
60' t o  core axis I ....._., 

A P P E N D I X  7 

t 



33068 

I 

38069 

38070 

38072 

38073 

38074 

38075 

3E076 

8.5 18 & 
38 

48 

54. 

58 

63 

- 

- 
68 

- 
78 

82 

- 
88 

- 
98 

58 

63 

68 

- 
78 

- 
82 

88 

- 
98 

LO8 

a 

2.6 

- 
5.5 

- 
8.5 

/ - 
11.6 

14.6 

16.6 

17.7 

19.2 

- 
20.7 

- 
23.8 

25.0 
- 
26.8 

- 
29.9 

5.5 

- 
8.5 

- 
11.6 

14.6 

16.6 

17.7 

19.2 

20.7 

23.8 

- 
25.0 

26.8 

- 
29.9 

Lithology 
Al t e ra t ion  & 
Mineralization s t ruc tu re  

l imoni t ic  calcareous c a l c i t e ,  2% l imonite,  he terol i thologir  
breccia  minor cinnebar breccia 

l imoni t ic  calcareous c a l c i t e ,  2% l imonite,  
breccia  minor cinnebar 

brecciated grey 
muda t one 

c a l c i t e  micro- 
veins  

brecoiated grey 1% limonite,  c a l o i t e  micro- 
mudstone dark su l f ide?  veins 

brecciated grey lO$ limonite, c a l c i t e  micro- 
mudstone dark su l f ide?  veins  

purple volcanic bleached (kaol inized)  

purple volcanic bleached (kaolinized) 

he te ro l i tho logic  20$ limonite, 
bre  cc la  w i t h  
sediments 

black meta l l ic  

he te ro l i tho logic  20% limonite, 
breccia wi th  black meta l l ic  
sediments 

he te ro l i tho logic  20% limonite, 
breccia with black meta l l ic  
sediments 

f i n e  grained black minor cinnebar, brecciated 
unit? volcanic? 1% limonite 

he te ro l i tho logic  10% l imonite 
breccia c inne b a r  

he te ro l i tho logic  10% l imonite,  
breccia  clnnebar, black I 

meta l l ic  

i 
1 

DDH-2 

! 
! 

8 1 

4 
APPENDIX 8 ' 



DDH-,:! 
Altera t ion  & 
Mineralization Lithology s t ruc ture  

108 

- 
113 

116 

- 
118 

- 
128 

- 
130 

32.9 
- 
34.4 

35.4 

38078 113 hetero l i tho logic  limonite, CiMebar 
breccia black meta l l ic  

34.4 
- 
35.4 

36.0 

- 
39.0 
- 
39.6 

42.0 

a l t e red  purple 
volcanic? 

116 

118 hetero l i tho logic  cinnebar 
breccia 

grey volcanic lo$ limonite, 
f e l s i c  dark meta l l ic  

grey volcanic 10% limonite, 
f e l s i c  dark meta l l ic  

- 
30079 128 36.0 

- 
39.0 
- 
39.6 

y3080 

33081 meta fspar wacke 2% arsenopyrite 138 

138 

139 

14 6 

- 
148 

- 
158 

160 

163 

16 5 

139 42.0 

42.4 

44.5 

- 
45.1 

- 
48.2 

48.0 

49.7 

50.3 

42.4 

44.5 

45.1 

- 
48.2 

- 
48.8 

49.7 

50.3 

51.2 

meta f s p a r  wacke 

146 meta mudstone minor cinnebar 

148 a l t e red  purple 
volcanic? 

p a r t i a l l y  
brecciated 
c a l c i t e  veining - 

158 
__ __ - 

a l t e red  purple p a r t i a l l y  
volcanic? bre cc ia ted 

c a l c i t e  veining. 

38083 a l t e red  purple 
volcanic? 

p a r t i a l l y  
brecciated 
c a l c i t e  veining 

160 

163 a l t e red  purple 
volcanic 

16 5 

168 

a l t e red  qua r t z i t e  

he te ro l i tho logic  25% limonite, 
bleached, dark 
meta l l ic  

breccia 



. .stage Meterage 
From TO Pram TO 

Alt t -&t ion  & 
Lithology bIinerallzation m p l e  # 

38084 

s t ruc tu re  

168 

170 

173.5 

70 

73.5 

178 
- 
183 

185 

188 

hetero l i tho logic  25% limonite, bleached 
breccia  dark meta l l ic  

51.2 

51.8 

52.9 

7 

54.3 

55.8 

56.4 

57.3 

58.5 

58.8' 

59.1 

59.4 
- 
60.4 

.. . 
61, 9 

- 
63.4 

64.9 

breccia 

52 dark grey andesite s i l i c i f i e d ,  da rk  
porphyry meta l l ic  

54 . 
- 
55. 

dark brown andesite cinnebar, black 
porphyry w i t h  veining meta l l ic  

more qtz.-calci 
micro veins  

38085 178 

183 

185 

dark brawn andesite cinnebar, black more, qts.-calcii + 

porphyry with veining meta l l ic  micro veins  

heavily brecciated 20$ limonite 
l imonit ic  porphyry 

56 

57. dark brown porphyry s i l i o i f i e d ,  cinnebar 8 E r o  .-cal veEns i t e  
w i t h  veining black me t a l l l c  - 

58 . 36086 188 

192 

193 

194 

19 5 

192 

193, 

194 

19 5 

198 * 
- 
203 

208 

- 
213 

218 

3 

~~~ ~ 

dark brown porphyry s i l i c i f i e d ,  cinnebar 
with veining black meta l l ic  plus 

arsenopyrite 

58 . 
59 . 
59 . 
60 

- 
61. 

fault gouge bleached 

andesi te  porphyry 

fault  g o k e  

fault 

f a u l t  

brawn andesite grey black meta l l ic  
porphyry galena? 

brown andesite 
POrpWW 

cinnebar, 
10% pyr i te  

3N87 
L 

63 brown andesi te  
P O W Y T Y  

cinnebar, 
1% pyr i t e  

- 
64 . 208 

213 

1 

brown andesite cinnebar, 
porphyry 15% pyr i t e  

66 0 brown andesite cinnebar 
porphyry 15% pyrlke 



t lnp le  if 

38089 

38090 

38091 

38092 

38093 

... . -~ 

3 809 4 

38095 

38096 

c LJotage 
Prom To 

218 

220 

227 

- 

228 

229 

- 
238 

- 
239 

- 
248 

- 
2 58 

- 
278 

- 
288 

293 

0 

Meterage 
From 

66.4 

67.0 

69.2 

7 

69.5 

69.8 

- 
72.5 

- 
72.E 

- 
75. E 

- 
78. E 

- 
-84.7 

87. E 

89.' 

To 

67.0 

69.2 

69.5 

69.8 

72.5 

72.8 

- 
75.6 

78.6 

84.7 

- 
87.8 

89.3 

92.' 

A l t e ra t ion  tk 
Lithology Mineral izat ion 

brown andesi te  c imebar ,  
porphyry 15% pyr i t e  

s t r u c t u r e  

brown andesi te  
Porphyry 

cinnebar, 
15% p y r i t e  

l imonite  breccia  50$ l imonite  hydrothermal 
channel 

l imonite breccia  50% l imonite  Wdrdthe-1 
' channel 

potassium r i c h  s i l i c i f i e d ,  cinnebar 
andesite porphyry 
w i t h  qtz.-calcite 
ve ins 

l imoni t ic  hydro- 50% l i m o n i t e  hydrothermal 
t h e m 1  channel channel 

~ ~~ 

grey volcanic f e l s i c  
u n i t  wi th  qtz.-calcite micro vein8 
veining 

q t z  . -calcite 

brown andesi te  dark me ta l l i c  
porphyry wi th  micro 
veins of qtz.-calcite 

brown andes i te  ' oinnebar, 
porphyry with micro lo$ pyr i t e  
veins of otz.-calcite 

black andesi te  
porphyry w i t h  micro 
veins of qtz. 

black andes i te  black metall ic 
porphyry w i t h  micro 
veina of qtz. 

black andesi te  minor clolnebar 
porphyry w i t h  micro 



1.5 

'4.6 

/ 

7.6 

4.6 

7.6 

8.2 

5 

15  

25 

27 

30 

40 

43 

50 

52 

60 

70 

72 

1 5  

25 

27 

30 

40 

43 

5c 

52 

6C 

7C 

72 

8( 

I l! uotage 
:aple # Fram TO 

Alte-dt ion & 
Lithology Mineral izat ion structure 

molithologlc breccia  l imoni t ic ,  numerous frac- 
composed of cherty carbonate tures approxi- 
wacke fragments mately 15O t o  

core axis 

38032 

38033 molithologio brecaia  l imoni t ic ,  
composed of cher ty  carbonate 
wacke fragment B 

numerous frac-  
tures approxi- 
mately 15' t o  
core axis 

38034 mollthologic breccia  l imoni t ic ,  
composed of cher ty  carbonate 
wacke fragments 

1 cm'wide cal- 
c i t e  ve in  
approximately 
60° t o  core exis  

molithologio brecoia l imoni t ic ,  
composed of cher ty  carbonate 
wacke f r a g e n t s  

1 cm wide cal- 
c i t e  ve in  
approximately 
60° t o  corn a x l e  

8.2 9.1 

38035 9.1 112.2 p y r i t i c  muddy wacke 3Vk hematite, py r i t e  

78036 p y r i t i c  muddy wacke 

l i g h t  grey s i l i c i f i e d  s i l i c i f i e d ,  2% 
mudstone l imonite,  py r i t e  

t a l c  zone (grey) 

30% hematite, py r i t e  

t o  t a l c  brecciated 

brecciated purple brown mudstone l imonite  20%, 
o r  a l t e r e d  volcanic cinnebar 

12.2 13.1 

70037 

21.3 38038 18.3 hetero l i tho logic  20% l imonite,  pyr i te ,  hydrothermal 
breccia  cinnebar 

he te ro l i tho logic  20$ l imonite,  pyr i te ,  hydrothermal 

channel 

breccia cinnebar channel 
21.9 

24.4 

21.3 

21.9 dark andes i t i c  pink carbonate q t 2; .-calcite 
s i l i c i f i e d ,  l imonite micro veins  
57; p y r i t e  

POrpl?yry 



38040 

54.9 

33041 

57.9 s i l i c i f i e d  dark grey s i l i c i f i e d ,  more qtz.- 

70042 

38043 

38044 

38045 
(I 

38046 

38047 
- 

78048 

38049 

38050 

80 

7 

90 

97 

98 
- 
100 

7 

110 

120 

130 

132 

-- 

- 

- 
140 

150 

158 

- 

- 
160 
... 6 .  

166 

- 
170 

180 

90 

158 

160 
- 
166 
.... 

170 
- 
180 

190 

13 

24.4 27.4 

27.4 29.6 

29.6 29.9 
I 

29.9 30.5 

30.5 33.5 

3305 36.6 

36.6 -39.6 

39.6 40.2 

40.2 *-42.7 
I .- 

Lithology 
Al te ra t ion  & 
hlineralization Structure  

andesite tuff breccia 5% pyr i t e  
with qtz. veins  

vein breccia 

andesi te  tuff breccia 5$ Pyri te  
w i t h  qte.  veins 

vein breccia 

andesite tuff breccia 5% pyr i te ,  cinnebar, qtz.-calcite 
with qtz. veins minor malachite micro veins 

andesite tuff breccia lC$ pyr i t e  
w i t h  qtz. veins  micro veins 

q t z .-calcite 

andesite tuff breccia lo$ pyri te ,  cinnebar, qtz.-calcite 
malachite micro veins 

~~ 

andesi te  t u f f  breccia 5% pyr i t e  

andesite tuff breccia 3s pyr i te  

less veining 

less veining 
_____--_I--- I 

andesite tuff breccia s i l i c i f i e d  
with qtz. veins  

andesite tuff breccia ch lo r i t e  
~~ - 

qtz. micro veins 

andesi te  tuff breccia ch lo r i t e  

s i l i c i f i e d  andesi te  e i l i c i f i e d  
~ tuff breccia 

qtz. micro veins 

dark grey brown qtz., s e r i c i t e  
andesite porphpy 

s i l i c i f i e d  dark grey s i l i c i f i e d  few qtz.-calcite 
brown Porphyry ve ins 

e i l i c i f i e d  dark grey s i l i c i f i e d ,  
brown porphyry limonite 51*8 I 54-9 I morer*: q t 2 . -,? 

c a l c i t e  veins 

brown porphyry l imonite c a l c i t e  veins I I 

n il ra n ~ ~ ~ ~ s ~ p  D 111 r z a  0 il [1 il U 1 



33040 80 90 24.4 27.4 

1 

andesi te  tuff breccia 5% pyr i t e  vein breccia  
w i t h  qtz. veins 

38041 90 

29.6 
I 

29.9 

3W45 
i 

130 

132 

::9049 170 

Altera t ion  & 
Mineraliza t ion Li thology Structure  

97 27, 4 29.6 andes i te  tuff breccia 5% p y r i t e  
w i t h  qte. veins 

vein breccia  

! 97 98 andesite tuff breccia 5% pyr i te ,  cinnebar, qtz.-calcite 
w i t h  qtz. veFns minor malachite micro veins  

I 90 100 29.9 30.5 andesi te  tuff' breccia 10% pyr i t e  
w i t h  qtz. veins 

q t z , -calci t  e 
micro veins  

38042 I 100 I 110 130.5 33.5 I andesi te  tuff breccia 10% p p i t e ,  oinnebar, qtz.-calcite 
malachi t e mlcro veins  

38043 1110 120 1 33.5 1 36.6 I andeei te  tuff breccla 5% pyr i t e  less veining 

38044 1120 130 I 36.6 I 39.6 1 andesi te  tuff breccia 3% pyr i t e  l e s s  veining 

132 39.6 

40.2 

40.2 

42.7 

no core recovery 

140 andesi te  tuff breccia s i l i c i f i e d  
w i t h  qtz. veins 

38046 I 140 150 142.7 1 45.7 1 andesite tuff breccia ch lo r i t e  qtz. micro veini - 
158 

_ _  
30047 150 

158 

45.7 

48.2 

48.2 

48.8 

andesi te  tuff breccia ch lo r i t e  q tz .  micro veiru 

160 s i l i c i f i e d  andesite a l l l o i f l e d  
tuff breccia 

160 166 48. 8 dark  m y  brown qtz., s e r i c i t e  
andesi te  porpkurlry 

38048 
. . .. 
170 

(. I .  1 

50.6 
.,.._ ,... . 

166 s i l i c i f i e d  dark grey s i l i c i f i e d  few q tz  ,-calcitc 
brown porphyry veins 

180 51.8 54.9 s i l i c i f i e d  dark grey s i l i c i f i e d ,  more qtz.- 
bx-own P 0 r P m - Y  limonite c a l c i t e  ve lns  

190 I 54.9 I 57.9 I s i l i c i f i e d  dark grey s i l i c i f ~ e d ,  
brown porphyry l imonite c a l c i t e  veins  

more qtz,- 

E 3  c 3  D i 0 Q p E l ~ l ~  a c3 LJ 11 L I 3  



Al te ra t ion  & 
Mineralization Lithology s t r u c t u r e  

196 

- 
205 

he tero l i tho logic  30$ l imonite massive 
breccia 

he te ro l i tho logic  30% limonite, massive 
breccia  s i l i c i f i e d ,  clnnebar brecc ia t ion  

brecc ia t ion  
38051 190 

- 
196 
- 
205 

210 

57.9 

- 
59.7 

59.7 

- 
62.5 30052 

210 

215 

64.0 dark andesi te  
porphyry 

62, 5 
/ 

64.0 

__I 

65.5 

- 
67.1 

- 
68.6 

- 
71.6 

72.2 
- 
74.7 

- 
77.7 

80. 8 

qtz. micro veim 
predominantly 
4 5 O  ' t o  core axi l  ' 

65.5 dark andesi te  20$ limonite 
porphyry 

dark andesi te  
P 0 r p W - Y  

hetero l i tho logic  SO$ limonite, malachite, massively 
breccia t e t r ahedr i t e?  bleached breociated 

- --- -- I .-- -_ - 
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Specimen : DDH-3 202' 

C l a s s i f i c a t i o n  : S i l i c i f i e d  and b r e c c i a t e d  tu f f -b recc ia (? )  

Mode : The severe a l t e r a t i o n  which has a f f e c t e d  t h i s  specimen, i n  conjunct ion  

wi th  t h e  extremely f i n e  g r a i n s i z e  of t h e  groundmass precludes any estimate of 

, - t h e  o r i g i n a l  mode. A t  p r e sen t  th i s  rock  i s  composed of  approximately : 

20-25% ca lc i t e  
30% 'qua r t z  

5% opaques and Fe-oxides ( l imoni te )  
45-50% c layminera ls  and c r y p t o c r y s t a l l i n e  s i l i c a .  

Handspecimen : Grey, a l t e r e d ,  c a l c i t e / q u a r t z  veined t u f f  o r  t u f f - b r e c c i a  (? ) .  

Fragments range up t o  3 mms. i n  s i z e  and most appear t o  b e  sub-angular.  

Two genera t ions  of v e i n s  can b e  d i s t i n g u i s h e d  i n  handspecimen : e a r l y ,  

narrow, l i m o n i t e  s t a i n e d  veinlets are c u t  and sometimes s l i g h t l y  o f f s e t  

by wider, l i g h t  coloured ca l c i t  e /quar tz  v e i n l e t s ,  which l o c a l l y  have more 

or less b recc ia t ed  t h e  rock. 

Thin s e c t i o n  : Judging by i t ' s  microscopic  character t h i s  specimen appears  td' 

have been der ived  from a vo lcan ic  sandstone o r  c r y s t a l - l i t h i c  t u f f  i n  which 

angular  and sub-angular c l a s t i c i f r a g m e n t s  up t o  3 mms. i n  s i z e  l o c a l l y  (at 

bottom of s e c t i o n )  form up t o  50% of  t h e  rock. Only o r i g i n a l  quar tz f ragments ,  

which are most ly  s t r a i n e d ,  have been preserved.  The rest of  t h e  c las t ic  

fragments as w e l l  as t h e  groundmass a re  pe rvas ive ly  a l t e r e d  t o  ca lc i te ,  

l i m o n i t e  and a p h a n i t i c  c l a y m i n e r a l / s i l i c a  mixtures .  Some of t h e  a l t e r e d  

domains c o n t a i n  t e x t u r e s  sugges t ive  of t r a c h y t i c  flow. On t h i s  b a s i s  a t  

least a po r t ion  of  t h i s  rock  must be considered volcanic  i n  o r i g i n ,  and because 

of t h e  inhomogeneous n a t u r e  of t h e  rock  as a whole it was probably a tu f f aceous  

type,  a l though t h e  presence  of sedimentary material i s  not  r u l e d  ou t .  

A few small f l a k e s  of wh i t e  mica w e r e  observed. These a re  probably o f  secondary 

o r i g i n .  

C a l c i t e l q u a r t z  v e i n s ,  o f t e n  f i n e  gra ined  wi th  g ranu la r  t e x t u r e s ,  c u t  a c r o s s  

t h e  specimen. E a r l i e r ,  somewhat cour se r  gra ined  ca l c i t e  v e i n s  (without  quar tz )  

are c u t ; b y  t h e  g ranu la r  v e i n l e t s .  The arrangement of t h e  l a t e  q u a r t z / c a l c i t e  

v e i n l e t s  i n  t h i n  s e c t i o n  sugges t s  emplacement a long  a b r i t t l e  f r a c t u r e  

network wi th  o v e r a l l  r e l a t i v e l y  low i n t e r - f r a c t u r e  angles .  Poss ib ly  ; t h i s  

rock  is  l o c a t e d  in a b r i t t l e  shear-zone. 
, 



Specimen : DDH-2 210' 

C l a s s i f i c a t i o n  : Al te red ,  amygdaloidal(?)  , p o r p h y r i t i c  a n d e s i t e  

Wde  : Clayminerals  1 '  ; 45% 
Calcite I 25% 
Quartz ( i n c l .  chalcedony) 20% 
Limon it e 5% 
Opaqu es 5 x  

Handspecimen : Rusty weather ing,  a l t e r e d ,  l imy f e l d s p a r  porphyry. Small  

amygdules are v i s i b l e  i n  handspecimen. These may b e  of secondary o r i g i n .  

Thin c a l c i t e  v e i n l e t s ,  p o s s i b l y  r e p r e s e n t i n g  hea led  f r a c t u r e s ,  c u t  a c r o s s  

t h e  specimen. 

Thin s e c t i o n  : I n  s p i t e  of  p e r v a s i v e  a l t e r a t i o n ,  t h e  o r i g i n a l  n a t u r e  of t h i s  

specimen is  s t i l l  c l e a r l y  v i s i b l e .  O u t l i n e s  of o r i g i n a l  p l a g i o c l a s e  phenocrys ts ,  

now completely a l t e r e d  t o  secondary c l a y m i n e r a l s  and l i m o n i t i c  ca l c i t e ,  r a n g e  

up t o  2 mms. i n  s i z e .  TIieir c o r e s  are f r e q u e n t l y  composed o f  patchy ca lc i te  - 

surrounded by v e r y  f i n e  g r i aned  c l aymine ra l s .  Loca l ly  it appea r s  as i f  the 

phenocrysts  are  s o m e w h a t  p r e f e r e n t i a l l y  o r i e n t e d ,  sugges t ing  t h i s  rock  may 

have been p a r t  of a v o l c a n i c  flow. The o r i g i n a l  composition of t h i s  r o c k  w a s  

probably a n d e s i t i c .  

The o r i g i n a l  n a t u r e  of the groundmass i s  no longe r  ev ident ,  as i t  is  composed 

e n t i r e l y  of secondary mine ra l s ,  w i t h  the  excep t ion  perhaps o f  opaques. Qay- 

minerals ,  t o o  f i n e  g ra ined  t o  p o s i t i v e l y  i d e n t i f y ,  form t h e  b u l k  of t h i s  : 

assemblage. The remainder  is composed of patchy,  l i m o n i t i c  ca lc i te  and f i n e  

grained,  g ranu la r  qua r t z .  

I r r e g u l a r  amygdules up t o  2 m s .  long, are f i l l e d  w i t h  secondary q u a r t z ,  

chalcedony, calci te  and c l aymine ra l s .  These may r e p r e s e n t  pr imary f i l l e d - i n  

v e s i c l e s ,  o r  a l t e r n a t i v e l y  f i l l e d - i n  secondary cavities. These form from .. 
10-15X of t h e  rock, by estimafe. 

A c#&ite ve in ,  which varies somewhat i n  t h i c k n e s s  up t o  2 a . m s . ,  c u t s  a c r o s s  t h e  

sect ion. 

Granular opaques, up  t o  .2 mms. i n  s i z e ,  are scattered throughout  the specimen. 

Many of t h e  l a r g e r  g r a i n s  have euhedra l  oc t agona l  and t r i a n g u l a r  shapes.  



Specimen : DDH-1 203' 

C l a s s i f i c a t i o n  : Cataclastic c r y s t a l - l i t h i c  tu f  f -b recc ia (? )  

&de : P l a g i o c l a s e  4 0-4 5% 
Calcite L 5-20% 
C h l o r i t e  10% 
Opaques 3 0% 

Handspecimen : Breccia composed o f  cm.  s i zed  b l ack  and green fragments ,  a l t e r e d  

and veined (calci te) ,  set i n  a maroon t o  b r i c k  red ,  very  f i n e  g ra ined  matrix. 

The c u t  s u r f a c e  o f  t h e  c o r e  specimen c l e a r l y  shows a c a t a c l a s t i c  band of 

about  1 cm. wide,  o r i e n t e d  a t  a 50 degree  a n g l e  to t h e  l e n g t h  of t h e  c o r e ,  

a long  which t h e  f ragments  have  been smeared ou t  i n t o  e longate ,  l e n t i c u l a r  

shapes.  On one  s i d e  t h e  boundary o f  t h i s  zone i s  q u i t e  sharp ,  on  t he  o t h e r  

a g rada t ion  w i t h  r e l a t i v e l y  unsheared  material  i s  v i s i b l e .  The c a t a c l a s t i c  

t e x t u r e  is  c l e a r l y  o f  b r i t t l e  o r i g i n .  

Thin s e c t i o n  : Due t o  t h e  cataclast ic  deformation and t h e  severe a l t e r a t i o n  

it is not  e n t i r e l y  clear from microscopic  examination wether o r  n o t  t h e  

primary l i t h o l o g y  w a s  a c r y s t a l - l i h i c  t u f f - b r e c c i a ,  a l though I a m  b i a s e d  

toward t h i s  c l a s s i f i c a t i o n  because  of t h e  inhomogeneous n a t u r e  o f  some o f  

the unsheared material. I n  any  case, t h e  r o c k  i s  c l e a r l y  of  v o l c a n i c  o r i g i n ,  

as it c o n t a i n s  numerous r e l a t i v e l y  homogeneous domains i n  which a l t e r e d  

p l a g i o c l a s e  phenoc rys t s  up  t o  2 ms. i n  s i z e  a r e  set i n  a r a t h e r  nondescr ip t ,  

f i n e  gra ined  matrix, which, i n  i t ' s  p r e s e n t  s ta te ,  con ta ins  l a r g e  amounts 

of secondary calci te ,  c h l o r i t e  and g r a n u l a r  opaques (mostly hemat i te ) .  

Loca l ly  t h e  f i n e  g r a i n e d  mater ia l  i s  composed of primary p l a g i o c l a s e  m i c r o l i t e s  

w i th  a d i s t i n c t  t r a c h y t i c  t e x t u r e ,  sugges t ing  vo lcan ic  flow f o r  a t  least 

some of  t h e  fragments .  Others have a more non-directed f e l t e d  t e x t u r e .  Taken 

toge the r ,  the phenoc rys t s  and t h e  m a t r i x  sugges t  a primary a n d e s i t i c  composition. 

The macroscopica l ly  v i s i b l e  cataclast ic  band i d  c l e a r l y  i d e n t i f i a b l e  i n  t h i n  

s e c t i o n  as  w e l l .  &st of t h e  s t r a i n  h a s  been concentated i n  l e n t i c u l a r  

' s c h l i e r e n  r ich i n  hematite and c h l o r i t e .  Calcite, which i s  pre-kinematic  i n  

o r i g i n ,  has r e c r y s t a l l i z e d  f o l l o w i n g  ca t ac l a s t i c  deformation. Granular  f ragments  

of  r e s i s t a n t  b u t  broken f e l d s p a r  are  s c a t t e r e d  throughout t h e  shea red  ma te r i a l .  

Undeformed domains o f ' v o l c a n i c  mater ia l  occur  a s  l e n s e s  i s o l a t e d  by t h e s e  

shear-zones. 






