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INTRODUCTION 

During 1973 a  hole  was  diamond  drilled  approximately 2.4 kj.lometres 
northwest  of  Red  Point  as  indicated on Figure 48. The  hole  is  reported 
to  havs  intersected 1.6 per  cent  copper  from 151 to 157 met.res. A 
program  of  mapping  and  lithogeochemistry  was  carried  out  with  two 
objectives  in  mind: ( 1 )  to  discover  potential  copper  abunilances in  the 

metallic  sulphide  deposit in  the  Nicola  Group,  and ( 2 )  to a.nalyse  for 
overlying  Tranquille  Formation  derived  from a possible  underlying 

gold,  silver,  mercury,  and  arsenic to discover  anomalies in  the 
Tranquille  that  might  lead to discovery  of  a  precious  metal  deposit. 

Mines  and  Petroleum  Resources'  laboratory  and  the  results  are  tabulated 
Rock  samples  were  analysed  at  the  British  Columbia  Ministry of Energy, 

in  Tables 1 and 2 (pages 154 to 157) .  For  geochemical  comparison 
purposes  the  Triassic to Lower  Jurassic  rocks  have  been  placed  in one 

breccias,  flows,  and  tuffs of andesitic  to  basaltic  composition  are 
group  (Table 1 )  and  the  Eocene  rocks  in  another.  Nicola  Group  volcanic 

recognizable  in  the  field.  Although  the  intensity of both  epidote, 
calcite,  hematite,  chlorite  alteration,  and  orthoclase  feldspar 
metasomatism  varies  from  outcrop  to  outcrop,  copper  values  seem  to bf! 

higher  in  the  more  altered  rocks.  Results  for  Eocene  rocks  of  the 
Tranquille  Formation  are  listed  in  Table 2. 

North  of  Red  Point,  samples MM 82-76,  77,  78, and 79  are  included  wit.h 
Triassic  rocks  based  on  the  geochemical  data;  they  are  believed  to be! 
transported  Nicola  volcaniclastic  rocks. 

ANALYTICAL METHODS 

Atomic  absorption  was  used to analyse  for  gold (MM series  only),  silver, 
arsenic,  and  mercury.  Gold  for  the GW series  has  a  different  gold 
detection  limit  than  the MM series  because  GW  samples  were  analysed  kty 
the  gravimetric  method.  Gold  values for MM samples  are  expressed  in  ppb 
while  GW  samples  are  in  ppm. 
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GEOLOGY 

INTRODUCTION 

The  area  is  underlain  by  Upper  Triassic  to  Lower  Jurassic  Nicola  volcanic 

sedimentary  and  volcanic  rocks of the  Tranquille  Formation. 
and  Iron Mask intrusive  rocks,  unconformably  overlain  by  Eocene 

Topographic  changes  are  moderate,  except  for  deeply  incised  stream 
valleys  which  give  rise  to  cliffs  in  excess  of 1 0 0  metres  high. 

on the  plan  (Fig. 49) .  
I n  the  following  sections,  numbers  in  parenthesis  refer to outcrop  sites 

TRIASSIC 

The  Nicola  Group  consists of flows,  flow  breccias,  tuff  breccias,  lapilli 
tuffs,  and,  locally,  finely  laminated  tuffs  that  are  brown-maroon  in 
colour  if  altered  to  hematite  or  green  if  altered  to  epidote-chlorite; 
all  are  of  andesitic  to  basaltic  composition.  The  crystal  tuffs  form 
outcrops  northeast of Red Point  (20) and  generally  can  be  traced  in  the 
field.  Flows  and  flow  breccias  are  often  porphyritic  with  ophitic to 
subophitic  texture  due  to  closely  spaced  euhedral  to  subhedral,  fine  to 
medium-grained  plagioclase  grains  in an epidotized  and  chloritized,  green 
matrix.  A  basalt  dyke  of  possible  Tertiary  age  was  noted  near  the 
railway  line  northeast of Red  Point ( 8 6 ) ;  it  intrudes  a  basalt  flow. A 
lahar-like  bed ( 1 8 )  containing  polylithic,  rounded  clasts  up  to 1 5  
centimetres  in  diameter  is  present  below  a  waterfall  south  of  the  old 
Maxine  mine  workings  and  just  south  of  the  crystal  tuff  outcrop (20 ) .  
The number  of  marker  horizons  are  insufficient  to  estimate  stratigraphic 
thicknesses of the  Nicola  Group. 

The  entire  Nicola  Group  volcanic  intrusive  sequence  has  been  subjected  to 
pervasive  epidote,  chlorite,  carbonate,  and  orthoclase  feldspar 
alteration  which  abruptly  varies  in  intensity  from  place  to  place.  The 
most  intense  alteration  was  observed  near  Frederick  siding.  Although  the 
original  character  is,  for  the  most  part,  still  apparent,  Nicola  rocks 
are on occasion  changed  to  brick  red  syenite.  The  stronger  alteration  is 
commonly  accompanied  by  copper  mineralization. 

The  contact  between  Triassic  and  Tertiary  rocks  was  not  found.  It  is 
possible  that  a  few  large ( 1 0  by  20-metre)  transported  blocks  of  Triassic 
are  present  within  Tertiary  rocks  above  Red  Point (75 and 77). 

TERTIARY 

unit  overlain  by  a  sequence  of  volcanic  rocks  of  basic  to  intermediate 
The  Tranquille  Formation  in  this  area  consists  of  a  basal  sedimentary 

composition.  Basalt  and  andesite  dykes  with  a  general  northwesterly 
strike  crosscut  both  the  volcanic  and  sedimentary  units. 
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The  basal  sedimentary unit  is  at  least  40  metres  thick  and  consists  of 

Grey  to  greyish  white tephra  layers  are  present  in  this  unit  north of Red 
sandstone,  siltstone, mudstone,  chert,  and  minor  amounts  of  conglomerate. 

Point:  fish  fossils  were  found  at  sites (69 and 76) in  a fissile  arkosic 
sandstone;  plant  fossils  and  coaly  fragments  are  common  in  this  thin1.y 
bedded,  basal  section.  Olivine  basalt  and  augite  porphyries  in 
15-metre-thick  layers  that  contain  4-metre-long  pillows  with 
discontinuous,  interpillow  sandstone  wedge  occur  with  the  sedimentary 
beds  west  of  the  study  area. 

Volcanic  rocks  overlying  the  basal  sedimentary  unit  consist  of  augite 
porphyry,  olivine  basalt,  augite  porphyry,  breccia,  pillowed  basalt, 
pillow  basalt  breccia,  andesite  breccia,  and  basalt  and  andesite  flows, 
as  well  as  trachyte  porphyry,  flows,  ash  flows  and  dykes,  and  rhyo1it.e 

basaltic  glass  are  interlayered  with the  basalt  flows. 
ignimbrite.  Bentonite  beds  7  metres in  thickness  and  derived  from 

Basalt  and  andesite  dykes  that  cut  the  sedimentary  and  volcanic  rocks 
measure  up  to 10 metres in  width,  strike  120  degrees,  and  are  nearly 
vertical. 

A new  location  (51)  of  the  zeolite  ferrierite  is  shown on Figure 48. The 
identity of this  rare  mineral  was  recognized  in  the  field  and  later 
confirmed  in  the  laboratory.  Another  better  known  Eerrierite  1ocalit.y in 
this  region  is  at  mile  17.5  of  the  Canadian  National  Railway,  west oE the 
map-area. 

DISCUSSION OF LITHOGEOCHWICAL RESULTS 

A series of histograms  accompany  this  report  (Figs. 49 to  54,  pages  158 
to 160).  The  mean  value of copper  for  Triassic  rocks  is 70 ppm  and i.s 
somewhat  higher  than  the  mean  of 50 ppm  for  Tertiary  rocks.  The  br0a.d 
scattering  of  values  in  this  distribution  is  a  reflection  of  the  degree 
of alteration  and  attendant  copper  mineralization of the  Nicola/Iron  Mask 
rocks.  Tranquille  rocks,  in  contrast,  show  a  much  more  concentrated 
distribution of values  reflecting  a  substantially  lower  degree  of 
alteration. 

Mean  values  for  gold  and  mercury  Nicola/Iron  Mask  rocks ( 3 5  and 37 ppb) 
and  Tranquille  rocks  (27  and 31 ppb)  are  only  marginally  different 
suggesting  that  the  distributions  of  these  two  metals  have  been  less 
affected  by  alteration  in  the  Nicola/Iron  Nask  suite. 
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Sample No. 

MM 82- 1 
2 

4 
3 

6 
5 

7 
8 
9 

10 
11 
12 

14 
13 

16 
15 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
80 
81 
82 
83 
84 
85 
8 5A 

Rock Type 

Andes i te   py roc las t i c  
Syen 1 te 
Andesi te  breccia 
S i i i c a / c a i c i t e   v e i n  

Andes i te   pyroc ias t l c  
Quartz  mnzon 1 t e  

Andesite  breccia 
Andes I te brecc l  a 

Andes i te   pyroc las t i c  
A n d e s i t e   c r y s t a l   t u f f  

Andesi te   brecc ia 

Sheared a l t e r e d  rock 
Andesite flow 

Al tered  vo lcanic   brecc ia 

Minera l i zed  shear 
Andesi te f icn 

Andesi te f lcn 
Lahar ( ? I  
B a s a l t   t u f f  
Fau It gouge 

A I tered  minera l  I zed rock 
Basa l t   b recc ia  

A l t e r e d   b a s a l t   t u f f  
A l te red   basa l t   b recc ia  

B a s a l t   c r y s t a l   t u f f  
Mi nera i I zed basa i t brecc ia  
Andesi te   brecc ia 
Andes I te brecci  a 
Syen I t e  
Syen I t e  
Syen 1 t e  

A l t e r e d   c r y s t a l   t u f f  
Syen i t e  

Altered c r y s t a l   t u f f  
Syen I t e  
Pyroc las t ic   andes i te  

Basa I t 
Al te red   andes i te   b recc ia  

Al tered  basal t   brecc ia 
Syen 1 t e  

Augite  porphyry  dyke 
Syen I t e  

Al tered  vo lcanic  
Fau l t  zone 

Basa l t  flow 
Andes i te   tu f f  
B a s a l t   a t  dyke contac t  

Au 
ppb 

65 
39 

31 
57 

31 
32 
49 

33 
57 

51 
28 
50 
36 
20 

24 7 
20 

25 
36 
28 

33 
52 

kg 
Ppfil Ppn 

cu 

0.3 
0.3 1 24 

45 

<0.3 
0.4 

39 

<0.3 
92 

0.3 
34 

440 
0.3 49 
0.3 
0.3 

51 
62 

<0.3 
0.3 132 

24 
0.4 

C0.3 
164 
72 

0.3 
<O .3 

25 

0.7 3 700 
21 

<0.3 54 
0.3 35 

<0.3 37 
0.5 
0.3 

480 
54 

sample missing 
166 

<20 
27 

24 
24 

<20 
33 

<20 
<20 

<20 
23 

20 
20 
20 
20 
40 
30 

< 20 
22 
20 
22 
26 
35 

< 20 
37 

0.4 
<0.3 

I17 
0.3 

<0.3 
0.3 

<0.3 
0.3 
0.3 
0.4 

<0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

<0.3 
0.3 

<0.3 
0.3 

0.3 

59 
280 

6  600 
120 

290 
105 
215 

51 
5  30 
104 
215 

58 
26 
30 
41 
37 

280 
230 
42 
57 

300 
40 
86 
70 
19 

Hs A+ 
Ppb PW 

140 
33 

35 
38 

<15 
<15 

20 
31 

~ 1 5  
48 

32 
19 

97 
21 
18 

282 
41 
19 

43 
37 

16 

161 
27 
29 

1 300 
19 

330 
22 

700 
82 

380 
185 
1 54 

33 
32 

53 
66 
32 
91 
18 

22 
30 
12 
10 
58 

- 
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Sample No. 
tU4 82-86 

868 
8% 
87 
87A 
88 

GW 131-82 
144 
154 
155 
156 
157 

158 
159 

161 
160 

162 
163 
164 
165 
166 

TABLE 1 (continued) 

Rock Type AU 

ppb 
Ag 
ppn 

Basa l t  dyke <20 0.3 
Basa l t  flow 
Basa l t  flat c l a s t  

20 <0.3 
20 0.4 

B a s a l t   t u f f  <20 
Basa l t  flow 

1.2 
20  <0.3 

B a s a l t   t u f f  20 0.3 

Au 
ppm 

K-feldspar  porphyry <0.3 <10 
K-fe I dspar  porphyry <0.3 <lo 

Andesite  breccla 
P w p h y r i t i c   a l t e r e d   a n d e s i t e  <0.3 <lo 

Basa l t  flow 
<0.3 <10 

Al te rerd   basa l t   b recc la  <0.3 <lo 
<0.3 < l o  

K-feldspar 
Basa l t   b recc ia  
Andesite flow 

<0.3 <10 
<0.3 <10 

Al te red  f l a t  b recc ia  
Andes I t e  c0.3 <10 

K-fe ldspar-a l tered  pyroc last  <0.3 <10 
<0.3 <IO 

Basal t   brecc ia 
T rachy t i c  flow 

<0.3 <lo 
C0.3 < l o  

Basa l t   b recc ia  <0.3 <lo 

cu 
Pp”’ 

86 
52 

6 700 
23 

95 
44 

43 
26 

24 

41 
37 

91 

54 
58 

49 
52 
286 
66 
42 
62 

Hs 
Ppb 

35 
14 
43 
42 
38 
74 

<15 
23 

<15 
<15 

<15 
16 

20 
18 

<15 
15 

485 
18 

<15 
19 

K-feldspar-al tered  basal t  <0.3 <10 225  15 

EOCENE TRANQUILLE  FO(MATION, LITHOGEOCHMICAL RESULTS 
TABLE 2 

Sample No. 

tU4 82-29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

Rock Type 

Andesite  breccia  (Nicola ?) 
Trachyte f low 
SI l t s tone  
R h y o l i t e   t u f f  
Tephra - l i gh t   co lou red  

Ash flow ( ? )  - t r a c h y t i c  
Trachyte dyke 

tgn imbr l te  
Trachyte flow 
SI l t s t o n e  
Pyroc las t ic   andes i te  
Andes I t e  breccl  a 
Augite  porphyry  basalt 
Trachyte  porphyry 

AU 

ppb 

25 

32 
31 

<20 
20 
20 
20 
25 

< 20 
<20 
< 20 
<20 
< 20 
<20 

Ag 
P P  

10 
0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 

<0.3 
0.3 

<0.3 
C0.3 
<0.3 
<0.3 

cu AS 

PPm ppb PPI 

48 
66 

16 

59 
29 

53 
32 

41 
33 
20 

69 
67 24 

15 

38 <15 
95 <15 

45 
58 

<15 
57 

45 <15 
80 
57 <15 

<15 
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Sample No. 
MM 82-43 

44 
45 
46 
47 
48 

49 

50 
52 

53 

67 
54 

68 
69 
69A 
70 
70A 
71 
72 
73 
74 
75 
76 

77 
71A 
78 
79 

GW 101-82 

102 
103 
104 
105 

107 
106 

109 
1 08 

110 
111 
112 
113 
114 
115 

Rock Type 

Porphry t l c   basa l t  
Pyroc las t ic   andes i te  
S I  l t s t o n e  
Pyroc las t ic   andes i te  
Andesi te f i a r  
P i l l a r   b a s a l t   a u g i t e  - 

porphyry 
i n t e r s t i t i a l   s i l t s t o n e  to 

S i l t s t o n e  
p l  I lows 

Augi te   porphyr l t l c   b recc ia  - 
basa l t  

Augite  porphyry - basa l t  
P y r o c l a s t i c   a n d e s i t e  

Andesi te flcu 
Augite  porphyry 

Tephra 
Shale 

Cherty s i l t s t o n ?  
Trachyte ( 7 )  ash 
S i l t s t o n e  
Andesite f lar 
S i l t s t o n e  
Andesi te  breccia 
Basal  Tert iary  conglomerate 
Nlcola  fragment ( 7 )  i n  

T e r t  I ary 

White t u f f  
A r g i l l a c e o u s   s i l t s t o n e  

A l te red   N lco la  ( 7 )  
Al te red   N ico la  ( 7 )  

v o l c a n l c l a s t i c  

A l te red   g rey   vo lcan ic  
b recc l  a 

Chert  
Sandstone 
Mudstone 

Basa It brecc I a 
Trachyte ( 7 )  

Sandstone 
Oac I te 

Sandstone 
Basa l t  f lcu 

Basa l t  dyke 
Basa It dyke 
Basa l t  dyke 
Augite  porphyry 
0.6 m quar tz -anker i te  ( 7 )  

ve in  

Au 
PPb 

<20 

<20 
25 

<20 

< 20 
<20 

<20 

<20 
30 

<20 
< 20 

< 20 
21 

<20 
29 
<20 
< 20 
<20 
< 20 
<20 

44 
<20 
<20 

<20 
<20 
<20 
<20 

Au 
P p n  
C0.3 

C0.3 
<0.3 
q0.3 
C0.3 
c0.3 
c0.3 
C0.3 

c0.3 
c0.3 

c0.3 
q0.3 
C0.3 
C0.3 
c0.3 

Ag 
Ppl l  

<0.3 
0.4 

<0.3 
0.3 

0.3 
0.3 

0.7 

<0.3 
<0.3 

0.3 
<0.3 

<0.3 
C0.3 

<0.3 
<0.3 
<0.3 
<0.3 

0.3 
0.3 
0.6 
0.5 

0.4 
0.4 

<0.3 
c0.3 

c0.3 
<0.3 

<10 

<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
< T O  
<10 
<10 
<10 
<10 
<10 

cu 
PW 

49 
28 
55 
38 
32 
37 

25 

48 
34 

55 
66 

4 7  
41 

20 
55 

68 
68 
68 
46 

51 
50 

34 
158 

69 

205 
28 

154 

59 

89 
70 
54 
29 
63 
63 
13 
32 
25 
29 
29 
33 
61 
1.69% 

HS As 
ppb ppll  

<15 
15 

<15 
58 
20 
15 

66 

51 
<15 

15 
20 
39 

30 
16 

19 
12 
15 
17 
20 

65 
50 

23 
16 

116 
70 

31 
37 

85 1 

64 5 
134 2 

13 
50 

2 
1 

19 
60  30 

1 

49 
40 

2 

39 3 
1 

35 2 
45  3 
21  1 
18 

276  4 
1 
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Sample No. 

Gw 116-82 
117 
118 
119 
120 
121 
122 
123 

124 
125 
126 
127 
128 
129 
130 
132 
133 
134 
135 
1 36 
137 
1 38 
139 
140 
141 
142 
143 
145 
146 
147 
148 
149 

151 
150 

152 
153 
167 

169 
168 

1 70 
171 

Rock Type 

Basa I t  dyke 
Basa l t  dyke 
Andesite  breccia 
Dac l te   b recc ia  
Sandstone 
Basa l t   b recc ia  
Basal t   breccla 
Basa l t   b recc ia   w i th   ash  

Porp hyr it I c basa I t  
Basal t   brecc ia 
O l i v i n e   b a s a l t  
C a l c i t e   v e i n  

Arkosic  sandstone 
Sheared basa l t  

Augite  porphyry 
P o r p h y r i t i c   b a s a l t  

O l i v i n e   b a s a l t  
Basa l t  flow 
Near-pi I l a r  basa l t  
P i l l a r   b a s a l t  
Groundnass basa l t  
Basa l t  flow 0 )  

P o r p h y r i t i c  basa l t  
Trachyte ( 7 )  t u f f  

Basa l t  flow 
B a s a l t   p i l l a r  bx 
Basa l t   p i1  lox bx 
P o r p h y r i t i c   b a s a l t  

B a s a l t   s i  I I 
Sandstone 

C h e r t y   s e d i w n t  
Co I umnar basa I t 
Basa l t  

Basa l t  dyke 
Sandstone 

Phyi  i I t e  
B a s a l t   b r e c c i a   f r a g m n t  
Basalt  breccia  fragment 
Augite  porphyry 
Augite  porphyry 
Basa l t  f iw 

flow 

Au 
Ppn 

<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<O .3 

<0.3 
<0.3 
a . 3  
C0.3 
C0.3 
C0.3 
<0.3 
<0.3 
<0.3 
<0.3 
C0.3 
<0.3 
<0.3 
C0.3 
C0.3 
<0.3 
<0.3 
a.3 
<0.3 
<0.3 
<0.3 
C0.3 
<0.3 
<0.3 
<0.3 
<0.3 
C0.3 
<0.3 
<0.3 
<0.3 
<0.3 
<O.J 
<0.3 

Ag 
PDn 

<10 
<10 
<10 
<10 
<10 
<10 
St0 
<10 

<10 
<10 
<lo 
<10 
<10 
<lo 
<10 
< 10 
<10 
<lo 
<10 
<10 
<10 
<10 
10 
10 
10 
10 
10 
10 
10 

10 
10 

10 

10 
10 

10 
10 
10 

10 
10 

10 
10 

cu 
P P I  

70 
56 
52 

36 
55 

62 
52 

56 

55 
51 
61 
24 

40 
48 

57 

41 
53 

56 

48 
51 

48 
43 

29 
32 

49 
58 
51 
58 
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6ol 15  SAMPLES, OR 22 PER CENT, OF THE 
POP~LATION FALL BETWEEN AND 
6700 PPM. 

MEAN 70 PPM 
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Ffgure 49. Hlstogram of copper I n  68 Trlasslc Nlcofa/lron Mask samples. 

3 SAMPLES FALL  AT  143,158,  AND  205 PPM 
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Flgure 50. Hfstogram of copper In 67 Tertlary Tranqullle Formatlon Samples. 
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2 SAMPLES FALL  AT 166 AND 241 PPE 
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PPB GOLD 

Flgure 51. Hlstogram of go ld  In T r l a s s l c   N l c o l a / l r o n  Mask SmIpIeS.  Only 
the 43 samples t h a t  exceeded the  20 ppb detect lon Ilmlt a re  
DlOtted. 
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Flgure 52. Hlstogram of go ld   In   Ter t la ry   T ranqu l l le   Format ion  samples. Only 

are  p lo t ted.  
t h e  12 samples t h a t  have go ld  values above t h e  20 ppb d f t e c t l o n  llmlt 
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1 3 SAMPLES, OR 3.5  PER CENT, OF 
POPULATION  FALL BETWEEN 116 
A N 0  276 PPB 
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Figure 53. Hlstogram of mrcury  In Tr lasslc   Nlcola / l ron Mask samples.  The 

57 samples In whlch Hg exceeded the 15 ppb detectton llmlt are  
plotted. 
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10 SAMPLES, OR 17.5 PER CENT, OF 
POPULATION FALL BETWEEN 140  AND 
1300 PPB 
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Flgure 54. Hlstogram ot mrcury  In Ter t la ry   T ranqul l le  Formation samples. 
The 85 samples In whlch Hg exceeded the 15 ppb detec t lcn   I lml t   a re  

I60 plot ted.  


