
















































































34 APPENDIX C

Top of section

Thickness
ft.

Cumulative
thi(;kness
t.

SHALE, grey, finely blocky to flaky, locally
iron-stained; Sample 178 taken 9 ft. above base
BENTONITE, yellowish-green, powdery, much
gypsum on outcrop surface
SHALE, grey, finely blocky to flaky, locally iron-
stained, occasional concretions containing
Baculites compressus Say; thin bentonite
stringer 16.5 ft. above base; Sample 174
taken 5 ft. above base, Sample 175 15 ft.
above base, Sample 176 25 ft. above base,
Sample 177 35 ft. above base . ...
SHALE, grey, hard, blocky, slightly silty ..
SHALE, grey, blocky to flaky, locally iron-stained;
Sample 173 taken 3 ft. above base ...
BENTONITE, yellow to greenish-grey, much gypsum
on outcrop surface
SHALE, grey, blocky to flaky, local iron-staining;
Sample 170 taken 3 ft. above base,
Sample 171 13 ft. above base, Sample 172
23 ft. above base :
BENTONITE, light-yellow to greenish-grey, locally
iron-stained, gypsum on outcrop surface ...
SHALE, grey, blocky to flaky, iron-stained ...
BENTONITE, creamy yellow, considerable gypsum on
outcrop surface

SHALE, grey to grey-brown, blocky to flaky,
occasional streaks of iron-staining, slightly
silty near base; Sample 167 taken 10 ft.
above base, Sample 168 20 ft. above base,
Sample 169 30 ft. above base ..

BENTONITE, yellow, intermixed with shale _________
SHALE, grey to brownish-grey, bentonitic at base;
Sample 164 taken 2 ft. above base, Sample
165 12 ft. above base,
Sample 166 22 ft. above base
BENTONITE, light-yellow to grey, gypsum on
outcrop surface
SHALE, greyish-brown, blocky, silty;
Sample 163 taken at base . ...
CONCRETIONS, containing numerous Arctica ovata
(Meek and Hayden)
SHALE, greyish-brown, blocky, silty;
Sample 162 taken 2 'ft. above base __._._____
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295.8
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Top of section

Thickness
ft.

35

Cumulative
thi(;kness
t.

SHALE, greyish-brown, blocky to flaky, somewhat
silty . :
BENTONITE, yellowish-green to greenish-brown,

silty i
SHALE, greyish-brown, blocky, silty; gypsum

on outcrop surface and fracture surfaces;

Sample 160 taken 3 ft. above base,

Sample 161 13 ft. above base ...
SHALE, grey, hard, blocky
SHALE, grey, blocky to flaky, silty
BENTONITE, light-yellowish-grey, impure towards

top, somewhat silty, weathered surface has

“popcorn” texture
sHALE, light-grey, blocky to flaky, ‘very silty;

Sample 159 taken 7 ft. above base ...
SHALE, greyish-brown, blocky to flaky, slightly

silty towards top; Sample 156 taken 4 ft. above

base, Sample 157 14 ft. above base,

Sample 158 24 ft. above base ... |

SHALE, greyish-brown, finely blocky, somewhat
silty at top; contains Baculites compressus
Say; Sample 154 taken at base,

Sample 155 10 ft. above base ..
Covered
CLAY, brown, earthy, bentonitic; contains

selenite crystals

SHALE, grey, blocky to flaky, iron-stained; Sample
152 taken 5 ft. above base, Sample 153
15 ft. above base

SHALE, grey, blocky to flaky, locally iron-
stained; thin bentonite stringer 16.3 ft.
above base; Sample 147, taken 10 ft. above
base, Sample 148 20 ft. above base, Sample
149 30 ft. above base, Sample 150 40 ft.
above base, Sample 151 50 ft. above base ...

BENTONITE, light-yellow, contains biotite, weathered
surface has “popcorn” texture, gypsum
on weathered surface (bentonite No. 4) ______

SHALE, grey, blocky, locally iron-stained, somewhat
silty and hard towards top

SHALE, grey, blocky to flaky; Sample 146
taken 4 ft. above base '

9.5

4.0

27.8

16.0
5.0

17

20.5

55.0

19

13.0

5.0

284.3

274.8

270.8
257.6
249.8

- 2484

243.4

227.3

199.5

178.5

176.8

156.3

101.3
994

86.4
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Cumulative
Thickness thickness
Top of section ft. ft.

BENTONITE, greenish-yellow, massive, gypsum on

outcrop surface, weathered surface has

“popcorn” appearance (bentonite No. 2) ____ 1.2 81.4
SHALE, grey, blocky to flaky, somewhat silty towards

top; Sample 145 taken at top . 6.0 80.2
crLAY, hard, bentonitic 1.5 742
SHALE, brownish-grey, blocky to flaky; Sample

144 taken 3 ft. above base 8.0 72.7
BENTONITE, light-yellow, finely blocky, contains

much biotite (bentonite No. 1) . 05 64.7
SHALE, brownish-grey, flaky, somewhat silty;

Sample 143 taken 3 ft. above base _________ 5.7 64.2
SHALE, brownish-grey, blocky to flaky; Sample 142

taken 6 ft. above base 18.0 58.5
Covered 4.0 40.5
SHALE, grey, blocky to flaky; Sample 141 taken

at top 5.0 36.5
Covered 15 315
SHALE, grey, blocky to flaky, several thin

bentonite stringers; clay-ironstone concretions,

weathering dark purplish-blue, at top ... 2.0 30.0
Covered 3.0 28.0
SHALE, brownish-grey, flaky, occasional thin

bentonite stringers with gypsum on

outcrop surface; Sample 139 taken 8 ft.

above base, Sample 140 18 ft. above base ... 18.0 25.0
siLT, greyish-brown, argillaceous; gypsum

on outcrop surface 4.0 7.0
SHALE, brownish-grey, blocky to flaky,

locally iron-stained; Sample 138 taken 1 ft.

above base 2.0 ' 3.0
sILT, brown, very argillaceous, much gypsum

on surface 1.0 1.0

OLDMAN-BEARPAW CONTACT
SHALE, brown, flaky, very carbonaceous;

Sample 137 taken 10 ft. above base _________ 11.0
SHALE, grey, soft, flaky, scattered silt

lenses; Sample 136 taken 8 ft. above base .. 10.0
cLAY, greenish-brown, bentonitic _._._.____________ 10.0
Covered 5.0
CLAY, as above 0.5
sHALE, black, flaky, very carbonaceous ... _ 1.0

BASE OF SECTION
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Clay Mineralogy of Samples

1. Bow River Section

Approximate %

37

Feet above
Sample  base of montmo-

No. Bearpaw Sample description rillonite illite chlorite
28  Edmonton fm. Sandstone, argillaceous 90 5 5
27 589 Clay, silty, somewhat bentonitic 90 5 5
26 570 Shale, hard, silty 95 5 tr
25 560 Shale, hard, silty 90 5 5
24 550 Shale, hard, silty 95 5 tr
23 540 Shale, hard, somewhat silty 8 10 5
22 530 Shale, hard, somewhat silty 8 10 5
21 520 Shale, hard, somewhat silty 9% 5 5
20 510 Sand, green (glauconitic?) 65 25 10
19 495 Shale, green-brown, flaky
18 485 Shale, green-brown, flaky 75 20 5
17 435 Sandstone, fine-grained,

argillaceous 8 10 5

16 118 Bentonite, impure 60 35 5
15 117.5 Shale, grey, hard 50 35 15
14 108 Shale, grey to greyish-brown 60 25 15
13 98 Shale, grey to greyish-brown 60 25 15
12 88 Shale, grey to greyish-brown 40 35 25
11 78 Shale, greyish-brown, blocky 30 35 25
10 68 Shale, greyish-brown, blocky 40 40 20
9 63 Shale, greyish-brown, blocky 45 35 20

8 53 Shale, greyish-brown, blocky 35 35 30

7 43 Shale, greyish-brown, blocky 60 25 15

6 38 Bentonite, impure 90 5 5

5 29 Shale, grey 55 30 15

4 19 Shale, grey 40 45 15

3 5 Shale, grey 50 30 20

2 Oldman Siltstone, argillaceous 70 30 tr.

1  Oldman Siltstone, argillaceous 75 10 15

2. St. Mary River Section

135 725 Shale, grey, blocky 80 10 10

134 724 Shale, grey, flaky, friable 70 20 10

133 716 Shale, grey, blocky to flaky 45 35 20

132 706 Shale, grey to brown, sandy to ‘

friable 50 35 15

131 526 Shale, greenish-brown, flaky 60 25 15

130 518 Shale, grey, blocky, hard 70 25 5

129 514 Shale, grey, blocky 85 15 tr.
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Approximate %

Feet above
Sample base of montmo-
No. Bearpaw Sample description rillonite illite chlorite
128 503 Shale, grey, blocky to flaky 80 15 5
127 493 Shale, grey, blocky to flaky 70 20 10
126 483 Shale, grey, blocky to flaky 65 20 15
125 470 Shale, grey, blocky to flaky 40 45 15
124 465 Shale, rusty-brown, silty, friable 75 20 5
123 458 Shale, grey 65 25 10
122 445 Shale, rusty-brown, silty, friable 65 30 5
121 442 Shale, grey to brown,
somewhat silty, friable 60 20 20
120 420 Shale, grey, blocky to flaky 35 35 30
119 409 Shale, grey to brown,
silty, blocky 30 45 25
118 392 Shale, grey, very sandy, hard 55 20 25
117 389 Shale, grey, blocky 60 20 20
116 382 Shale, grey, blocky 75 15 10
115 374 Shale, grey, blocky 65 20 15
114 364 Shale, grey, blocky 25 60 15
113 359 Shale, grey, blocky 30 45 25
112 349 Shale, grey, blocky 25 55 20
111 339 Shale, grey, blocky 25 40 35
110 329 Shale, grey, blocky 40 30 30
109 319 Shale, grey, blocky 25 45 30
108 306 Shale, grey, blocky to flaky 40 45 15
107 301 Shale, grey, blocky to flaky 30 50 20
106 289 Shale, grey, blocky to flaky 45 40 15
105 274 Shale, grey, blocky to flaky 55 35 10
104 267 Shale, dark-grey, blocky,
somewhat silty 8 10 5
103~ 262 Shale, grey, blocky to flaky 70 20 10
102 255 Clay, buff, silty 100 0 0
101 250 Shale, grey, blocky, hard 70 25 5
100 242 Clay, brownish-grey,
very silty 45 40 15
99 237 Shale, grey, blocky,
somewhat silty 8 10 5
98 224 Shale, brownish-grey,
somewhat silty 70 25 5
97 215 Shale, brownish-grey,
somewhat silty 8 10 5
96 208 Shale, brownish-grey,
somewhat silty 9 5 5
95 199 Shale, grey, hard, silty 75 20 5

94 192 Shale, grey, blocky 50 40 10
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Approximate %
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Feet above

Sample  base of montmo-

" No. Bearpaw Sample description rillonite illite chlorite
93 177 Shale, grey, blocky 40 45 15
92 164 Shale, grey, blocky, hard 40 50 10
91 155 Shale, grey, blocky, hard 35 50 15
90 147 Shale, grey, blocky, hard 55 35 10
89 142 Shale, grey, blocky, hard 45 40 15
88 132 Shale, grey, blocky, hard 40 40 20
87 127 Shale, grey, blocky to flaky 45 35 20
86 117 Shale, grey, blocky 45 35 20
85 112 Shale, grey, blocky 40 45 15
84 98 Shale, grey, blocky 3% 50 15
83 83 Shale, grey, spheroidal to

flaky 70 20 10
82 79 Shale, grey, spheroidal to

flaky 60 30 10
81 71 Shale, grey, blocky to flaky 50 40 10
80 61 Shale, grey, blocky to flaky 45 40 15
79 55 Shale, grey, blocky to flaky 45 45 10
78 50 Shale, grey, blocky to flaky 70 20 10
77 45 Shale, grey, blocky to flaky 60 30 10
76 36 Shale, grey, blocky to flaky 65 25 10
75 34 Shale, grey, blocky to flaky 70 20 10
74 32 Shale, grey, blocky to flaky 50 40 10
73 30 Shale, grey, blocky to flaky 60 25 15
72 28 Shale, grey, blocky to flaky 70 20 10
70 27 Shale, grey, blocky to flaky 55 30 15
69 26 Shale, grey, blocky to flaky 50 30 20
68 24 Shale, grey, blocky to flaky 55 30 15
67 22 Shale, grey, blocky to flaky 55 30 15
66 20 Shale, grey, blocky to flaky 65 20 15
65 18 Shale, grey, blocky to flaky 45 25 30
64 16 Shale, grey, blocky to flaky 55 30 15
62 14 Shale, grey, blocky to flaky 45 30 25
61 13 Shale, grey, blocky to flaky 45 35 20
60 12 Shale, grey, blocky to flaky 45 30 25
59 10 Shale, grey, blocky to flaky 55 25 20
58 8 Shale, grey, blocky to flaky 45 35 20
57 6 Shale, grey, blocky to flaky 65 15 20
56 4 Shale, grey, blocky to flaky 45 35 20
55 2 Shale, grey, blocky to flaky 65 15 20
54 0 Shale, grey, blocky to flaky 50 25 25
53 —2 Shale, grey, blocky to flaky 75 15 10
52 —4 Shale, grey, blocky to flaky 80 10 10
51 —6 Shale, grey, blocky to flaky 70 15 15
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Approximate %

Feet above

Sample  base of montmo-

No. Bearpaw Sample description rillonite illite chlorite
50 —8 Shale, grey, blocky to flaky 80 10 10
49 —10 Shale, grey, blocky to flaky 60 20 20
48  —I12 Shale, grey, blocky to flaky 60 20 20
47 —14 Shale, grey, blocky to flaky 60 20 20
46  —18 Shale, grey, blocky to flaky 50 25 25
45  —20 Shale, grey, blocky to flaky 80 10 10
4 22 Shale, grey, blocky to flaky 55 20 25
43 —24 Shale, grey, blocky to flaky 65 15 20
42  —26 Shale, grey, blocky to flaky 65 20 15
41  —28 Shale, grey, blocky to flaky 80 10 10
40  —30 Shale, grey, blocky to flaky 8 5 15
39 =32 Shale, grey, blocky to flaky 75 10 15
38 —34 Shale, grey, blocky to flaky
37 —36 Shale, grey, blocky to flaky 85 5 10
36  —38 Shale, grey, blocky to flaky 80 10 10
35 —40 Shale, grey, blocky to flaky 65 5 30
34 —42 Shale, grey, blocky to flaky 70 10 20
33 —46 Shale, grey, blocky to flaky 65 15 20
32  —48 Shale, grey, blocky to flaky
31 —50 Shale, grey, blocky to flaky 85 5 10
30 —52 Shale, grey, blocky to flaky 90 0 10
29 54 Shale, grey, blocky to flaky 90 0 10

3. Cypress Hills Section
208 1062 Shale, grey to rusty-brown,

finely blocky 65 25 10
207 1056 Shale, greyish-brown, soft,

somewhat silty 8 15 5
206 1051 Shale, greyish-brown, soft,

somewhat silty 80 15 5
205 1041 Shale, greyish-brown, soft,

somewhat silty 65 25 10
204 1031 Shale, greyish-brown, soft,

somewhat silty 70 20 10

203 1001 Shale, brownish-grey, blocky 75 20 5

202 996 Shale, brownish-grey, blocky 70 20 10

201 951 Shale, grey, blocky to flaky 65 30 5

200 945 Shale, grey, blocky to flaky 80 15 5
199 935 Shale, grey, blocky to flaky 8 15 5
198 924 Shale, grey, blocky to flaky,

silty 75 20 5

197 873 Shale, grey, blocky to flaky,

silty 80 15 5
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Approximate %
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Feet above

Sample  base of montmo-
No. Bearpaw Sample description rillonite illite chlorite
196 868 Shale, grey, blocky to flaky,

silty 8 15 5
195 863 Shale, grey, blocky to flaky 80 15 5
194 858 Sandstone, fine-grained, '

argillaceous 80 15 5
193 738 Shale, brownish-grey, soft,

silty 8 15
192 728 Shale, brownish-grey, soft,

silty 8 15 tr.
191 718 Shale, brownish-grey, soft,

silty 90 10 tr
190 699 Shale, brownish-grey 85 10 5
189 689 Shale, brownish-grey 85 15 tr.
188 676 Shale, dark-grey, blocky

to flaky 70 20 10
187 656 Shale, dark-grey, blocky,

somewhat silty 75 20 5
186 539 Shale, grey, somewhat silty 80 20
185 528 Shale, grey, blocky to flaky 80 15 5
184 518 Shale, grey, blocky to flaky 75 20 5
183 508 Shale, grey, blocky to flaky 75 20 5
182 483 Shale, grey, blocky, silty 80 15 5
181 474 Shale, grey, finely blocky 80 15 5
180 464 Shale, grey, finely blocky 65 25 10
179 459 Shale, grey, finely blocky 65 25 10
178 449 Shale, grey, finely blocky

to flaky 75 20 5
177 434 Shale, grey, finely blocky

to flaky 75 20 5
176 424 Shale, grey, finely blocky

to flaky 60 25 15
175 414 Shale, grey, finely blocky

to flaky 75 20 5
174 404 Shale, grey, finely blocky to flaky
173 393 Shale, grey, blocky to flaky 45 40 - 15
172 383 Shale, grey, blocky to flaky 45 35 20
171 373 Shale, grey, blocky to flaky 50 30 20
170 363 Shale, grey, blocky to flaky 45 35 20
169 351 Shale, grey, blocky to flaky 65 25 10
168 341 Shale, grey, blocky to flaky 60 25 15
167 331 Shale, grey, blocky to flaky 65 25 10
166 320 Shale, grey to brownish-grey 55 35 10
165 310 Shale, grey to brownish-grey 55 35 10
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Approximate %

Feet above

Sample base of montmo-
No. Bearpaw Sample description rillonite illite chlorite
164 300 Shale, grey to brownish-grey 55 35 10
163 296 Shale, brownish-grey, silty 70 30 .
162 286 Shale, brownish-grey, silty 80 20
161 271 Shale, brownish-grey, silty 75 25 tr.
160 261 Shale, brownish-grey, silty 75 25 trn
159 234 Shale, brownish-grey, silty 70 30 tr
158 224 Shale, greyish-brown 60 40 tr.
157 214 Shale, greyish-brown 35 65 t.
156 204 Shale, greyish-brown 60 35 5
155 194 Shale, greyish-brown 80 20
154 184 Shale, greyish-brown 85 15 +t.
153 171 Shale, grey, blocky to flaky 90 10 .
152 161 Shale, grey, blocky to flaky 65 35 0
151 151 Shale, grey, blocky to flaky 60 30 10
150 141 Shale, grey, blocky to flaky 60 30 10
149 131 Shale, grey, blocky to flaky 70 25 5
148 121 Shale, grey, blocky to flaky 80 15 5
147 111 Shale, grey, blocky to flaky 70 25 5
146 85 Shale, grey, blocky to flaky 80 20
145 80 Shale, grey, blocky to flaky,

somewhat silty 75 25 .
144 68 Shale, brownish-grey 75 20 5
143 62 Shale, brownish-grey,

somewhat silty 75 20 5
142 47 Shale, brownish-grey 70 20 10
141 37 Shale, grey, blocky to flaky 8 10 5
140 25 Shale, brownish-grey, flaky 80 10 10
139 15 Shale, brownish-grey, flaky 8 15 5
138 2 Shale, brownish-grey, flaky 8 10 5
137 Oldman Shale, very carbonaceous

136 Oldman Shale, grey, soft, flaky 95 1 5



Results of Chemical Analysis

Sample Ignition

No. Si02 Al 203 F32 03 TlOg P205 CaO MgO K2O N 320 Loss Total
47 57.75 19.48 6.88 0.53 0.35 0.43 2.09 2.42 0.22 7.50 97.65
46 58.97 18.96 8.09 0.54 0.49 0.77 2.09 2.56 0.23 7.51 100.21
45 56.34 20.64 6.63 0.60 0.33 0.77 1.65 2.66 0.19 7.68 97.49
44 55.70 20.64 7.73 0.58 0.36 0.53 1.72 2.64 0.25 7.39 97.54
43 56.21 19.71 7.24 0.57 0.54 0.48 1.79 2.88 0.25 7.70 97.37
42 57.00 19.71 6.96 0.57 0.43 0.58 1.68 2.96 0.20 7.82 97.91
41 55.82 20.46 7.12 0.61 0.35 0.38 175 2.78 0.25 7.83 97.35
40 56.67 20.16 7.37 0.62 0.34 0.38 1.65 2.84 0.25 7.81 98.09
39 55.56 21.57 7.24 0.59 0.42 0.38 1.55 2.90 0.75 7.66 98.62
38 56.35 21.60 7.40 0.61 041 0.34 1.65 2.82 0.49 7.77 99.44
37 56.22 21.51 6.76 0.50 0.47 0.34 1.42 3.02 0.40 8.14 98.78
36 55.30 21.24 6.78 0.59 0.44 0.58 195 2.83 0.44 7.95 97.40
35 55.58 21.33 8.14 0.50 0.39 0.43 1.38 2.57 0.37 8.20 98.89
34 55.71 21.60 7.32 0.57 0.30 0.19 1.55 2.76 0.55 8.01 98.56
33 57.08 21.63 5.20 0.45 0.15 0.58 1.22 2.77 0.55 7.88 98.51
32 55.91 22.49 6.42 0.58 0.27 0.24 1.59 2.24 0.35 8.98 99.07
31 55.38 21.12 7.73 0.56 0.28 0.67 1.89 2.29 043 8.61 98.96
30 55.38 21.12 6.83 0.61 0.20 0.48 2.16 2.40 0.53 8.53 98.24
29 55.98 20.88 6.96 0.58 0.22 0.57 1.89 2.44 0.66 8.25 98.43
28 56.64 21.12 7.02 0.58 0.19 0.48 1.79 2.37 0.97 7.64 98.80
27 57.29 21.84 5.49 0.67 0.21 0.48 1.65 2.31 114 7.49 98.57
26 58.14 19.32 5.73 0.53 0.22 0.57 1.69 2.14 2.27 7.05 97.66
25 60.82 18.96 5.41 0.52 0.22 0.48 145 2.15 2.20 6.45 98.66
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Sample Ignition
No. SiO, Al,O4 Fe,O4 TiO, P,0O; CaO MgO K,0 Na,O Loss Total
24 56.45 20.76 5.91 0.56 0.18 0.38 1.86 2.39 2.18 8.39 99.06
23 57.43 21.24 5.69 0.60 0.20 0.38 1.75 2.42 2.00 7.61 99.32
22 56.97 20.70 5.96 0.57 0.24 0.57 1.86 2.54 1.82 7.67 98.90
21 54.59 19.80 9.12 0.48 0.38 0.48 1.18 2.12 0.51 8.81 97.47
20 56.48 20.88 5.30 0.54 0.09 0.57 1.89 2.40 1.06 8.74 97.95
19 57.71 21.12 5.45 0.56 0.13 0.67 1.55 245 1.63 7.23 98.50
18 56.15 19.74 7.11 0.56 0.24 0.72 1.72 2.19 2.01 7.55 97.99
17 58.17 19.08 4.60 0.60 0.19 0.72 1.55 2.17 2.58 7.98 97.64
16 56.41 21.48 5.36 0.61 0.26 0.53 1.79 2.35 1.37 8.00 98.16
15 55.24 21.24 547 0.59 0.17 0.48 1.55 2.09 2.18 8.99 98.00
14 55.24 19.56 5.19 0.46 0.20 0.91 1.45 1.66 3.12 9.92 97.71
13 51.99 17.76 5.03 0.39 0.37 0.81 1.62 2.26 2.71 14.83 97.77
12 48.55 17.76 13.40 0.29 041 1.15 2.30 1.81 2.01 10.73 98.41
11 54.59 20.28 5.43 0.55 0.21 0.76 2.23 1.85 1.78 9.80 97.48
10 56.53 19.80 5.11 0.56 0.06 0.76 1.72 2.92 1.68 12.25 100.69
9 56.08 19.20 5.38 0.62 0.18 0.76 2.09 1.73 1.87 8.84 96.75
8 53.23 20.40 5.43 0.42 0.15 0.91 1.79 1.81 1.75 12.30 98.19
6 55.20 19.20 5.89 0.57 0.11 0.67 2.19 2.23 1.60 8.43 96.09
5 50.02 21.48 5.10 0.48 0.01 0.86 1.86 1.82 1.93 10.61 94.17
4 56.45 19.44 5.79 0.61 0.13 0.76 2.06 2.50 1.53 8.26 97.53
3 54.15 21.72 4.87 0.25 0.06 1.05 2.49 1.09 2.68 9.16 97.32
2 53.95 16.56 4.44 0.02 0.12 1.33 2.06 2.50 1.45 14.22 96.65
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