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-

SUMMARY

A drilling programme, consisting of 6,374 feet of reverse
circulation rotary drilling in 9 holes, was carried out to better
evaluate the potential of the east end of South Hill as a viable
mining concern and to gain greater control for calculating
reserves. The programme proved successful in fulfilling these
objectives and bore out previous geological interpretation
fairly well.
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INTRCDUCTION

Previous examination of the-geology on the east end of
South Hill was confined to surface mapping, some trenching along
road exposures, and five drill holes drilled during the winterx
of 1970/1971. Information availakle from three holes drilled
by Stelco during the fall of 1968 and summer of 1969 is sketchy
and the lack of geophysical logs makes the use of this infor-
mation unreliable.

Testing and analysis of coal taken from the North Hill
indicates a favourable coking coal, however, reserves were
depleted because of the low yield of Seam 5. To augment
reserves, a ten hole drilling programme was proposed for South
Hill. The drilling commenced Pebruary 2 and was concluded
April 10, 1973 with the completion of the ninth hole. Due to
the slow progress of the programme and the beginning of
'spring breakup' conditiones the drilling was concluded prematurely.

The drilling contract was awarded to McAuley Dbrilling
Company Ltd. of Edmonton, Alberta who used a 1970 PFailing Model
1250 HD air-water drill with double wall drill pipe. In
additionr McAuley Drilling supplied a traller camp and board.
McMeeliin Construction Ltd. of Rocky Mountain House, Alberta
supplied one D-8 Cat used for the construction of access roads
and .. leases and for snowplowing when necessary. It was also
reguired to assist with xig moves. Roke 01l Enterprises Litd.
of Calgary carried out all downhole geophysical logging.

DRILLING PROGRAMME ~ JANUARY TO APRIL 1973

The programme got underway January 23, with commencement
of snowplowing and road and lease construction. The camp was
moved in by the end of the month and drilling began February 2.
TL.ease preparetion of the 10 proposed drill locations was
completed toward the end of February with three additional drill
locations being constructed during early March., Because of
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slow progress only nine of the holes were completed before a
shut down on April 10 was necessitated by deteriorating road
conditions. (For location of drill holes 21 to 29 inclusive,
see Surface Geology Map of South Hill attached to this report)
All drill sites have been surveyed by compass and chain only.

Drill Hole SCC No. 21 intersects what appears to be a normal
stratigraphical section for the most part, however, Seam 2 was

net intersected. This can be explained either by {(a) depositional
thickening of the strata between Seam 4 and Seam 2 or (b)

the existence of a normal fault displacing Seam 2 downwards to

the west. If (b) is the case, a fault could have been inter-—
sected at approximately 140' below surface. Total depth is 595
feet..

Prill Hole SCC No. 22 intersects what appears to be a normal
section to approximately 328 feet below surface where a normal
fault was intersected, displacing approximately 160 to 190 feet
of mection downwards to the west. From 328 feet to the total
depth of 705 feet, a normal section was encountered.

Drill Hole SCC No. 23 intersects what appears to be a normal
section. Total depth is 478 feet.

Drill Hole SCC No. 24 intersects what appears to be a normal
section. There appears to be a depositional thinning between
Seam 4 and Seam 2. Total depth is 672 feet.

Drill Hole SCC No. 25 intersects the Tertiary Kishenehn Formaticn
from surface to 145 feet below surface. Below the Kishenehn
Formation, the Basal Blalrmore Conglomerate was penetrated fox
approximately 140 feet. This is an abnormally thick sequence

of conglomerste which could be explained by gravity sliding
depositing blecks of conglomerate one upon the other. The
strata beleow the conglomerate appears as a normal section. The
total depth reached was 927 feet below the surface, however,

the hole had to be abandoned before penetrating Seam 5, because
of bad downhole conditions. Caving prevented the drillers from
regaining the bottan of the heole after tripping for a bit and the
hole was logged to a depth of 842 feet.

Drill Hole SCC No. 26 intersects what appears to be a normal
section to Seam 5. Seam 5 has greatly increased in thickness

and it is belleved Lo be depositionrally controlled rather than
tectonic. ‘fhe seam deterioraztes downward to very shaly coal

and co#ly shale which could be due to the proximity of a channel
which periodically overflowed its banks depositing silt and mud
cver the developing swamp. The total depth of the hole is 870 ft.
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Drill Hole SCC No 27 intersects what appears to be a normal
section although a thickening between Seam 4 and Seam 2 does
occur. The total depth of the hole is 705 feet.

Drill Hole SCC No. 28 intersects the Tertiary, Kishenehn _
Formation from surface to 325 feet below surface. At approxima-
tely 550 feet below surface a fault is intersected with an
apparent displacement of 220 feet to 280 feet downwards to the
west. Between 325 feet and 550 feet. Correlation is difficult
however, it is believed to be a fairly normal section of Upper
Kootenay strata. Although Seam 2 is not positively identified,
a trace of coal was intersected at approximately 380 to 385 feet
below the surface which would seem to fit the normal sequence

of deposition. Below 550 feet, correlation is better and

there appears to be a normal section of the lowermost beds of
the Kootenay. Seam 5 has thinned and become very shaly. An
alternate possibility is the strata above the fault is uppermost
Kootenay lying in the section above Seam 2 and that the fault
displaces approximately 400 feet. The total depth of the hole
is 754 feet.

Drill Hole SCC No. 29 intersects what appears to be a normal
gsection of upper Kootenay strata. A fault is intersected at
approximately 420 feet below the surface displacing about 80
feet of section downwards to the west. Below the fault is a
norimal section of lower Kootenay strata. The total depth of the
hole is 668 feet.

4l

20LOGY

Previous geological interpretation was borne out fairly
well, however, two additional normal faults have been introduced
anéd the trends of previous interpreted faults have been altered
slightly. (See Surface Geology Map of South Hill accompanying
report. ) he east part of South Hill is geologically divided
into several fault blocks each upthrown to the east relative
to the other. This has the effect of returning the coal bearing
strata closer to the surface, thus increasing reserves and
decreasing the waste to ooal ratic, However, i1f as suspected,
the coal is adversely affected by proximity to fault zones, a
slightly lower yield will result.

RO IR CANACGIAR DXDULOHATION LIMINED
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Five sections across the east part of South Hill have
> been constructed utilizing the data derived from the recent
drilling. (See sections included in report.) Lithology
descriptions of the drill holes and geophysical logs have albo
been attached to this report.

COAL :

. Seams 2 and 4 are similar in appearance to those seams
on North Hill and will presumably have similar characteristics.
The diagnostic parting between 4a and 4b on North Hill has
thinned considerably and on South Hill is considered as a waste
band within Seam 4, which cannot be mined out. Seam 5 generally
bears marked similarities wherever intersected with the
exceptions of holes 26 and 28. The seam is basically divided
into two benches with shale, carbonaceous shale and coal bands
separating them. The upper bench is generally reasonably clean
however, a thinning trend to the south is apparent seemingly
decreasing the yield of the seam. The lower bench rests on the
basal sandstone menmber and generally appears failrly clean. The
overall vield of the seam by visual observation appears low due
to the high waste content separating the benches.

Four of the holes were investigated by Sidewall Density
Logs and a comparative ash determination of the coal seams was
attempted using information supplied from bulk samples taken
from North Hill during 1972. Nine samples were sent to
Coal Science and Minerals Testing Ltd. in Calgary for gualitative
and petrographic analysis and to deterxrmine the accuracy of the
ash determinations from the Density Logs. At the time of
writing, results of the analyses have not been received.

RESERVES

The reserves calculated for South Hill are summarized
in the Table below. Information gained during the recent
drilling programme added to that gained during the 1971/1972
drilling programme has been used in the calculations. A
factor of 22 cublic feet/long ton of coal was used to calculate
the tonnage. Coal intervals were derived from drill hole probe
loga and are rather liberal. Because of mining considerations,
it is felt that partings of less than 5 feet in thickness must
be included in the reserve calculations.

The reserves for South Hill have been calculated for an
~area between lines 848,060 N and 845,260 N to the north and south
respectively and from the surface traces of the seams to the
west aown aip to the east to a basement level of 4,000 feet
abova sea level., The sections listed in the table below are
cennsidered to have a zone of influence of 660, 800, 600, 400 and

S ———. —ra LR § b e e R i e s s
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400 feet in a north-south direction respective to the order in

which they are listed. The total regerves calculated for this
block are 64,291,366 tons.

Section Seam 2 Seam 4 Seam 5 Total
' Seam 2, 4, 5
845,460N 1,717,877 6,467,601 3,775,883 11,961,361
846, 260N 1,305,983 11,326,974 6,710,188 19,343,145
847,060N 1,067,688 10,606,012 4,519,888 16,193,588
847,460N 669,091 5,146,909 3,020,545 8,836,545
847,860N 657,636 4,309,091 2,920,000 7,956,727
TOTAL 5,418,275 37,856,587 21,016,504 _64,291,366

8.4% 59.0% 32.6% 100.0%

CONCLUSTONS AND RECOMMENDATIONS

Investigations to date at Sage Creek Coal aave rendered .
enough information to determine the reserve potential of the
greater part of North Hill and the east side of South Hill.
Additional drilling is reguired to the north on North Hill and
to the south and west on South Hill to detarmine {a) the reserve
potential underlying those areas and (b) the pit boundaries in
those directions.

An indication as to qguality, has been determined from
‘bulk samples taken from Seams 2, 4 and 5 on the south face of
North Hill. Although the quality is not exﬁicted to show any
marked differences, additional bulk sampling oni~ihe north
slopes of both North and South Hills should be undertaken to
better evaluate the coal.

sy
Hd¥d

UM

May, 1973

¢. Cullingham, Geclogist
Toronto, Ontario '
REFERENCES
Hennessey, W. J.; Correspondence and vevbal communications

February - April 1973

TIDOVINTC CANADIAK TXFLORATION LIMITED




- fl

e A

.,l‘r.—_w ——

] g

I i - 1 ' . j
- \ ’ - S
_l._ 4010’ +
o . .
°§
—_ :
T — — 60° \
! _ \ _ 989
j Y 608 | g04 BOAD
Y 6"
\ 567 feo3
- - ] 396 \377
" T~
% |
= sfa 392 ”'j
Fort Y John )
' v . e -
., ’/, Frest | pwtt . 1880 g vre 375 —33/1 . * 2
' BRITISH COLUMB ¢ ) ; J 2 v
Scale-| =120miles »I —
:‘\J 3on 409
/1886 \ 408 39 (2 3w .
S ™
3
NS 387 N "
Tles2 1881 \—”"\{ %; so1 ¢
\ ! 380 °
N o
— A\ cr. "
379 8
\ 90
. > ¢ R .
o &
B Lsp o)‘p “’7\ : \
n S 399 388 382
SAGE CREEK g AN
RROPER 398 " \0(1
o RRUPER a -2 410 2 384 ) 97 b
Cem N _ BRITISH “COLUMBIA ] _ o
. VANCOUVER 7] 50° e MONTANA ]
=z ISLAND ? 5 -
Y K
_ =<, 7 o
RIO TINTO CANADIAN EXPLORATION LTD.
) - ‘ - ‘
o , L SAGE CREEK COAL LIMITED —— B.C.
\\ Note : All licenses have prefix C.L. . )
Vi
_ | LOCATION MAP
I . ) 1 2 3 4 Milex . .
: i ) e ——— 4 d ¥ ) LB
i I 5 : - 11100,000 MAY (971 RAB. / k.h, DWG L —2559
| | i _ VI [ i .




Gerpieichl.
U 1

Ro TinTo.

OO D2 (3



RIGQ TINTO CANADIAN EXPLORATION LIMITED
ROTARY DRILL RLPORD i

Hole No: S5.¢.C. 21 Property: Sage Creek Coal

South Hill
17,847,460 ft.
583,250 ft.

L.ocation:

N.
E.

Elevation:

5215 ft. A.S8.L.

‘Date Commenced Drilling; February 2, 1973

;Date FinishedﬁDrilling} Feb?uary 7. 1973

Date 19?3‘ imeMeMm31W4

Hole,CQmpleted;' - February 7.

Contractor:McAuley Drilling Hole Size: 4 3/4“

company Ltd., Rig 55
Logged by: O. Cullingham ' bate; February 7.4 1973
, Probed by: Roke Oil Enterprises Date: February 7, 1973
_ ' Ltd. - '
Total Depth Drillers: 595
Total Depth Roke: 571
DRILL REPORT
1 WM 6 1/4" Bit 10" ~ o
o 16" surface Casing left in hole
3 WM 4 3/4" Bits 585" S : :
Total footage 595 ft, :
Total Standby TJme of Jogglnq 8 hours’
Cothor TEahdby Time © 1 hour
Total Standby lee after 1 free hour 8 hours

Moving between leases after 1 free hr.

PROBE REPORT

570 - 0 Gamma/Neutron - Open Hole
568 ~ 0 Sidewall Density - Open Hole
‘564 - 0O Caliper - Open Hole

COAL HORIZONS

Coal Horizon Drillers Picks Log Picks
Horizon #4
Seam 4a 260 -~ 256 - 36 262 ~ 297 34
Seamr 4b 300 - 314 _14 302 - 315 13
Seam 4c¢ 318 - 323.8 5.8 320 ~ 325 5
Horizon #5 -
Sieam > 518 - 531 13 | 519 - 533 14
(upper)
seam 5
S’*T];wer) 37 - 549 12 540 - 552 12
‘ 552 ~ 558 6 554 - 562 8
| ;
i : "
i
; .
! . : t




INTERVAL UNIT DESCRIPTION
- THICKNESS | |

0 - GO 60 1 Sandstone m.gy. to m.brn.gy.,

‘ - : ~-wthrd., some Fe stn (prbly lmn),

v, f-m., gr., gtz and chert gr.,
grades from v.f to m. gr with depth,
arg. and sil. matrix - mod. hd., a
/some A gr- mod sort. .
0-5' gltst m.gy., wthfd, arg.,

few frag. to f. gr. ss.

30-35' sltst AA. .

60 - 140 80 Siltstone and shale m. gy., slty to
- arg., some thn. strgs. ccocal & carb. .
sh., blocky, mod. hd., some Fe stn.,
some frag. to v.f.gr.ss. '
60-65' sh m.gy., - slty - abrup
change to sltst. below
65.5-65.6"' coal- strng. (drillers
log) T | |
70.1 - 70.2' * Coal strng. (driliers
"95-1006' S8 m.lt.gy., arg., v.f. to
f.gr., a, : S
110-115' S8 AA
125-140' Larger fragments-appears
wthrd., Fe stn., could be broken
area )

140 - 175 35 _:_ Sandstone m.gy.;'v.f.'to n.gr., arg.
{ matrix/sil amt, mod. hd., a-A gr.,

p. sort,, few sltst frag. 140-145 -~
More arg. at base of unit _
164~168 - Broken rock ~ larger frag.

175 - 260 85 ' Shale m.gy., some intvls m.dk.gv,
slty to sdy in part., gradational
from above, blocky to fissile, mod. -
hd., becomes softer toward base.
195-200 sltst m.gy., arg., some
v.f.gr. ss. ptels. 3

205~-210 sltst m.gy., arg. :
250-260 shale m.brn.gy., soft, carb.

260 -~ 329 69 COAL HORIZON No 4 (Drillers Intervals)

260-296 Coal -~ Seam 4a - finely grnd.
Difficult to evaluate-No apparent
salting from above. Mostly clarain/
20% vitrain -~ little fusain and '

durain. Some pyrite-more in upper part
of seam. _ _

266-268 appears dull &/ higher ash?

30% ash

284-286 dull-some coaly shale fragments
high ash.

294-296 dull to bright-fusain-coaly
shale - high ash

296-300 shale

300-314 Coal Seam 4b -~ finely grnd.
with a few fine fragments. Not as
clean as 4a - higher coaly shale &
shale content. Mostly clarain with
~little vitrain - some fusain. Little
pyrite. No apparent contamination.

. 314-318 Shale
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INTERVAL

UNIT
THICKNESS

PESCRIPTION

329 - 385

- 385 - 475

475 - 518

518-558

558 - 560

‘560 - 595

595 -

56

90

40

40

35

318-323.8 Coal Seam 4c - finely

“ground/some fine fragments-dull-

clarain/fusain/shaly coal & coaly
shale 20% ash.

323.8-326.4 Shale

326.4-329 Coal

' 326.4-327 Coal-finely grnd/some small

fragments-dull to vitreous-mostly
clarain~some coaly shale- 20% ash.
327-329 Coaly shale to Shaly coal-
dull-high ash 50%. :

Shale m.to mdk.gy., soft, carb, in

part. - silty in part. unconsolidated
over some intervals. Shale frag-
ments in clay.

365.2-365.4 Ceal Stringer.

Siltstone m.brn.gy., blocky-arg.-

mod. hd., in part v.f.gr.ss.

390-400 - Siltstone fragments in

clay. :

405-425 - gandstone - m.gy.,-v.f.-f.gr.,
arg. matrix, slt & ppr., becoming

silty towards base.

Sandstone m.gy., arg. matrix, v.f.-
f.gr, p-mod. sort., a. gr., greywacke,
v. sl. carb. in part.,/few coal

flecks in part.

490-495 gsiitstone m.gy., arg.. frag.
within finely grnd sh or clay-muddy.
505~510 Siltstone m.gy., arg.,/some
frag. of m.dk.gy. in part carb. sh.
510-518 Shale m.dk.gy., v.sl.slty.,
v.sl.carb. to coaly-

Coal Horizon #5

518~531 Coal Seam 5 (upper bench)-
finely grnd.-difficult to evaluate-
mostly clarain-dull to vitreous

coaly shale-mcd. to high ash. '
531-537 Cecaly shale/shaly coal- 50% ash
537-549 (Coal Seam 5 (lower bench}~
finely grnd., mod. ash. - mostly
clarain/some fusain & shaly coal.
537-539 - high ash-some coaly sh.
543~545 - good, clean-low asgh

547-549 - appears clean-low ash

549552 (Coaly to carb. shale -~ soft-

few coal fragments

552-558 Coal appears ag fairly clean
coal with low ash. Fine grnd. few
coaly sh. frag. 554-556.

Coaly to carb. shale

Sandstone m.gy., f-m.gr., gtz & chert gr.,
a & gr., ho., sil crit., in part broken.

" Basal sandstone unit., mod to well sorted.

some carb. material in upper 5°.

Total depth.



R?O TINTO CANADIAN EXPLORATION LIMITED
ROTA RY PRILL RECORD

Hole No: S.C.C. 22 pProperty: Sage Creek Coal
Location: South Hill _ ° Elevation: 5,150,
17,847,460 N
583,700 E

-Date Commenced Drilling: February 7, 1973

‘pate Finished Drilling: February 11, 1973 - Expiry Date: Mar. 3, 3974
Date Hole Completed: February 12, 1973
Cénttééﬁof:McAulEY brilling Hole Size: 4 3/4"

Company Ltd., Rig 55
nggéd.by; 0. Cullingham . Date: February‘lz, 1973.
. ¢ | J o .
‘Probed by: Roke 0il Enterprises Date: February 12, 1973
_ Ltd. ' :
Total Depth brillers: 705

Total Depth Roke: 702

DRILL REPORT

1 6 1/4" WM Bit  10°
_ ‘ - 10" Surface LaSLng - pulled
3 4 3/4" WM Bits & 695 ft.
| - Total Footage 703 ft.

Standby time for logging 8 hours:
Other standby Wins “§~w~m~
Total Standby Time after 1 free hr. 7 hours.
Moving to new lease after 1 free hr. ———-—--
DROBE REPORT
701 - 0 Gamma/Neutron (Slim Hole) Through Pipe

249 - 1  Sidewall Density Open Hole

COAL, HORIZONE

Coal Horizon Drillers Picks Log Picks

Horizon No. 2

Seam 2 191l.4 - 200 : 8.6 191 - 200 S
Horizon No. 5 '

Upper Bench 505 - 519 14 508 - 516 8

Lower Bench K23 —.547 24 532 - 547 15

Note: (1) Horiﬁon No. 4 faulted off
(2} Log dicks from Gamma/Nejptron Leg
{3) Lower bench of No. 5 visibly sbaly

PR
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INTERVAL

UNLIT
THICKNESS

DESCRIPTION

26.5 - 144.5

0 - 26.5

144.5-191.4

191.4-200

200-220

220 - 262

26.5

118

46.9

20

42

Shale with thin Coal seams m.dk. to
dk. gy., slty in part - carb. to
coaly in part - High in the Kootenay
section. : , :
0-0.2 Thin Coal

3.6 - 4,7 Small coal seam

5.9-8.3 Coal / coaly shale

15 - 16 Shale/coaly shale

17.5-20 Coal some carb. & coaly shale
22.5-23 Coal /shaly coal & coaly shale

26-26.5 Coal/coaly shale

Sandstone m.gy.-gr. size varies from
silt to m. gr., p. to mod. sorted.,
appears wthxd., Fe stn., gtz & chert
gr. -~ chert gr. tend to be larger
than gtz. gr., ¥r-a gr—- mod. hd.

@ 35 siltstone/sandstone frags. imbedded

in c¢lay.

@ 45 nunconsolidated sd. gr. in clay
matrix. '

70-90 sandstone fragments imbedded in
m.brn. c¢lay. -~ Possibly broken zone. '
107.4-102 Coal/Shaly coal dull to

| bright - fragmental - high ash.

Shale / few coal & cdoaly shale seams
m. dk.gy. to dk. gy., - v. sl. slty

in part & in part carb to ccaly.
144 . 5-346  Ceal = fragmental-gd. cleamn,
bright, clarain/vitrain, few fragments
of dull shaly. coal. ‘
148.4-149.9 Coal fragmental-dull to
bright/some coaly shale-few shale
fragments.

-170.5-171.5 Coal band

180.2-180.3 Coal stringer
190-190.5. Coal band

Coal Horizon NO, 2 : _
Seam 2 - finely grnd. to fragmental
appears as gd. c¢lean coal ~ low to
mod. ash - some shaly coal fragments-
mostly clarain with little vitrain-
dull to bright.
194-198 - some coaly shale fragments
high ash interval.

Shale m.gy., sl. carb. near topof
unit-slty to sdy increasing downwards
to arg. siltstone., mod. td.

Sandstone m.gy. =~ alt to m.gr.- arg.
matrix, sil. cmt., p. sort., a. gr.,
chert & gtz. gr., some Fe stn., hd.,
247-249 85 fractured or broken-
strong Fe {stn (hem).
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INTERVAL UNIT DESCRIPTION | |
THICKNESS | o
262 - 300 38 Inthbd. shale, siltstone and sandstone

Sh ~ m.gy., mod.hd., at 265 v.sl.carb
abrupt change from above 8§ to shale
at 262, :

Sltst m.gy., arg., in part sdy.,
blocky.

58 m.gy., v.f. to f.gr., mod. sort.,
a.gr., mod.hd., gtz & chert gr., arg,
matrix, sil omt.

300 - 327 27 : Sandstone m.brn.gy. to buff brn.,

: ‘ small to large fragments - appears
wthrd., v.£. to m.gr., p.sort., arg.
matrix., a.gr., mod.hd., fractured-
some Fe stn. o '
323-326 siltstone m.gy.,sdy.,arg.,hd.
Note Possibly a large fault at 327-
abrupt change in lithology~broken
sandstone
327 - 356 29 | Shale and siltstone °
Shale m.dk.gy., sl.carb., sl.slty.,
soft-pwd, near top.

Sltst. m.gy., arg., sdy., hd.
330-345 Sltst

356 - 383 27 : Carb. tc coaly shale/coal stringers
) i & bands. dk.gy., soft,. carb in
part/some coal strgs.

357362 coal/shaly coal to coaly
shale - dull-v. high ash.

364-365 coal/shaly coal-high ash=- f
clarain pyr.flms. ,
376~379 Carb to coaly shale few 3
small frags of coal ,
.379-383 Coal - fragmental-shaly- | 4

high ash. .
383 ~ 395 12 Shale m.gy., slty., sdy. in part., !
mod. hd. ‘
395 ~ 425 30 Siltstone m.gy., sl.arg. matrix, hd.

to.v.f.gr.88. few frag. of white
cryptocrystalline dol., fizzes when
powdrd.-cherty in part

425 - 460 35 Shale and siltstone m.gy., slty. to
arg., blocky, mod.hd., approaches
v.f.qr. arg.S8S in part.

460 - 480 . 20 : Siltstone to Sandstone m.gy., silt

‘ to v.f.gr~arg. matrix, mod.hd., some t
f.crystalline dol. frag (fizzed/10%
"HC1 when grnd). Becoming harder with
less matrix towards base.

e T e

S

-
[ —




PAGE: TIour

INTERVAL

UNLIT
THICKNESS

DESCRIPTION ' s

480 - 505

505 - 547

547 ~ 570 -

570 -~ 640

640 - 705

705

25

42

23

70

65

gandstone m.gy., m.gr., a to A gr., :}’

mod. sort., chert. & gtz. gr., hd.
-becoming f.gr. at base of unit.- “)
some secondary gtz. veining @& 500!

Coal Horizon No. 5-

“high ash. dirty seam

505-519 Coal Seam 5 {upper bench})-

fragmental, dull to bright - some
coaly sh. frags., moderate ash-few
higher ash intvls.

512-522 Shale dk.gy., carb. to
coaly. ' o

523-547 Codl Seam 5 (lower Bench)
finely grnd. to fragmental -~ coaly
shale & shaly coal throughout - dull-

533-535 Shale little coal - dull

Sandstone m.gy., f;gr;,]ih part m.

‘gr., a-r gr., mod. sort., mod.hd.,

gtz. & chert.

553 gSandstone 1lt. gy., f.gr., r.gr.,
well sort., hd., gtz. gr-possibly

a dune sand. T

Sandstone m.brn.gy;, V.f.gf., aré.
matrix, a-r gr., mod.sort., mod.hd.-
approaching greywacke SS. '
570-575 Shaie m.dk.gy., soft,
micromica. _ e

625-630 Siltstone m.gy., arg.,
micromica, few fragsg. of dk.grn.gy.
sh., soft. '

'Siitstone/intbds of shale - m.brn.

gy., arg., sdy. in part., some dk.
gy., micromica. sh. frags., - some
intvls approaching v.f.gr.SS.

670-680 Shale& Siltstone fragments
imbedded in clay. | o
695-~700 Siltstone pa with few frags
& veinlets of crystalline calcite.

Total Depth

e mem e
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Hole No: 5

RIO TINTO CANADIAN EXPLORATION LIMITED
ROTARY DRILL_RECORD

.c.c. 23 ' Property:  Sage Creek Coal

Location: South Hill‘ , ' -Elevation: 5,295 ASL

17,845,460 X.
582,350 E.

Date Commenc
_Date Flnlshe
-._Date Hole Co

. Contractor:

Logégd by:
"Probed by:
Total Bepth

Total Depth

ad Drilliﬂa: ~ Febrbary 12, 1973‘-_'f?
d Drllllng._ Febrﬁéry 14, 1973
mpletea ;. February 15, 1973

McAuley Drllllng | Hole SlZe. 4 3/4u ‘-A
Company - Ltd. oy, T L

0. CuliinghamE ; _' ‘Date: ;Febfﬁafy_l4, 1973
‘ ) . II ‘- . N :.-7._‘ . 4- ? ] , r’ '7 )
Roke 0il Enter- . Dateé: February 15, 1973
prises ILtd. s '
Drillers: 478"

Roke: . 472

DRILL REPORT

1 6 1/4% wm Bit 15 . B

i, 4¢3f@#"wm';q.,;463f" TQtal Footaae 478¢ Total Standby Tlme
: for logging - 5 hrs. Other Standby Tima - 3 hrs.
Total Standby TﬂMu'*ﬁbﬂ" 1 free hr. -~ 7 hru.-

PROBE REPORT

15! Surface cééing“— pulled.

' Moving between. leases after 1 free hour -~
1 4 3/4" WM brill Bit Serial No. A2155 char geable to Rio - ( 867. OO)

471 - 0 Gamma/Neutron Opeh Hole

471 - 0 gidewall Density Open Hole
471 -~ 0 Caliper ILog - Open Hole

COAL HORIZONGS

Explry Date: Mar. 3 1974

Coal Horizon Drillers Picks ‘ Log Picks
Horizon No. 4
Seam 4a 151.4-184 ' 32.6 . 152~185 33
Seam 4b 189-193 4 189-194
Seam 4c. 202-206 4 - '203-208 5
Horizon btw.4s5 | 301-305 a4} 301-305 4
Horizon No. 5
Upper bench 411-417 6 410-417 7
Loweyr bench 423-431 8 423-432 9

. mmp ——

e e e i At i Ry T Y



PAGE: 2

INTERVAL UNIT DESCRIPTION | %
THICKNESS : . : . i
0 - 21 21 Overburden p i
_ ' o 5
21 - 45 24 Sandstone m. gy., wthrd., chert/little

gty., arg. matrix -~ sil. '+ brn. amt.,
mod., hd., c¢. gr. to conglomeratic. Fe
stn. Less congl. gr. downward a-A gr.

a5 - 50 5 ) shale dk. gy., Fe stn., soft - abrupt
change from above,

50 - 115 65 1 sandstone m. gy., wthrd. to 65', f. gr.

: p. sort from v. £. to c. gr. in part., a
gr., mod. hd. arg. matrix, sil. + brn.
cmt., chert + gtz. gr.

50-55 sandstone frag. in clay.

65-80 siltstone m. dk. gy., arg., mod.
hd., grades downward into v. f£. gr. ss.
90~95 sandstone m. gy., m. gr., some C.
gr., p. sort., r to A gr., abrupt change
from v. £. gr. ss. from 85'-90' - abrupt
change below to v.f. to £. gr.

115-151.4 36.4 Shale m. to m. dk. gy., v. sl. slity. in
part, sl, carb. few coaly shale frag.-
poss. coalified pl. remn. blocky.

125-130 shale as above/few frag. of wv.
f.gr. ss. '

"151.4-206 54.6 - | COAL HORIZON No. 4 - Coal in three benches.

151.4-184 - Seam 4a - fragmental - for the
most part appears good clean coal - mostly
clarain/little vitrain - probably low ash.
~ gome shaly coal fragments - some py., -

.5% cavings - visible only in a few
intervals. '

158-160 fragmental - shaly coal fragments,
2~3% cavings, high ash. .

166-168 fragmental - fragments of coaly

shale, high ash. '

168-172 fragmental - few frag. coaly shale.

mod. ash.

178-180 fragmental - coal/coaly shale -
35% ash. :

182-184 Coal/coaly shale - dirty coal -

high ash. '

184-189 shale dk. gy., carb., coaly strgs. _
189-193 Coal Seam 4b - fragmental - dull

to bright, coaly shale fragments some
caving from above 3% - mod. to high ash.
193-202 shale and siltstone - m. gy., sl.
carb., sltst. is arg. and contains some gr.
to v. £. gr. ss. - blocky.

202~206 Coal Seam 4c - dull - coaly shale
fragments - little py., high ash. 30%.

206~-301 95 | Interbedded shale and siltstone -

sh m. gy., sl. slty., v.J sl. micromicaceous
in part., in part sdy., blocky.

sltst. m. gy., arg., approaches v. f. gr.
8s. in some intvls., mod. hd.




AT 3

INTERVAL

UNI'T
THICIVLSS

DESCRIPTION

301-305

305-331

331-360

- 360-385

385-401

401-411

411~-431

431-478

478

26

29

35

16
10

20

47

206~208 coaly to carb. shale - few coal
frag. _ o

285-295 sandstone — m. gy., arg., v. f.

to f£. gr., chert + gtz. gr., a-aA gr., p.
sort., greywacke.

295-301 shale dk. gy., carb. ptcls., abrupt
change from ss. above. : :

Coal Horizon -~ small zone between No. 4
and No. 5. fragmental, good, c¢lean, bright,
low ash., up to 10% coaly shale frags.

shale and coaly shale to shaly coal - m.
dk. gy. v. sl. micromica., little pyr. sl.
slty. in part., some coaly shale and shaly
coal frag. :

305-313 ~ shale - sl. carb.

313315 - shaly coal

314~320 - shale carb. to coaly. .

320~-321 ~ coaly shale to shaly coal.
321-~325.5 - copal ~ no sample ~ appears
as mod. ash. on density log.

325.5-330 -~ shale - sl. slty. few frags.
of coaly sh. '

'330-331 -~ carb. to-coalv shale.

siltstone - m. brn. gy« arg.,_v.‘sl. nicro-
mica, soft. to mod. hd., hlocky, few. frags.
of v. £. gr. ss. - appears like Fernie?

shale - m. gy., sl. sity., blocky, in part
sdy., micromica. Appears as Fernie?:

shale - m. dk gy., sl. carb. in part,
blocky, - v. sl. coaly towards base of

eurite.

'coaly shale - few coal fragments up to 20%

coal -~ some. shale 1ntvls.

COAL HORIZON No. 5 ~ Horizon in two benches.

411-417 -~ Coal - Upper bench - appears as
dirty coal - shaly - high ash., fragmental.
417-423 -~ shale - m. dk. to dk. gy., card
in part. :
423-431 ~ Coal - lower bench - appears as
dirty coal/hlgh ash - shaly ~ almost to
the point of being coaly shale.

Note - sidewall density log shows two
henches of ccal but suggests mod. ash.
Possibility of samples containing con-
tamination.

Sandstone m. to m. dk. gy., £. gr., a-v
mod. sort., gt=z. chert gr., sil. cmt.,
hd., little arg. material - Basal unit.

455-465 - greater arg. content.

Total Depth.




RIO PTINTO CANADIAN FY“LORATJON LIMITED
ROTAR& DRILL RECOR

Hole Ho: S.0.C. 24 , Propcrty; Sage Creek coal .
. . ’ - f .
Location: geouth Hill Elevation: o 5,125¢
17,845,460 N
583,350 E p
Date Commenced,Dfilling; February 15, 1373. N ./4‘
Date Finished Drilling: February 19; 1973
. . - - : Exmry Date Mar. 3, 1974
Date Hole Completed: February 20, 1973
Cohtractor: McAuley Drilling Co; Hole Size: | .4'3/ “ ,
Logged by: O. cullingham '  Date: February 19, 1973

. Probed by: Roke Oil Enterprises Date: February 20, 1973
Total Depth Drillers: 672

Total Depth Roke: 662

DRILL REPORT

1 . 6-1/4" W.M. Bit 13" 7 _ |
13' Surface Casing ~'Left in-hble.

2 4~3/4" W.M. Bit 659" Mov:ng Befweoﬁ Leases AfteL I Free Hour
“Total Foptage - 672 : : S Z } br.

Toral Stundby time for logginyg - I Las.

Other Standby Tine - 5 hrs. - : o

Total Standby Time After 1 Free Hour -~ 9 hrs.

o
Lt
Ve

OBE REPORT

661 - 0 Gamma. /Neutron ', Open Hole
659 -~ 0 - Sidewall Density - Open Hole

 COAL HORIZONS

Cocal Horizen Drillers Picks _ Log Picks

Horizon #2 : . ' L :
Seam 2 . . {195 - 212 - C17 1199 - 211 ' 12

Horizon 4

Seam 4a ' 355.5 - 383 ) 27.5 t353 - 384

- : 31
Seam 4b  1392.5 - 397 4.5 {396 - 394 B 4 .
Seam 4c 416.5 - 421 1 4.5 1414 - 421 - 7

Horizon #5
Seam 5 Upper : ‘ ‘

Bench  1598.5 - 612 13.5 1596 - 603 7
Seam 5 Lower BiB.0 - 628 1 10 618 - 626 8

Eench

B e T

R e et e A T A




z Two
INTERVAL UNIT DESCRIPTLION
THICEKNESS
0 - 13 L3 3 Overburden - fili and clay, into weathered
sandstone @ 13'.

13 - 30 S Sandstone Lit, to m. brn. gy., wthrd.,
some Fe stn., conglomeratic, m-¢
gr. ss., a-A gr., p. sort., hem.
stn, sil & lmn cmt., gtz. & chert.
~ chert more A than gtz & larger.

13 - 15 conglomerate - gtz & chert frags.
. of pbls., m-c gr. ss. matrix,.
Fe stn. - hv - Basal Blairmore?

30 - 60 3 Siltstone and Shale Imbedded in Clay -

gy. bm.,, soft, in part strﬁg. hem. stn.
-highly wthrd, oxidized - gtz & chert

gr.
60 - 152 ‘ 92 sandstone m, 1t._gy.*bn't6 m. gy., wthrd. ,
‘ ' Fe stn., v.f. - m, gr.,, p. sort., a-2,

arg. matrix /sil. & lmn. cmt.

70 - 80 fragments of above in a dusky
yellow clay. :

95 unconsolidated sd. gr., gtz &
chert, in a pale brn. clay
matrix.

100 -~ 105 @Siltstone dk. gy., hv., cherty,
: wthrd, - 1lmn. stn., possibly
fracture zone. .

130 Sandstone fragments in 1lt. brn.
gy. clay. ' :

145 - 150" Conglomerate - dk. gy., C. gr.ss.
to granule congl., chert granules
- gtz. granules., hw., sil., A.

152 - 195 43 o Siltstone [/ some sandstone intvls. m ton
: ' - dark gy., arg., mod. hv., some
Fe (hem) stn. ~ in part sdy. to

arg. sandstone. -

155 - 160 hematitic stn. pbkls. of sh &
sltst. imbedded in mod. red. brn,
clay. ' '

170 - 175 ‘Sandstone m. brn. gy., v.f. to
f. gr., mod. sort., a., chert &
gtz. gr., arg. matrix, sil. &
Imn, cmt.

175 - 180 Shale m. gy., slty to sdy., Fe.
stn.

193.5 - 195 sghale carb. to coaly.

195 - 212 | 1 | coal Horizon No. 2 _

195 - 212 Seam 2 - fragmental - dull to
. bright, clarain mostly, some
fusain & durain -~ v. little




. PAGE:

Three
INTERVAL UNTT DESCRI PTION
THICKNESS Lo
195 - 212 17 Coal Horizon No. 2 - Cont'd. -
vitrain - some cdaly shale up to
50% on some 2' intervals - |
appears as good coal but with -
high % coaly Sh. '
212 - 230 18 .Siltstone/saﬁdstoné . gy.; arg;,'sdy.
sltst. to arg. ss., Fe stn. (hem)
approaching greywacke. Grades
- downward to f. gr. ss.:
230 - 325 95 sandstone m. to m. dk. gy., fnm;'gf;,-mod.
: sort., a, hv., gtz. & chert, -
‘chert 1is generally coarser than
gtz., arg. matrix, sil. omt..
235 - 240 m. gy., f-c gr., p. sort., qtz.
L more abundant than chert., a toA.
240 - 245 Conglomeratic”sandéfone - m. dk.
gy. ¢. gr., granules of chert.,
hv., a to A. ' '
285 - 290 Sandstone m. dK. gy., chert more
abundant than gtz - hem, stn.
295 - 300 Sandstone As above, rich hem.’
| stn..
325 - 340 15 Siltstone Mod. red. brn. to m. gy., Fe stn,
' " (hem) arg.; sdy., md. frag.,
possibly erosion surface.
240 ~ 355.5 15,5 shale ~  Dk. gy., carb., in part coaly -
grading into coaly sh. at base.
355.5 - 424 68.5 Coal Horizon No. 4

' 355.5 - 383

Coal seam 4a'— fragmental -
"gd. clean coal for the most
part - some coaly sh. frag.,

=

low ash. some cavings 1%.

355.5 - 362 cCoal coaly shale to

377

383 ~ 392.5

385 -~

392.5 - 387

397 - 401

. - shaly coal -"mod. ash.
-~ 379 Coal coaly shale - dull
high ash. S

Shale Dk. gy.,‘carb. td_coaly
in part,

387 cCoal coaly shale - dull wv.
high ash.

Coal seam 4b - fragmental -
some coaly shale, dull to brt.
- mod. ash. :

Shale m. dk. gy. - slty to sdy
in part blocky. :




INTERVAL UNTIT DESCRIPTION
- - THICKNESS =
355,5 - 424 68.5 ; coal Horizon No. 4 - Cont'd.

401 - 405 Coal/ Cealy shale & shaly coal,
: fragmental, some py.. high ash,

405 - 417 sShale m, dk. gy. to dk. gy.,
slty to sdy in part - Carb. to
coaly in part. :

417 - 424 Coal Seam 4c - fragmental, some
shaly coal & coaly shale frags.,
dull, high ash,. -

424 -~ 598.5 174.5 Shale m. gy to m. dk. gy., sl. carb in

' - : part, slty in part, blocky - few
strings & bnds of coal - some short
‘intvls of slist and sandstone — mod.
hv. ' ; '

455 - 460 fragments of shale & sltst.
imbedded in clay. o

488 - 490% Coal _ DULL to shiny, mod. ash,
" gome coaly shale frags.

491 - 500 'Sandstone - m. gy., silt to v,
' : £f. gr., arg., blocky, mod. hv.

520 - 525 gilstone -~ m. dk. gy., arg., hv.,
blocky. :
550 ~ 560 Sandstone - m. gy., arg.., v. L.
gr. . . ' ' -

565 - 575 gSiltstone - m. gy., arg., sdy. ir
- part, mod. hv,

588 - 590 Coaly shale/coal fragmental,
' dull, ' . '

1596.3 - 598.5 shaly.coal & carb. to coaly

shale.
598.5 -~ 628 29.5 Coal Horizon No. S
598.5.- 612 Coal Seam 5 Upper bench -

- fragmental, dull, dome bright
intvls, some coaly shale - mod.
to high ash - appears as thougl

- contains numerous sh. bnds.
612 - 618 Shale some coaly shale & thin
strgs. of coal, dull, some py.
618 - 628 Coal Seam 5 (lowér bench) frag:
mental, dull, Some bright ccal

some coaly shale frags. mod.

ash.

624 - 628 cleaner coal - low ash.

628 ~ 672 44 ol Sanﬁgﬁone m. gy. to m. dk gy., £. gr., mod

sort., hv., gtz gr., sl-arg.
matrix, sil. cmbt,, a=-r.gr. Some
chert or, boecomes more [-m gr,
rowards bottom of hole.
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GAMMA RAY NEUTRON LOG
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*|  BRITISH COLUMBIA D% Dete: Mor. 3, 1974
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NEUTRON

NEUTRON/NEUTRON

PROPORTIONAL

6 INCH

MRC~N-SS-W

N 256

19 INCH

"AmBe
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6

70 x10* N

RUN NO,

LOG TYPE

TOOL MODEL NO.

DIAME TER
DETECTOR MODEL NO.

TYPE -

LENGTH

SOURCE MODEL NQO.

SENIAL NO
~ SPACING

TYP.E

STRENGTH

. GAMMA RAY.

. GEIGER.

vilr’

18 INCH '

R

gt

N2 TUAARS

RUN NO.

TOOL MODEL NO.

DIAMETER
DETECTOR MODEL ND.

TYPE

LENGTH
DISTANCE TO'N. SOURCE

GENERAL

'

HOIST TRUCH NO.

INSTRUMENT TRUCK NO.
TOOL SERIAL NO.

- LOGGING DATA

GAMMA RAY

APiN. UNITS

80 cps
25 CPS

NEUTRON

ZERO
DIV, L OR R | PER LOG Div.

2L
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RIO TINTO CANADIAN EXPLORATION LIMITED -\
. POTARY DRILL RECORD :

lole No: 5.C.C. 25 Property: Sage Creek Ccal
‘Location: South NI1ll " Elevation: N 4,435

o 17, 847+ 060N : B
586, 300

‘Date Commenced Drilling: February 20, 1973

Date Finished Drilling: March 10, 1973

Date Hole Completed: ‘March 10, 1973

Contractor; Mchuley Drilling Hole Size: 4 3/4"

' Company Limited \ - :
. B Rig No: . 55

- Logged by: 0.Cullingham and '_ Date: Marqh 10, 1973

, : ' R,Benkis ‘ A _ _ S
. Probed by: Roke 0il Enterprises Date: March 10, 1973.

Limited, :

Total Depth Drillers: 927
Total Depth Roke: 842

DRILI. REPORT

1 634" W.M., Bit 35" _
' 35'  Surface casing - Left in hole
4 ¥4 w.Mm. Bits ' , . '

- Total. foctage -~ ,

Total standby time for Aogging.w;g.}

Viher sLandisy Ll -
Total standby tine aftar 1
‘ free hour -
Total hourly contract -
Moving between lenses after
1 free hour —
840 - 0 Gammna/Neutron Slim Line Thru Pipe.

CQAL HORIZONS

Coal Horizon Drillers Picks Log Picks

Horizon No, 2 ' _
Seam 2 505.5 - 519 13.5

Horizon Wo. 4
' Seam 4a 715 ~ 735 - 20
Seam 4b 1738 - 752 14
}

e ———
i L S B A SRR P

e



; LT ya

INTERVAL

UNIT
THICKNESS

DESCRIPTION $.5.C. 25

0 -

27

27 - 145

145 - 160

160 - 190

190~

290

27

118

15

30

100

Overburden -
Glacial till, gravel and clay

Clayey shale - 1lt, gy., loosely
consolidated,., clayey shale,
pbls. of same - possibly
kishenena Fm, - marly - sl. to
mod., effervescent in 10% hcl.

45-70 similar to above with mod, to
: shng. hem, str.

70-80 ss. frags., v.f.gr., m. hd.,
imbedded in 1lt, yel. brn. clay
sl. Pe (hem) str.

115-125 clayey shale - 1t, yel.brn.,
clayey shale, sl. Fe str. (lmn
soft, powdery.

130-135 ss. frags. v.f, gr., m.hd,,
imbedded in lt.yel_brn. clay.

140-145 shale m. dk.gy., lt.gy brn.,
wthrd,, soft,rnd, frags.,some
clay material - possibly old
eroSion surfacec.

Sandstone/Shale - argo, to sdy,,appear
wthrd., fe.str. (hem).,m.dk.gy.
to light sandy brown - scme
clay matrix,

Sandstone 1lt.sdy.,brn,.,wthrd,,Fe.str (hem
silt to f£.gr., p.sort.,arqg.
matrix.,mod, hd. ,appears broken
large fragments.

Conglomerate pbls. of gtz.,chut/few of
shale.,~-f.to c.gr.,s.s. matrix
Fe str.,appears wthrd., Busal
Blairmore Congl.

205~210 Sandstone/few fragments of
conglomerate v.f. to f.gr.,lt.
gy.,good porosity a-r gr.,mod.
hd., Fe.str (hem).

225-230 sandstone lt.brn.gy., f£.q9r.gd.
perosg., r-a.gr., Fe.str., few
fragments of gtz. & chert.pbls

245-250 Conglomerate and sandstone
fragments imbedded in clay
matrix, possibly an erosion
surface,

275-285 sandstone m, gy., Fe. str. (hen
m-c. gr. a-A gr., sil crnt.,
gome arg. matrix., mod. hd.
few fragments of gtz & chert
phls,



3 : FPAGE 3

TNTERVAL

UNIT
TIICKNESS

DESCRIPTION ‘
5.8.C. 25

290 - 330

330 - 385

385 - 425

—

40

55

40

80.5

Conglomerate sandstone m.gy., wthrd,
appearance, Fe. str., gtz & Chert. gr.,
gr. to granite size..p. sort., r to A.,
sil. crnt. 1ld,

305-310 conglomerate Fe, str., granule
to pebble chert, gtz. conglom
erate, hd, :

325~-330 fragments of qtz. & chert pbls
' with few sandstone and shale
fragments imbkedded in lt. yel.
brn. clay. ‘

Sandstone Appears wthrd., Fe. str (hem).,
fragments of sandstone imbedded
in buff brownclay., v.f. gr. to
f. gr., some shale fragments.
Possibly erosion surface or
broken (breccia) zone., - Few
frags. of pyritized petrified
wood, some coalified woody
material.

350~-355 ghale dk.gy. carb. in pact.,soft
rounded fragments.
352-353,5 Coal/carb. to coaly shale.

360-375 shale dk,gy., sl. carb, in part.
in-part silty., some buff brn.
~clay material.

Conglomeratic sandstone dk. gy., in part
Fe, str. (hem) chert granules.,
a~-A,, c.gr, ss,, qtz, & chert,.
gr. - Few .fragments of coalifiec
wood,, sil, crnt,, hd,

400-420 Sandstone m. dk. gy., strongly
Fe, str,(hem) at top of unit -
some Fe. str, towards sil. crnt.
some arg, matrix,, hd., some
orthogenic gtz.

415 sample containg n 5% coal frags

Shale m.dk. to dk.gy., in part. carb,
' to sl. coaly., m. part Fe., str.
brn, streak.

435-440 shale AA /v 25% coal frags. ©
(438-441 coaly shale to shaly
coal)

440~450 Sandstone m.brn. to dk.gy.,uppe:
part appears wthrd./some Fe,str
v.f. to f.gr., arg. matrisx,
mod, hd,,

455-460 clay lt.yel.brn.-contains
fragments of shale & sandstone,

460-465 agglomeration of ss,,str.,coaly
to carb,sh., some coal,, large
fracments, broken zonc -
possible fault zone,
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INTERVAL

UNIT
THICKNESS

DESCRIPTION

505.5 -

519 - 53

535-685

519

5

13.

16

150

(91}

497 ,5-504

shaly coal to coaly shale
¢ H0% shaly coal and coal,

Coal Horizon No, 2

505.5-507

" bright,

507-515

515-519

Shale

'Probably mod,

Coal/some coaly shale - finely
grnd. to f£. fragmental., dull t:
some Fe.str, (sideritic)
mod.yield, mod. to high ash.,
some cavings (€1%)

coal finely grnd. to f.fragmenta
dull to bright, mostly c¢larain,
gome coaly shale 0 little pyr. '
some sideritic stn., -{1% cav1ng
ash, :

coal/coaly shale finely grnd;
to fragmental, low yield, high
ash., few ss. frags.

m. to adk. gy;, carb. in part.,
‘becoming blocky downward in
section - mod. hd., becomes silt

' to sdy. downwards,

530-535

gandstone

‘540-550

siltstone m.gy., arg., sdy.,

blogky, mod. hd.

m.gy., v.f.b.m.gr., for the mos
part is p. sort., gtz. & chert.
gr., chert gr.usually larges

than gtz .~ a-A., mod, hd. to hd
al: arg matrix., sil crnt., '

sandstone wthrd_ appearance,
Fe, str., some carb. to coaly
flecks, clayey matrixx, pOS ible

. breccia zone.

580-595

605~610

- & buff brn.

625635

661-664

665-685

cherty, hd.
a-A,

sandstone m.dk.gy.,
m.gr./some c.gr. chert.,

shale & sandgstone fragments in
clay., - some
rounded fragments -~ pea gravel.
Fe. str,, Possibly erosion or

"brocken zone.

shale & siltstone m; to m.dk.gy
in part carb., blocky, mod.hd.,
some ss. fragments,

shale

sandstone m,dk. gy., m-c.gr., p
sort,, chert >gtz,, a-A, some
arg, matrix material, sil. crnt
hd. Fe str. toward base of unit
becoming more arg., with few car
shale fragments.
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INTERVAL

UNIT
THICKNESS

DESCRIPTION

685715

715- 755

755 - 927

927

30

40

172

Shale m. /Lo dk. gy., silty in part,
o carb.in part,, mod, héd., blocky
Some Fe. str.,, - few frags. of
v.f, gr. ss,
695-698 giltstone
713-714 Siltstone

Coal Horizon No., 4

715-735 Seam 4a - fragmental - appeafS'
fairly clean, some fusain and
‘durain, strs., dull to bright.

731-735 coal as above with some
shale content.’

735-738 Shale dk. gy., carb. in part.

738-~755 coal seam 4b - fragmental, clea
sks., appearance of good clean
coal,

744-748 ceoal duller than above,
somewhat shaly.

748-752 coal dull 1 carb. sh. frags

752~755 carb,. to coaly shale -
minor coal fragments.

Shale dk. gy., carb. in part,,sliy
in part., some coalified pi.
remn}, some calcitic fracture
infillings - in part sl.
micromicaceous., pl. imprints,

770-775 siltstone m. dk. gy., calc.
fracture fillings, fine grainecd
arg,

840-845 carb. to coaly shale -~ hematiz-
oed, white sandstone grains,
sil., dk. fragments.

845-880 giltst. solft, m. light gy.
895-915 giltst. dk.gy. f£. gr.
micromicaceous, moed, hd., carb

. pl. remn,

915-920 AA with sks, & cale. sks,
surface.

Total Depth - Hole abandoned.



RIQ TINTO CANADIAN: EXPLORATION LIMITED _ _
ROTARY DRILI RECORD ‘ S ;

Hole Ne: S.C.C. 26 . Property: ~ Sage Creek Coal
: oo ; o ‘ ' '
Location: South Hill ) “Elevation: N 4570
17,847,860 N ' )

585,000 E

Date Commenced Driliing: March 11, 1973

Date Finished Drilling: March 16, 1973
: o ' Expiry Date: mar. 3, 1974
Date Hole Completed: March 16, 1973 .
Contractor: McAuley Drilling Co, Hole Size: 4-3/4"
Rig No. 55 ' -
Logged by: 0. Cullingham Date:  March 16, 1973
_Probed by: Roke 0il Enterprises Date: March 16, 1973

Total Depth Drilled : 870
.Total Depth Roke: 865

DRILL REPORT

1 6%" wW. M. Bit 10°' (10" surface Casing left in hole,)

4 4~3/4" W.M. Bits
Total Footage : o 870"
Total Standby time for logging 5 hrs,
Other Standby time =~ - . : _ -
Total etandby time after 1 frec hr, 4 hwre,
Moving between leases after 1 free hr. 2 hrs.

PROBE REPORT

863 - 0 Gamma Ray/Neutron Slim Line Thru Pipe

COAT, HORIZONS

Coal Horizon Drillers Picks Log Picks

sHorizon No., 2 236.2-246.1 9.9 237 ~ 246 9
Horizon No. 4 . : :
VSeam 43 470, 3-514 43,7 471 - 513 42

Seam 4b 520 -~ 544.1 24.1 522 « 540 18

Horizon No. 5

Upper bench 734 - 746 12 f 733 -~ 746 13
(1766.2 —~ 768 1.8

Lower bench (1780 - 806 22 759 -~ BO6 45

>

e

—~



IfNTERVAL UNIT DESCRIPTIQN
THICKNESS
o - 25 25 Sandstone m. brn., Fe Stn., wthrd., gtz &
chert, cmt/. but most wthrd. out.

(10 ft. of surface casing)

25 - 60 35 Siltstone m, to dk. gy., arg., mod. hv.,
sdy. near base of unit, blocky.

40-45 shale dk. gy. blk., carb.,

soft, plty., minor.coal @

. 43-45, :
45-50 shale m, dk. gy., slty to sdy.

60 - 130 60 Sandstone m. gy. to m. brn. gy., wthrd in

part, Fe stn, in part, v.f. gr. @ top
of unit becoming coarser down in the
section. Ranges up to conglomeratic
sandstone. Some arg., matrix near top,
mod. hd. to v. hd., sil. amt. For the
most part a-~A, p. sort., gtz. and
chert gr. :

“75~80 shale or sandstone (greywacke)
m. dk. brn. gy.

85-100 sandstone m. brn. gy., wthrd.
from gr., gtz./chert. gr., some
arg. matrix, some sil. amt., -
Appears muggy - cmt. possibly
wthrd. -~ Fragments imbedded in
clay. Frags. tend to rnd.
Possibly "erosion surface or
broken (breccia) zone.

115-125 Conglomeratic Sandstone m. ay.
gtz. & chert gr., £ - pbl.,
mostly m. gr., sil., cmt., hd.

130 ~ 195 . 65 Siltstone m. dk. gry., blocky, mod. hd., in
part wthrd. Abrupt change from
above. ' '

135~140 . Shale dk. gy. blk, carb.,
with coal flecks. :

170-180 Sandstone m. dk. gy.. gqutz.

' & chert.,, v.f. to £. gr., mod,
sort., a-A, roller to bhlade,
sil, cmt., mod. hd., little
arg. matrix. N

195 - 215 20 shale m. dk. to dk. gy., silty in part,
blocky near top of unit, carb. with
small coal flecks near base of unit.
Some ceoalified pl. remn.

215 - 225 10 Siltstone M. DK. gy., blocky, arg., sdy. in

part, hd., v. sl. micromicaceous.
Distinct change from above.
11,2

225 ~ 236.2

shale ~ Dk. gy., sl. slty. to sl, carb.,
. few coal frags. alt base of unit.
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. : Three

INTERVAL

UNIT
THICKNESS

DESCRIPTION

236.2 - 246.1

9.9

Coal Horizon No. 2

246.1 - 280.0

280.0 - 345.0

345.0 - 370.0

370.0 - 335.0

385.0 - 425.0

425,0 - 470.3

33.9

65

15

40

45.3

236.2 - 238.0 Coaly shale, carb. shale &
coal - dull to biright, v. lo
yvield; coal appears fairly
good, prbly low ash for the
coal.,

242.,0 Coal - fragmental dull to
bright, appears fairly good
clean coal, few frags. of
shaly coal, high yield with a
prbl low ash.

238.0

242.0 — 244,0 coal - finely grnd. to f.
frag., dull to bright, some
coaly shale to shaly coal, mo
yvield, coal to middlings.

244.0 246.1 Coaly shale with shaly coal

- Some coal 20% - dull -
low yield. '

1

shale M. to dk. gy., slty., blocky, mod. hd
few coal frags at top of unit.

Sandstone M. gy., to m. dk. gy., colour
varies with chert content. M. to c.gr
a-A, mod. sort., sil., cmt.,, gtz. &
chert. gr., hd. little hem, stn.(in
part}. Generally coarse gr. lower hal;
of unit. B

Shale M. dk. gy., blocky & silty in lower
- half, some carb. shale with coaly
frags in upper half, - coalified pl.
remn, , mod, hd.

@ 350 Coal hd., dull to bright, bone
coal, strs., sheared, high in
ash.

Siltstone M. gy., arg.,, sdy., blocky, mod.
hd., becoming more sdy. dowhwards in
section. '

Sandstone M. gy., Fe. stn. (hem.), f-m. gr.
a, generally poor sort., arg. matrix
sil. cmt., gtz. & chert., mod. hd. to
hd. "

® 425 larger fragments of above,
perhaps a broken zone.

Shale M. to dk. gy.. blocky, slty., mod. hd.
In part carb. to sl. coaly.

425-430 Shale gy. blk., carb. to
coaly.

465-470.3 Shale dk. gy. to gy. blk.,
' carb. to coaly, some coalifiec
pl. remn. '



~ PAGE: !
: Four :

INTERVAL UNIP DESCRIPLION
: THICKNESS :
470.3 - 544,1 73,8 Coal Horizon No. A

479.3—514.0 Coal Seam 4a

470.3-472,0 cCoal fragmental, sks., .
' dull to bright shaly, low
to mod. yield, high ash.

472 - 476 Coal fragmental, dull to
bright, sks., sheared, some;
metallic gy. coal(Durain}-

~ mod, to high yield, mod. -

H ‘ ash. = | '

476 - 478  Coaly shale to shaly coal
' dull, high ash, low yield.

476~476.4 shale parting.

478 - 480 Coal fragmental, dull to
vitreous, some metallic gy.
(durain) meod. ash., little
coal - mod. yield.

480 - 483.2 Coal fragmental, vitreous
to bright, little shaly
coal, mostly clarain/some
vitrain ~ appears as fairly’

.good clean coal, low ash E
with high yield. f

- | 483.2-484.3 shale parting E
. i !
|

484.3-486.0 Coal fragmental, dull to
' bright, clarain/some vitrain:

small amt. coaly shale,
gome sdy, sh. possibly
cavings, mod. yield, low toé
mod. ash, !

486 -~ 490 coal fragmental, dull to
bright, clarain/some vitran
low ash, high yield, some
py. films in shear face.

490 - 490.4 gShale parting

490,4-500.0 Coal fragmental, dull to br:

bright, little durain, _
mostly clarain/some vitraini
appears fairly good clean

coal. High yield & low ash.,
496~496.4 shale parting.

500 - 502 Coal dull to bright, some
‘ shaly coal, few frags of
- cavings, high yield, mod.

ash. '

504 - 5006 Shale dk. gy. to gy. blk..
carb.,, few ccaly frags.

506 ~ 508 Coal fragmental, dull to
o bright, clarain, shale in
- - ) part, mod., uvield, mod, ash.
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INTERVAL

UNIT
THICKNESS

DESCRIPTION

73.8

Coal Horizon No. 4 Cont'd.

470.3 - 544.1

544,1 - 734.0

189.9

!

470,3-514.0 Coal Seam 4a Cbnt'd.

508~512

512-514
514.0 - 520

520.0 - 544.1

520-526
526-530

530~532

532-534

Coal fragmental, gd. clean
coal, high yield, low ash,
sheared vitreous to bright,
mostly durain. '

Coal  dull to bright, frag-
mental, some coaly shale, mod.

vield, mod. to high ash.

Shale/Some Siltstone

Coal Seam 4b

coal fragmental, dull to
bright, some coaly shale frag-
ments, mod. yield, low to mod,
ash.

Coal fragmental, appears
fairly gd. clean coal, low ash,
high yield, vitreous to bright,
mostly clarain,

Coal/céaly shale, dull to brt.,

‘clarain, low yield, prbly low

to mod. ash on coal.

Coal €7 fragmental, vitreous
to bright, low ash, high yield.

534-544.1 (Coal with shale interbeds,

coaly shale to shaly coal -
some py. films on shear faces.
Very low yield 20%.

Shale/some Siltstone m. to m, dk. gy.. slty.

to sl. sdy. in part, blocky, mod. hd.

544.1-545 dk. gy. to by/blk., carb. to

565-575

595-600

605-630

640~660
675-680

685-6920

sl. coaly shale.

Sltst. m. gy., blocky, hd.
arg. matrix, v. sl. sdy.

Shale m. dk. gy., v. sl., carb.
slty., blocky, few bnds., of -~
.5 mm. pyr., - few coal frags.

Shaly coal, coaly shale & coal
fragmental, pyr. flakes on
shear faces - prbly. inthd.
strgs of coal/shale & coaly
shale,

ghale dk. gy., sl. carb., in
part. sl. coaly.

gltst. m. é&., arg. matrix,
blocky, mod. hd.

Sltst. AA

AT S T
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INTERVAL UNIT DESCRIPTION
THICKNESS -
734 - 840 106 coal Horizon No. /S

734 ~ 736
736 - 738
738 ~.742
742~ 744

744 ~ 746
746~766. 2
766.2-768
768 ~ 780
780 - 802
802 -~ 804
804 - 806
806 ~ 817

coal fragmental, dull to bright
little shaly coal, mostly clarain,
minor pyr. flakes on shear faces.
Pbly mod. ash-med. yield.

coal finely ground to fragmental,
dull with some bright, some coaly
shale - low yield/mod. ash.

Coal finely ground to fine frag-
mental, dull to bright, appears
as fairly good clean coal, bhigh
vield, low ash. -

Coal fragmental, dull to vitreous
blk., to metallic gy., high in
durain & fusain, shaly, low yeild,
high ash. -

coal fragmental, dull to vitreous
some bright coal, sheared, py. On
shear faces, mod. yield, mod ash.

c¢hale carbonaceous to coaly shale
shaly ccal & coal - dull, dk. gy.

to blk., carb. to sl. coaly, 50%
coal, frags from 758-764. Dirty.

Interval could represent coal &

& shale interbanding.
coal finelv grnd. to fine frag-
mental, appears as fairly good
clean coal, vitreous to bright,
high yield, low ash.

shale/coaly shale & shaly coal,

' SOME COAL Shale, dull, finely grndé

to fragmental, carb. to coaly,
some py. on shears.

772-774 Coal/coaly shale, dull
to bright, mod. yield,
mod. ash.

Coal finely ground to fine frag-
mental, dull to bright, little
shaly coal & coaly shale, appears
as fairly good clean coal, high-
yield with low to mod. ash.

Cecal/coaly shale, fragmental, dull
to bright - low to mod. yield, moc
to high ash.

Coal/some shaly coal fragments,

fragmental, dull to bright, appear
as fairly clean, high yield/mod.
ash.

-’
Shale, dk. gy. to gy./blk., carb.
to sl. coaly. '



mTemer Devern

INTERVAL UNIT DESCRIPTION
. THICKNESS

734 - 84Q 106 Coal Horizon No. 5 cCont'd.

817 - 820 Coal fine fragmental, some shaly
coal fragments, appears fairly
good clean coal, mod. to high
yield, low to mod. ash.

820 ~ 835 ghale/coaly shale & minor coal
‘ : fragmental, carb. to coaly, some
intervals with up to 50% coal =~
Cdirty. - ; '

835 - 838 Coal, some shaly coal & .coaly
shale, dull to bright, appears
fairly good clean coal, mod. to
high yield, low to mod. dsh.

838 - 840 shale/coaly shale, shaly coal &
‘ COAL, coal . 40%, dull, dirty to
touch, v. high ash, low yield.

840 - 870 30 Sandstone large fragments near top of unit,

' ' ~ (possibly broken zone), m. gy.,

' : f. gr., a-r, mod. to well sort.,
‘eil, cmt;, sl. arg. matrix, gtz.
ss., appears as beach ss., few
coaly ptchs. possibly cavings or
coal strgs. some sltst. frags.

. in last sample. ' '

870 - { TOTAL DEPTH
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-~ OIL ENTERPRISES LYD.

CALGARY,

40
40

API N. UNITS
40

E

£ | | LOCATION_

ALBERTA

ZEROD
DIV. L OR R | PER LOG DIV.
9L
3L
0L

N
6 INCH

O
TINCH

NEUTRON

- SAGE CREEK COAL CO. LTD,

800 nw

NEUTRON/NEUTRON
PROPORTIONAL
MRC-N-SS-W

598
6.94 x10° N/S

15 INCH
AmBe

NEUTRON

SENS.
500,
500
500

FELD

SOUTH HILL

SETTINGS

T.C
SEC.

© 7 FLATHEAD VALLEY

{77 pnovmce - PXITISH COLUMBIA'
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llole No: S5.C.C. 27 . Property: Sage Creek Coal
.

Locaticn: South Hill ) Elevation:
17,847,8508
585, 000E

Date Commenced Drilling: March 17, 1973.

Date Finished Drilling: March 23, 1973 _ Expiry Date: Mar. 3, 1974
Date Hole Completed: March 23, 1973

Contractor: McAuley Drilling Co. Litfole Sirze: 4 3/4¢
Rig 55 R

rogged by: O. Cullingham | ' Date: March 23, 1973
?:obed by: Roke Oil Enterprises Ltdpgyte. March 23, 1973
Total Depth Drillers: 705

Total Depth Roke: 685

DRILL REPORT

1 61/4" W.M. Bit 8
10" gurface Casing left in hole
4 43/4" W.M, Bits 697 - '
Total Footage 705
- Total Standby, Time for logding 5 hours
“Oihar 2{:
Total St d"dbyilme after 1 full hour 4 hours
- Moving between leases after 1 free hour 2 hours

-~ e -
noky Time

PROBE RERORT

€684 ~ 0 Gamma Ray/Neutron Oper. Hole
673 - 0 Sidewall Density Open Hole

COAL HORIYONS

Coal Horizon Drillers Picks Log Picks
Coal Horizon 2 23 - 42 _ 1ot 23 - 41 18t
' {sh.ptg.26~31) , (sh.ptg. 26~31)

Coal Horizon 4 - ‘

Seam 4a 321 - 360.1 39.1° - 321 -~ 360 39!

Seam 4b 370 - 394.5 245 369 - 394 25"

{sh.pltg. 386-390}) . -

Coal iorizon 5

Upper kbench 608 ~ 626 1! 604 - 627 23"

lower bench 640 - 659.5 19.5! 642 - 661 19!

——




PAGE: Two

INTERVAL

UNIT
THICKNESS

DESCRIPTION

0 - 23

23 - 44.5

44,5 - 50

50 - 81

81 - 130

130 - 145

145 - 200

200 - 230 .

230 - 290

290 - 321

.23

+21.5

31

49

15

30

60

Siltstone m.gy.: v. arg., mod.hd.,
wthrd, Fe. Stn.
Coal Horizon No. 2 :
23-26 Coal finely ground to £f.
fragmental, dull to bright, 10%
coaly shale, moderate yield, low
ash.
26-31 Shale / carb. & coaly shale
31-42 Coal finely ground to f.
fragmental, dull to bright, for the
most part appears as good clean
coal, some coaly shale fragments
5-10%, high yeild, low ash.
42-44.5 Coal / coaly shale, dull
to bright, f£. fragmental, low yield,
prbly low to mod. ash. for the coal.

Shale m. lt. gy. to dk. gy., some
carb. to coaly shale at top of unit
becoming lighter grey & silty
towards base.

Siltstone m.gy., arg., blocky,

sdy. in part., mod. hd.
70-75 sltst AA./sl. Fe. stn.

Sandstone nm. gy., v.f. to m.gr.,
poor sort, v. arg., a-A, greywacke
95-100 ss mw. gy., v. f£f. to.m. gr.
p. sort., chert & gtz. gr., arqg.
matrix, a-A gr., sil, cmt, hd.,
sl. Fe. {(lmn) stn. ,

125-130 s m.gy., f-m.gr., mod.
sort., a2-~A, chert & gtz., hd., Fe
{lmn) stn. sltst @ 126-128

Shale m.dk. gy., sl. slty.. blocky,

hd., some coalified pl. remn. near
base of unit.

Interbedded siltstone/sandstone
sltst m.gy., blocky, arg. matrix,
mod. hd., some Fe. stn. 160-165
58 m.gy., v.f.gr., a, mod. sort,
mod.hd., arg. matrix, mestly qtz/
little chert.

Sandstone m.gy., some Fe. stn., some
arg. matrix, sil. cemt, hd., £. gr.,
p-mod. sort., a.gr., gtz./chert.

215 - 220 8§88 m.dk.gy., m.dr., p.
sort with f-c¢ gr., hd.

220-230 58 m. gy., blocky, silt

to v.f.gr.ss., some arg. matrix, hd.,

becoming sdy. siltstone at base.

Siltstone m.gy., blocky, arg.,
(becomes more arg. downwards in-
section). mod. hd., sdy. in part.,

'slty shale frags. near base.

245 - 250 sandstone m.brn.gy.,

wthrd. appearance, v.f.gr., arg.&
sity.

Shale m.aov. to muodk.av., sl. slty,

T -

e e R e e 81 1 A
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. PAGE: Three

INTERVAT,

UNILIT
THICKNESS

DESCRIPTION

321 - 394.5

394.5

~ 480

(82}

73.

85.5

r.
vinlets ® 300*. - Some arg. sltst.
fragments. -

Coal Horizon No. 4

321-360.1 Coal seam 4a

321-324 Coal finely ground to f.
fragmental, appears fairly gd. clean
coal, high yield/low ash.

324-326 Shale carb to coaly with
minor coal fragments, gy.blk., dirty
to touch. ' : :
326-330 Coal finely grnd., appears
dirty, high content of carb to
coaly shale, low yield/mod. to high
ash. ‘

- 330-340 Coal finely ground to

fragmental, dull to vitreous/some
bright, little pyr, mod. yield, mod.
ash. some coaly shale fragments.
340-342 Coal/coaly shale dull,
dirty to touch, low yield ( 50%)
-prbly high ash.

342-350 Coal finely grnd to fragmental,
dull to bright, medium to high yield,
low to mod. ash., some coaly ghale &
shale fragments  10%. 344-345
shale prtg (drillers).

350-354 Shale/coaly shale & miner coal

. gy.blk, carb. to coaly, 30% coal

fragments. dull. -~

354-360.). Coal  finely grnd. to
£f. fragmental, dull, high %age coaly
shale, low yield, mod. to high ash.
360.1-370 Shale & siltstone m.gy.,

"blocky, mod. hd., carb. to sl. coaly

toward base of unit.

370-384.5 Coal Seam 4b

370-386 Ccal finely ground to £f.
fragmental, appears as failry good
clean coal/ 10% shaly & coaly shale
fragments. high yield with low to
mod. ash. some pyr. flakes.

386-390 Shale, carb. to coaly/minor
coal .dull, finely grnd. to fragmental.
320-394.5 Coal finely grnd. to f.
fragmental, dull to bright, appears
as fairly gd. clean coal, some coaly
shale & shale frags ( 15%) .

mod. vield, mod. ash.

Shale m.to m. dk. gy., in part sl.
slty., in part sl. carb., soft to
mod. hd.

415-425 sltst m.gy., guite arg.,
blocky, mod. hd.

445-480 Shale m.dk.gy., sl. carb.,
some frags with coaly flakes, some
pl. remn. Few short intvls of carb.
to coaly sh.



- v

TRTERVAL

UNIT
THICKNESS

DESCRIPTION

480 ~ 590

590 -~ 608

608 -~ 659.5°

659.5 - 705

- 110

18

51.5

45.5

interbedded Shale and Siltstoné

Shale  m.gy., slty, mod. hd.,

blocky.

sltst m.gy., arg., mod.hd., blocky,

sl. sdy. in part.

515-525 sandstone m.gy., v.f. to
f.gr., poor to mod. sort., arg.,
slty., a. gr., mod. hd. to hd.

Shale/carb shale mdk.gy., to dk.
gy., carb., soft, woody structures.
-minor fragments of coal,

595 - Coal few shale fragments, dull
to wvitreous, 70% coal, low to mod.
ash. : ‘

Coal Horizon No. 5
608-612 Coal fine fragmental dull
to brlght, v.sl.shaly, mostly clarain,
appears fairly gd. cJean coal high
vield, low to mod. ash.
612-624 Coal finely ground to
fragmental, dull to bright, shaly,

25% shale & coaly shale, low -
yield, coal is prbly mod. ash.
624-626 Coal fine fragmental, dull
to bright, some coaly shale, ( 10%)
appears fairly gd. clean coal, hlgh
vield, prbly low ash.
626-640 Shale and coaly %halp m.dk.
gy. to gy.blk., carb., little coal.
640-646 Coal finely grnd, dirty,
appears quite shaly, low yield,
prbly with a high ash.
646-649.5) Shale m.dk.gy., sl. carb.

649.5-652 Coal fine fragmental,

dull to bright, - 10% coaly shale
frags., appears fairly gd. clean
coal, high yield, prbly low ash.
652~656 Coal finely grnd. to £.
fragmental, dull, some bright coal
but 10%,- shaly, 25% carb.  to
coaly shale frags., low to mod. yield,
mod. ash. :

656-659.5 Coal finely ground to
fragmental, appears as fairly gd.
clean coal, some ( 10%) coaly shale,.
high vield, prbly low to mod. ash.

Sandstone m.gy., f.gr., mod. to well
sort., a-r, sl. arg. matrix, sil.
cmt., hd., mostly gtz/few chert gr.,
some chunky fragments, becoming a
little more arg. downward in section.
Appearance of basal Kootenay sandstone.

Total depth



RIO PINTO CANADIAN EXPLORALION LIMITED

Hole No: 5.C.C., 28

Location: South Hill

17,845,460
. 584,800

- ROTARY DRILL RECORD

Property:

N
E

“Elevation:

Date Commenced Drilling: March 23, 1973

pate Finished Drilling: April 4, 1973

Date Hole Cecmpleted:

April 4, 1973

Sage Creek Coal

z

4,850"'" A.S.L.

Contractor:McAuley Drilling Co. Ltdiole Size: 4 3/4"_

Rig No. 5

Logged by: ©O. Culll

5 |

ngham :VI‘Dateg April 4, 1973

.Frohed by:Roke 0il Enterpriées‘LtdﬁmtE£ April 4, 1973

Total Depth Drillers: ‘754

Total Depth Roke:

DRILI. REPORT

1 6 1/4" W.M. Bit

5 4 3/4% W.M, Bits

PROBE REPORT

- 751

28

30" Surface Casing Left in Hole

Total Footage:

754°% .
Tetal Standby Time for Logging:

Other Standby Tinn:

wotal Gtandby Cime afier 1 rree hour: !
Moving between leases after 1 free hou

2 Thiours

4% hours

s hours
: 1 hour

749 - 4 Gamma Ray/Neutron “Slimline thru Pipe
COAL: HORIZONS
Coal Horizon Drillers Picks Log Picks
:
Horizon No. 5 632 - 669.2 37.2. 634 - 648 14
' 658. ~ 668 10
' P
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TNTERVAL

UNIT
THICKRESS

DESCRIFPTION

0 - 20

20 - 325

325 ~ 375

375 - 395

395 ~ 480

480 -~ 535

20

w
o
[#1]

50

20

85.

55

OVERBURDEN ,
Clay, sand and till

Clay and marl greyish yellow green for
the most part, shorter intervals of
yellowish gray and greenish grey.
Slight to very effervescent in 10%
Hel - slimy to touch when immersed
in acid - swells when wet- '
plasticine texture when damp-caused -
plugging of drill stem,

Kighenehn Formation

155~165 gandstone m.gy., f£.gr.,

gtz ss., sil omt, hd., interdis-
persed pyrite, sample contains 20%
pyritized and partly coalified wood
fragments - Pyrite tends to cement
particles of gtz together - some
greenish grey clay.

Sandstone and conglomerate m.gy., ~for
the most part has wthrd. appearance,
fragments imbedded in clay matrix,
clay sl. calc., a-A gr., poor sort.,
v.f. to granule, gtz/chert, some
Fe. stn.,

360-365 Agglomeration of chale
siltstone & sandstone fragments,
wthrd., fe. stn., lt. orange brn.
to m.gy., frags are Ind.

365-375 No samples - c¢lay wit
thin bands of rock. Caused
plugging of bit.

Note Intexval could represent
reworked erosion surface.

Sandstone m.brn.gy., Fe. stn., wthrd.
appearance, a-A gr., gtz/chert,
arg. matrix, siit to f.gr., p. sort.,
some c¢lay matrix.
380-385 Coaly clay blk., clayey,
plasticine texture. Could represent
a highly wthrd. Seam 2. :

Sandstone m., to m.dk.gy., m.gr. with
gr. from £ to c., some conglomeratic
sandstone intervals, poorly sort.,
gtz/chert., chert gr. usually more
angular & coarser. Some arg. hmatrix
sil, cnt,., hd.

Sandstone m.gy., some Fe. stn. in
part., v.f.gr., mod. sort., mod. hd..
some arg. matrix
480-485 Shale&Siltstone m.brn.gy.,
wthrd. appearance, Fe. stn., some
clay matrix

— ey = e
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e ) 7 L-'nbr..: THREE V

INTERVAL

UNTT
THICKNESS

DESCRIPTION

535 - 545

545 ~ 555

560 - 580

580 - 632

632 ~ 669.2]

€69.2 ~ 715

715 - 754

754

10

10

%1

20

52

45.8

39

. 485-490 gandstone rusty colour,

- very heavily Fe.-stn. (hem).

495-500 clay dk.gy.; gumbo,
520~-530 giltstone m.gy., blocky,
arg., mod. hd.

Sandstone m.to m.dk.gy.,. m.gr/some
grs. to ¢,, chert/qtz., a-A, hd.,
sil. cmt., abrupt change from above

Siltstone m.gy., Fe.stn., appears
wthrd., blocky., mod. hd., abrupt
change from above. .

Shale dk.gy., Blocky., pl. frags.}
some ceoalified pl. remn., v.sl. carb.

Siltstone m.gy., blocky, mod.hd., arg.,
distinect difference from siltstone
above. v.sl.micromicaceous
561-562 Coal/tracdes of coal to 567

Sandstone to Siltstone m.gy. to m.dk.
gy., silt to f.gr., mod.hd., arg.,
almost a greywacke.
620~625 Shale m.gy., wthrd.
appearance, blocky., few frags. of ss.
625-632 giltstone m.dk.gy., arg. to
sl. =sdy., carb. in paft, coalified
blebs.

COAL HORIZON No. 5 E‘,eam 5 has
deteriorated tc coaly shale and
shaly coal with a few coal bands.

"It is possible that the samples are
contaminated however the seam is
undoubtedly very shaly.

§§gg§toné m.gy., f.gr., r-a, mod.
to well sort., sil cmt., gtz/v.few
chert gr., few coal frags., has all
appearance of basal Kootenay.
Becomes sl. arg. toward base of unit.

Sandstone m.gy., v.f. to f.gr., med.
sort., mostly gtz., some arg. matrix.,

py. spheres with radiating pattern

TOTAL DEPTH

o e e - i TR e b o



RIO TINTO CANADIAN EXPLORATION LIMITED
ROTARY DRTLL RECORD

Hole No: 5.C.C. 29 _ | Property: - Sage Creek Coal |
Locatien: gouth #Will Elevation: 5,050' ASL

17,847,060 N
584,450 E

Date Commenced Drilling: April 4, 1973

Date Finished Drilling: April 9, 1973

i - : '. - ey Date: Mar. 3, 1974
Date Eole Completed: - April 10, 1973 By B
Contractor: mcauley Drilling-Co.r Hole Size: 4-3/4" -

Rig Nof 55

- Legged by: o, Cullingham. _  "'_Dgtec _.Apfil 9. 1973
Probed by: Roke 0il Enterpriséé Date: "April 9, 1973
Total Depth Drillers: 668

Total Depth Roke: - 666

DRILL REPORT

1 6%" w.M. Bit 12 |
10*' surface Casing left in hole.

3 4-3/4% W.M. Bits  fTotal Footage - o : 668
Total Standby time for logging s 2 hrs
DYooy Starndlss Tl S : 2 hra,
fotal Stendby Time after 1 free hr., ¢ . 2 hrs.

. - Moving from lease to camp after 1 ‘

PROBE REPQORT : ‘ © free hr. : . 5 hrs.

604 - 000 Gamma Ray/Neufron '8lim Line Through «pipe.

- COAL HORIZONS

Coal Horizon Drillers Picks Log Picks

Horizen No. 2 ‘ ,
Seam 2 _ 250.2 ~ 265.0 6.8 "257 - 2064 7

Horizon No. 4 422.0 - 433.8  11i.8 423 ~ 433 10

Seam 4 {lower hanchl

Horizon Ho. b5 580.C

- 595,0 y L5 580 -~ 593 i3
Seam % (Upper bench) !
Horizon Ne. 5 | 610.0 ~ 616.0 % 6 610 - 616 6
Seam 5{Middle bench) ;
Horizon No. 5 | 620.0 - 628.0 8 619 - 626 7
Seam 5(Lowzr bench) : 2
‘ e
)

P

Rt = My v g ol P o




PAGL : TWO

3

INTERVAL UNIT DESCRIPTION
THICKNESS ‘

0 - 15 15 eroken and Weathered Sandstone  No
samples collected from first 10
feet.

10' surface casing left in hole.

10-15 Sandstone - M. red,brn,gy,
wthrd,, Fe stn. f-m gr., arg.
matrix, r-a gtz. gr., mod. sort.

15 -~ 50 35 FPragments of Wthrd. Conglomerate, Sand-

o STONE AND SHALE

Wthrd., Fe, Stn.,, brocken gtz & chert.

pbls., few ss. frags., few frags. of

carb. sh. some clay matrix matarial.

50 - 20 40 Sandstone m. gy. to m. red. brn., Fe. stn.
(hem), f to ¢ gr., p. sort., arg.
matrix, a-A gr., some sil. cmt.,
mostly qgtz./some chert.

55-75 No samples collected - brown

clay with few rock bands.

90 - 110 20 Siltgtone M. dk. gy., red.brn. hem., stn.,

arg., mod, hd., blocky, few
pyr. veinlets.

@ 104.5 Traée of coal ~ 0,3

110 -~ 135 25 Shale M. dk. gy., to dk. brn. gy., carb.

and coaly bands, sl. sdy. in lower
part of unit.

@ 114.3 Coal trace ~0.5'

119-120.8 Cecal contains frags. of carb.
gh., appears as fairly brighi
coal,

135 ~ 150 15 Sandstone M. gy., broken, imbedded in claj
or unconsolidated material ~ could be
fault scour. -~ frags. of m-c gr. ss.-
few frags of gtz., & chert. pbls., Fe.
stn.

150 - 227 77 Sandstone M. gy., varies between v.f. to f.

grained up to conglomeratic, some Fe.
stn., mod. sort., with some coarser
chert. pbls. t¢o A., arg. matrix, some
intvls. of graywacke.

164-168.5 Shale m. gy.. blocky, mod.
hd., slty., large frags,

chunky.

168.5-177.5 Sandstone conglomeratic,



INTERVAL UNIT DESCRIPTION
:  THICKNESS
150 - 227 77 Cont 'd.
4
© 177.5-184 Shale m. gy., blocky,
- silty, mod. hd.
209.5-215  Shale m. to m. dk. gy..
‘ " . -slty., blocky., mod. hd.
0.2' coal ® 209.6
0.3 coal @ 214
215-220 Sihétong; m. gy., silt. tb
' v.f. gr., ss., arg., mod, hd.
227 - 258.2 31.2 Shale M. to dk. gy., blocky, v. sl. slty.,
' carb. in part., few coal pbls. &
strgs., some pyr. veinlettes.
229.2-231.2 coal. fine fragmental,
- - dull to bright, shaly, some
ss. cavings from above, mcd.
~ yield, high ash.
250.6-252 Shale/Coaly Shale v 5%
. bright coal fragments, minor
py., flakes on shear faces,
258,2 = 265.0 7.8 Coal Horizon No. 2
258,2-260 Coal finely grnd. to frag-
‘ mental, dull to vitrecus, som
bright coal, some shaly cocal,
_minor contamination from
“above, mod. yield, prbly. mod.
~ash, ' '
260 -264 Coal finely grnd. to fine
fragmental, appears as good
clean coal, high veild, prbiy.
low ash. o
264 -265 Coal to Coaly Shale few brigh
coal . frags.
265.0 - 312.0 47 Sandstone M. to m. dk. gy.., m. gr., some
' intvls. of ¢ gr.; mod. sort., a, some
arg., matrix., sil. cmt., gtz. and
chert., gr., hd., few grags. carb. sh.
probabkly cavings from above.
312.0 - 370.0 58 Interbedded Siltétone, Shale and Sandstone.
' m. gy. to m. dk. gy.., arg., blocky,
"mod. hd. abrupt change from above, few
calcite frags. in upper part of unit.
ss to v. f. to f£. gr. some minor Fe st
370.0 — 293.0 23 Sandstone, m. gy., m. ¢gr., p. sort. gtz./
chert, a, some arg. matrix, sil, cmt.,
mod. hd. to hd, sl. Fe. stn. in part.,
some cht,
393.0 - 422.0 Siltstone/Shale, m. dk, gy. to gy. blk.,

29

silstone grading down section to shale
Blocky, arg. to silty mod. hd. at top
of unit, abrupt change from above.
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FOUR

INTERVAL

UNIT
THICKNESS

DESCRIPTION

393.0 - 422.0

422.0 - 433.8

433.8 ~ 465.0

465,.0 - 490.0

490.0 510.0

1

510.0 -~ 575.0

U

~J

o

o]
t

580.0

580.0 - 629.2

29

11.8

25

20

65

49,2

-

Cont'd.

393-395 Frags. of sh/sltst. m. gy.
to m. gy. brn., Fe stn.,
appecars wthrd. md. frags.,

_broken.. zone or erosion
sur face,

410-415 ghale few frags. carb. sh.

NOTE: Interpreted normal fault at _
422', - Possibly entire inter-
val broken zone.

Coaly Section - Possibly lowermost bench
of gseam 4 badly broken up and con-
taminated. Dk. gy. blk., to blk., coal
/coaly shale and carb. shale, 25% to
50% coal frags. Possibility of cavings
from ahove.

Shale M. gv., sl; slty to slty, blocky,
© mod. hd.

435-445% Sltst. wv. arg., blocky, mod.
hd.

Ssandstone M. gv., v. f. gr., slty., arg.,
a, gtz./minor chert., mod.hd. to hd.,
gil. cmt.

475-480 Shale m. gy., v. sl. slty.

480-485 8§, m. gy., f-m gr., mod. sox
a-r grs., sil, cmt,. hd.

485-4%0 gGiltstone M. gy., arg., mod.
hd.

Shale M. dk. gy.., blocky, carb., v. sl.
coaly, minor py. :

508-510 Coal

Siltstone with Sandstone Interbeds, m. gy.,
silt to v. f. gr., arg., mainly gtz.
gr., sil., mod,hd., becoming more arg.
down sections, ' : :

Shale, soft, grey, carb.

Coal Horizon‘ No., 5

580~582 Coal fragmental, appears as
fairly good clean coal, vit-
reous to bright, high vield/
probably low ash.

582~584 Coal finely ground to fine
frags,, some coaly sh. frags.
dull to vitreocus, mod. vield,
mod. to high ash,



Fala
FIVE

[

INTERVAL

UNIT
THICKNESS

DESCRIPTION

580.0 -~ 629.2

629.2 - 668.0

668.0

49,2

38.8

cont 'd.

-

584-586

586~-595

"595-610

610-616

616-620

620-628

Shale/bull Coal, finely grnd.,.

v. high ash.

Coal, fine, fragmental, dull,
to bright, some shaly material
appears as a fairly good clean
coal, high yield with low tco
mod. ash.

Shale, CARB., TO COALY, DULL,
few coal bands. Coal prhly
> 10%.

Coal finely ground to fine
fragmental, dirty to touch,

1
t
3

!

H

?
!
!

some carb. & <oaly shale ptgsaf

high fusain content. Mod.
yield - mod. ash,.

Shale, carb. to coaly/A’30%
coal fragments, coal appears
mod. to high in ash, low
vield,

Coal, . finely ground to fine
fragmental, dull to bright,
scme shaly material - carb.
to coaly shale bands through-
ocut, low to moderaie vieid -
coal appears fairly good/

T prkly. a low to mod. ash.

628-629.2 Coal/Shale, dk., gy. blk., -

sort.,

coal A~ 60%, low yield -~ coal
prbly. has mod. ash.

Sandstone M. gy., f£. gr., a-r, mod. to well .
sil. cmt., some arg. matrix,

mostly grz/little chert, , mod. hd.. fce'w=
coaly & carb. frags. (possibly from

above).

ay, becomes a cleaner ss, downwards in
section/s/high chert content,

TOTAL DEPTH

flas appearance of basal kooten~,
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