


Eent: $12,?05.0@ 

Prvvinceof&tttshcdumbza 
Ministry of Ermgy, Mines and Petroleum Re-sources 

N/A 6. I wish to pay ash i” lieu of work in the amount of S. . . . . . . .: . . . . . . . . . . . . . . . . on Coal Liccnce(s) NC(S). 

APPLICATION TO EXTEND TERM OF LICENCE 

I 
BOLTON AGNEW SHELL CANADA RESOURCES LTO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a+“tfor...............................!... 
(h.rnd lN.n-4 

P. ,O. BOX 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
IAdd,-I IAddmd 

CALGARY, ALBERTA TZP 2H5 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Valid FMC No. . . !.8.7.@!. . . . . . . . . . . . . . . . 

hereby apply to the Minister to extend the term of Coal Licencels) No(s). 
4080 TO 4089 INCLUSIVE 

. . . . . . . . . . . . . . . _ . . . . . . . . . .*. . 

.TE.N J-LCENXS.,. GROUP. t243. IN.THE .YOOTENAY .lANL’ .QLST.RLCT. .-. .24.79. HECTARES.. . . . . . . . 

for a further period of one year. 

LILLYBURT 
2. Propertyname.................................................................... 

NONE 3. I am allowing the following Coal Licencebl N&l. to forfeit. . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . _ . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

4. I have periormed, or caused to be performed, during the period 
AUGUST 4 1979 

.... ....... .‘. . ................. 

.DW!?ER.3! ........ .:. ........ .,I9 .80. ..worktothevalueofatleart S ..3!8.,88!. ..... 

on the location of coal IiwnceW as follorrs: 

CATEGORY OF WORK 

Geological mapping 

Surveys: Geophysical 

Geochemical 

Other - LOCatiOn 

Road construction 

Surface work 

Underground work 

Drilling 

Logging, sampling, and testing 

Reclamation 

Other work (spi-cify) 

Off.property CoN 

Licence(s) No(s). Apportioned Cost 

...$8Q.TQ.408 9 INCLUSIVE . ......... $ 8 980 ...... ... ..* . ........ 

......................... .................... 

............. . .................... ..- ......... 

. ..%??,.?@?,.408 4 ................ 9 350 ..* ......... 

... 4082 4083, 4084 .. ..! 10,957 . ...... .......... .................... 
4084 11,565 

............................................. 

............. . ............................... 

. . 4082, 4083, 4084 240 172 ............................... ..? ......... 

. ..4082,.4083..4084 ...... to.date...l.7.,.6~~ ...... 

. ..W?,.49?3s.4w? ............. ..3..?v ...... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

t!, date.. . . .3.‘285... . . . 

. 10 

. . 

. . 

. . 

. 

5. I wish to apply S. 3.l&,@J. of this value of work on Coal Licence(r) No(s). 
4080 to 4089 incl. ....... ..... ... ..... ...... 

........................................................... Grow. i?P., ... ........ 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Lillyburt Coal Prospect - 

7. The work performed on the location(s) is detailed in the attached report entitled . . . . . . _ . . . . . . . . . . . . . . . . . 

November 3, 1979: filed on and covered work to that date; Report on work 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.......................... 

.i.q .19.8.0. j!ijj. P.e.sub!nittfid.I?.?I?ety days. 

1980-12-22 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

,o.r., 

lF0Rb.S AtiD REPORT TO l3E SUB’.!IlTCO I,, DWLICATE) 



CATEGORY OF WORK 

GEOLOGICAL MAPPING y- R No 0 

Arer O+xtarer) scale Duration 

Remnnairsance , . . . . . 2 SOO.......... .s. . . . . . . . . ..1.5.000....... 36.mao.days.. 
Detail: Surfaa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Underground . . ..__.............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
‘Other(r~ify)..................................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..__ 

ToulCort S..8,980.... 

GEOPHySICAL/GEOCHEMiCAL SURVEYS Yes IO No [7 

Method.......................................................................... 
Grid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._.........................._. . . . . . . . . . . . . . . . . 

Tqugraphic . . . . . . _ . . .l.QC.&.i.Qrl .S.40v?yS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . _ _ . . . . . . _ . 
‘Other(sprcihl)..................................................................... 

. . .._..................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TotalCost S ..9,350. . . . 

ROAD CONSTRUCTION Yes 0. 
Noo 5m 

Length . . . .2QQ Jtl .-. .new.. . . . . . . . . . . . . . . . . . . Width.. . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . _ 
On Licence(s) No(s). ._. . . . .4.08.4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . _ . 
Access to. . .W.N?.f?% and. ma!?fena?Fe.pf.e4lst~~g.lQgg~ng .rssds .QI-I .l.i.cences. _ _ . . . . . . 

Nos. 4082, 4083, 4084. Total Cost S .l.k?5?. . . . . 

SURFACE WORK Yes a No 0 

Trenching backhoe(3). . .%?%. _ . . 
Width Depth 

. . ..l,$.ro. . . . . . . . . ..l...2Jn....... 
Seam Tracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Crosscutting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

‘Other (specify) . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . _ . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Total Cost 

UNDERGROUND WORK Yes 0 No Ed 
hlarimum 

No. of Aditr Length NHodleqf Total Meves 

Test Adits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
*Other workings.. . _ . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Total Cost 

DRILLING Yes b No 0 

Hole Size kldleqf Total Metres 
Core: Diamond .................................... 

Wireline .................................... 
Rotary: COllVhntiOnll ....................... 

Reverse circulation .. .10 .cm ....... 21. 3' 765' .. ... . .' ................. 
‘Other(sprcify) ....................................................... 

. . . . . . . . . . . . . . .  .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

COniraClOr Garrlty.4 .Wer, .S%. .ki.!sen. !.n!!~.n9. .Cw~npan!e~. .......... ...... 
Where is the core stored? . . . . . . . .: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Total Cost 

LOGGING, SAMPLING AND TESTING Yes @I No 0 
Lit:iology: Drill samples 

ii 
Core samples 

: 
Bulk samples 0 

Lcq Gamma-neutron Density 

‘O:her(s;.rcifv)....................................................... 
Testing: Proximity sne’yrlr iTI FSI 

~rbcmization Ml Petrographic Ii 
\:‘arhability 0 
Plesticiry Ll 

‘Ottler(s~cifyl....................................................... 

cost 
............ 
............ 
............ 
............ 

; :l:l:,ski: : : : : 

Ccrt 

. . . . . . . . . . . . 

. . . . . . . . . . . . 

;:::-:::::::: 

Cost 

s??!,!!?.... 

OTHER wORK (specify details) 
to date Total CosL$l7,624 

. . R e C , d ~ 6 Z i d ~ . . . . . . . “ “ “ “ “ “ “ “ “ “ . . . . . . . . . . . . . . . . . . . . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .  

.  .  .  .  .  .  . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .  .  .  .  .  .  .  .  .  .  .  .  

TotalCost S . . . . 3,938.. 
On~property costs ..302,606.. 

to date off-propewmcortl .16,285.. 
Total Expenditures S : 1318.891 . . 

1?50-12-22 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(D.t*l 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

tSlsrut”r*l 

F:ANAGER - ACCOUNTING CRRL 
.,.................................. 

(PO.hiO"l 







DATE : 

ELEV: 

W'THING: 

EAST1 HG: 

TOT,AL DEPTH: 

A:IGLE : 

GZTMUTH: 

LOGS RUN: 

ROTARY ilOL! IiO. LR-1 

July 30, 1979 

1510.0 

5470580.0 

672603.0 

201.0 

60 

160 

Long Spaced Density, Gamma, Eulk Density, Resistivity, 
Neutron-Neutron, Caliper 

Sa::lple Cepth (iii) 

2 

4 

6 

8 

10 

12 

14 

16 

1 I-; 

20 

22 

24 

26 

2!j 

Lithology (Chip Samples) 

Clay - Red-brown colour 

Clay - Small pebbles, light red colour 

Clay - slightly red colour 

Clay 

Clay - Red-brown, no pebbles 

Sandstone - gray, fine grain 

Claystone - gray 

Claystone - slight greenish cast 

Claystone - gray and red 

Sandstone - fine grain, medium to well sorted 

fspic 

Sandstone - coarser grained and less well sorted 

Sandstone - with minor claystone bands 
- more quartz-rich & coarser grained. 

Some coaly fragments. 

Sandstone - as above 

Siltstone - light gray with some sandstone chips 



ROTARY MILL NO. LE-I 

Sample Depth (m) Lithology (Chip Samples) 

30 ClaystonelSiltstone/Sandstone - fine grain, 
poorly sorted, slightly greenish sandstone 
with gray siltstone and red-brown claystone 

32 

34 

36 

38 

40 Sandstone/Siltstone - as above 

42 Sandstone/Siltstone - as above but with 20% 
dull colcured sandstone and 1% cream-coloured 
sandstone 

44 

46 

48 

50 

52 

54 

56 

55 

60 

62 

64 

Sandstone - dark to light gray, fine grain 
mixed with occasional siltstone chips 

Sandstone - as above 

SandstonelClaystone/Siltstone - as above 

Siltstone (6O%)/Sandstone (40%) 
- Sandstone is fine grain, green-gray 

Siltstone is red-brown 

Sandstone/Siltstone - as above 

Sandstone/Siltstone - as above but with some 
claystone. Sandstone is now 15%. 

SandstonelSiltstone - as at 44 - 46. 

Sandstone/Siltstone - as above. 

Sandstone - fine grain, poorly sorted, fspfc, 
gray-green 

Siltstone (80%)/Sandstone (20%) - Siltstone is 
brown while sandstone is green, yellow and 
cream coloured 

Siltstone (GO%)/Sandstone (40%) 

Siltstone/Claystone - brown with minor sandstone 
chips 

Sandstone (BO%)/Siltstone & Claystone (20%): 
- Siltstonelclaystone is brown, sandstone fs 

gray-green, fine grain. 

Sandstone/Siltstone/Claystone - as above. - 

SiltstonelClaystone (CO%)/Sandstone (40%). 



Sarzple Depth (a) 

66 

68 

70 

72 

74 

76 

78 

80 

82 

84 

86 

88 

90 

92 

94 

96 

98 

100 

102 

104 

106 

108 

110 

112 

ROTARY HCLE I!O. LB-1 

Lithology (Chip Samples) 

Sandstone (75%)/Siltstone/Claystone (25%). 

Sandstone - fine grain with minor siltstone chips. 

SiltstonelClaystone - with minor sandstone 

Sandstone/Claystone 

SandstonelClaystone 

Siltstone/Claystone (7U%)/Sandstone (32%) 

Sandstone (60%)/S_hale (40%) 

Small sample - no good description. 

SandstonelSiltstonelClaystone 

As above 

Sandstone/Shale - all dark gray shale with minor 
pyrite and possibly some coaly chips. 

Sandstone - gray, poorly sorted with minor brown 
shale. 

Claystone - mostly gray-green with smaller % 
of gray, coarse grain sandstone. 

Claystone - with minor olive coloured sandstone. 

ClaystonelSandstone 

Mudstone - brown-gray 

SiltstonelClaystone 

Claystone/Sandstone - sandstone is very fine grain. 

Sandstone - tan to gray. 

Sandstone - as above \rith minor brown ClaYStOne- 

Sandstone/Claystone. 



ROTARY HOLE NO. LE-1 

Sa:,:ple Depth (m) 

114 

116 

118 

120 

122 

124 

126 

128 

130 

132 

134 

136 

138 

140 

142 

144 

146 

148 

150 

152 

154 

156 

Lithology (Chip Samples) 

Sandstone with coaly fragments and purple Claystone. 

Sandstone with plant fragments, medium grain. 

Sandstone - poorly sorted, medium grain. 

Claystone - gray 

Claystone - as above 

Claystone - as above 

Sandstone - medium grain with minor shale 

Sandstone - very fine grain and some claystone. 

Sandstone/Shale - highly pyrititerous and quartz 
veining. 

Conglomerate - mostly chert pebbles. 

Con lomerate - with more sandstone-type pebbles. 
-%--- Abun ant uhite cherty fragments. 

Conglomerate - large chert pebbles with coarse 
grajn sandy matrix. 

Conglomerate - as above. 

Conglomerate - as above. 

Conalomerate - as aSove. 

Conglomerate - some fragments are very 
pyrite-rich. 

Conglomerate - as above. 

Sandstone - coarse grain. 

Sandstone - coarse grain. 

Sandstone - coarse grain. 



ROTARY HOLE NO. LE-I 

Sample Depth (m) 

160 

lG2 

164 

166 

168 

170 

172 

174 

176 

178 

180 

182 

184 

186 

188 

190 

192 Sandstone (U%)/Siltstone (15%) - with 3% coal. 

Lithology (Chip Samples) 

Sandstone - coarse grain, poorly sorted, 
abundant plant fragments. 

Sandstone as above with minor pyritic shale. 

Sandstone - as above. 

Sandstone as above and some siltstone with 
pyritic shale. 

Sandstone - coarse grain, abundant plant 
fragments, poorly sorted with coaly 
fragments. 

Siltstone/Sandstone - with minor pyritic shale -- 
and 30% siltstone, 1 % coal and 69% 
medium grain sandstone. 

Sandstone (30%)/Siltstone (40%)/Claystone (25%) 
- gray with abundant plant fragments and 

coaly. Siltstone is carbonaceous. 5% coal. 

Siltstone (85%)/Sandstone (12%) - similar 
to above with minor coaly fragments and 3% coal. 

Sandstone (80%)/Siltstone/Claystone (20%) 
- Sandstone is very fine grain. 

Sandstone - very fine grain. 

Sandstone - medium grain with minor pyrite. 

Sandstone - as above. 

Sandstone - as above. 

Sandstone - as above. 

Sandstone - medium grain with pyrite and 8% 
carbonaceous siltstone. 

Sandstone (95%)/Siltstone (5%) - with plant 
fragments. 



ROTARY HOLE NO. L6-1 

Sample Depth (m) 

194 

196 

198 

Lithology (Chip Samples) 

Sandstone/Siltstone - as above. 

Sandstone (45%)/Siltstone (50%) - with 5% coal. 
Sandstone isboth fine grain and coarse grain. 

Sandstone (83%)/Shale (15?;) - with 1 - 2% coal. 



ROTARY HOLE NO. LB-2 

DATE: 

ELEV: 

NORTHING: 

WSTING: 

TOTAL DEPTH: 

AXGLE: 

AZIMUTH: 

LOGS RUN: 

September 10, 1979 

1552.0 

5470596.0 

671656.0 

296.0 

90 

Gamma, Bulk Density, Resistivity, Neutron, Bed 
Resolution Density, Caliper 

Reverse Circulation 

Intervals (meters) Description 

o- 6 

6 

16 

Casing 

Sandstone_; medium gray, medium grain 

Sandstone; medium gray, medium grain 
Siltstone; medium gray, coarse grained 
Coal 

20 

22 

Sandstone; medium gray, coarse grained 

Sandstone; medium gray, medium and fine grained 
Siltstone; light gray, medium grained, with 

plant fragments 

24 

26 

~ 28 

Siltstone; medium gray, medium grain 
Sandstone; medium gray, fine grain 
Mudstone; (carbonaceous). dark gray 

Siltstone; medium to fine grain, medium to 
light gray 

Mudstone; carbonaceous with coal bands 
Coal 

Mudstone; with coal bands 

% of Sample 

95 
4 
1 

100 

70 
30 

69 
30 

1 

20 

55 
25 

100 

- 



ROTAKY HOLE SO. LB-Z 

Reverse Circulation 

Intervals (met!trs) 

30 

32 

Description .- % of Sample 

Sandstone; medium to fine grained, dark gray 10 
Siltstone: medium grain, dark gray 30 
Carbonaceous mudstone 35 
COd 25 

Siltstone; 
%dstone; 

medium grain, dark to medium gray 85 
carbonaceous 15 

34 Sandstone; fine grained, medium to dark gray 50 
Siltstone; medium grain, medium gray 40 
Mudstone; carbonaceous 10 

36 

38 

40 

48 

52 

60 

62 

64 

70 

72 

74 

Sandstone; fine to medium grain, dark gray 85 
Siltstone; medium grain 15 

Sandstone; fine to medium grain. dark gray 100 

Sandstone; medium to coarse grain, dark gray 100 
Note: grain size increases down section 

and plant fragments become more 
prominent down section 

Sandstone; with calcite filled fractures 

Sandstone; fine grained, dark gray, with plant 60 
fragments 

Siltstone; dark gray with plant fragments 40 

Sandstone; fine grained, medium gray 100 

Sandstone; medium grained, medium gray 100 

Sandstone; medium grained, medium gray with 100 
coaly partings 

Sandstone; coar.se grained, medium gray with 100 
coaly partings 

Sandstone; very coarse grained, medium gray 100 
(salt and pepper coloration) with 
coaly partings 

Sandstone; fine grained, dark gray, with plant 15 
fragments 

Siltstone; medium grain, dark gray, with plant 85 
fragments 

-, 76 Sandstone; fine grained, medium gray 15 
Siltstone; medium grain, nedium gray as 



Intervals (meters) 

80 

84 

88 

92 

94 

9.8 

100 

104 

110 

112 

114 

118 

122 

126 

127.5 

129 

132 

ROTARY HOLE SO. LB-2 

Reverse Circulation 

Description 

Sandstone; fine grained, medium gray 

Sandstone; medium grain, medium gray 
Sandstone; fine grain, medium gray with coaly 

partings 

Sandstone; medium grain, medium gray 

Sandstone; medium grain, medium gray 
Coal 

Sandstone; coarse grain, medium gray 
Sandstone; fine grain, medium gray 
Siltstone; coarse grain, medium gray 

Sandstone; fine grained, medium gray 
COd 

Sandstone; medium grain, dark to medium gray 
with plant fragments, coaly partings 

Sandstone; coarse grain, medium gray, with 
plant fragments, coaly 

Sandstone; medium to fine grain, with plant 
fragment. coaly partings 

Sandstone; coarse to medium grain, medium gray 

Sandstone; coarse grained. dark gray 

Sandstone; medium grain, medium gray 

Sandstone; fine grain, medium gray 

Sandstone; coarse grain, medium gray 

Sandstone; medium grain, light gray 
Siltstone; medium grain, medium gray 

Sandstone; very coarse grain, medium gray 

Sandstone; medium to fine grain, medium gray, 
coaly partings 

% of Sample 

100 

65 
35 

100 

98 
2 

75 
10 
15 

98 
2 

100 

100 

100 

100 

100 

100 

100 

100 

85 
15 

100 



Intervals (meters) 

134 

ROTARY HOLE NO. LB-2 

Reverse Circulation 

Description 

Sandstone; 
Sandstone; 

coarse grain, 
medium grain, dark gray, with 
coaly partings 

% of Sample 

60 
40 

136 

138 

Sandstone; medium grain, dark gray 100 

Sandstone; 
Siltstone; 
Coal - 

fine grain, dark gray 6 
medium grain, dark gray 14 
hard, bright c(d) a0 

140 dark gray 
hard, bright c(d) 

30 
70 

140.5 

Shale; 
Coal - 

Sandstone; fine grain, medium to dark gray 100 

146 Sandstone; medium grain, medium to dark gray 100 

150 

154 

Sandstone; fine grain, medium to dark gray 100 

Sandstone; medium grain, medium gray 100 

160 Sandstone; fine grain, light to medium gray 100 

162 Sandstone; fine grain, medium gray 20 
Siltstone; medium grain, dark gray 80 

lb4 Siltstone; 
Shale 
Coal 

medium grain, medium gray 
dark gray 

95 
3 
2 

166 Sandstone; 
Siltstone; 

fine grain, medium gray 
medium grain, medium gray, with 
coaly partings 

a5 
15 

170 Siltstone; 
Sandstone; 

medium grain, medium gray 
fine grain, medium gray, with 
coaly partings 

40 
60 

172 Siltstone; medium grain, medium gray 

174 Sandstone; fine grain, medium gray 
Siltstone; fine grain, medium gray 

176 Shale; brown to medium gray 
Coal bright (hard) 

78 Shale; dark gray 
Coal bright (hard) 
Coal dull (hard) 

100 

10 
90 

25 
75 

5 
40 
55 



Intervals (meters) 

180 

184 

186 

188 

190 

193 

195 

197 

198 

200 

204 

205 

207 

209 

211 

ROTARY HOLE X0. LB-2 

Reverse Circulation 

Description 

Shale; dark gray and brown 
Coal. -, bright (hard) 

Shale; dark gray and brown 
Coal;. bright (hard) 

Shale; dark gray 
*; bright (hard) 

Shale; dark gray 
Coal; bright (hard) 

Shale; dark gray 
Siltstone; 
Coal; 

% of Sample 

5 
95 

1 
99 

3 
97 

8 
92 

5 
15 
80 

Shale 10 
Coal 90 

Mudstone and siltstone 
Coal 

(shale) 60 
40 

Xudstone and siltstone 
Coal 

(shale) 90 
10 

Mudstone and siltstone 60 
Coal 40 

Siltstone 20 
Mudstone (coaly) 65 
Coal 15 

Siltstone 80 
Mudstone (coaly) 15 
Cod 5 

Siltstone 
Mudstone; coaly, carbonaceous 
Coal 

90 
5 
5 

Sandstone; fine grained, light brown 
Siltstone; medium grain, light brown 

Sandstone; fine grained, light brown 

Sandstone; fine grained, medium gray 
Siltstone; 
Shale; 
Coal 

40 
40 

100 

30 
30 
10 
30 



Intervals (meters) 

213 

215 

219 

223 

225 

226.5 

229 

231 

234 

236 

240 

244 

248 

250 

254 

..----..----L&S ROTARY HOLE SO. 

Reverse Circulation 

Description % of Sample 

Siltstone; medium gray 60 
Mudstone; 40 

Sandstone; fine grain, medium gray 60 
Siltstone 40 

Sandstone; fine grain, medium gray 80 
Siltstone 15 
Cod 5 

Sandstone; fine grained, medium gray 
Siltstone; fine grained 

Siltstone 
Coaly Mudstone 

Coal 

25 
75 

15 
15 
70 

Mudstone 5 
Coal 95 

Sandstone: fine grained 40 

Siltstone; medium grained 20 

Yudstone 35 

COd 5 

Sandstone; fine grained, medium gray 85 
Siltstone 15 

Sandstone; fine grain 30 

Siltstone; fine grain, light gray 40 

Coal 30 

Sandstone: fine grain, medium gray 
Siltstone; medium grained, medium gray 

SiLtstone; medium grain, medium brown 
Mudstone 
C0al 

30 
70 

20 
40 
40 

Sandstone; fine grain, light gray 
Siltstone; fine grain 

Sandstone; fine grained 
Siltstone 

70 
30 

80 
20 

Sandstone; fine grained, medium brown 100 

Sandstone; fine grained, medium brown 
Siltstone 

55 
40 

5 COG31 



ROTARY HOLE NO. LB-Z 

Reverse Circulation 

Intervals (meters) 

256 

258 

Description 

Sandstone; fine grain, medium gray 

Siltstone; medium brown 
CCd 

% of Sample 

100 

70 
30 

260 Siltstone 50 
Mudstone 50 

262 

264 

266 

260 

270 

271 

Siltstone; medium brown 40 
Mudstone 20 
Coal 40 

Siltstone 
Mudstone 
COd 

Siltstone 
Nudstone 
COd 

Sandstone; fine grain, medium gray 
Siltstone; fine grain, medium gray 

Sandstone; fine grained, medium gray 
Siltstone 
Coal 

Sandstone; fine grained 

273 

277 

279 

280 

281 

Siltstone 60 
Sandstone 20 
Cod 20 

Siltstone 40 
@& 60 

Siltstone; fine grain, light brown 20 
@& 80 

Siltstone 
COd - 

Sandstone 
Siltstone 
CO8.1 - 

15 
85 

40 
20 
40 

40 
40 
20 

30 
30 
40 

40 
60 

10 
50 
40 

25 
70 
5 



Intervals (meters) 

282 

285 Sandstone 100 

287 

289 

291 

293 

ROTARY HOLE NO. LB-2 

Reverse Circulation 

Description 

Sandstone; fine grain, medium gray, light brown 
COd 

% of Sample 

85 
15 

Sandstone 
Siltstone 
Coal 

30 
15 
55 

Sandstone 80 
Coal 20 

Sandstone 

Sandstone 
Cod 

a5 
15 

296.5 END OF HOLE 



ROTARY HOLE NO. LBR-200 

DATE: 

ELEV: 

NORTHING: 

EASTING: 

TOTAL DEPTH: 

ANGLE: 

July 16, 1980 

1503.0 

5470326.0 

673769.0 

167.0 

90 

AZIMUTH: 

LOGS RUN: Bulk Density, Gamma. Caliper 

Intervals (meters) 

37 

42 

44 

46 

48 

50 

52 

54 

56 

58 

60 

62 

64 

Description 

O.B. 

Sandstone/Siltstone: Sandstone - fine grain, medium gray - 90% 
Siltstone 10% 

Siltstone: medium gray 

Siltstone 

Siltstone 

Siltstane 

Siltstone 

Siltstone: with calcite chips 

Sandstone: fine grain, dark gray 

Siltstone 

Siltstone: dark gray with calcite chips 

Siltstone: dark gray with coal fragments and calcite chips 

Siltstone: medium gray 

- 



ROTARY HOLE NO. LB-ZOO 

Intervals (meters) 

66 

68 

70 

74 

76 

78 

80 

82 

a4 

86 

88 

90 

92 

94 

96 

98 

100 

102 

104 

106 

108 

110 

112 

114 

116 

Drscriprion 

Siltstone 

Siltstone 

Siltstone: with pyrite and calcitx 

Siltstone: with gray-brown calcite and some gouge material 

Siltstone: gray-brown and calcite chips 

Siltstone: as above 

Siltstone: as above 

Siltstone: with calcite veins 

Siltstone: as above 

Siltstone: minor calcite 

Siltstone: as above 

Siltstone 

Siltstone 

Siltstone: with calcite and pyrite 

Siltstone: with calcite veins 

Siltstane: with gouge 

Siltstone: with calcite fragments, gouge 

Siltstone 

Siltstone: with calcite veining and pyrite mineralization 

Siltstone: with gouge 

Siltstone: minor calcite and gouge 

Siltstone: with calcite chips 

Siltstone: with pyrite 

Siltstone: with calcite veins and chips, lots of gouge 

Siltstone: with pyrrte 



ROTARY HOLE SO. LB-ZOO 

Intervals (meters) 

118 

120 

122 

124 

126 

128 

130 

132 

134 

136 

138 

140 

142 

144 

146 

148 

150 

152 

154 

156 

158 

160 

162 

164 

Description 

Siltstone: with calcite vein and gouge 

Siltstone: with calcite chips and pyrite mineralization 

Siltstone: as above 

Siltstone: .with calcite veins and fragments 

Siltstone: calcite fragments and gouge 

Siltstone: finely laminated with calcite veins and chips 

Siltstone: brown-gray, finely laminated with calcite chips 

Siltstone: as above 

Siltstone: laminated and brown-gray 

Siltstone: as above 

Siltstone: as above 

Siltstone: as above 

Siltstone: with gouge 

Siltstone: as above 

ShalejMudstone: laminated and calcite chips 

Mudstone/Shale: dark gray with calcite chips 

Mudstone: dark gray with calcite veins and chips and pyrite 

Mudstone: as above 

Mudstone: as above with calcite chips and gouge 

Mudstone 

Mudstone 

Mudstone: finely laminated 

Mudstone: as above 

Mudstone; finely laminated with calcite chps and gouge 



ROTARY HOLE NO. LBR-201 

DATE: 

ELEV: 

NORTHING: 

EASTIKG: 

TOTAL DEPTH: 

ANGLE: 

AZIMUTH: 

LOGS RUN: 

Intervals (neters) 

0 - 14 

16 

18 

20 

22 

25 

26 

28 

30 

32 

34 

July 19, 1980 

1520.0 

5470994.0 

671547.0 

266.0 

90 

Bulk Density, Gamma, Long Spaced Density, 
Neutron, Caliper 

Description 

Sandstone - coarse grain, with coal chips, medium gray 

Sandstone - medium grain with coal partings and 
mdium gray 

Sandstone - coarse grain, dark gray, coaly 

Mudstone - with coal 

Coal 

Sandstone - medium grain, medium gray with silrstone 
partings and coal chips 

Sandstone - as above 

Sandstone - coarse grain, medium gray with coal partings 

Sandstone - as above 

Sandstone - medium grain, medium gray with coal 

Sandstone - as above 



Intervals (meters) 

36 

38 

40 

42 

44 

46 

48 

50 

52 

54 

56 

58 

60 

62 

64 

76 

78 

80 

82 

84 

86 

88 

ROTARY HOLE KO. LBR-201 

Description 

Sandstone - as above 

Sandstone - medium grain, medium gray, no coal 

Sandstone - coarse grain, medium gray 

Sandstone - coarse grain, dark gray with coal fragments 

Sandstone - as above 

Sandstone - fine grain with coal chips and partings 

Siltstone/Sandstone - fine grain, dark gray with coal 
fragments 

Sfltstone/Sandstone - as above 

Siltstone - dark gray with coaly partings 

Mudstone - dark gray, carbonaceous with coaly partings 

SiltstonelSandstone - as at 48 

Sandstone - medium grain, medium gray 

SiltstonelSandstone - fine grain sandstone with coal 
partings, dark gray 

Sandstone - fine grain, medium gray 

Coal 

Sandstone - fine grain, light gray with coaly partings 

Siltstone/Sandstone - fine grain, dark gray, coaly 

Siltstone - dark gray, coaly 

Sandstone - fine grain, dark gray 

Sandstone - fine grain, medium gray 

Siltstone - medium gray 

Sandstone - fine grain, medium gray 



ROTARY HOLE :iO. LBR-201 

Intervals (meters) Description 

90 

92 

94 

96 

98 

100 

102 

104 

106 

108 

110 

112 

114 

116 

118 

120 

122 

124 

124.5 

126 

128 

130 

Siltstone - medium gray 

Sandstone - medium grain, medium gray 

Sandstone - as above 

Sandstone - medium grain, medium gray 

Sandstone - medium grain, medium gray 

Sandstone - as above with coaly fragments 

Sandstone - as above 

Sandstone - coarse grain, light gray with coaly partings 

Sandstone - medium grain 

Sandstone - fine grain 

Sandstone - light gray, coarse grain with coaly partings 

Sandstone - coarse grain, medium gray with shale 
partings and coal 

Sandstone - coarse grain, medium gray with shale 
partings and coal 

Sandstone - coarse grain, dark gray 

Sandstone - fine grain with coal partings 

Shale - dark gray, coaly 

Coal - with 40%: shale 

Shale - coaly 

Shale - as above 

Coal 

Coal 



Intervals (meters) Description 

132 

134 

136 

138 

140 

142 

144 

Sandstone - dark gray, fine grain, coaly 

CWl 

Shale - medium gray 

Siltstone - dark gray with coal fragments 

Siltstone - dark gray 

Siltstone - dark gray, coaly 

Sandstone - fine grain to medium grain with coal 
partings 

146 

148 

150 

152 

Siltstone - light gray with coal fragments 

Sandstone - fine grain with coal partings 

Siltstone - medium gray 

Siltstone - gray-brown with plant fragments and coal 
chips 

154 

156 

158 

160 

162 

164 

166 

168 

170 

177 

180 

Siltstone - light gray to gray-brown 

Siltstone - with coal fragments 

Mudstone - coaly, dark gray-black 

Shale - carbonaceous, dark gray 

Sandstone - fine grain, light gray 

Siltstone - medium gray 

Siltstone - as above with coal partings 

Mudstone - dark gray, coal fragments 

Coal 

Sandstone - medium grain, dark gray with coal fragments 

Sandstone - as above 

ROTARY HOLE NO. LBR-201 



ROTARY HOLE NO. LBR-201 

182 

184 

186 

188 

190 

192 

194 

196 

198 

200 

202 

204 Siltstone - dark gray, coaly 

206 Mudstone - medium gray, coaly 

208 Mudstone - medium gray 

211 Mudstone - calcite chips and veins, pyrite mineralization 

267 Mudstone - as above 

Description 

Sandstone - as above 

Sandstone - medium grain, dark gray, coaly 

Sandstone - as above 

Sandstone - medium grain, medium gray 

Sandstone - fine grain, medium gray 

Sandstone - medium grain, medium gray 

Sandstone - as above 

Sandstone - fine grain, light gray 

Sandstone - as above 

Sandstone - as above 

Sandstone - fine grain, medium gray with medium gray 
shale 



DATE: 

ELEV: 

NORTHING: 

EASTING: 

TOTAL DEPTH: 

ANGLE : 

AZIMUTH: 

July 27, 1980 

1479.0 

5470067.0 

673045.0 

121.0 

90 

LOGS RlJh': Gamma, Neutron 

Intervals (meters) Description 

26 

28 

30 

32 

34 

36 

38 

40 

42 

44 

46 

48 

ROTARY HOLE NO. LBR-205 

Siltstone - dark gray 

Siltstone 

Silt stone 

Siltstone 

Siltstone 

Siltstone 

Siltstone 

Siltstone 

Silt stone 

Siltstone - with calcite fragments 

Siltstone - dark gray, pyrite mineralization 

Siltstone 



ROTARY HOLE NO. LBR-205 

Intervals (meters) Description 

50 Siltstone - dark gray 

52 Shale/Sandstone - sandstone is light gray, laminated 

54 Shale - dark gray 

56 Shale 

58 Shale 

60 Shale 

62 Shale 

64 Shale 

66 Shale - with pyrite 

68 Shale - dark gray 

70 Shale 

72 Shale 

74 Sandstone - light gray, calcareous, fine grain 

76 Sandstone - as above 

78 Sandstone - as above 

80 Sandstone - as above 

82 Sandstone - as above 

84 Sandstone - as above 

86 Sandstone - as above 

88 Sandstone - as above 

90 Sandstone - as above 

92 Sandstone - with dark gray shale fragments 



ROTARY HOLE NO. LBR-205 

Intervals (meters) Description 

94 Sandstone - as above 

96 Sands tone - as above 

98 - 116 Sandstone - as above 

118 Sandstone - with calcite-filled fractures 

120 Sandstone - light gray, calcareous with calcite chips 

122 Sandstone - as above 



CHIP LOG DESCRIPTIOSS 

ROTARY HOLE NO. LBR-217 

DATE: 

ELEV: 

September 19, 1980 

1530.0 

NORTHING: 

EASTINC: 

TOTAL DEPTH: 

5470675.0 

670083.0 

200.0 

ANGLE: 90 

AZIWJTH: 

LOGS RUN: Bulk Density, Gamma, Caliper 

Intervals (meters) Description 

1.5 - 14.0 

15.0 

16.7 

17.0 - 19.2 

19.8 

21.3 

22.8 

24.3 

25.9 - 29.0 

Overburden 

Siltstone - dark gray, equigranular, with black 
carbonaceous plant fragments 

Shale - silty, dark gray-black, with abundant 
carbonaceous plant fragments 

Coal - sampled (2 bags) 

Siltstone - dark gray to medium gray, equigranular 
with occasional very thin black carbonaceous 
plant fragments 

Siltstone - as above 

Sandstone - dark gray, fine grain, equigranular 

Sandstone - as above 

Sandstone - as above 



CHIP LOG DESCRIPTIOFiS 

ROTARY HOLE 90. LBR-217 

Intervals (meters) Description 

30.5 

32.0 

33.5 

35.1 

36.6 Sandstone/Siltstone - dark brown, with sandstone 

37.7 - 38.8 

39.6 

41.1 

42.7 

44.2 

43.7 

47.3 

48.7 

49.8 - 50.1 
51.0 - 51.3 

50.3 

51.8 - 74.7 Sandstone - dark gray to gray, fine grain, silty 

74.7 Sandstone - dark brown, coaly and silty 

76.2 Sandstone - dark brown, silty 

76.2 - 82.3 Sandstone - medium grain, possibly carbonaceous OI 

Sandstone - fine grain to medium grain, gray, 
equigranulat 

Sandstone - as above 

Sandstone - fine grain, gray 

Shale - or very fine grain dark Siltstone 
very dark gray to black 

Coal 

pebbles as above at 33.5 

Sandstone/Siltstone - fine grain, dark gray 

Siltstone - black to dark gray, carbonaceous with 
coaly plant material 

Siltstone - as above 

Sandstone - fine grain, dark gray 

Siltstone - fine grain, carbonaceous plant fragments 

Sandstone - fine grain, dark gray 

Siltstone - dark gray with carbonaceous plant fragments 

COd 

ShaWSiltstone - coal veinlets with carbonaceous 
plant fragments, dark gray to black, 
in some chips - very coaly 

coaly dark gray 



CHIP LOG DESCRIPTIONS 

ROTARY HOLE NO. LBR-217 

Intervals (meters) Description 

82.3 Siltstone - shaley, dark gray to black 

83.8 Siltstone - dark gray, carbonaceous, with plant 
fragments 

85.4 

86.9 

88.4 

91.4 

93.0 

94.5 

96.0 

97.5 

99.0 

Siltstone - as above 

Siltstone - as above 

SiltstonejShale - coaly, carbonaceous 

Sandstone - salt and pepper, fine grain to medium grain 
equigranular with occasional calcite 
fractures 

Sandstone - as above but occasional coal chips 

Sandstone - as above 

Sandstone - as above 

Siltstone - dark gray 

SiltstonelSandstone - mostly dark gray, carbonaceous, 
siltstone with occasional salt and 
pepper sandstone, occasional chips 
of calcite and some coal 

100.6 Siltstone - dark gray, carbonaceous with coaly 
lenses 

101.4 - 102.7 Coal 

103.6 Siltstone/Sandstone - as at 99.0 

105.2 Siltstone - dark gray, shaley, carbonaceous with 
some coaly plant fragments 

106.7 

108.2 

109.7 

Siltstone - as above 

Siltstone - as above, some white calcite chips 

Siltstone/Shale - interbedded? Shale is dark gray-black, 
fissile, siltstone is dark gray, siliceous, 
carbonaceous 



CHIP LOG DESCRIPTIONS 

ROTARY HOLE KO. LBR-217 

Intervals (meters) Description 

111.2 Siltstone/Shale - as above, coaly 

115.8 

117.3 Sandstone - 

118.9 Sandstone - 

120.4 

121.9 

123.5 

125 

126.5 

128.0 

129.5 

Sandstone/Siltstone - fine grain, equigranular, gray 
sandstone but some fine grain dark 

silt stone - 

gray siltstone. Occasional coal chips 
and very rare calcite chip. 

as above, but no siltstone, coal chips 
still evident and calcite veinlets 
observed 

dark gray, fine grain, silty and also 
some medium grain salt and pepper, 
equigranular sandstone, coal chips 
still evident 

dark gray, massive, with occasional 
calcite veinlets, very rare carbonaceous 
plant fragments 

Siltstone/Sandstone - medium grain, salt 
and pepper, equigranular sandstone 
with occasional dark gray, equigranular 
siltstone, very rare coal chips 

Siltstone/Sandstone (50-5OZ) - sandstone is fine 
grain, equigranular, gray to dark gray, 
siltstone has occasional carbonaceous 
plant fragments 

Sandstone - dark gray-brown, fine grain with abundant 
white-pink calcite veinlets 

Siltstone/Sandstone - sandstone is fine grain. 
dark gray, massive with occasional 
white calcite, siltstone is dark gray 
with occsional carbonaceous plant fragments 

Sandstone - fine grain, dark brown to gray, 
equigranular, silty along with medium 
grain, salt and pepper sandstone, 
occasional coal fragments 

Sandstone - as above, but coal lenses more frequent 



CHIP LOG DESCRIPTIOKi 

ROTARY HOLE NO. LBR-217 

Intervals (meters) 

131.1 

132.6 

134.1 

135.6 

137.2 

138.7 

140.2 

141.8 

143.3 

144.8 

146.3 

147.8 Shale/Coal - 

149.9 

150.9 

152.4 

154.0 

Description 

Sandstone - fine grain, dark gray-brown. equigranular 
with calcite veinlets and occasional 

CWdl 

Siltstone - sandy, dark brown, equigranular with 
occasional slickensided white calcite 
veinlets 

Sandstone/Siltstone/Shale/Coal - 
sandstone is fine grain, dark brown, siliceous 
Siltstone is dark gray, siliceous 
Shale is black, with carbonaceous plant fraglilents 

Coal/Siltstone - dark gray-black, carbonaceous, 
massive, siliceous 

Coal/Siltstone - as above 

Coal/Siltstone - as above 

CoalfSiltstone - as above 

Coal/Siltstone 

Sandstone - fine grain, gray, silty, equigranular 
with some occasional dark gray-black shale 

Sandstone - as above, but very coaly 

Coal/Shale/Siltstone - shale is black, fissile and 
carbonaceous, siltstone is dark gray, 
siliceous, very coaly 

Shale/Coal - 

Shale/Coal - 

Shale/Coal - 

black, vitreous coal mixed with dark 
gray-black, fissile, shale (5s50%) 

as above 

as above 

as above 

Shale/Coal/Sandstone - as above but now some occasional 
salt/pepper, medium grain, equigranular, 
sandstone chips 



CHIP LOG DESCRIPTIONS 

ROTARS HOLE NO. LBR-217 

Intervals (meters) Description 

155.5 Shale/Coal/Sandstone - as above 

157.0 

158.5 

Basal Sandstone/Coal - salt and pepper, fine grain to 
medium grain, equigranular, massive 
sandstone with 50% coal/shale chips 

Basal Sandstone - as above, but less coal and more 
shale chips 

160.0 Basal Sandstone - as above 

161.6 - 198.2 Sandstone - basal, fine grain to medium grain. 
salt and pepper, equigranular, with 
numerous coal chips and occasional 
large dark gray siltstone chips. 
Very coaly at 169.2 m and 196.6 m 

198.2 End of Hole 



ROTARY HOLE NO. LBR-218 

DATE: 

ELEV: 

NORTHING: 

EASTING: 

TOTAL DEPTH: 

AXGLE: 

September 20, 1980 

1530.0 

5470884.0 

670301.0 

62.0 

90 

AZIMUTH: 

LOGS RUN: Bulk Density, Gamma, Caliper 

Intervals (meters) Description 

15.2 

45.7 

50.3 

51.8 

53.35 

61.0 

Dirt (overburden) 

As above (overburden) 

Siltstone - dark gray, aphanitic, siliceous 

Siltstone - as above 

Limestone - cream weathering, light gray, fine grained 

Limestone - as above 


























































































