


































































































































































































































































































Fig.

A-4

Lithic fragment in the Nimpit Lake
trachytic ash flow, showing flow
banding. (Plain Light).
Magnification is 40 X.
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Fig.

A-5

Pumice fragment in the Nimpit Lake
trachytic ash flow. (Plain Light).
Magnification is 40 X.
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Fig. A-6

Calcite filled vesicle in the pumice
fragment shown in Fig. A-5. Note that
vesicles are not flattened, indicat-
ing that lithification has not taken
place to a high degree. (Plain Light.)
Magnification is 100 X.
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APPENDIX B,

LIST OF ROCK SAMPLES

TREPANIER MEMBER

ROCK TYPE

Shingle Crk. Porph. Rhyolite Porphyry

KNA-348
KNA-43
IR-267

YELLOW LAKE MEMBER

ROK-245
CLM-92
RID-50

ROK-86
KITLEY LAKE MEMBER

ROK-161
HWY-YL
CLM-73
KNA-315

KEARNS CREEK MEMBER

CLM-45
NIMPIT LAKE MEMBER

SUM-1
KNA-145
FI-4
HWY-MV
KNA-338

PARK RILL MEMBER

HWY-BC
CLM-47

MARAMA FORMATION

KNA-131
HWY-DM

CARROT MOUNTAIN BASALT

KNA-4
KNA-250

LAMBLY CREEK BASALT

KNA-343
KNA-279

Rhyolite
Rhyolite ash flow
Rhyolite ash flow

Analcitic mafic phonolite
Analcitic mafic phonolite
Rhomb porphyry mafic
phonolite

Mafic phonolite

Trachyandesite
Trachyandesite
Trachyte
Trachyte

Basaltic Andesite

Trachytic ash flow
Trachyandesite
Trachyte

Trachyte

Trachyte

Andesite
Andesite

Dacite
Rhyodacite

Andesitic basalt
Basalt

Olivine basalt
(Sphene) basalt

89

LOCATION

Skaha Lake
Kelowna
Kelowna
Skaha Lake

Rock Creek
Skaha Lake

Summerland
Rock Creek

Rock Creek
Skaha Lake
Skaha Lake
Kelowna

Skaha Léke

Summerland
Kelowna
Rock Creek
Skaha Lake
Kelowna

Rock Creek
Skaha Lake

Kelowna
Skaha Lake

Kelowna
Kelowna

Kelowna
Kelowna



APPENDIX C,

TABLE C-1

MODAL ANALYSES (percent)

90

Sample |Plagioclase|Alkali Clino- Biotite] Magne-| Oliving Others|Ground
Feldspar Feldspar| pyroxene tite Mass
80P, 1.5 29.6 - 3.0 0.5 - 7.8(Q)| 57.7
KNA-348| 10.4 70 - 1.6 1.0 - 20.0(Q)| 60.6
ROK-245 - 40.0 8.0 0.5 8.5 -— 6.3(A)| 38.6
CLM-92 -— 63,7 11.6 0.4 B 3.2 4.5(n) 10.9
RID-50 - 23,2 10.0 1.2 1.8 - e 67.0
ROK-86 - 64.9 8.6 1.0 7wk 2.9 - 15:5
ROK-161| 23.5 7.4 4.0 2.0 240 3.0 -— 59.2
HWY-YL 24.0 8.0 4.4 3.0 2.0 1.4 0.7(H)| 57.8
CLM-73 24.6 136 1.4 0.8 1.4 e - 58.2
KNA-315| 14.3 3+5 1.0 1.0 Tr, - - 80.2
CLM~-45 9.2 2.2 14,2 - 0.9 1.6 - 65.9
KNA-145 1.7 - 3.5 - 0.2 & ) - 92.3
FI-4 8.4 0.7 2.0 - 0.3 4.0 - 85.0
HWY-MV 8.6 242 4.0 - 2:2 - - 83.0
KNA-338 | 11.7 1.0 Ll 1.3 T, - - 84.8
HWY-BC 26.9 - 8.9 2.9 247 - Tr. (H) 58.7
CLM-47 325 - 1.3 0.6 28 2.3 [(3,1(H)| 47.4
KNA-131 7.0 - 3.0 1.0 - -— -— 89.0
KNA-DM 2.8 - - - - - - 98.0
KNA-250 | 31.0 - 2.4 T . 16.3 - - 50.3
KNA-343 | 46.5 —— 28.6 - 10.5 13.6 - -
KNA-279 | 50.0 -— 22 .5 - 21.5 - 6.0(S) -
KNA-4 34.0 - 4.0 3.0 5«0 - - 54.0
Tr. = Trace
(Q) = Quartz
(A) = Analcite
(H) = Hornblende
(S) = Sphene

Olivine is not usually present, but serpentine or bowlingite often form
(Fig's 14 and 16).

perfect pseudomorphs after it
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APPENDIX D, ROCK CLASSIFICATION BASED ON DISCRIMINATORY FUNCTIONS

D1 = Discriminatory Function 1
D2 = Discriminatory Function 2
D3 = Discriminatory Function 3
D4 = Discriminatory Function 4

For alkalies - silica diagram (Irvine and Baragar, 1971, Fig.3)

+Dl= subalkaline, -D1 = alkaline.
For AFM Plot (Irvine and Baragar, Fig.2) +D2 = tholeitic,

-D2 = calc-alkaline if rock is subalkaline and norm-An L.T. 40.
For Ne-Qtz-ol Plot (Irvine and Baragar, Fig.4) +D3 = alkaline,

-D3

subalkaline.
For Al,03 - An Plot (Irvine and Baragar, Fig.6) +D4 = calc-alkaline,
-D4 = tholeitic so long as norm-An G.T. 40.

Using the above discriminatory functions eliminates the
necessity of plotting the data on the diagrams since the discrim-
inatory functions are based on the positions of the boundary lines
on the diagrams. If a value for a discriminatory function is O,
then that sample would plot right on the boundary between the two
divisions.

In some cases, there are discrepancies involved. If the
sample plots very close to the boundary, then one function may
place it on one side of the boundary, while another function may
place it on the other side. In these cases it is necessary to
compare the results of that sample with results of other samples
from the same rock unit in order to satisfactorily classify it.
It is best to use the largest discriminatory number value for

each sample, if discrepancies exist.



TABLE D-1 DISCRIMINATORY FUNCTIONS
SAMPLE D1l D2 D3 D4
S.C P 14.3 -22.9 ~53.2 .
KNA-348 1747 =172 =508 .
KNA-43 =19.6 -18.6 =16.3
IR-267 2747 -11.1 ~-92.4
ROK-245 -27.6 =17.%6 21.5
CLM-92 -37.6 ~-20.2 30.3
RID-50 -20.1 -24.7 17.7
ROK-86 ~18.2 -20,.1 3.6
ROK-161 6.7 ~17:3 -7« 8
HWY-YL -4.7 13,1 ~14.5
CLM-73 -24.0 -14.1 0.8
KNA-315 -62.8 =34 13:9 .
CLM-45 =85 10 ~-21.3 3a5
SUM-1 6532 -21.8 29.4 .
KNA-145 -13.4 =150 -0.5 246
FI1-4 -30.0 -22.6 8+2 3.2
HWY-MV -54.0 =1842 18.0 4.4
KNA-338 -20.4 ~17.8 0.5 4.6
HWY-BC 5.6 ~20.8 =28.5 0.3
CLM-47 7 i =233 2.2 2.8
KNA-131 14.0 -16.5 =309 1.3
HWY-DM 1345 =122 38 8 1.2
KNA-250 =T ad =26 11l.6 0.2
KNA-343 0.6 3.0 -4.7 % 9
KNA-279 o S § 1.0 -4.6 -0.8
KNA-4 21 =178 =27 +'9 1.8

SEE APPENDIX B FOR ROCK NAMES.
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APPENDIX E, ANALYTICAL METHODS

1) SAMPLE PREPARATION

To prepare samples for analysis, the weathered
surfaces were removed. The samples were then crushed to =200
mesh, using a Spex Industries shatter box with tungsten car-
bide rings.

For whole rock analysis, fused discs were used. They
were made by fusing 3.00 g of alithium tetraborate and lithium
metaborate mixture (flux) with 0.5 g of the rock powder in Pt/Au
crucibles for 3 - 5 minutes at 1200° C. Pressed powder discs
in Al casings were used for trace element analysis.

ACCURACY OF X.R.F. DETERMINATIONS

(A) MAJOR OXIDE ANALYSIS

The accuracy of the X.R.F. analysis for major oxides
was checked by running standards as unknowns and comparing them
to recommended values (Abbey, 1975). The standards used were
B-1, B-2, B-3, W-1, JG-1, BCR-1, GSP-1, NIM-N and NIM-G. The
following are the results for running standards BCR-1 and GSP-1:

BCR-1 BCR~-1 GSP-1 GSP-1
(Recommended) (Unknown) (Recommended) (Unknown)

8102 54.85 54.92 67.31 67.73
TiO2 2.22 2.28 0.66 0.66
A1203 13.68 13.38 15.19 15.39
Fe203(T) 13,52 13.71 4,33 e 3L
MnO ‘ 0.19 0.18 0.04 0.04
MgO 3.49 . 3.57 0.96 0.98
CaO 6.98 6.94 2.02 2.04
Nazo 3.29 2.97 2.80 2,91
K,0 1.68 1.71 5.53 5.65
PZOS 0.33 0.34 0.28 0.28

Errors are negligible (Similar results were obtained
for the other standards).

(B) TRACE ELEMENT ANALYSIS

As for the major oxides, the accuracy of the trace
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element analyses was checked by running standards as unknowns, and
comparing them to recommended values (Abbey, 1975). For Rb and
Sr, NBS70A, G-2, GSP-1, AGV-1l, W-1 and BCR-1 were used as
standards. The following are the results for running standards
GSP-1 and W-1 (P.P.M.):

GSP-1 GSP-1 w-1 W-1
(Recommended) (Unknown) (Recommended) (Unknown)
Rb 250 250:7 21 22.4
Sr 230 230.0 190 191.6 -

The error is negligible (Similar results were obtained for
the other samples).
For Ba, standards W-1, NIM-N, NIM-P, GH, PCC-1, BR, JB-1, GSP-1,
BCR-1, SY-1, NIM-G and NIM-S were used. The following are the
results for running standards W-1 and BR (P.P.M.)

W-1 n-1 BR BR
(Recommended) (Unknown) (Recommended) (Unknown)
Ba 160 151.7 1050 99.55

The error is negligible (Similar results were obtained using
the other standards).
For Y, Zr and Nb, standards SY-1l, SY-3 and NIM-G were used. The
following are the results for running standards SY-1 and NIM-G
(P.P.M.):

SyY-1 SY-1 NIM-G NIM-G

(Recommended) (Unknown) (Recommended) (Unknown)
¥ 441 398 100 148
Zr 3030 2371 300 266
Nb 150 136 50 41

In this case, the error is significant, but would not
change the interpretations.
For Pb, Zn, and Ni, standards W-1, SY-2 and NIM-L were used.

The following are the results for running these (P.P.M.):

w-1 w-1 SY-2 SY-2 NIM-L NIM-L
(Recommended) (Unknown) (Recommdned) (Unknown) (Recommended) (Unknown)
Pb 8.0 6.2 1293 106.3 45.0 42.4
Zn 86.0 85.4 280.0 280.0

Ni 78.0 78.0 7 14.9 i ==
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The errors are negligible (Pb is questionable).
For U and Th, standards SY-3, SY-2, NIM-L, GSP-1, NIM-G, JG-1,
G-2 and W-1 were used. The following are the results for
running standards NIM-G and NIM-L (P.P.M.):

NIM-G NIM-G NIM-L NIM-L
(Recommended) (Unknown) (Recommended) (Unknown)
U 14 9.0 12 142
Th 57 67 70 54

The errors are not negligible and the values obtained in

some instances are within the sensitivity limits of the analysis.

2) FeO ANALYSIS

Individual determinations of FeO were obtained by
dissolving 1.000 g of rock powder in a mixture of HF and H2804
and titrating the solution with standard dichromate titrant
(R-15, P-15) until the end point is reached as indicated by the
Zeromatic. When the end point is reached, all the Fe2+ has been
complexed.

ACCURACY OF ANALYSIS

To check the accuracy of the method, standards were
analyzed as unknowns and the results were compared to the accepted

values. Standards used were BR and ON-64 (McMaster University

standard) . The results are as follows (%):
BR BR ON-64 ON-64
(Recommended (Unknown) (Recommended) (Unknown)
FeO 6.60 6:79 6.77 6.67
6.77 6.50
G717 5«57
6.77 6.70

ON-64 was analyzed several times to ensure that the analy-

ses were running smoothly. The resulting error was very small.

3) FELDSPAR STAINING

Each slab from which the thin sections were cut were
stained for the presence of alkali feldspar, using a solution
of sodium cobaltinitrate.



APPENDIX F

Sample

5.C.Ps
KNA-348
KNA-43
IR-267

ROK-245
CLM-92
RID-50
ROK-86

ROK-161
HWY-YL
CLM-73
KNA-315

CLM-45

SUM-1
KNA-145
FI-4
HWY-MV
KNA-338

HWY-BC
CLM-47

KNA-131
HWY-DM

‘KNA—4
KNA-250
KNA-343
KNA-279

TABLE F-1

WHOLE ROCK ANALYSES (NORMALIZED TO 100%)

SiO2

73.06

16 .26

69.33
76.40

53.50
53.52
55.06
55.4.16

58.32
59,39
59.74
60.67

55.38

57.12
58.13
58.38
58.55
59.10

62.4
62.05

66.95
71.10

63.60
47.14
48.48
48.63

TiO

0.33
D.29
0.34
0.34

0.96
0.92
8.95
0.83

o O O O

Al.,0

14.45
12,38
15.44
15.77

18,1

18.13
16.06
19.25

17«52
17 .57
19.80
18.60

14.16

16.13
16.40
16.38
16.79
18.73

14.89
15.44

15.92
15.18

16.65
14.10
13.97
14.68

Fe, O

1.27
1.22
.31
1.66

512
3.74
4.65
4.96

4.27
4.45
3.40
3.04

3.88

3:39
5.08
4.29
4.92
3.02

4.02
3.75

1.79
237

2.36
7.24
3.54
9.64

FeO

0.47
0.45
0.83
0.34

208
2,97
1.86
1.26

L85
1.35
0.61
1.03

2.95

2.53
1.60
1«30
0.56
2.00

1.86
1.06

2.40
0.30

2.32
730
937
3,12

MnO

0.04
0.03
0.04
0.03

0.13
0,12
0.10
0.12

012
0.12
0.18
0.06

0.27

0.10
0.09
0.09
0.05
0.09

0.68
0.06

0.07
0.04

0.09
021
017
0.18

MgO

0.82
0.50
0.73
0.54

3.06
3.17
4.39
2.86

2.63
2.14
1,18
0.71

2.80
2.49
2,73
2.08
1.97

3:79
2.43

1.80
0.67

1.94
6.73
9.28
71.92

Cao

l.85
1.20
8 W A
0.65

5.:74
5,83
6.11
4.54

S ¥
5.14
3:517
2.32

6.90

4.04
5.24
4.59
3.54
3.64

4.19
4.84

4.62
252

3.96
7.34
9:15
9.41

Na,.O

2.74
3:.38
5.28
0.58

4.41
5.44
5.dd
3.85

3.83
3.44
4.53
5.39

3.33

5.36
3.94
4.13
5:25
4.33

3.50
6.43

4.50
3.91

3.34
4.53
3.01
3.26

96

4.87
4.19
5ubd
3.60

5.88
5.48
4.73
5.89

4.96
5«19
5.94
7.09

5.34

6.98
5.57
6.63
6.74
5.85

3+53
2,85

1.20
3.41

4.75
1.8%
0.89
0.94
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Sample

5.Cx P
KNA-348
KNA-43
IR-267

ROK-245
CLM-92
RID-50
ROK-86

ROK-161
HWY-YL
CLM-73
KNA-315

CLM-45

SUM~-1
KNA-145
Fl-4
AWY-MV
XNA-338

IWY-BC
CLM-47

{NA-131
iWY-DM

{NA-4

{NA-250
{NA-343
{NA-279

Rb

1660

131.8

165.4
96,1

128.9
140.7
125.0

97.0

126.5
165.4
139.3
230.1

169.5

233.9
179.8
21%:3
225.6
181.8

87.8
67.8

116.9
100.7

158.2
34.8
10.0

9.6

TABLE F-2

TRACE ELEMENT ANALYSES (P.P.M.)

Sr

1154
904
976
522

4054
3860
3000
4474

1690

1728
1806
1722

1144

958

1128
1318
1472
1560

1164
842

570
400

860
910
496
494

Ba

2368
1505
1970
1793

3899
3885
3126
3602

2588
2594
2649
2827

2432

1497
1868
2178
2642
2423

1708
1231

1315
1368

2050
497
232
227

39
41
13
14

24
25
24
24

29
27
29
18

21

19
35
21
16
43

20
23

15
11

23
31
21
22

7Y

206
609
199
186

324
321
326
329

281
287
355
256

209

260
220
261
267
256

224
176

167
143

224
305
124
119

Nb

15
60
20
18

85
89
65
85

48
51
81
36

37

33
27
31
38
37

29
16

14
12

30
61
24
22

16
17
19
17

29
27
51
28

18
19
14
20

102

49
29
43
36
26

34
22

24
19

16

117
157
166

Zn

43
44
49
39

107
95
115
92

71
95
105
58

91

78
70
67
79
67

82
75

74
70

71

104
107
103

Pb

38
40
32
35

42

42
30

34
41
30
3

39

41
33
42
42
42

32
24

32
29

32

9

8.8
13

8.4
9,8

Th -

36
37

6 40
2 28

51
49
52
53

« 3 26

35

6 52
5 20

13

.8 21

9 15

.2 24
2 23
0 24

.8 14

(o B

27

K/Rb

243.5
263.9
276.5
310.9

378.6
323.3
314.1
504.0

325.4
260.4
353.9
255.8

261.5

247.7
257.1
253.2
248.0
267.1

335..6
349.0

85.2
281.1

236.3
446.0
738.7
812.7



KEY FOR APPENDIX G

Qz
Co
Or
Ab
An
Ne
Di
He
En
Fs
Fo
Fa
Mt
Il
Hm
Ap
Ag
Hy
0ol
Pl

Quartz
Corundum
Orthoclase
Albite
Anorthite
Nepheline
Diopside
Hedenburgite
Enstatite
Ferrosilite
Forsterite
Fayalite
Magnetite
Ilmenite
Hematite
Apatite
Augite
Hypersthene
Olivine

Plagioclase feldspar

98



Qz
Co
Or
Ab
An
Ne
Di
He
En
Fs
Fo
Fa
Mt
Tl
Hm
Ap

Ag
Hy
0ol
Pl

APPENDIX G

S.C.P. KNA-348 KNA-43 IR-267 ROK-245 CLM-92 RID-50 ROK-86 ROK-161 HWY-YL

TABLE G-1
EQUIVALENT CATION NORMS

CLM-73 KNA-315 CLM-45

3L.52
.72
29.15
24.93
8.64

35.28
0.38
25,12
30.79
5.38

13.58
32.17
46.94

2.10

2.34

55.05
11.27
22.06
5.40
2.73

D.17

3.37
3,29
52,10

4.60
29,25
34.15
16.04

4.99

7.28
30.73
30.96
17.23

3.99

2.14
0.37
34.74
40.26
15,07

3.08

0.29
48.53

16.82
1.73
5.67

31 .51

66



APPENDIX G (Cont'd.) EQUIVALENT CATION NORMS

SUM-1" KNA-145 Fl-4  HWY-MV KNA-338 HWY-BC CLM-47 KNA-131 HWY-DM KNA-250 KNA-343 KNA-279 KNA-4

Qz - 2,72 - - 1.96 14.77 F91 21.91 27.32 - - - 14.09
Co i s = i — e - - 0.84 R — —— ——

Or 40.51 32.92 38,90 39.29 34.26 21,04 16.57 1«1} 20,31 11.12 5.26 5.60 28.19
Ab 27.67 35.39 36.83 36.94 38.55 31.53 56.82 40.54 35.40 32.81 27,086 29.52 30.13

An = 10.63 6.54 2.32 14.28 14.49 4.78 19,77 11.81 12.70 22,01 22.85 16.50
Ne 11.00 — e 5.74 e e - = = 4.87 = = e
pi 12,00 79,90 10.05 937 0.87 2+924 13.21 1.29 == 12.67 12.32 17.54 0.84
He .92 s = = e e i 0.45 — 195 4.70 o Q.17
En s 1.93 0.04 - 4.96 9.24 e 4.34 1.87 — 4,39 12,50 4.96
Fs - — — — —— —— — 1.54 = o 1,67 - 1.03
Fo 1.20 = 1.81 0.74 - == e -= - 927 11.33 0.59 ==
Fa 0.09 o onie i - . - s - 1.43 4,32 s e
Mt 3.10 1.84 1.26 == 2.97 4.20 1.10 1.88 = 7.62 3.70 3.84 2.48
Il 1,35 1.39 1.30 0.93 1.23 1.16 0.97 0.82 .53 3.76 2.54 2.60 0.98
Hm i 2:81 2513 3,38 0.10 0.01 1.84 i L:.67 = e 4.22 -

Ap 1.13 0.96 I 1.05 0.81 1.03 0.58 0.34 D25 L=81 0.69 0.74 0.63

Ag 12.92 9.90 10,05 9.37 0.87 2.52 13,21 1.74 . 14.62 £702 17.54 1.01
Hy S .93 0.04 = 4.96 9.24 i 5.88 1.87 s 6.06 12.50 599
0ol 1.29 == 1.81 0.74 e —— - — —— 10.70 15.65 0.59 RS

P1 27.67 46.02 4337 39.26 52.83 46.02 61.61 60.32 47.21 45.51 49,07 52.37 46.62

* 1.03 acmite
*¥*  0.23 rutile
*¥%% (0,22 wollastonite

00T
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