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INTERIM NOTES ON SAXON PROJECT

INTRODUCTION.

Denison Mines Limited acqhired fifty three Coal Licenses
fn the Saxon Creek area of northeastern British Columbia in the fall
of 1970. These licenses covered an area believed to be regionally
favourable for the occurrence of thick (more than 10 feet) coal
seams of metallurgical grade coal.

The acquisition of the coal fights, based on published
regional geology, and a very rapid field check, was followed by
approximately one week of geological mapping. A small'dri]]iﬁg
programme followed this mapping and was completed in January 1971,

This report summarizes the above activities and contains recommendations

for further work.

ACCESS.

The Saxon project is located in British Co]ﬁmbia adjacent -
to the Alberta-B.C. border. Access is via Grande Prairie, Alberta
to the Two Lakes area of Alberta. Denison Mines Limited then
constructed a road in excess of twenty miles long to the furthest

drill site. It is believed this road will be useable in the summer

of 1971 with only minor repairs.

GEQLOGY.
K week was spent in the field by Mr. W.B. Brady checking

the geology of the Saxon prospect. His brief report is included here:

 INTRODUCTION.
The area of study lies west of the Albegta-
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British Columbia border extending for approximately
sixteen miles in a northwesterly direction between
Latitudes 549 15' to 540 25' W. and Longitudes 1209
D' to 120° 20' N.

The area was previously mapped by Stott (1968)
as a simple synclinal valley with the Commotion

Formation extending across the entire valley.

STRUCTURAL GEQOLQGY

The resistant Cadomin conglomerate provides a

distinctive mappable horizon. This formation is overlain

by a thin Gething Formation followed by 2 recessive unit
of Moosebar shales. The Commotion Formation overlies the
Moosebar and is between 1,600 to 1,800 feet thick.

The Cadomin to Commotion succession trends
ﬁorthwest along the eastern portion of.the area with an

average dip of 45 degrees southwest. Some repetition of

. the Commotion succession was observed in the northern

part of the area north of the Narraway River.
The top of the Commotion forms a resistant dip

slope that can be traced on air photographs over the

.- length of the study area.

"~ The Cadomin to Commotion succession can be
traced around the trough of the syncline in the northwesterly
part of the area.

A southeasterly plunging anticline, not mapped by

- Stott, extends the top of the Commotion to within 2 miles
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of the Narraway River in the northwestern part of the area.

The Commotion Formation is also exposed along a
northwest plunging anticline in the extreme southwesterly
part of the area. A 20 foot coal seam is exposed on the
east flank of this anticline.

.A sixty foot conglomerate bed was observed
within the lower one third of the Commotion, north of the
Narraway River, and another conglomerate bed marks the
top of the Commotion south of Saxon Ridge,

In general, the succession is poorly exposed.

" The ridges are commonly grass and tree covered or have

weathered to a fock rubble where it is difficult to

. measure the dip and strike. Some coal seams were observed

in ‘the Tower part of the Commotion but because of poor

_exposures, could not be traced from ridge to ridge.

The area of interest is bounded on tHe'west by a

. west~dipping thrust fault which thrusts Nikanassin, or

Tocally Fernie, over the Cadomin to Dunvegan succession.

This faulbcuts off the Cadomin to Commotion succession

in the northwesterly part of the area.

Although outcrops are rare between the top

of the Commotion on the east and the thrust fault on the

- west, it would appear that the valley is floored by
- folded Shaftesbury and Dunvegan Formations and not by

Commotion, as indicated by Stott.
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COAL.

Dccurrences and Distribution.

The presence of coal in the Commotion and Gething Formations

was known from published regional geology. With the exception of the

20 foot coal seam described by Brady {see above), no definite coal

‘seam thicknesses were known.

The drilling programme was set up partly to obtain some

initial information on the lateral and vertical distribution of

.coal within the known coal measures. Angle holes were drilled as

. shown on the accompanying map and coal intersections noted as shown.

The main conclusions are that
(a) coal of possible viable thicknesses are limited to the lower

part of thea Commotion Formation,

‘(b) the Gething Formation is apparently barren in this area.

With respect to the Commotion Formation it would appear

that there are five seams with possible commercial significance.

' The thicknest seam is approximately 40 feet thick and was encountered

~ approximately in the centre of the property.

(It should be noted that the thicknesses shown on the map
are those determined from cores not those which might be determined

from Gamma Ray-Neutron logs if time permitted.)

OUALITY.

Analyses for the coals recovered are attached in the

" Appendix to this report.
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€ - These analyses are self-explanatory and it is readily
e apparent that the coals of the Saxon area are of a grade that would
be suitable for the metallurgical market. Special attention should

be given to the apparently high yield of low ash coal and the low

sulphur content.

~ CONCLUSIONS.

The Saxon area contains very larga reserves of metallurgical
grade coal. Insufficient information is available to assess the

" mining potential. The prospect deserves further exploration.

. RECOMMENDATIONS.
The surface geology of the Saxon project should be mapped

at a scale of 1:50,000 or possibly 1n even greater detail before

R ©  any further drilling is carried out.

<:i’\- , After the surface geology has been co-ordinated to the
boreholes, only then should driliing recommence in the most

economically favourable areas.

Mafch 16, 1971, ' R . P. Dyson, P. Geol.
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STRATIGRAPHIC LOGS




0-25
35 - 48

48 - 132

© ' 132 - 136.4

136.4 - 142

-~

142 - 156

156 - 156.4

156.4 - 158,9
158.9 - 169.5
169.5 - 170.4
170.4 - 172

172 - 173.6

T T R

SOH - 1 SDH- 700 |

No core.
Conglomerate defiring the top of the Commotion,
composed generally of very fine pebbles with occasional

1/4" pebbles, bottommost 2 feet are fine sands

~ cross laminated coaly fragments betwsen 26 - 27.

Sandstones: fine to medium grained, laminated, grey

to Tight grey, non effervescent, bottommost 20 feet

have mudstone layers, gradational lower contact.

Mudstones: dominant, constituting 95% and 5% fine
sandy laminae, strongly effervescent, gradational below.
Sandstonas: fine grained, grey to light grey with

jnterlayering of mudstones, gradational below.

Fossil Bed. almost a coguind bed and is infested with

generally articulated Pelecypodsup tﬁ 1 1/4" long and
healthy development, mainly ggg;ggggﬂf.

Mudstones: dark grey to black, apparently structureless,
strongly effervescent.

Coal Seam: bright and clean, bottom 0.5' friable coal
Mudstones: grey, structureless, slightly effervescent.
Coal: black, hard and bright coal. |

Mudstones: carbonaceous and friable, dark grey, non

~ effervescent, gradational below.

Siltstones: grey, highly muddy and sporadically

laminated, gradational below,
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173.6 - 174.5 Mudstones: black, carbonaceous and coaly fragments

174.5 - 183
183 - 188
188 - 189
189 - 208 -
208 - 211
211 - 219
219 = 223.2
- 223.2 - 226
226 - 228.3

here and there.

Mudstones: dark grey, silty, entombing coaly layers
occasicnally.

Mudstones: dark grey, few coaly layers, strongly

effervescent, gradational below, |

‘Coal: bright and core form, clean coal.

Mudstones: grey, slightly silty, becoming very silty
bottomwards, strongly effervescent, gradational

below. Note: a small syringoporan type coral colony

at 195.5, strongly effervescent,

Sandstones: very fine, homogeneously mixed with argillite,
dark grey, fine lamination, strongly effervescent,

abrupt balow.

Mudstones: homogenecusly silty, grey, non effervescent,
gradational Tower contact. o

Siltstones: 1light grey, argillaceous, strongly effervescent,
laminated, intraformational erosional SILTSTOWE.
contacts between silts and muds,
gradational below. :
Mudstones: vague irregular banding, dark grey to grey,
thin siity 1amin$e, strongly effervescent, gradational

lower contact.

Siltstones/mudstones: grey to light grey, inter!ayering

of the two 1ithologies on a scale of thin layers

and Taminae, strongly effervescent, slight dominance

of siltstones.
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228.3 - 234

234 - 236.5

236.5 - 239
235 - 240.3
240.3 - 240.8
240.8 - 245

O 245 - 248.4

248.4 - 256

256 - 262.2
!

262.2 - 263.7

263.7 - 265

Mﬁdstones: silty as thin layers, grey, strongly
effervescent, gradational below.

Coal Seam: initial 0.2' dull bony coal, rest bright
and shaly coal (few kernels of mudstones encountered),
only 2 feet of core is there and therefore 0.5' of
coal iﬁ missing.

Mudstones/shales: coaly and a total of 0.4' coal in
the interval. '

Mudstones: black, structureless, non effervescent,
gradational below.

Carbonaceous anﬂ coaly mudstones: dark grey to black,
gradational lower énd.

Mudstones: grey to dark grey, apparently structureless
feebly effervescent, gradationé1 below.

Sandstones: fine grained, grey, admixed with argillite,
strongly effervescent, change below by gradation.
Siltstones/madstones: grey, irregularly laminated,
duﬁinance of mudstones, strongly effervescent,

gradational.

Mudstones: greyish brown, non effervescent, vague

lamination, gradational below.

Mudstones: carbonaceous with thin layers of coal,
transitional below.

Mudstones: dark grey, some shales, non effervescent,

gradational below.
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265 - 268

268 -

274.5

276.1

281 -

282 -

285 -

287 -

296 -

307 -

302 -

306 -

PR TN
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274.5

- 276.1

- 281

282

285

287

296

301

302

306

309

N
R

Sandstones: grey, medium grained, argillaceous,

criss crossed, very thin carbonaceous wisps, strongly
effervescent, erosicnal below.

Mudstones/siltstones: slight dominance of mudstones,
irregular lamination, strongly effervescent, grey to
brownish grey, erosional lower contact.

Sandstones: grey, fine to'medium grained, irregular
and wavy lamination, bottomwards very argillaceous,
strongly effervescent, gradational below.

Mudstones: silty, sporadic but obscure lamination,
strongly effervescent, gradational below.

Mudstones: carbonaceous and coaly, dark grey to black,
gradationa] below.

Mudstones: homogeneously silty, dull grey, irregular
lamination, gradational below.

Sandstones/mudstones: fine sands, alfernatinns of,

abrupt intraformational contact, gradational.

Mudstones: grey, structureless, strongly effervescent,
gradational lower contact.

Mudstones: carbonaceous, some carbonaceous and coaly
layers throughout, gradational to coal below, non
effervescent.

Bright clean coal.

Mudstones: starting two feet are dark grey and carbonaceous,

rest silty and non effervescent, gradational.
${1tstones/mudstones: undifferentiated and blended
throughout, strongly effervescent, gradational Tower

Jjunction.,
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309 - 311 Sandstones: Tight grey, fine to medium, criss
crbssed, strongly effervescent, erosional belaw.

311 - 316.2 { Carbonaceous mudstones: thin coaly layers at intervals,
becoming silty bottomwards and strongly effervescent,
otherwise rest non effervescent, gradational below. |

316.2 - 317.6 Mudstones: silty, grey, structureless, gradational
Tower contact. |

317.6 - 318.8 Sandstones: grey, fine grained, highly argillaceous,
up to 20 - 30%, strongly effervescent, gradational

~ below.

318.8 - 322 Mudstones: dark grey to black, homogeneously silty,
strongly effervescent, gradational below.

322 - 325.7 Sandstones: 1ight grey, medium grained, criss crossed,

¢ - few coaly shreds, strongly effervescent, clean and
abrupt below.

325.7 - 327 Mudstones: véry silty, dark grey, strongly effervescent,
gradational below.

327 - 337 Sandstones: fine to medium, starts with 2 feet of
homogenecusly argillaceous siltstones/fine sands
and grading below to muddy sands (rest of it) and
embédying from1 to 1 1/2" si];y and shaly layers having

. erosional and abrupt contacts, strongly effervescent, |
criss crossed, gradational to rocks below.

337 - 338.2 ‘Carbonaceous mudstones: black and homogeneously mixed,
gradational below,

338.2 - 339.3 Coal: mixture of shaly and bright coal.

339.3 - 342.5 Mudstones: dark grey to black, sporadic vague lamination,

carbonaceous, gradational below.

342.5 - 343.5 Coal: not so bright friable coal.

boye vy = -



(Y

4

343.5 - 353

353 - 355

355 - 356.2

356.2 - 358.5
358.5 - 360.5

! 360.5 - 362

362 - 363.5

363.5 “3?2

372 - 378

378 -~ 407

e v

Mudstones: grey, homogeneously silty, effervescent,

apparently structureless, gradational.

'Siltstones: extensively criss crossed, highly

argillaceous, structureless, strongly effervescent,
erosional below, light grey.

Mudstones: grey silty, structureless, effervescent,
gradational below. |

Mudstones: as above.

Mudstones: muddy sandstones (fine grained}, grey,
strongly effervescent, gradational.

Mudstones: dark grey, structureless,effervescent,
gradational lower contact.

Sandstones: light grey to grey, fine to medium,
effervescent, gradational.

Mudstones: grey to dark grey, homogeneously silty,
strongly effervescent becoming very sandy (finé sands)
bottomwards, few delicate laminations, passing below
by gradual transition.

Sandstones: starts with very muddy {interlayered)

fine sands and dirty,rc1ears up bottomwards and.from
375 - 378 are clean and well sorted sands {fine grained)
and thoroughly calcite vein infilling (a lot at '
angles with core axis), bottommost 0.5' has shaly
sub-rounded intraclasts, strongly effervescent
throughout, gradational lower contact.

Mudstones: grey to dark grey, homogeneously silty

(5 - 10%), strongly effervescent, mostly structureless.

-
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407 - 432 Mudstones: very sandy, irregularly laminated, some

calcitic veins in the middle, SuaSIiDidRY

strongly effervescent, abru “&F\L;gﬂa‘( AN
' ’ ot ARG IO CALCITE
below to coal. - VT
412 - 412.5 Coaly zone: brittle and highly bright
coal.
412.5 - 415 Séndstones: grey, mediﬁm grained, muddy, carbonaceous,
non effervescent, gradational below,
415 - 416 Coal: bright clean coal.
416 - 418 Mudstones: coaly and carbonaceous, non effervescent,
dark grey, gradational below.
418 - 426.4 Mudstones: gfey, highly silty. feeble Tamination,

0.3' coal zone 2 feet above base.

426.4 - 428.6 Mudstones: dark grey, highly silty, strongly effervescent,
gradational below,

428.6 - 430 Sandstones: grey, dirty and highly argillaceous,
medium grained, non effervescent, structureless,

430 - 432 Mudstones: dark grey, very sandy {fine gfained},
effervescent, gradational below.

432 - 434 Sandstones: light grey to grey, fine grained, inter1ayerin§;

' of mudstones throughout, irregularly laminated, strongly

effervescent, gradational be1ow.' |

434 - 436 Carbonaceous, black, coaly mudstones, non effervescent,
gradational below.

436 - 431 Mudstones: non effervescent, infested with calcite

veins in the middle (at 80% with core akis).
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~ 4 - g5
445 - 446.2
- 446.2 - 450

| 450 - 455
455 - 4553

455.3 - 460

<—i 460 - 463.2

463.2 - 469
469 - 470.4
470.4 - 471.4

471.4 - 476

fR—— R -
v -

$ilty mudstones, inciined lamination, abundant
calcite veins, strongly affervescent.

Mudstones: coaly and dark grey, including few inches
of coal in the sequence.

Mudstones: highly silty, structureless (only few
obscure lamination), effervescent, gradational below.

Mudstones: dark grey to black, thin coaly layers

(sporadically) structureless.

Sandstones: fine grained, 1ight grey, laminated,
strongly effervescent, gradational below.
Mudstones: silty, dark grey, laminated, some places

steep sagging of lamination in

*¥* form, strongly effervescent,
B4 NSIZE
gradational below.
Sandstones: 1ight grey, fine grained, c¢riss crossed,

same calcite veins in lower one foot, gradational

~below.

Si]tstnnes/mudstbnes: slight dominance of silts, grey,
strongly effervescent. | .
Mudstones: dark grey, slightly homogeneously silty,
effervescent, géadational Tower end.

Mudstones: coa]y: with hair-line calcite veins,
gradational below.

Mudstones: dark grey to black, strongly effervescent,

structureless, gradational below.
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476 - 478
478 - 481
481 - 489

485 - 495

495 - 496.4

~ " 496.4 - 498.6

498.6 ~ 541

543 - 556

556 - 564.5

' 564.5 - 567

Mudstones similar to the above but with thin coaly
layering, gradatidnal below.

Mudstones: black, homogeneously carbonaceous,
gradaticnal below.

Siltstones {or very fine sandstones), highly
argillaceous, interlayered with mudstones,
Mudstones: dark grey to black, cafbonaceous.
apparently structureless, non effervescent,
gradational,

Coal Seam: shaly coal with some bright coal.
Sandstones: light grey, ffne grained, some squeezing

lamination, ripping up of muddy layers in bottommost

~0.4', non effervescent, gradational below.

Mudstones/siltstones: dark grey sequence, muds about
70%, silty layers and Taminae throughout, strongly
effervescent, shaly coal and mu&stone between 530 - 531,
bottommost 1.25' are fine sands, most intervals are

well laminated, patchily effervescent, gradational
below.

Siltstones/mudstones: sTight dominance of muds, grey

to dark grey, some dissemination of fine sands, effervescent,
gradational below, laminated, bottommost 1.5' are

very silty.

Siltstones: very muddy, laminated, criss crossed,

effervescent, gradational.

Mudstones: dark grey, slightly silty, fully effervescent,

gradational.
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567 - 567.6

577.6 - 571.6
571.6 - 573.8

§73.8 - 607

- 607 - 608

608 - 617.8

617.8 - 619.3

619.3 - 624.8

625.8
§27.3

624.8
625.8

627.3 - 647

647 - 656

Sandstones: 1ight grey to grey, fine to medium grained,

slightly argillaceous, effervescent, gradational.
Mudstones: grey, effervescent, gradational below.
Sandstones: 1ight grey, fine to medium, criss crossed,
effervescent, erosional below.

Siltstones/mudstones: dominance of silts {about 70%),
criss crossed, irregularly 1am1nafed, grey to dark
grey, strongly efferveséenf, laminated at places at 35%

with the core axis, but within the same core interval

there are flatter interva]s of ‘1amination, so higher

angles are probably due to cross stratification,

Coal with muddy kernels. '

Mudstones: dark grey, homogeneously silty, laminated,
effervescent, abrupt below.

Coal Seam: clean bright coal {only 0.2' of mudstones
0.2' above base of coal).

Mudstones: dark grey, structureless, non effervescent,
coaly shales at two places 0.2' and 0.3' respectively
in the bottommost 0.3', abrupt below.

Coal Seam: clean and bright coal.

Mudstones: grey, faint lamination, effervescent,
gradational below.

Coal Seam: S1-A Recovery: about 9 feet

There are about 3 feet of mudstones. Most of the coal
s bright type. A

Mudstones: black, carbonaceous, non effervescent,

structureless, gradational below.
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656 - 666

666 - 673.6

6?;.6 - 683.2
683.2 - 688
688 - 655

695 ~ 696.3
696.3 - 706.6

-

706.6 - 712.5

712.5 - 715
715 - 716.5
716,5 - 727.5

727.5 - 736.4

Siltstones/mudstones, grey, about equal representation,
gradational below,

Mudstones: dark grey and some 0.3' of friable coal
at top.

Mudstones, structureless, non effervegcent, (only
effervescent bottomwards), gradational below.
Siltstones/mudstones: slight dominance of silts,
strongly effervescent, gradational below. )
Mudstones: dark grey to black, carbonaceous and with
thin coaly layers.

Coal Seam: with kernels of mudstone (a total of

1 foot of co§1 in the interval).

Muds tones: vaguéIy banded, non effervescent, abrupt
below.

Sandstones: 1ight grey, medium grained, high angled
cross lamination, non effervescent, clean, '
gradational below.

Siltstones/mudstones: dark grey, dominance of mudstones,
non effervescent, gradational.

Sandstones: light grey, fine grained, effervescent,
gradational below.

Mudstones: grey, irregularly laminated, strongly
efferveﬁcent, abrupt below.

Sandstones: grey, medium grained,about one foot of
wudstones 3 feet from top, strongly effervescent,

¢ross laminated and thin argillaceous “silty" intraclasts.




736.4 - 741.2

741.2 - 767

767 - 774

774 - 782.5

782.5 - 790

790 - 801

801 - 807

807 - 816

816 - 821

821 - B36

Sandstones: light grey to grey, fine grained, criss
crossed, argillaceous bottomwards, strongly effervescent,
transitional below.

Mudstones: grey to dark grey, silty, strongly
effervescent {and at p1hces non effervescent), gradational
below.

Siltstones/mudstones: grey, about equal representation,
feeble effervescence, gradational below.

Sandstonas: grey, medium grained, criss crossed,
effervescent, topmest 1.5 has abundance of muddy
intraclasts, gradational below.

Sandstones: 1jght grey to grey, very cparse and

gritty with coaly fragments, non effervescent,
gradational below.

Sandstonés: light grey to grey, medium grained,

criss crossed (inclined), clean and well sorted,
effervescent, bottommost 1.5' very argillaceous,
erosional below.

Mudstones: dark grey, strongly effervescent, 0.3' of

coal at top, gradational lower contact.
Siltstones/mudstones: predominance of muds {about 75 -
80%), laminated and cross laminated, strongly effervescent,
gradational lower contact.

Siltstones/mudstones: about equal, grey, laminated and
criss crossed, strongly effervescent, gradational.
Sandstones: light gray, fine to medium,laminated and
cross laminated, some darker intervals, at one place

very thin carbonaceous intraclasts, strongly effervescent,

abrupt below. -
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836 - 840.4

840.4 - 846

846 - 866

866 - 868

868 - 873

873 - 877.5

877.5 - 88l.1

Mudstones: black, very carbonaceous, structureless,
thin coaly streaks, non effervescent.

There are several chunks of coaly mudstones and

coal fragments which together constitute about 0.5' of
core (actually preﬁent in box), so thgre is about

5 feet of lost coal. This interval is apparently

. picked up on the logs, so the coal seam appears to

start at 840 or B840.4 (top of seam).

Coal Seam: The tags and ac;ual core in between

them is as follows:

. $1-8
846 - 850 = 1,5 A11 the coal is bright to
850 - 854 = 1.5 not -so-bright type,only between
854 - g8 = 1.,0' 846 - 850 some bony coal and some
858 - 862 = 0.9' | friable bright coal.

862 - 866 = 0.6

—tp—r s

Total coal = 20' 5.5* (Recovery) % recovery - 27.5

Mudstones: carbonaceous, all fragments now but appears
fairly competent, bottommost 0.5' silty, non effervescent
throughout, gradational below.

$iltstones: highly muddy, (up to 30%)especially in

upper half, bottomwards well laminated and some down
warping of some Tamination, strongly effervescent,
gradational below.

Mudstones: dark grey, strongly effervescent,

few thin coaly fragmenis, gradational below.

Siltstones: Qrey, laminated and banded, some thin

fine sandy intervals and their mutual contacts (silts

‘with finer sediments) are highly erosional, some flowage

p———
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881.1 - 806.3

906.3 - 909.3

909.3 - 922.7

922.7 - 933.8

933.8 - 936.3

936.3 - 937.9

of lamination, instantly effervescent, gradational
below. |

Mudstones: grey, very slightly silty (homogeneously)
bottomwards, instant effervescence, no prominent
structure, bottommost 2 feet are very highly silty and

lighter coloured., The interval at bottom very

- imperceptibly changes to silty lithology and fine

sands. _

Si1tstones/fine.sandstones: laminated (widely

spaced), grey, strongly effervescent, very gradational
below. |

Sandstones: feguTarly laminated, parallel ? Taminated .
(throughout now inclined), 1ight grey to grey, bands of

light and dark laminae, strongly effervescent, clean

.looking and well sorted, medium grained; downards, i.e.

between 916 - 918 becomes criss crossed on a small

scale and at 916.3 is 0.1' of silty mudstones. Between

917 - 923 are very clean and well sorted medium grained
sandstones and regularly laminated, 1nstant1j effervescent,
gradationa1 below.

Sandstones: coarse grained, light coloured, apparently
criss crossed, strongly effervescent, well washed and |
sorted, gradational Tower end. |

Sandstones: light grey, medium grained, clean and in

upper 0.5' thin coaly wisps, a big Ea1c1te vein parallel

to core axis, abrupt below.

Sandstones: light grey, coarse grained, very thin é

coaly shreds in the middle, strongly effervescent,

abrupt lower contact.
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937.9 - 941.2

941.2 - 954.5

954.5 - 955

- - 955 - 956.6

856.5 ~ 959.3
959.3 - 960.7

960.7 - 972

972 - 977.6

§77.6 - 983

983 - 983.7

T Lo T
e

Siltstones: grey, highly argillaceous, S\{XS

some deformation and flowage of
Tamination, stroneg effervescent,
gradational below,

Mudstones: highly silty {up to 30 - 35%), grey, laminated,

istrongly effervescent, bottommost 2 feet fine mudstones

and dark grey and strongly effervescent, gradational

below.

Mudstones: dark grey to black, very carbonaceous,
non effervescent.

Coal Seam: 0.8' of chewed up bright coal and rest
carbonaceous-mudstone, gradational.

Mudstones: black, carbonaceous, effervescent,

. gradational lower end.

Siltstones:grey, argi]]aceous,‘stfong]y-effervescent,
gradational below. -

Mudstones: dark grey, effervescent, structureless,
bottommost 2.5' véry silty, gradational.

Siltstones: highly argillaceous, grey, irregular

but undulating lamination, interlayering of argillaceous
matter {comprising 15%), strongly effervescent,

sheared contact with coaly mudstones below.

Mudstones: carbonacecus, black, non effervescent,

some coal from 977.6 - 979 and embodied in it some

coaly mudstones: coal 981 - 981.5, abrupt lower junction.

Siltstones: light grey, vague irregular lamination,

~ strongly effervescent, abrupt below.
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. 997,2

983.7

886.2

991.5

994,5

857.8

986.2

991.5

994.5

997.2

997.8

1016.7

fy

1016.7 - 1018

1018 - 1019.5

1019.5 - 1020.3

Mudstones: carbonaceous, dark grey to black, some

coaly interval predominant (as core is only 1.5'),
gradational below.

Siltstones: grey, highly argillaceous especially
bottommost 2°', irregular lamination, strongly
effervéscent, very gradational below.

Mudstones: dark grey, strongly effervescent, structureless,
abrupt below.

Sandstones: 1jgﬁt gfey. fine grained, cross laminated

at places, strongly effervescent, erosional below.
Siltstones: banded, 1ight grey to grey, strongly
effervesgent, very gradational below.

Mudstones: grey to dark grey, at places slightly

banded and s¥1ty, some 0.8' of carbonaceous mudstones,
about 5 feet above base, strongly effervescent
throughout, bottommost 0.8' of mudstones are admixed
with fine sandstones (homogeneously mixed), very
tranﬁitiona] lower junction.

Sandstones: dull and dirty grey, medium grained, highly
argillaceous, devoid of lamination, rootlet-1ike structures,
very gradational below.

Mudstones: dark grey to black, non effervescent,
gradational below.

Siltstones: 1ight grey to grey, very argillaceous,
strongly effervescent, irregularly laminated (lamination

obscure), gradational below.
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102¢.3 - 1021.5

1021.5 - 1029.5

© 1029.5 - 1033

1033 - 1034.4

1034.3 - 1036

1036 - 1038.1

1038.1 ~ 1039

1039 - 1052

1052 - 1092.5

Mudstones: dark grey, homogeneously.siltj,
strongly effervescent, very gradational bilow.

Siltstones: argillaceous, intricate fine lamination,

‘some fine cross-lamination, delicate carbonaceous
‘wisps in bottommost 1.25' and along here the interval

{s finely sandy, strongly effervescent, gradational

below.

Mudstones: black, very'carbqnaceous, effervescent,
structureless, gradational below.

Sandstones: grey, argi1]aceous,.fine grained, effervescent,
rootlet-1like structures, abrupt below.

Mudstones: dark grey, strongly effervescent, bottomwards
very silty (homogeneously), gradational.

Siltstones: criss-crossed, ripp?F type lamination,

strongly effervescent bottomwards, bottommost 0.5'

have thin fine, sandy layers, some oblique burrows

~here {at least one very clear one}, strongly effervescent,

gradational below.

_Sandétnnes: Tight grey, fine to medium grained, ripped

up argillaceous layers within, bottommost 0.2' have
abundant fine shaly intraclasts, clean below, strongly

effervescent.

Mudstones: with some silty intervals, some channelling

- and levelling up by subsequent sedimentation, lamination

1s very oblique and is about 45° with the core axis,

some banded zone, strongly effervescent, gradational below.

" Sandstones: could be equivalent to 1ntertida1rsands

{elsewhere), fine to medfum grained, light to light

grey; sequence starts with 4 feet of grey highly

St e T
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1082.5 - 1200

argillaceous and mﬁddy fine grained sandstones and
grading below to medium sandstones i.e. from 1058 -
1077 and then fb]!owed by 10 feet of sandstones with
silty intervals (some having intraformational erosional
contacts). Note: The interval above these sandstones
has not yielded any fossils despite careful research.
These are followed by anoﬁher 5 feet of fine to
medium sandstones; calcite veining throughout {vertical).
These are followed io the base by silty fine grained
sandstones, (argillaceous) which gradually pass below
to dark grey tc black mudstones/shales. These sandstones
as a who}e are clean and cross laminated, sometimes
readily effervescent, and other times only feebly (but
none instantly).

F A ] L 7T
Black mudstones and shales: apparently structureless,
but on washing and careful observation it reveals to be
intricately laminated and other sedimentary structures.

These shales and mudstones differ in many important

- prespects frdm the previously known Moosebar 1ithology;

thus these mudstones constitute lower segquence of the

Commotion Formation.

Note: The core between 1159.5 - 1164 is split into

half along the planes of SecSWDARY
HE{NS
calcite veins. Interval
BRECCATED
1152 - 1200 is badly fractured LitHoleoy

and heavily veined,
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0 - 41

41 - 92
C

85 - 121

SDH- 7eoZ

v
2

" QOverburden.

Sandstones: Tight grey, fine grained, clean and well
sorted. Dominant]y;fine ﬁéral]e] lamination {sometimes
angled small-scale cross lamination, instantly

effervescent throughout, some short shaly intervals

(mudstones) at three places constituting up to 3 feet .

in total, also within these mudstones/shale intervals
are the thin repeated sand/shale seqﬁences much like
transitional 1ithologies encountered before passing into
Moosebar proper. At places thin wispy shaly/muddy
intraclasts and there 1s one about 1" x 1/2", about five
feet above the base. These sandstones are very

similar to intertidal sandstones seen at Kakwa. Interval

between 82 - 84 fractured due to calcite veining.

- Sandstones with thin friable shaly intervals, some

calcite veining, sandstones are fine grained or

coarse siltstones, grades below to intertidal type of
interbedding with shales.

Moosebar Formation. Initial five feet have interbedding
of fine sands énd shales, slight dominance of sandstones,
mutual boundaries being very sharply defined and micrq-
indented. Shales have mega type of burrows. -ﬁ%%%%%

This interval is followed by a repetitive succession of

BERIRSeY



121 - 134.6

134.6 - 141

141 - 144

144 - 156.4

1566.4 - 315

sands and shales (representation being equal) with

211 the Moosebar features. Bottommost 10 feet are

typical shales of Moosebar formation, only silty

layers and laminae intervening. At the bottom is a
0.5' weathered interval followed by sandstones
encountered immediately above the Moosebar so there
is a fault. | .

F A U L T
Sandstones/mudsionés, very fine grained, fine lamination
{barely perceptible), initial 6 feet are highly silty
{homogeneously mixed) mudstones, feebly effervescent.,
apparently structureless, another shaly interval at
129 - 131, abrupt below.
Mudstones: grey to dark grey, highly homogenecusly
silty, vague lTamination (sparse), non effervescent,
few differentiated silty bands, at bottom sheared and
calcite veined.
Sandstones: 1ight coloured, fine grained, thick
calcite veins and some shbsidiary veining, appears
to have been a sheared zone, sandstones instantly
effervescent and otherwise structureless, abrupt below.
Mudstones: grey, apparently structureless, non
effervescent, homogeneously silty, similar to the
interval between 134.6 - 141, bottommost 1.6' are fine
grained, 1ight coloured, sandstones, nc effervescence,
clean and sharp contact below.
Moosebar Formation. From 156.4 - 225.6 though shales

predominant, sands and fine silts recur as thin layers




and impart banded appearance to the sequencﬁ. After
225.6 any noticeable sands disappear and sequence is
dark grey shales with abundant mega burrows. Non
effervescent and only effervescent where there are
thin silty lenses. Bottommost 35 feet or so are
impoverished in burrows. Bentonitic layers: 309
(about 2 inches) and at 315 just 1/2" thick.

315 - 316.5 Conglomerate: very fine to fine pebbles sparsely
dispersed in dark Qrey mudstones, abundance of

glauconite. Bottom of the conglomerate is highly
LR &

frregular and sharp and deep
“trenches" sand infilled. _

316.5 - 316.9 Mudstones: grey, very silty, calcite veins, non

- effervescent; abrupt.

316.9 - 318 Sandstones: fine to medium, brownish grey, cross
stratifiedstrongly effervescent, gradational below.

318 - 324 Siltstones/mudstones: slight dominance of siltstones,
grey to dark grey, laminated and mottled appearance,
strongly effervescent, mottling dua to organic
disruption, abrupt.

324 - 326 Sandstones: grey, richly argillaceous, fine grained,

thin silty layers having erosional contacts witﬁ

sandstones, irregularly laminated, strongly effervescent,

erosional below.
326 - 346 Siltstones/mudstones: slight dominance of muds,
sequence grey to dark grey, siltstones prominently

criss crossed, strongly effervescent, very transitional

below,

g v g e
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346 - 357.6 Sandstones: light grey, fine to medium grained (more

a

towards medium), cross laminated throughout, bold
cross stratified units due to concentration of darker
wminerals in the laminae, strongly effervescent,
erosional below. '
357.6 - 364.5 Mudstones: dark grey to black, very thin layers of
very fine silts, few rounded pyritic blobs, instantly
effervescent, abrupt and s1ightly erosional below.
364.5 - 366.2 Sandstones: grey, fine grained, highly argillaceous and
few thin shaly layers, strongly effervescent, gradational.
366.2 - 370 Mudstones: grey, homogeneously silty and also some irregular
| thin silty (very fine} lenses, otherwise structureless,
instantly effervescent, gradational below.
370 - 375 Carbonaceous mudstones: black, thin carbonaceous
. o streaks, slightly silty, non effervescent, imperceptible
below. ‘

375 - 376 Si1tstoﬁes: brownish grey, very argillaceous, cross
laminated, strongly effervescent, gradational below.

376 - 380.9 Siltstones/mudstones: about equal, repetition bf thin
layers, grey, laminated, instantly effervescent,
bottommost 1 foot coaly and fragmented, gradational be}ow.

- 380.9 - 383,3 | Sandstones: grey, very argillacecus and ill-sorted and
poorly washed, few elongate shaly intraclasts in the
- middle, fine to medium grained, effervescent, gradational
below. _
383.3 - 398 Mud;tones:_grey to dark grey; initial 2.5' are
' homogeneous 1y silty (richly), banded and irregularly

&
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398 - 410

416 - 413.5

413.5 ~ 425.5

425.5 - 437
437 - 443.5
443.5 - 446

446 - 457.8

457.8 - 46305

laminated at places, some warping of layers bottomward,
strongly effervescent, gradational,

Carbonaceous mudstones: dark grey to black, coaly
layers throughout, some thin silty intervals |
(homogenecusly), bottommost 1.5 appears to be weathered
and is fragmented, gradational.

Mudstones: grey, homogeneously silty {(highly), dull,
structureless, non efférvescent, gradational below.
Sandstones: light grey, medium grained, strﬁcture1ess,
fractured (badly) and some places occasionally coated
with calcite, clean, non effervescent, bottomost

2 féet_are-homogeneouSIy muddy and grades to mudstone
below.

Mudstones: dark grey, silty intervals and at places
carbonaceous, non effervescent, gradational,bottommost
0.7' very coaly and black.

Silty mudstones: vague bands of silty intervals, dark
grey, feebly effervescent where silty intervals
encountered, poorly laminated, gradational below.
Si]tstones/mﬁdstones: slight dominance of silts,

Tight grey to grey, laminated and few cross-stratified
units, strongly effervescent, change below by gradatioﬁ.
Mudstones: highly silty, grey, obscure lamination,

1 foot of siltstones in the middle, gradational.

- Siltstones/mudstones: aimasf hemogenized sequence and

overall slight dominance of Si]ts, grey, laminated, few
delicate cross laminated intervals, strongly effervescent,

gradational.
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463.5 - 474.5

474.5 - 476.8

476.8 - 487.6

487.6 - 489

489 - 49]
491 - 492.5

492.5 - 493
493 - 499

499 - 504

504 - 512.5

512.5 - 514.5

.non effervescent, gradational lower junction.

Mudstones: dark grey to black, very vaguely banded at
intervals, silty intervals sometimes have very erosional
contents, interval between 470.5 - 472 very carbonaceous
and black, non effervescent throughout.

Sandstones: 1light coloured, medium grained and fine
grained, argillaceous layers, few,calcite veins along .
shear planes, non effervescent, gradational below.
Mudstones: dark grey, homogeneously silty, non prominent
famination, non effervescent, some stretches show
differentiated silty Iaminatidn, very gradational below.

Sandstones: grey, fine grained, richly argillaceous,

 non effervescent, gradational below.

Mudstones: dark grey, structureless, non effervescent.

Coal Seam: dominantly friable bright coal, initial

0.1' shaly.

Black carbonaceous mudstones, gradational below.
Mudstones: dark grey.to black, dull, structureless

non effervesﬁent, changes imperceptibly to the 1ithology
below.

Highly silty mudstones: grey, silts homogeneous1j
dispersed but also as thin occasional lenses and streaks,

no prominent structures, non effervescent.

Mudstones: grey, with occasfonal thin fine sandy Tayers,

-
R
&

Siltstones: . grey, obscure and irregular lamination,
feebly effervescent, abundantly argillacecus, gradational

below.

B I

v s



614.5 - 529.,5

529.5 ~ 535
535 - 541.4
541.4 - 556

Mudstones: grey, with thin 1" - 2" fine sandstone
intervals, non effervescent, gradational below.
Sandstones: extremely impure (15% argillaceous

matter homogeneously dispersed), fine grained, grey,
also thin differentiated shaly layers, feeble effervescence,
gradational below,

Sandstones: 1ight cbloured, fine to medium grained,
abundantly laminated and cross laminated, effervescent
(not effusively), abrupt below.

Conglomerate: Cadomin. generally coarse pebbles,

but fine to medium pebbles also present, abundance of
dark grey pebbles, sandy matrix of coarse to fine

sandstones.
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0-12
12 -17

17 - 36

36 - 42.5
42.5 - 48.4
48.4 - 51
51 - 56

56 - 57.5
57.5 - 69
69 - 71

71 - 84

84 - 85

95 - 96

SOH - 3 IDH -T700 3

No core.

Sandstones: grey, medium grained, criss crossed and
occasionally laminated, gradational below.
Sandstones: medium grained, grey to dark grey, with
lots of interlaminated mudstones.

Mudstones: dark grey, sparse lamination of siltstones,
effervescent, gradational below.

Silty mudstones, grey, bottommost 0.5' carbonaceous
mudstones, sparingly effervescent, gradational below.
Mudstones: coaly with lots of chunks of coal, rather
abrupt.

Sandstones: medium grained, highly argillaceous,
cross bedded, strongly effervescent, gradational below.
Mudstones: dark grey, slightly silty (homogeneously),

and occasional fine sandy interva]s,‘gradationa1

below.

Sandstones: medium grained, grey to light grey, criss

crossed, last 6 feet coarse sandstones.

Mudstones: dark grey to black, non effervescent,

structureless, gradational below.

Mudstones/siltstones: alternating sequence of the two

lithologies, siltstones particularly laminated,

gradational below.

Mudstones: dark grey, occasionally laminated, non

effervescent, gradational Tower junction.

Sandstones: fine to medium grained, grey, abundant

coaly bits, gradational below.
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9% - 97.5
97.5 - 99
93 - 111
111 - 114.4

1M4.4 - 115.6°

115.6 - 118.%5

118.5 - 121.8

121.8 - 126

126 - 130.5

130.5 - 132
132 - 135

135 - 14¢

149 - 180

Mudstones: carbonaceous, structureless, few coaly
streaks, non effervescent, gradational lower confact.
Coal Seam: All bright with only few inches of shales,
gradational below.
Siltstones: grey, sporadically argillaceous, effervescent,
laminated, gradatiéna] below.
Sandstones: fine grained, grey, slightly argillaceous,
effervescent, gradational below.
Mudstones: black, darker lamination of carbonaceous
matter, non effervescent.
Coal Seam:

0.3' Shaly coal.

0.4' Lumps of clean bright coal.
2.2' Bright friable coal with slight dirt in it.

2.9’

Mudstones: dark grey to black, very carbonaceous, non

- effervescent, gradational lower contact.

Mudstones: grey, very silty and sporadically laminated,
gradational below, effervescent.

Sandstones: fine grained, argillaceous, cross laminated,
effervescent, erosional below.

Mudstones: grey, all chewed up.

Mudstones: carbonaceous, dark grey, impregnated with
abundant big calcite veins.

Siltstones: gref, richly argillaceous, high-angled
lamination, effervescent, gradational below.
Siltstones/mudstones: mixed sequence, some intervals
differentiated, grey to dark grey, strongly effervescent,

few calcite veins, gradational 1dwer contact.
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180 - 185 Mudstones: grey to dark grey, highly silty {homogeneously),
strongly effervescent, sporadic Tamination, gradational
below.

185 - 189 ~ Siltstones: brownish grey, strongly effervescent,
gradational be]oﬁ.

189 - 194 Mudstones: grey, homogenecusly silty, feebly effervescent,

transitional lower boundary.

194 - 196 Coal Seam: A1l of it is ¢lean bright core-form coal.
196 - 198 Mudstones: dark grey to black, highly carbonaceous,

_ non effervescent, gradational below. .
198 - 205 Siltstones: grey to 11ght grey, highly argillaceous,

well laminated, abrupt below.

205 - 207.5 Coal Seam: Dominantly c¢lean bright {core-form) coal;

| ' bottommost 0.5' friable bright coal.

207.5 - 208.8 Mudstones: black, very carbonaceous, non effervescent, ﬁ
bottommost 0.4' have a wedge of bright coal, abrupt |
below. ' §

208.8 - 213.8 Mudstones: dark grey, very silty as short interlaminated :
layers, gradational below.

213.8 - 216.0 Coal Seam: Bright, clean and core-form coal except
bottommost 0.8' that is friable and bright.

216 - 221.,5 Mudstones: grey, highly silty, a small fracture in the
middle and thin calcitic filling. Also calcite-filled
void between 216 - 216.3, gradational below.

221.5 - 226 Coal Seam: Bright, clean core-form coal but only 1.8'

retrieved. Not sampled. Seam A,

s



226 - 226.3
226.3 - 236.0

236 - 239.5
239.5 - 242

. 282 - 246

246 - 247
247 - 248.2

248.2 - 255.5

255.5 - 260
260 - 273.3
273.3 - 283

293 - 296

Carbonacegus mudstones.

Seam B. In this interval the actual recovered core

is 6 feet. Initial 3 feet of which are slightly
dirty friable coal and remaining 3 feet are black
mudstones. ?Loss of coal.

Mudstones: black, slightly carbonaceous, non

- effervescent, structureless.

Coal Seam: Initial one foot clean bright core-form coal
and the rest bright friable coai. Seam C.

Only 2-feet of core in this interval. Initial 1.4' are
black mudstones and rest, i.e. 0.6', slightly shaly
coal - may be loss of coal here (Zabout 2').

Mudstones : carbonaceous, black, coaly streaks and

slightly silty, non effervescent.

Siltstonas: grey, highly argillaceous, vaguely laminated,
effervescent, gradational below.
Sequence starts with two feet of dirty fine grained

sandstones, rest cleaner, well sorted and distinctly

- medium grained, gradational below, effervescent,

Siltstones: brownish grey, highly argillaceous, laminated,

strongly effervescent, transitiaonal below.

Sandstones: Jlight grey, medium grained (dominance of
medium sands), effervescent.

Mudstones/siltstones: about equal representation,
effervescent throughout, gradational below.
Mudstones: black, very carbonaceous and

thin waly intraclasts, gradational below.
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296 - 304

304 - 317.5

317.5 - 317.9

317.9 - 319.7

319.7 - 332
332 - 335
335 - 336
336 - 354
354 - 356
356 - 357
357 - 360.8

Mudstones: dark grey to grey, short silty intervals,

laminated, effervescent, gradational.

Sandstones: grey to brownish gray, fine to medium

grained, strongly effervescent, cross-stratified

(high-angled), transitional below.

Mudstones: homogeneously silty and obscurely laminated,

effervescent, erosional below.

Sandstones: grey, fine grained, highly argillaceous,

below.

~apparently structureless, effervescent, gradational

Mudstones: grey, silty and a differentiated 1.5' of

si1ts in middle, gradational below.

Siltstones: 1ight grey to brownish grey, highly dirty

(argillaceous), effervescent,

-Mudstones: dark grey, carbonaceous, non effervescent,

structureless.

Mudstones: dark grey to black, highly silty (homogeneously

‘and as differentiated), sparingly effervescent,

occasionally laminated, gradational below.

Mudstones/siltstones: predominance of siltstones

(about 65%), siltstones are well laminated, mudstones,

grey and structureless.

Mudstones: homogeneously silty, grey, effervescent,

gradational.

Sandstones: fine to medium (dominance of fine sands

in the sequence}, brownish grey, ill-sorted, vaguely

laminated, effervescent, abrupt below.
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360.

391

399

-~ 406

410

419

422,

426

431

432.

445

8 ~ 391

- 399

- 406

- 410

- 419

- 422.5

5 -~ 426

- 431

- 432.5

5 - 445

456.4

Siltstones/fine grained sandstones; dominantly

siltstones with short intervals of fine grained sandstones,
criss crossed and cross laminated. The siltstones/fine
sandstones lithologies are at most places differentiated.
Mudstones: dark grey to black, structureless, coaly

streaks and thin layers here and there, non effervescent,

gradational below.

Coal Seam D, (Sampled) only 5.5' of core present.

0.5' Laminated coal,
~ 5.0' Bright core-form coal.

5.5’
Carbonaceous and coaly mudstones with lots of coaly
Tumps.
Mudstones: grey, homogeneously silty and some distinct
silty lamination, strongly effervescent, very transitional
below.
Siltstones/mudstones: Alternations of the lithologies
and the silty intervals exhibit ripple-drift type of
lamination, gradational below.
Mudstohes: brownish grey to black, effervescent,
obscurely laminated, gradational.
Siltstones: highly argillaceous, few calcitic veins,
effervescent, transitional below.
Mudstones: very silty (homogenecusly), grey, at least
0.5' of the interval is thoroughly decayed into clay.
Siltstones: 1ight grey, very clean and well washed,
hair-line calcitic structures {along lamination} and
some vertical.

Sandstones: fine to medium grained, grey to brownish

R ]
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456.4 - 458

458 - 460.3

460.3 - 481

483.5

481

483.5 - 501

501 ~ 506

506 - 615

515 - 526

526 - 527.5

527.5 - 546

B TP R

grey, last 1.5' have shaly intraclasts, gradational,
strongly effervescent,

Siltstones: grey, little argillaceous sediments,
effervescent, laminated.

Sandstones: medium grained with very large black mudstone
angular intraclasts. Clasts up to 3" in length and 2"
wide, erosional below.

Siltstones/mudstones: about 75% are silts that are clean
and display a varﬁety of sedimentary structures; 25%
mudstones that occur at intervals, some oblique

calcite veining, gradatiocnal below.

Mudstones: highly silty, grey and spuriously laminated,
effervescent.

Siitstones/mudstones about 80%, differentiated silty
intervals, effervescent.

Mudstones: grey, laminated at few places where distinctly
silty, strongly effervescent, abrupt below.

Coal Seam E. not sampled, only 5' of the core present

in this interval.

2.5' Extremely dirty coal (shaly).
2.5' Bright coal.

5.0
Mudstones: dark grey to black, very carbonaceous and
coaly bits here and there, non effervescent, apparently
structureless, gradational below.
Siltstones: grey, highly argillaceous, very hard siltstones,
effervescent.
Siltstones/mudstones: siltstones of lighter hue and

mudstones are very dark and non-laminated, silts



particularly effervescent and well-laminated.

546 - 552 Mudstones: grey, very richly argillaceous, some vuggy
calcitic infillings in latter half of the core, effervescent
throughout.

552 - 564 Mudstones/siltstones: about 30% siltstones, Tlaminated and
oblique banding {emphasized by the angle of penetration).

564 - 579 Siltstones: dirty grey, richly argillaceous, sporadically
laminated, gradational below.

579 - 584 Si?tstones/mudstoﬁes: 1ight grey to brownish grey sequence,
intermittantly laminated and banded, strongly effervescent
throughout, slight dominance of mudstones.

584 - h86 Black coaly mudstones: structureless, non effervescent,
very gradational below.

586 - 506.8 Mudstones: grey, very slightly silty (homogeneously),

effervescent, gradational below.
606.8 - 626.5 Mudstones: about 15% of siltstones homogeneously mixed,
vaguely laminated.
626.5 - 634 Mudstones: very carbonaceous and black, last 0.3* siity.
- ' A totaﬁ of about one foot of coal in this interval
(aggregate).
634 - 638 ? Coal Seam F, only about 1.5' of coal which also has

large "blobs" of carbonaceous mudstones.

638 - 651 Mudstones: black, very silty and carbonaceous, structureless,
gradational below.

651 - 655 Siltstones: highly argillaceous (homogeneously), bottommost
1' hair-line and intertwining calcite veins.

6b5 - 685 Mudstones: about 80% silts and 20% as non-descript

sequence of muds/silts, grey to dark grey, few sedimentary

structures, effervescent.
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685 -

695 -

696 -

707.5

713 -

720

727 -

736 -

747.5

748.3

752.6

S

695

696

707.5

- 713

720

727

736

747.5

- 748.3

752.6

758.6

Siltstones: slightly argillaceous, grey, few finely
disseminated coal "sand" grains, few oblique calcite

veins at places closely spaced, laminated at intervals,

very transitional below.

Siltstones/mudstones: alternations of, grey, laminated,
effervescent.

Siltstones/mudstones: about 70% siltstones and rest
mudstones, very oblique angle of Iaminatioﬁ here

{because of dri115ng angle).

Mudstones: dark brownish grey, slightly shaly, effervescent,
gradational. ' '
Siltstones/mudstones: about equal representation,
effervescent, laminated, gradational.

Mudstones: dark grey to black, structureless, non
effervescent, transitional below.

Only 4 feet of core in this interval and initial 3.5'

of which are clean mudstones and last 0.5' chewed up

coal, so if there was some ¢oal it would be between

729.5 - 736. 7 Coal Seam G.

Siltstones: 1ight coloured, laminated, fairly cross

bedded, effervescent, gradational below.

‘Mudstones: black, richly carbonaceous and sporadic

coal layers, gradational.

Siltstones: grey, well laminated and criss crossed,
argillaceous, gradational.

Coal Seam H. Only 4 feet of core present. Generally

clean coal but has few thin heavier intervals of coaly

core.




758.6 - 761

761 - 766

766 - 767.5

767.5 - 788

788 - 790.5

790.5 - 791

791 - 883

993 ~ 996

L P L it T ot e

Sandstones: fine to medium grained, clean and well

_ sorted, cfoss bedded (boldly), few intraformational

erosional contacts, strongly effervescent, gradational
below.

Sandstones: medium grained, very clean, cross bedded,
gradational below.

Sandstones: medium grained and in fact, continuation

of the above lithology, but tﬁis intervals is thoroughly
punctured by burrbwing organisms.

Sandstones:.c]ean medium grained with short (from

few inches to 1/2') gritty intérvals. strongly effervescent.
Alternations of mudstones and very fine sandstones,
sharp intraformational boundaries, strongly effervescent
gradational below.

Sandstones: fine grained, highly muddy, fine pebbles and
grits.

Sandstones: fine grained 1ight coloured, clean and

well sorted. This 1is very akin to intertidal facies.
Lots of calcite criss crossing between 867 - 880. This
is apparently due to local fracture-filling and not
ascribable to any regional faulting, only 0.3' of
intraclastic zone at 888.3'. (Muddy intraclasts in

fine grained sandy medium, some of these intraclasts
well-rounded), gradational below.

Rapid alternations of fine sandstones and mudstones:
sharp and some true erosional intraformational
boundaries, sandstones general]y'very c¢lean and well-

sorted and vague apparent parallel lamination, strongly

effervescent.



996 - 1185
185 - 1192
1192 - 1193
1193 - 1230
1230 - 1240
1240 - 1241
1241 - 1272
1272 - 1285

T g

“from 1181.5 < T1g5.

Moosebar Formation: Have some Targe fine sandstone

intervals,between 1027 - 1054.5 there are about 17 feet

of sandstones in total at variocus levels, bentonite

layers in the bottommost 5 feet. Cong1aﬁ;;;E;-at 1184.5"
defining the bottom of Moosebar Formation. The pebbles
in it are very sparsely dispersed and abundance of

coarse green sands (?glauconite), about 0.5' thick, i.e. v

Mudstones: dark grey to black, dominantly homogeneously

silty but at places well defined silty bands that are

well laminated, strongly effervescent, gradational

below.

Siltstones: light brownish grey, very highly argillaceous,

few calcitic veins along lamination, strongly effervescent,

very transitional below. _
Siltstones/mudstones: sequence generally dark grey,

slight dominance of Mudstones; sporadically 1aminated,
effervesce;t, gradational.

Siltstones: grey, richly argillaceous (comprising up to

20% argillite), well defined lamination and some criss-
crossing, effervescent, gradational.

Mudstones: black, very coarsely, non effervescent, strucfure]ess
gradational below.

Mudstones: grey, slightly silty, strongly effervescent,

vaguely laminated, . S

Conglomerate: Cadomin: starting at 1.5' are coarse

gritty sandstoﬁég, and have extremely sparsely

distributed pebbles, thence forth larger pebbles ensue.

= A e e = e ¢t i



0- 23
23 - 41.5
41.5 - 53.5
63.5 - 76.9
76.9 - 81.5
81.5 - 82.5
82.5 - 84.5
84.5 - 88.5
88.5 - 106.3

106.3 - 106.6

106.6 - 106.9

106.9 - 108

L aE - . T s o e

S - & <DH- 7ooy

No coré.

Sandstones: fine grained, well-laminated, silty and
slightly argillaceous.

Sandstones: very coarse and gritty with sprinkling

of fine to medium pebbles throughout, coaly fragments,
bottommost 2.5' fine conglomerate.

Mudstones: grey, silty at places e.g. 70.5 - ?1.5,
gradational below.

Sandstones: medium grained, cross bedded, some fine
grained sandy intervals, angular muddy intraclasts

in sequence one foot above the base, gradational to
siltstones below. ‘ |
Siltstones: coarse, inéﬁtIy arji]]aceous, gradational
below. |

Mudstones: grey to dark grey, structureless, gradational
below. :

Sandstones: fine grained, argillaceous (as well-defined
Tayers), gradational below.

Siltstones/mudstones: about 70% mudstones and rest
siltstones, transitional below.

Mudstoﬁes: dark grey, slightly silty and laminated,
gradational below.

Sandstones: fine grained, slump structures, gradational
lower end,

Mudstones: slightly silty, brownish grey, gradational

below.



108 - 109
109 - 112
1z - 115.7

115,7 - 126.9

126.9 - 131
“131 - 142
142 - 165
165 - 172
172 - 182
182 - 184.5

184.5 - 186.5

186.5 - 187

187 - 199

Sandstones: fine to medium (dominance of fine grained),
gradational.

Mudstones: slightly silty, argillaceous, sporadic
laminations, gradational.

Sandstones: fine grained, light grey, cross laminated,
transitional below. |

Mudstones with short intervals of siltistones.
Sandstones: fine‘grained, very thin silty and argillaceous
intercalations, bottom

highly eroded or channeled.

Siltstones/mudstones: about

equal representation, gradational.

Mudstones: brownish grey, short silty intervals {constituting
5%}, gradational,

Sandstones: medium grained, clean, cross-bedded,

initial 2 feet distinctly medium grained, gradational
below.

Mudstones: grey, slightly silty and obscurely laminated,
gradational.

Sandstones: fine grained, criss-crossed, slightly
argillaceous, gradational below.

Mudstones: dark grey to black, richly carbonaceous,
gradational. |
Sandstones: fine grained, ¢lean and reasonably sorted,
gradationalﬁ

Mudstones: highly silty, dark grey, gradational below.

ot Sy oA e ket ® e



199 - 201

201 - 206

206 - 207

207 - 208
208 - 240

240 - 250

250 - 252

262 - 256.5

256.5 - 258

258.5 - 287

287 - 294.5

294.5 - 295
295.5 - 296

5

.5

Mudstones: richly carbonaceous and dark grey to black,
gradational.
Mudstones: grey, slightly silty (homogeneously),
gradational lower end.
Mudstones: highly carbonaceous; few coaly streaks,
structureless, gradational below.
Coal: very dirty, only about 0.7' recovered,
Mudstones: dark grey to grey, about 5% of siltstones
(as thin differentiated layers throughout), laminated,
transitional below.
Sandstones: fine grained (initial 3 feet), rest of the
sequence siltstones/mudstones.
Mudstones: dark grey, very carbonaceous, gradational to
c0a1.seam below.
Coal Seam: only 1.5' recovered.

0.3' Hard bony coal,

0.3' Evenly laminated coal.

0.6' Bright, solid coal.
0.3' Bright, friable coal with some dirt bands.

1.5
Siltstones: grey, very muddy, bottommost 0.5' fine
sandstones,
Siltstones: 1ight brownish grey, thin intervals of fine
sandstones, slightly argillaceous (homogeneously),
laminated, gradational below.
Mudstones: very silty, last two feet very carbonaceous
and have coaly stringers, abrupt below.
Coal: bright, solid coal.

Mudstones: black and richly carbonaceous, gradational.



296 - 306 This interval is depicted by two markers bul only
6 feet of core recovered that is composed of mudstones,
some coaly mudstones between 297.5 - 298.5. Since the core
js short by four feet, could it be coal?.

306 ~ 311 Mudstones: grey to dark grey, richly silty (homogeneously),

gradational beloy.

A1 - 35 Sandstones: fine grained, interlayering of thin siltsione
bands, 1am1nated{ gradational.

315 - 325 Mudstones: very si]ty and sporadically laminated,
gradational.

- 325 - 329 Siltstones: coarse grained {or very, very fine sandstones),

fine argillaceous intraclasts, transitional below.

329 - 33 Mudstones: black and very carbonaceous, thin coaly
layers, grédationaT below.

335 - 336 Siltstones: brownish grey, slightly argillaceous
{homogeneously), transitional. '

336 - 338 Mudstones: homogeneously silty, structureless,
gradational lower end.

338 - 365 Siltstones/mudstones: slight dominance of siltstones
(1aminated), gradational.

365 - 366.8 Mudstones: black, slightly carbonaceous, abrupt below.

366.8 - 368.8 Sandstones: medium grained.

368.8 - 375 Mudstones: grey, very silty, gradational béTow.

375 - 380 Siltstones: highly argillaceous, well 1aminated,

transitional below.

380 - 385.3 Mudstones: homogeneously silty, brownish grey, gradational.
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385.3 - 388.3

388.3 - 405
405 - 406
406 - 410
410 - 413

. 413 - 456.5
456.5 - 458
458 - 460
460 - 462
462 - 464.5
464.5 - 48]
481 - 484
484 - - 496
496 - 510

Mudstones: richly carbonaceous and sporadic coal
stringers.

Sandstones: medium grained, prominently cross-hedded
and some cross-sets exhibit erosional contacts
{truncated cross-sets), gradational below.
Siltstones: Tlaminated (obscurely), argillaceous,
gradational.

Mudstones: homogeneously silty, structureless,
gradational beTow;

Carbonaceous mudstones, some coaly layers.
Mudstones: grey to dark grey, ﬁo apparent siltstones
(may be homogeneous).

Mudstones: richly carbonaceous and some shales.
Coal: friable, bright with shaly Jayers.
Carbonaceous shales/mudstones.

Coal: bright and solid.

Mudstones: initial & feet richly carbonaceous and
have coaly stringers, rest dark grey to black mudstones,
gradational below.

Sandstones: light grey, fine grained, very 1ittle
argillaceous matter, gradational.
Siltstones/mudstones: about equal representation,
gradational below.

Sandstones: light grey, fine grained, clean and well-
sorted, profusely criss crossed; bottommost 5 feet
have thin layers of mudstones that have erosional

contacts, abundant argillaceous intraclasts here and




510 -

552.5

555 -

556 -

" 556.5

563 -
567 -

571 -
578 -

586.2

59¢ -

597.5

600.5

§52.5

- 555

556

556.5

- 563

567
51

578
586.2

- 596

597.5

~ 600.5

- 635.5

there, very transitional lower end,
Sandstones: coarse grained, clean and well-washed,
fairly well sorted, gritty intervals at places, coaly
fragments, very distinctly cross-bedded but some
intervals are structureless, e.qg., bottommost 15 feet,
gradational below.
Mudstones: grey to light gr%y, highly silty {homogeneously),
gradational below.
Sandstones: fine grained, argillacesus, gradational below.
Mudstones: slightly silty, sharp erosional contact below.
Sandstones: medium grained, cross-bedded, few silty
intervals with sharp mutuél boundaries, erosional below.
Mudstones: bottommost 2.5' black and carbonaceous.
Coal Seam: (only 2.2' core recovered).

.1' Bright, solid coal.

Carbonaceous mudstones,
' Chewed up dirty coal.

2.2'

Mudstones: black carbonaceous structureless, gradational.

[ e BE
L 00—t

Sandstones: medium grained, clean, profusely cross
laminated, gradational.

Siltstones/mudstones: about 70% siltstones, gradational
below. |

Sandstones: fine grained, s1ightly dirty, gradational
to silts below. )

Siltstones: high argillaceous, laminated, gradational
below. '

Mudstdnes: silty at places, much of the seguence

homogeneous, gradational.



635.5

637

641 -

- 646.3

656 -

670

700 -

710 -

. 720 -

727 -

734 -
735

736 -

741

- 637

641

646.3

- 636

670

700

710
720

727

734

735

736

741

765.6

Mudstones: carbonaceous, some coaly intervals {as
stringers), gradational.

Mudstones: brownish grey, very silty and occasional
vague lamination, gradational.

Siltstones: grey, high argillaceous content, laminated.
Boftom 1.5' fragmented throughout and the fracture

planes encrusted with calcite.

- Mudstones: dark grey, very carbonaceous between 651 - 651.3,

gradational.

Siltstones/mudstones {slight dominance of silts),
laminated at places, gradational.

Siltstones: grey, argillaceous and vaguely laminated,
gradational.

Mudstones: homogeneously silty, structureless.
Mudstones: Between 710 - 720 only a foot of core

{as large fragments of mudstones), some coaly fragments

here and there.

Coal Seam: only 1 foot recovered. The coal is

thoroughly fragmented and is of bright type.

Mudstones: dJnitial 4 feet carbonaceous and at places
coaly, rest have thin silty layers that are well
laminated, abrupt below.

Coal: bright, solid ~ some of it fragmented.

Mudstones: dark grey to black, carbonaceous, gradational
betow.

Siltstones: richly argillaceous, laminated, profusely
criss crossed, transitional below.

Mudstones: grey, initial 5 feet have silty laminae,

gradational below.
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765.6 - 7712 Mudstones: black, locally carbonaceous [especially
discernible on the shiny and sheared surfaces}.

This interval is highly impregnated with calcitic
matter throughout. It occurs (calcite) more as a
fissure-filling than as veins (disordered, chaotic

aﬁd bifurcating or anastomosing structures of calcite).
On the whole, this 1ithology is very reminiscent of the
rocks encountered at the bo%tom of SOH 1 that were
thought to be in anamolous juxtaposition and hence the
inferrence of a fault. Another distinct feature
encountered here is the very steep nafure of the laminafion
{in relation to the core axis} and the rocks immediately
above and below this interval exhibit much more gentle
lamination. Also, features such as micro-slip faulting
{emphasized by calcite veins) occur.

772 -~ 784 Siltstones/mudstones: slight dominance af mudstones,
difficult to differentiate the 1ithologies because of
imperceptible blending of each other.

784 - 797 Mudstones: grey, highly silty, short laminated intervals,
gradational below.

797 - 839 Sandstones: fine grained, blend at places into short
silty intervals, laminated, uniformly disseminated
argillaceous sediments.

839 - 859 Mudstones: grey, exhibit slight silty laminae.

© e eer s e ey ——— e e
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859 - 902

902 - 927

g27 - 931

931 - 931.8

931.8 - 1026

Coal Seam: Seam A sampled

Interval Recovery Lithology

859 - 8o4 0.8" - Initial 0.3' bony coal, rest
bright lumps of coal.

864 ~ 867 0.8 A1) bright lumps of coal,light.

867 -~ 870.5 2.0} Dominantly bright coal, but

: . bottomwards heavy chunks of coal.

870.5 - 872.5 1.0 Bright coal, all fragmented.

872.5 - 876 0.5 Bright and 1ight coal.

876 - 880 N R Initial 0.5' bright solid coal,

"rest friable coal.

880 - 882.6 1.5¢ Bright, but some heavier
chunks of coal,

882.6 - 886 1.5' Bright and well Taminated
coal Tumps.

886 - 890 0.4 Bright chunks of coal.

830 - 891.% 0.8' Bright solid coal.

891.5 - 896 5.0 Carbonacaous and coaly mudstone
{not included in the sample),

836 - 902 6.0 Bright coal and 0.4' mudstone
layer. '

43’ - 213
{49.5%}

Sandstones: coarse grained, very clean, 1ight grey,
widely spaced cross-bedded units, abrupt below.
Sandstones: medium grained, light brownish grey,
siltstones/mudstones intraclasts in the middie 1.5°',
very gradational below.

Sandstones: medium grained, well-washed and fairly

_we?i sorted, few greenish flat intraclasts, sporadic

quartzite pebbles, Note that this interval is not a
conglomerate - just a few pebbles "floating" in clean
medium grained sandstones, very transitional below.
Sandstones: fine grained, 1ight coloured, clean,
characteristically becoming finér {very gradually)
bottomwards, Bottommost 35 feet are therefore very

fine sandstones and have occasionally thin, platy shaly

intraclasts, some shaly layers, transitional below.



1026 - 1037

1037 - 1058

Siltstones/shales: rapid alternations of {slight
dominance of siltstones), mutual ercsional contacts,
gradational below.

Mudstones/shales: These are typical Moosebar
lithologies, well laminated mudstones with occasional

burraws.
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" BOREHOLE SAMPLES:

REPORT OF ANALYSES ON FLOAT-SINK MATERIAL.

|

CLIENT: Denison Mines Iamlted DATE: January 27, 1971.
PROJECT: Saxon C.E.S. PROJECT NO.: S1-84&
SAMPLE NO.: SI-A  Seam E ~C.E.S. SAMPLE NO.: 90
E — S = e —
TABLE 1.  SIZE AND FLOAT-SINK ANALYSES.
- Sp.Gr. ' o ' L
fsize - 1.40 [1.40-1.50 }1.50-1.60 + 1.60 TOTAL
176" x 28 m. 31.68 1.76 1.37 49.19 84.00
28 x 200 m, 6.27 1.22 1.10 3.48 12.07
TOTAL 37,95 | . 2.98 2.47 52.67 96.07
- 200 am. This fdaction forms 3.93% of tl!:e' total sampie.
TABLE 2.  ANALYSES. 7,
P> o we. ash | v, | F.c. | B.T.v.{F.s.1.] s,
ety o 8Lty % % % % /1b. %
- 1.40 37.95 | 3.81] 24.20| 70.93)15,020 | 8%,8%,9 o0.61
d -
1.40 - 1.50 2.98 | 17.67 | 24.18 | s57.69 13,200 | 7,7,7 | o0.61
1.50 - 1.60 2.47 | 19.14 ) 20.72| s9.68{12,300 ! 6,6,6 | 0.62
+ 1,60 52.67 | 78.80 0.38
= 200 mesh 3.93 25.30 3,3,3| 0.52
TOTAL 100.00 | &4.9 0.49

C.E.S, FORM 22

"~ RSS:hg

CYCLONE ENGINEERING SALES LTD.

_i.Per. ¢5;‘5F*’!T oA ~~:'

R."S. Sehga], P. Eng.
lanager

Laboratory




-

X

3

;
L

- — - e e e et e+ = mmen m e bl U U S
. ; .
O Sy
. -

BOREHOLE SAMPLES:

REPORT OF ANALYSES ON RAW MATERIAL

CLIENRT: Denison‘Mines Limited
'-PROJEFT: Saxon

CLIENT SAMPLE ¥0.: SI-B  Seam D

»

DATE: January 27, 1971.

. 81-84

s

* Q.E.S. SAMPLE NO.: 91

ANALYSES ON AIR DRY BASIS:
ASH: | 8.95%
' VOLATILE MATTER:

RESIDUAL MOISTURE: 0.37%

FIXED CARBON:

—

e,

FREE SWELLING INDEX: 6%,6%,6%
B.T.U./1b.:. |
SULPHUR: - 0.30%

BRANK:

EEHARKS&

. C.E.S. Form 17

Per:

~’ % . CYCLONE ENGINEERING SALES LID.

Desef od

ratory

- RSS:hg o I % S:’Sehgaq, P. Eng.

- . )  .{ e T ~ Head of Lab
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- BOREHOLE SAMPLES: REPORT OF ANALYSES ON ?LOAT-SINK MATERIAL.
CLIENT:  Denison Mines Lﬁnited DATE: January 27, 1971. -
PROJECT:  §axon - ' C.E.S. PROJECT No,:  SI-84
SAMPLE NO.: SI-B  Seam D © C.E.S. SAMPLE WO.: 91

f ——— e - —
TABLE 1. SIZE AND FLOAT-SINK ANALYSES,

: Sp.Gr. . .
Size - 1.40 |1.40-1.50 }1.50-1.60 + 1.60 TOTAL
14" % 28 m. % :

/4 % 28 66.11 4.52 2.46 6.08 79.17
28 x 200 m. 14.35 0.79 0.16 0.97 16.27
3 : —— — > — e T e T |

TOTAL 80.46 5.31 2.62 7.05 95.44
- 200 m. This frahions forn.:is_ 4.56% of the total sa_mp]re.

. TABLE 2,  ANALYSES. "
Fro~-Fro We. Ash V.M, F.C. B.T.U. | F.5.I. S,
ction 'E},-c- % A Z % flb, %
- 1.40
80.46 | 3.60 | 25.41| 70.62 | 15,060 |8%,8%,8%k 0.31
1.40 - 1.50 5.31 | 16.86 | 23.08| 61.69 | 12,550 |&,4%.4% 0.30
1.50 - 1.50 2,62 |19.39 | 28.05|52.19 | 10,740 |3%,4,4 | 0.18

\ -+ 1.60 7.05 | 38.9 0.15

h 200 mesh 4.56 | 10.81 5,5,5% 0.30
TOTAL 100.00 | 7.43 6%,6%,6% 0.29

C.E.S. FORM 22

BSS:hg

CYCLONE ENGINEERING SALES LTD.

i

R.”S. Sehgal,dﬁ, Eng.

_Per:

- Laboratory Ma

ger
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; BOREHOLE SAMPLES: ' REPORT OF ANALYSES ON RAW MATERIAL
5 , L | _
f CLIENT:  Denison Mines Limited DATE: February 23, 1971.
: 'PROJECT:  Saxon : . @.E.S. PROJECT NO.:
¢ ] , ) : s81-84
; 1 CLIENT SAMPLE N0,: SDH-3 - Seam D
.t- ~ . - B o . c.gosn ijLE HD-: 95
E s ' ' -

P | amavyses on a1z pry BASIS:
o o ASH: I f:?.zoz
| VOLATILE MATTER: 24,957,
RESIDUAL MOISTURE: 0.35%
“  311£§ 0&330N: . 67,50%

_.(/_.)__T,._e.. ‘...____._.-.\.l..;.. .-

FREE SWELLING INDEX: 7, 7, 7%
B.T.U./1b,:. - 14,620

I N

K

T : SULPHUR: © .0.39%

RANK: . o

¢

EEMARKS

1 . ° B H ;7.

o March 9, 1971 - B.T,U., Sulphur and rask added.

=

‘€.E.S. Form 17

)

'CYCLONE ENGINEERING SALES LTD.

. RSSﬁhg _ ' P ?er:

RS S, SehgalJ P, Eng.
Head of Labodiarory
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BOBEHOLE SAMPLES:
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-

" REPORT OF ANALYSES ON FLOAT-SINK MATERIAL.

CLIENT: Denison Mines Limited 'DATE: February 24, 1971.
" PROJECT:  Saxon o C.E.S, PROJECT KO,: S1-84%
{ SAMPLE ¥O.: SDH-3 (Seam D) C.E.S, SOPLE NO.: 96
L= = == ——— == e — ==
TABLE 1. SIZE AND FLOAT-SINK AMALYSES.
Sp.Gr. ' _
Size - 1.40 [1.40-1.50 |1.50-1.60 + 1.60 TOTAL
1/4" x 28 m.
67.50 2.69 1.72 4.49 76.40
28 x 200 = 17.64 0.96 0.42 0.97 =19.99
~ TOTAL 85.14 3.65 2.14 5.46 96.39
- 200 m. 3.61
TABLE 2.  ANALYSES.
Fr Pro Wt. Ash V.M, F.C. B.T.U.| F.S.I.] 8.
Betf g nitt % % % % /1b. %
- 1.40 , 3
85.14 3.94| 25.54 | 70.17 { 13,620 |8,8,8% | 0.43
1.40 - 1.50 3.65 | 14.88] 23.43 | 61.34 | 12,560 |2,2,2% [ 0.32
1.50 - 1.60 2.1% | 20.80 10,970 [1,1%,1% 0.29
+ 1.60 S.46 | &47.44 0,15
i.-_—=======__-__
= 20Q mesh 3.61 13.97} 25.17 | 53.68 3%,4,4 | 0.34
TOTAL 100.00 7.44 ' 0.40

. N . . .
" o BT — = e e PP s
' . A : N .

C.E.S. FORM 22

CYCLONE ENGIMEERING SALES LID.

March 9/71 - B,T.U. and Sulphur

—

- gdded.

C

RSS:hg

Lt

g

: Pef:

3

£

N Eng.

.QS. Sehgal, E
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- BOREHOLE SAMPLES:

[ 4

REPORT OF ANALYSES ON RAW MATERTAL

. CLIENT:  Denisor Mines Limited

PROJECT: Saxon

DATE: February 24, 1971.

C.E.S. PRQJECT NO,:

CLIENT SAMPLE 80.: SDH-3, Seam A s1-84
, _ .E.S, SAMPLE Mo,: 97
ANALYSES ON AIR DRY BASIS: |
ASR: o © 9.03%
~ VOLATILE MATTER: 21.19%
© RESIDUAL MOISTURE: 0.40%
FIXED CARBON: ss.séz N
FREE SWELLING INDEX: 23, 23, 23
B.T.U./1b,: . | 13,970 ]
. SULPHUR: 0.35%

BARK:

" REMARKS:

March 9, 1971 - B.T.U., Sulphur and Renk added.

.

~ RSS:hg

Per:

- CYCLONE ENGINEERING SALES LTD.

A

rls. Sehgal,lP.. Eng.
' Head of Laborafory
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BOREHOLE SAMPLES:. | ~MEPORT OF ANALYSES ON RAW MATERTAL

_" CLIENT: Denison Mines L-:i.mited - DA'j:E: Jaruary 27, 1971.
PROJECT: Saxon - C.E.S. PROJECT NO.:

. 51084
CLIENT SAMPLE NO.: 51-A . Seam E '

C.E.S, SAMPLE NO.: 90

-

ARALYSES ON AIR DRY BASIS: |
ASH: o - 45.12% SN
VOLATILE MATTER: e |
_BESIDUAL MOLSTURE: 0,467
~ FIXED CARBON: |
FREE SWELLING INDEX: 3%,5%,4
BJI.UL/lb.: o RS
 SyLBHUR: 0.50%
. ,

= R -

REMARKS :

‘C.E.S. Form 17 _' I A
- S CYCLONE ENGINEERING SALES LTD.

-

. BSS:hg S et Y EJA"f

S Lo e - Head of Labpratory
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BOREHOLE SAMPLES: _ REPORT OF ANALYSES ON RAW MATERIAL
CLIENT: Denison Mines Limited  DATE: February 24, 1971.
PROJECT:  Saxon " €.E.S. PROJECT KO.:
: - .81-84
CLIENT SAMPLE ¥0,: SDH-4, Seam A )
B C.E.S, SAMFLE NO.: 98
ANALYSES ON AIR DRY BASIS:
asH: . . 13.60% ’
-~ WOLATILE MATTER: 22.437%
BESIDUAL MOISTURE: 0.32%
-~ FIXED CARBON: 63.65% I
FREE SWELLING INDEX: 4%, 5, Sk |
B,T.U./1b,:. 13,120
SULPHUR: : "o.z‘zm
RARK: . mvb

REMARKS ;

March 9, 1971 - B,T,U,, Sulphur and Rank added,

C.E.S. Form 17 :
S CYCLONE ENGINEERING SALES LTD,

R. g Séhga1,f. Eng.

Eead of Labordtory
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BOREHOLE SAMPLES:

REPORT OF ANALYSES ON FLOAT-SINK MATERIAL.

.‘

ir—\
N
CLIENT: penison Mines Limited DATE: January 27, 1971.
PROJECT: KAlyé Rivek Coml Eidond C.E.S. PROJECT NO.: S1-84
SAMPLE NO.:  §I-A S‘e_ Lt g ~-GaE.S, SAMPLE NO.: 90 _
.’M‘. o ‘ T
TABLE 1.  SIZE AND FLOAT-SINK ANALYSES.
Sp.Gr, ) .
1 size - 1.40  {1.40-1.50 }1.50-1.60 + 1.60 TOTAL
(1] - )
/4" x 28 w, 31.68 1.76 1.37 49.19 84.00
28 x 200 m. 6.27 1.22 1.10 3.48 12.07
TOTAL 37.95 2.98 2.47 52.67 96.07
- 200 m. This flaction forms 3.93% of tlLe total sample.
— TABLE 2.  ANALYSES.
Py Pro Wt. Ash V.M. F.C. B.T.U.[ F.S.I. s.
LY g ~CX Lt % % % /ib. rd
- 1.40 37.95 | 3.81| 24.80 | 70.93 {15,020 | 8%,8%,4¢ 0.61
1.40 - 1.50 2,98 | 17.67 | 24.18 | 57.69 | 13,100 | 7,7,7 | 0.61
1.30 - 1.60 2.47 | 19.14 | 20.72) 59.68 {12,300 | 6,6,6 | 0.62
+ 1.60 52.67 | 78.80 0.38
= 200 mesh 3,93 25.30 3,3,3 | 0.52
TOTAL 100.00 | 44.9% 0.49
C.E.S. FORM 22
CYCLONE ENGINEERING SALES LID.
o Per: E‘_’%/r[ M
. R."8, Sehga], P. Eng.
- RS5:hg - Laboratory lzianager
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BOREHOLE SAMPLES: BEPORT OF ANALYSES ON RAW MATERIAL

PROJECT: Talwa River—Coal ¢.E.S. PROJECT NO,:

CLIENT: Denison Mines Limited DATE: January 27, 1971.

SA o)
S1-84%

CLIENT SAMPLE NO.: SI-B R
. o  C.E.S. SAMPLE NO,: 91
.Jl“"\_ . D ’ . ] -

ANALYSES ON AIR DRY BASIS:
ASH: 8.95%
VOLATILE MATTER:

RESIDUAL MOISTURE: 0.37%
FIXED CARRON:

| FREE SWELLING INDEX: 6%,6%,6%
B,T.U./1b.:. |
SULPHUR: ~0.30%

RANK:

C.E.8, Form 17
. CYCLONE ENGINEERING SALES LTD.

Per: M V\j .

RSS:hg - R. §7 Sehgal, P. Eng.
Head of Labdratory
' 1
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BOREHOLE SAMPLES:

REPORT OF ANALYSES ON FLOAT-SINK MATERIAL.

CLIENT:

Denisgon Mines Iimited

DATE: January 27, 1971.
PROJECT: ﬁm;ﬁoal C.E.S. PROJECT NO.: 81-84
SAMPLE NO.:  S1-B sﬁtl/h-\ D LaE.5, SAMPLE NO.: 91
TABLE 1.  SIZE AND FLOAT-SINK ANALYSES.
size 2%t 140 J1.40-1.50 |1.s0-1.60 | +1.60 | TomaL
14" x 28 w. 66.11 4.52 2.46 6.08 79.17
28 x 200 m. 14.35 0.79 0.16 0.97 16.27
TOTAL 80.46 5.31 2.62 7.05 95.44
- 200 m. Thie frabtions forms &.56% of thle total sample.
TABLE 2.  ANALYSES.
P"acqoir""ﬂrt w;_ ish vin. Fic. B}'{{,‘_]' F.S.1. :
- 1.40 80.46 | 3.60 | 25.411} 70.62 | 15,060 |8%,8%,8% 0.31
1.40 - 1.50 5.31 | 14.86 | 23.08| 61.69 | 12,550 |4,4%,4% 0.30
1.50 - 1.60 2.62 |19.39 | 28.05| 52.19 | 10,740 |3%,4,4 | o.18
+ 1.60 7.05 | 38.9 0.15
- 200 mesh 4.56 | 10.81 5,5,5% 0.30
TOTAL 100.00 7.43 63;,6%,6Ik 0.29

C.E.5. FORM 22

R8S:hy

P ——

L+ ey e et R R T A M e 7
HE

CYCLONE ENGINEERING SALES LID.

A

R,”S. Séhgal, '+ Eng.
Laboratory Marager

Per:

e
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-BOREHOLE SAMPLES: - REPORT OF ANALYSES ON RAW MATERTAL

'GLIENT: Denison Mines Limited DATE: February 24, 1971.
PROJECT: S9-A)EONS Coal
CLIENT SAMPLE M0.: SDH-3, Ses®H

. Sfean ﬂ‘ a

C.E.5. PROJECT NO,:
S1-84

C.E.S, SAMPLE NO.: 97

ARALYSES ON AIR DRY BASIS:

ASH: 2.03%

VOLATILE MATIER: 21.19% A e
RESIDUAL MOISTURE: 0.450% |

FIXED CARBON: 69.58%

'FREE SWELLING INDEX: 23 2%, 2%

B.T.U./1b.:. 13,970
. SULFHUR: 0.35% e

RARK: . mvh

REMARKS :

March 9, 1971 - B,T.U,, Sulphur and Rank added.

C.E.S. Form 17 :
CYCLONE ENGINEERING SALES LID.

- P;r: W ""/r ’

RSS:hg : RJ 5, Sehgal, [P, Eng.
- Head of Laboratory

oy
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BOREHOLE SAMPLES:

REPORT OF ANALYSES ON FLOAT-SINK MATERIAL.

i

CLIENT: Denison Mines Limited DATE: February 24, 1971.
CHRFnl Carsi K )
PROJECT: iverCoal C.E.S. PROJECT NO,: 51-84
SAMPLE 0. D3 (e ®) Sy ee HSES-SABENO 97
TABLE 1,  SIZE AND FLOAT-SINK ANALYSES.
5p.Gr, |
Size - 1.40 [1.40-1.50 .}1,50-1.60 + 1,60 TOTAL
1/4" x 28 m. 64. 54 12.63 3.08 1.57 81.82
28 x 200 m. 12.82 1.76 0.41 0.45 +15.44
TOTAL 77.36 14.39 3.49 2.02 97.26
- 200 m. 2.74
TABLE 2.  ANALYSES.
F Pro v, Ash v.M., | F.c. | B.T.U.| F.8.1.] 8.
Tae tf-on erp ” A % 4 Jlb, %
- 1.40
77.36 | 5.59 { 21.77]72.24 | 14,690 |3%,4,4 | 0,35
1.40 - 1.50 14.39 | 16.88 | 18.75| 63.97 | 12,400 [1,1,1% | 0.28
1.50 - 1.60 3.49 | 29.81 10,170 |1,1,1 | ©O.21
+ 1,60 2.02 | 51.73 0.18
~ 200 mesh 2.74 [ 16.91 | 16.89 [ 52.90 1,1,1 | 0.38
TOTAL
100.00 [ 9.30 0.33

C.E.S. FORM 22

March 9/71 - B,T,U, and Sulphur

RSS!

gdded,
hg ‘

CYCLDNE ENGINEERING SALES LID,.

-

e r— s B e =

Per: W/‘//r '

R.I5. Sehgal, P.
Laboratory Mana

er

¢ 1 ——

Eng.
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BOREHOLE SAMPLES: REPORT OF ANALYSES ON RAW MATERIAL

' CLIENT SAMPLE NO.: SDH-3 - Seam D

CLIENT: Denison Mines Limited DATE: February 23, 1571.

Coal C.E.5. PROJECT MO, :
51-84

. C.E.S. SAMPLE NO.: 96

ettt
————

PROJECT:

SEAM D

ANALYSES ON AIR DRY BASIS:

ASH: 7,20%

VOLATILE MATTER: 24.95%
RESTIDUAL, MOISTURE: 0.35%
.FIXBD CARBON: . B7,50%

FREE SWELLING INDEX: 7s 7, 7%

B,T.U./1b.: . 14,620 o
SULPHUR: . .0.39%

RARK: mvb

REMARKS ;

March 9, 1971 - B,T.U,, Sulphur and rank added.

C.E.5. Form 17 ‘
CYCLONE ENGINEERING SALES LTD.

oo f A

R. S. SehgalJ P. Eng.
Head of Labodatory

RSS:hg © Pem

Poerdi 4
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BOREHOLE SAMPLES:

REPORT OF ANALYSES ON FLOAT-SINK MATERIAL,

Denison Mines Limited

CLIENT: DATE: February 24, 1971.
. SA¥oN ecin .
PROJECT:  Kelowa -Riuer Coal C.E.S. PROJECT NO,: S1-84
SAMPLE NO,: SDH-3 (Seam D) C.E.5, SAMPLE NO,: 96,
TABLE 1, SIZE AND FLOAT-SINK ANALYSES,
S5p.Gr.
Size - 1.40 {1.40-1.50 [1.50-1.60 + 1,60 TOTAL
174" x 28 m.
: 67.50 2.69 1.72 4.49 76.40
26 x 200 m. 17.64 0.96 0.42 0.97 %19, 99
— — ——— —— —— = — r—
TOTAL 85.14 3.65 2.14 5.46 96.39
- 200 m. 3.61
TABLE 2.  ANALYSES, .
PN Pra Wt. Ash V.M., | F.6. | B.TW.|FS.2.| S,
Tty on STt % % % % /1b, %
- 1.“‘0
85.14 3.94) 25.54 | 70.17 | 13,620 ]8,8,8% | 0,43
1.40 - 1.50 3.65 | 14.88{ 23.43 | 61.34 | 12,560 [2,2,2% | 0,32 |
1.50 - 1.60 2.3 | 20.80 10,970 [1,1%,14 0,29
+ 1.60 5.46 | 47.44 0.15
= 200 mesh 3.61 [ 13.97| 25.17 [ 53.68 3,454,411 0.34
TOTAL 100.00 7.44 0.40

C.E.S. FORM 22
March 9/71 - B,T.U. and Sulphur

RSS:hg

added,

CYCLONE ENGINEERING SALES LID.

Per:

~A

R.VS. Sengal,

.' Eng.

Laboratory Manhger

Lt s ot e —— AT ep s SRS AU e

e e o e v Y mo———
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BOREHOLE SAMPLES:

REPORT OF ANALYSES ON RAW MATERIAL

CLIENT: Denison Mines Limited

DATE: February 24, 1971.
. T Axped o
PROJECT:  Hekwa-Riwer Coal C.E.S. PRQJECT NO.:
81-84
CLIENT SAMPLE NO.: SDH-4, Seam A
- sEAR K ~

ANALYSES ON AIR DRY BASIS:

ASH; 13.60%

VOLATILE MATTER: 22,.437%

RESIDUAL MOLSTURE: 0.32%

FIXED CARBON: 63.65%

'FREE SWELLING IMDEX: 4% s, 5%

B,T.U.f1b.: . 13,120

SULPHUR: 0.24%

RANK: mvb

REMARKS:

March 9, 1971 ~ B.T.U., Sulphur and Rank added.

c.E:s. Form 1? )

RSS:hg

s St T PRI
. L '

GYGLQNE ENGINEERING SALES LTD.

o Lo d A

Ri Fn sdehgal, > Eng.
Head of Laborgtory

. ,ﬁmﬂ,.*_,_.....,..,.-w_.-—.-.—m—-:—p-ﬂp-'-‘
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BOREHOLE SAMPLES:

REPORT OF ANALYSES ON FLOAT-SINK MATERIAL.

CLIENT: Denison Mines Limited DATE:  February 24, 1971.
SAxval corgk
PROJECT:  KekweRiwer Coal (NAFAWAY) C.E.S. PROJECT N0.: $1-84
SAMPLE NO.: SDH-4 (Seam A) _C.E.S. SAMPLE NO.: 98
—— e ik....—”—:—ﬂ H_A- L.n,_,__rl.:* . —r—
TABLE 1. SIZE AND FLOAT-SIWK ANALYSES.
Sp.Gr,
Size - 1.40  {1.40-1.50 }1.50-1.60 | + 1.60 TOTAL
174" x 28 m.
/47 % 28 m 51.27 6.88 3.99 11.41 73.55
28 x 200 . 17.17 2.42 0.67 2.07 | _22.33
— —— —_—
TOTAL 68.44 9.30 4.66 13.48 95.88
TABLE 2.  ANALYSES.
P Pro W, Ash V.M, | F.C. B.T.U, | F.S.I. S.
8L o bl % % % % /ib. %
- 1.&0 .
68.44 | 5.97 1 21.79 | 72.12 | 14,850 | 75.7%. 45 0.3
1.40 - 1.50 9.30 | 15.73 | 20.41 | 63.54 | 12,450 I2%,2%,3] 0.27
1.50 - 1.60 -
4.66 | 23.59 10,670 | 2,2,2 | 0.14
+ 1.60
13.48 | 47.73 0.18
——— ——— — ————
* 200 mesh 4,12 { 13.70 | 24.23 | 51.86 by, 23,24 0.22
TOTAL
100.00 | 13.51 0.29

C.E.8. FORM 22

March 9/71 -~ B,T.U, and Sulphur
added.

RSS:hg

CYCLORE ENGINEERING SALES LID,

- -i. S._iseh'gﬂl, Po l'ig.
Laboratory Managpr




BOREHOLE SAMPLES:
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NEPORT OF ANALYSES ON RAW MATERIAL

CLIENT:

Denison Mines Iﬁmited

SEAM

PROJECT: WW&I SAXeN

CLIENT SAMPLE NO.: 51-4

-

DATE: January 27, 1971.

C.E.S. PROJECT NO.:
- 5168%

C.E,S. SAMPLE NO.: 90

€

ANALYSES ON AIR DEY BASLS;

RSS:hg

-Per!

{
ASH: 45.127 ”
VOLATILE MATTER:
 RESIDUAL MOISTURE: D.46%
FIXED CARBON:
FREE SWELLING INDEX: 3%,3%.4
 B,T.U./1b.:.
)  SULPHUR: 0.50%
RANK :
-‘REHARKS:
C.E.5, Form 17 _
' CYCLONE ENCINEERING SALES LTD.

o] ]

R.'S. Sehgzﬁ, P. Eng.

Hlead of La

ratory
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INTRODUCTION

Denison Mines Ltd. acquired 53 coal licenses (33,440
acres) in the Narraway River / Saxon Creek area of Northeastern
B. C. in the Fall of 1970.

The acquisition of the coal rights, based on published
regional geology, was followed by approximately one week of
geological mapping. A four hole drilling program followed this
mapping and was completed in January 1971.

A report on the above work was written by Mr. P. Dyson
in March 1971.

Thé;e were slight discrepancies in the naming of the
seams in this report. The same seams in the radiation logs were
given different letters to their equivalents in the lithologic
logs in some cases. The lettering of seams has now been standard-
ized, and the Tetters A through E represent the 5 main coal horizons
in the Gates from the bottom up. The radiation logs are included

in this report.

In the summer of 1971 another week of helicopter-
assisted mapping by an eight man crew was completed. This report
describes the above activities and results, and contains recom-

mendations for further work.
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ACCESS

The Saxon project is located in British Columbia adjacent
to the Alberta border. Access is via Grand Prairie, Alberta, to the
Two Lakes area of Alberta. Denison Mines Ltd. constructed a road in
excess of twenty miles long to the furthest dri]l site. This road

can be re-used with minor repair work.



LOCATION

The area of study 1ies west of the Alberta / British
Columbia boundary, extending sixteen miles in a northwest
direction between latitudes 54°15" fo 54%5" west, and long-
itudes 120°0" to 120°20' north.

The license numbers are 1483 to 1535 inclusive. Ren-
tals, which are due on October 16th 1971, total $16,720.00.

A location map is included in this report.



STRATIGRAPHY :
TABLE OF FORMATIONS:

Series Group Formation Thickness Lithology
Bunvegan 300-1200' [ Marine and non-marine, sandstone
and shale.
Upper
Creta ceous .
- Cruiser 350-800" Dark grey marine shales, sideritic con-
S cretions, some sandstone.
Fort —
1
St. g | Goodrich 50-1350" Fine grained, cross-bedded sandstone,
John < shales and mudstones.
-
| .
éﬁ Hasler 500-1500" Silty dark grey marine shale, sider-
& itic concretions, siltstone and sand-
b= stone in lower part, minor conglom-
Lower & erate.
Cretac eous :
_ Boulder 240-560" Fine grained, well sorted sandstone;
", g | Creek non-marine sandstone and mudstone.
uit
c', Hulcross 0-450 Dark grey marine shale with sideritic
x concretions.
&
v | Gates 220-1400' | Fine grained marine and non-marine
= sandstones; conglomerate, coal, shale
g and mudstone.
L=}

Moosebar 100-1000' | Dark grey marine shale with sideritic
concretions, glauconitic sandstones
and pebbles at base.

Gething 75-1000' Fine to coarse brown calcareous sand-
stone; coal carbonaceous shale, and
conglomerate.

Bullhead
Cadomin 45-600" Massive conglomerate containing chert

and quartite pebbles.



EEQLOGY
Introduction

The area has previously been mapped by Stott (1968} as
& simple synciinal valiey with the Commotion formation extending
a#cross the entire valley.

A week's mapping by W. B. Brady in 1970 extended and
modified Stott's wﬁrk.

A further week's mapping by 4 teams of geologists in
1971 confirmed, on the whole, the previous structural interpret-
gtions of the area, except that a southeasterly plunging anticline
expasing Commotion Formation northwest of the Narraway River as
mapped by W. B. Brady was not noted in field traverses by the 1971
expedition. There is, however, indirect structural eJidence for
this anticline in the fact that the dips presently ascribed to the
Shaftesbury Formation would require the Shaftesbury to be many
thousands of feet thick in order to extend at surface to the
western thrust fault in the area. The Shaftesbury Formation is
gctually thought to be of the order of one thousand feet. This
structure must be elucidated, as it will certainly increase the
caal reserves if it is present.

The 1971 work has added greatly to our understanding
of the coal bearing horizons and tentative correlations between
field travetses, and gamma/ neutron logs of the four drill holes
have been made. These correlations have allowed a fairly precise

reserve/quality table to be made for the coal seams.



The Boulder Creek member in the Saxon area is represented
by an upper 20 feet of small pebb]e conglomerate and a lower 170
feet of sandstones which grade down from terrestrial to marine at
the lower contact with the Hulcross marine shale. The pebbles are
uniformly less that %" inch, rounded, and consist of flint, green
and grey chert and quartz. The matrix is silica and medium sands.
The conglomerate forms pronounced erosional dip slopes.

The mariﬁe Hulcross shales are only 20 feet thick, and
were presumably deposited close to the time of maximum trans-
gression of the Hulcross Sea. This is not a condensed sequence,
and therefore beds of lower and upper Hulcross in areas to the
northwest, where marine sediments are thicker, have their time
equivalents in the Upper Gates and Tower Boulder Creek respectively.
The Hulcross can be distinguished from cther marine séquences by
jts silty nature. As a consequence of this it is more resistant
to weathering, forming blocky fragments with a 1ight brown to
purplish colour.

The underlying Gatés is, in this area,readily divisibly
intoc three sections:

The Towermost 200 feet consists of medium grained clean,
well-sorted sands. These are marine. Ammonites and pe]ecyﬁods
were noted by several field workers. This séction contains no coal.

The middle 600 feet consists of alternating sandstones,

shales and coals. Five main coal horizons have been recognized.
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The upper 500 feet to 600 feet consists predominantly
of sandstones and shales, which appear to be barren of economic
coal beds. These are continental.

The Moosebar formation is a sequence of marine shales.

In places there are layers of clay ironstone. The upper part
contains sandstone beds. Its upper contact with the Commotion is
taken to be at the first predominantly sandy section. Marine
megafossils, pecten, inoceramus, pleuromya have been found in this’
formation by several field workers.

The shales weather readily to a dark grey rubble. The
unit is typically recessive. The dark grey shales atound with
megaburrows; these are non-effervescent. The bottomo;t 35 feet
are impoverished in burrows. Two bentonitic layers occur in the
shales, both are less than 2 inches.

The base of the Moosebar is punctuated by a narrow (6")
band of conglomerate. The pebbles are fine to very fine and
dispersed in dark grey shale. There is an abundance of glauconite.

The Gething formation underlies this conglomeratic
band. It consists of interbedded mudstone, coal, and sandstone.
The clastics are distinctive in their fine grained nature from
the underlying Cadomin and the younger Gates. There are 2 seams
in some Tocalities, though these were never picked up in the drill-
holes.

The Cadomin formation is very distinctive in the field.

It provides a very useful mappable horizon, forming prominent
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ridges. It is a massive conglomerate composed of flattened and
well rounded pebbles and cobbles of black, white and green chert,
white and grey quartzite and quartz which range in size from 1/4
inch to over 3 inches in diameter. Its upper and Tower contact
with finer grained formations are very distinct. Pebble size and
thickness of the formation decrease in the northeasterly direction.
The matrix is a coarse to medium sandstone.

Underlying the Cadomin is a thick sequence of tightly
folded sands and shales, with very minor coal and conglomerate.
This is the Lower Cretaceous Nikanassin Formation. Its mode of
deformation and repetitious 1ithology is rather 1ike Flysch, There
are, however, many shallow water structures in the sandstones.

A fluvial depositionary environment is postulated for most of the
section with occasional and short lived marine incursions giving
pe]eéypod fossils. The overall deformational style, repetitious
lithology and predominance of fine grained sediments are helpful
in distinguishing this formation from other sand / shale sequences

in the Cretacepus section.



STRUCTURAL GEOLOGY

The Cadomin to Commotion sucession trends northwest
along the northeastern part of the property with average dips of
40° to 60° southwest. On Saxon Ridge several repetitions of
Cadomin suggest that there might be small scale thrusting within
the economic horizons. Further evidence to support this consid-
eration comes from D.D.H. #2 in which two sections of Moosebar
were logged in the first 315 feet of drilling. The attitudes of
the beds in this core suggest the repetition was due to a thrust
fault. Faulted core, brecciated mudstones and sandstones, were
Togged from 1100 feet to 1200 feet in hole #1. The type of
faulting was not determined. )

On Mount Torrens, immediately adjacent to the Saxon
property, three faults were mapped by Dr. Stott of the G.S.C.
One of these faults, a thrust, places Moosebar on Commotion.

The other two smaller faults were restricted to the Commotion
Formation. It is probable that these faults are also thrusts.

A dextral tear fault was mapped at the northern end
of the property. Its strike is perpendicular to the main struc-
tural grain, and coincident with a creek valley. The main drain-
age pattern in the area is perpendicular to the structural trend.
There is a possibility that the drainage pattern was initiated
by such faulting.

At the northern 1imit of the property the otherwise
linear outcrop bends around in a synclinal form. This area is

owned by McIntyre Porcupines Mines Limited. In this locale the

syncline is plunging to the southeast.




The axis of this syncline probably continues the full
Tength of the property exposing Shaftesbury and Dunvegan sediments
to the southeast.

In the southern-most portion of phe property the southwest
1imb of the above mentioned syncline constitutes the northeast
Timb of a northwesterly plunging anticline, which brings to surface
the Commotion Formation. Previous cat work exposed a twenty feet
thick seam on this structure. A. Chowdry and D. Parkes noted much
small scale folding on this Timb of the anticline.

North of the Narraway River a southeasterly plunging
anticline was mapped by W. D. Brady in 1970. This anticline must
be the structural equivalent of the anticline in the southern
part of the property. Brady noted that this $tructure "extends
the top of the Commotion to within two miles of the Narraway
River.

The area of interest is bounded on the southwest by
a westerly dipping thrust fault, which thrusts Nikanassin, and

locally Fernie, over the Cadomin to Dunvegan succession.



POTENTIAL COAL IN PLACE

Block 1. - Drill Hole #1 is located at the north end of this
block. The intersections in this hole indicate that 40 feet
would be a reasonable, if conservative, aggregate thickness for
coal seams B and E in the Gates in this block. Seam A was not
intersected in hole #1. For mechanical reasons the hole was
stopped short of this coal horizon. Hole #2 was drilled to
overlap with hole #1, but unfortunately did not. It was spudded
50 feet stratigraphically lower. So seam A horizon has not been
drilied in this vicinity. K. Smith observed a 20 foot seam in
the field in this part of the section. Thus in these calculations
a thickness of 20 feet has been ascribed to Seam A, bringing the
aggregate thickness to 60 feet for block 1. Seam D horizon was
intersected in Hole #1. There was no coal seam deve]éped at
this horizon, only a shaleequivalent, and no reserve has therefore
been calculated for this seam. Seam C because of its poor
(though recognizable)development over the entire propertﬁ,has not
been used in reserve calculations. The coal in this block dips
about 50° southwest. No coal thicknesses were reported for
this block by field workers. |

Using an aggregate thickness of 60 feet for this block:
(a) a botentia] coal above drainage (4000 feet A.S.L.)= 52

million tons.
(b} @ potential coal below drainage to a working depth of
1,500 feet = 8 million tons.

Total = 60 mi?]ibn tons.



Block 2 - Block 2 is straddled by drill holes # 1 and # 4.

‘No field traverses reported any coal thicknesses in this area,

S0 an aggregate thickness has been derived from averages of
seams intersected in holes # 1 and # 4. This thickness is
65 feet for coal in the Gates, 60 feet has been used in
calculations, Dips average 45° southwest.
On this basis:
(a) potential coal in place above drainage
= 59 million tons.
{b) potential coal in place be1ow'drainage to a mining depth
of 1,500 feet = 12 milTlion tons.
Total = 71 million tons.
Block 3 - Block 3 is straddled by holes # 3 and # 4. No
thicknesses were reported from field traverses and so an
aggregate thickness has been derived from averages of seams
intersected in holes # 3 and # 4. This thickness is 51 feet
and has been used in calculations. Average attitudes in'the
Gates Formation in this area are 40° southwest.
on this basis:
(a) potential coal in place above drainage
= 42 million tons.
(b) potential coal in place below drainage to a working depth
of 1,500 feet = 25 million tons.

Total = 67 million tons.



Block 4 - Based on intersections in Hole # 3 an aggregate

thickness of 45 feet has been used in this block. No thick-

nesses were reported}in this area, from field traverses.

Average attiitudes in the Gates Formation are 459 southwest.
On this basis:

{a) Potential coal in b]ace above drainage = 25 million tons.

(b) Potential coal in p]dce below drainage to a mining depth

of 1,500 feet = 17 million tons.

A total potential coal in place above drainage for Saxon

= 178 million tons.

A total potential coal in place below drainage to a working

depth of 1,500 feet = 62 million tons '

Total = 240 million tons.



COAL QUALITY

Summary of Analyses of Raw Coal

Seam _ Ash V. M. R. M. F.C. F.S. I, B.T.U. S.

A 11.3 21.8 0.36 66.6 3, 4 13670 - 0.30
0 8.1 24.9 0.36 67 .5 7 1%620 0.34
E 45.1 - 0.;6 - 3, 4 - 0.50

Analyses for the coals recovered are attached in the
appendix to this report,

Seam A in both holes #3 and #4 has a rather low F.S.I.

Ay in the raw state. It washed to a satisfactory level in hole #4

but not in #3. The seam was sampled at a depth of greater than
700 feet and was presumably unoxidized. This low F.S5.I. is
passibly a parameter inherent to the seam. Blending will probably
bring its F.S.I. up to acceptable levels. The other properties
are good. |

Seam D gave good results in the raw state. TIts low
ash, Tow sulphur and good F.S.I. make it very attractive (see chart).

Seam E was sampled in hole #1, its recovery was less
than 50% and of this 30% were shale partings which were analysed
in the raw coal sample. Because of this the ash of 45% 1is disprop-
artionately high.

Seams B and C were not sampled. From the radiation
Tags B looks like fairly good coal. Perhaps not quite as good

as Seam D.



CONCLUSIONS

The Saxon property has a high resérve of potential
coal in place, possibly 240 million tons. Of this figure
about 20% would be recoverable, giving a potential saleable
coal of 48 million tons. A large proportion of this coal,
approximately 75%, is above drainage. Thus, mining costs
and techniques would be lower and simpler for this coal.

At this point, Seams (A, B, D, E) are most
economically interesting. Seam C is rather thin. All
the seams vary in thickness and nature from hole to hole.
The exact reasons for this are not known, however, such
varjation is to be expected in widely spaced holes such as
these. Roof and floor conditions vary according to the
paleogeographic setting, as do thicknesses, a1thcugh these
are influenced structurally also. A program of supple-
mentary drilling and trenching has been recommended to help
elucidate these variations, and give more quality data.



RECOMMENDAT TONS

Further coal seam quality and continuity parameters
muist be determined in order to put our presently tentative correl-
ations on a firm footing. For this reason several drill holes
have been recommended. Top of seam trenching betweén holes
obtaining encouraging coal intersections and qualities is a&lso
recommended to test continuity of the structure and alsc bring
to light any pattern of faults (and their type) which might exist
along or across the structural trend. It is the writers experience
that in the Foothills and Rockies most stream courses today
were initiated by faults or tight folds. These faults are
generaTIy normal, of small dispiacement, and form a pattern at
about 90° to the main structural trend {(which was itself located
by overthrusting). Mapping of joint and fracture patterns and
faults observed in seam trenching will be invaluable to eventual
underground mine and/or pit wall slope design. Cat 'cross cut'
trenches will enable optimum location of drill hole sites, and
also seam thicknesses in trenches will be obtained evefy 500 feet
along strike by small cross cuts off the top of seam trenches.

Holes #5 to 11 inclusive are located on the sections and
map accompanying this report.

Hole #5 - About 800 feet.of Gates member drilling on
the east 1imb of an anticline to obtain figures on coal thick-

nesses, guality and the relationship of bedrock to topography.



A substantial strippable reserve might exist on this
anticline in the Gates Formation. A twenty foot thick seam was
mapped here in a trench by W. Brady in 1970.

Hole #6 - This hole is Tocated at the southern end of the property.
It is to test coal thicknesses and quality at this point on the
main structural trend.

Hole #7 - If the radiation log of hole #6 compares well with that
of hole #1, then hole #7 will be superfluous, and will not be
drilled.

Hole #8 - This hole will be drilled in the Gates Formation to
give information on a section which is well removed from other
sources of information and will hopefully firm up the correlation
between holes #1 and #4.

Hole #3 ~ This is to be a short hole drilled from a very exact
stratigraphic horizon in the Gates Formation to test for a 20
foot seam (Seam A) which was missed in holes #1 and #2, but was
seen at surface in this vicinity by K. Smith. Whether or not
this hole is drilled depends on intersections in holes #6, #7,
and #8. If Seam A is present and ;ontinuous in these three holes
then hole #9 will be dropped. |

Hole #10 - Again to be drilled in the Gates, and will give us
more control between holes #4 and #3.

Hole #11 - To be drilled in the Gates at the northern end of the

property. It will furnish information on quality, thickness and



relationships of the coal seams. This part of our property
borders on a very interesting syncline presently owned by
McIntyre Porcupine Mines Limited. This syncline might have a
substantial strip reserve.

As reported earlier some of the Gates sequence is
predominantly shaley and sandy. By cat-assisted Tocation of the
holes in the field superfluous drilling will be avoided, and
holes #5 through #11 {excepting #9) will be around 800 / 900
feet. Total drilling will therefore be around 5,000 feet.

15 miles of cat trenching will be required.

In conjunction with the cat trenching, work sites for
several adits{ 4 to 8) can be prepared. These adits will provide
bulk samples for coal washability testing. They will also help in
determining to what depth oxidation of the coal, along its exposure,

has developed.



STATEMENT OF QUALIFICATIONS

Mr. Alan A. Johnson planned and directed the
exploration of Denison Mines Limited's Saxon project subsequent
of May 1, 1971. The field mapping was done as directed by
Mr. A.C. Mould with the assistance of various geologists and
student geologists assigned to the project.

Alan A. Johnson, B.Sc., graduated in Geology
from Mount Allison University in Sackville, New Brunswick in
1963.  Mr. Johnson has had a number of years experience as a
geologist employed by mining companies in British Columbia.

He currently holids the position of Chief Geologist (coal} for
Denison Mines Limited.

Mr. Anthony C. Mould, B.Sc., graduated in
geclogy from Sheffield University, Yorkshire, England in June
1968.  Subsequent to his graduation Mr. Mould has worked for
mining companies in British Columbia and Yukon Territory.

He is presently employed as a project geologist for Denison
Mines Limited.

I consider both the aforementioned geologists
to be well gqualified to undertake the responsibilities with
respect to this project. I am satisfied that the attached
report dated October, 1971 has been competently prepared and
fairly represents the information obtained from this program.

af;aﬂfxég;fgg___

D.M. Parkes P. Eng.

QOctober 14, 1971



