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NIAMODLAOC MOUNTAIN COAL PROSPECT

INTRODUCT ION

The Amphitheatre formation occurring in Kluane Ranges
area of Southwestern Yukon was prospected for coal seams of mine-
able thickness during a portion of the 1970 summer field season.
Seams reported by the Geological Survey of Canada to occur in the
top part of the formation on the lower northwestern slopes of
Niamodlaoc Mountaiq were relocated, and channel samples taken
(Locality A, Plate 1). Seams of similar mineable thicknesses were
found approximately 2.5 miles to the south (Locality C), also in
the upper horizons of the formation. To the west of the latter
locality, roughly 780 feet lower down in the section (at Locality
D), a seam was discovered Whose thickness of 11 (or 14) feet is the
highest confirmed for the Amphitheatre formation. A channel sample

of the bottom 8 feet was taken.

LOCATION AND ACCESS

>Coa1 prospécting licences have been taken out to cover
the folloWing two areas (National Topographic System designation):
SEQ 115 G/6 and NEQ 115 G/3. The boundaries of these two areas
form the enclosure shown on Figure 1. A portion of the area NEQ
115 G/3 lying southwest of the line drawn in the Duke River Valley
is not open for coal leasing and is excluded from the licence area.

From the nearby settlements of Burwash Landing and



SEQ 1S &

PTARMIGAN  cREEK

NiamopLAaoC
MoUVNTAIN

b

HALFBREED

CREEK

NEQ 115 G 3

DN
5 1

. 130%00
MAP 1177A
GEOLOGY

e vt e e o o o W E

KLUANE LAKE'

YUKON TERRITORY

Scale 1: 253,440
(1 inch g;, 4 miles)

[} o |

13

[l

13 Miles

==
18 Kilometres . |



FORMATIONS OF THE ST. ELIAS MOUNTAINS
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Destruction Bay, which are located on the Alaska Highway, the area
is accessible by chartered helicopter or by two roads negdfiable

by caterpillar tractor or 4-wheel drive vehicles. The roads extend
south from the Alaska Highway; one follows Ptarmigan Creek and the
other Halfbreed Creek. It is 7 to 15 road miles from different
portions of the Niamodlaoc Mountain coal prospect area to Alaska
Highway at Mile Post 1088, just east of Halfbreed Creek, then 73
miles to Haines Junction, Yukon, then 151 miles to Haines, Alaska.
Alternatively, it is 98 miles from Haines Junction to Whitehorse,
Yukon, then 99 miles by rail to Skagway, Alaska.

GENERAL GEOLOGY

Reconnaissance geological mapping on a scale of 4 miles
to one inch has been done in the area by the Geologic;l Survey of
Canada. No topographic map at a larger scale than this is available.
for the southern licence area,‘and the topography (500 foot contour
intervals) is on the geology map (Figure 1). Some of the structural
data obtained during 192@ Tlelid work have been added to the map.

Amphitheatre Formation

The clastic unit of interest in the Niamodlaoc Mountain
area, containing fossiliferous coal measures in its upper part, is
the Amphitheatre formation (Unit 20, Figure 1). Total thickness
of this early Tertiary unit is unknown, but at least 1,500 feet of

section was traversed in prospecting the stream cut above and below
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locality D, and from aerial observations madeﬂguring heliqopter
reconnaissance flying it is estimated that beneath this af least
an additional 1,000 feet of section is present for an estimated
minimum total thickness of 2,500 feet.

The formation consists of various conglomerates, sandstones,
siltstones, and shales and their poorly consolidated to unconsoli-
dated eqﬁivalents: gravel, sand, claystone, and clay as well as
coaly shale and coal. There is a very rough overall‘trend of
(a) decreasing abundance of unconsolidated clastics, and (b) de-
creasing abundance of beds of conglomerate (gravel) and coarse-
grained sandstone (sand) upwards in the section in favour of the
less coarse grained clastics, along with greater abundance and
thicknesses of beds of coaly shale and coal. Colours of conglomerate
(gravel) and sandstone (sand) are predominantly light (Localities
C and D, Plate 1) shades including greys, browns; yellows, and
oranges. There are also some pink sandstones and some pale green
sandstones. Siltstongﬁ shale, claystone, and clay are often darker -
shades of grey and béswn, but light greys, browns, and yellows are
also present.

Ore of the most common lithologic varieties is a faint
buff-weathering, light grey '"salt andlpepper" sandstone (sand) or
conglomerate (gravel). The conglomerates are generally massive,

The dark grains, or well-rounded dark pebbles or cobbles are usually



volcanic rock, chert, or quartzite. The sandstone (sand) or sand-
stone matrix of conglomerate (gravel) is both argillaceoué and
feldspathic, except for some highly feldspathic units which are
also noticeably micaceous. In this lithotype, as well as others
in the Amphitheatre formation, degree of consolidation or 1lithi-
fication may vary laterally, thus constituting a type of facies
change. More local variation of this type is represented by con-
cretions of superior consolidation or lithification.

In addition to the thicker coal seams which have been
found (discussed ahead), there are many thin seams and lenses of
coal in the upper part of the formation. Relationship (a) (above)
notwithstanding, coal is geﬁerally found to become progressively
harder downsection.

St. Clare Group

A predominantly volcanic unit, the St. Clare Group over-
lies the Amphitheatre formation. Basalt flows predominate. The
typical reddish-brown colou:;§éd thé\flqw boundary layering can
be seen on Plate 1. Some flowévvisibie on the high cliff faces
appear to be greater than 100 feet thick, and some of the thicker
flows exhibit well developed columnar jointing. Inspection of talus
shows that massive, vesicular, and amygdaloidal varieties of basalt
are present. Some specimens have greenish alteration colours.

Maroon agglomerate was noted, and some bright pink to



purple material appears to be scoria. The sequence includes
several white to light grey units which are probably tufféceous
sandstones,

A few very dark grey layers were seen in high places
accessible only by full-support mountain climbing. It was not
possible to ascertain by binocular inspection if these were coal
seams, or coaly shale, or simply basalt flows appearing dark due to
a covering of water, such as the '"weeping walls" visible near top
of Plate 2-I, left of centre.

The base of the St. Clare Group is placed at the base
of the first basalt flow above locality C (Plates 1 and 2-I). The
Group is at least 2,000 feet thick.

Tertiary Intrusives

An acid intrusive sill and dikes occur in the section
at and below locality D, respectively, and a sill at locality B.
These units are too minor to be shown on Figure 1, but they belong
to unit 23a, of which a stock is shown southeast of Niamodlaoc
Mountain. In the vicinity of both localities D and B these rocks
are fine-grained, light grey, with phenocrysts of white feldspar
up to 4 mm across, and averaging about 1.5 mm. They are generally
fresh, hard rocks, with a buff surface-weathering colour. One
small dike was fractured and altered to a softer rock.

At locality D a sill, 3 feet to 6 feet thick, is present



in the upper part of a coal seam (Plate 2-II). Several inches of
natural '"coke" is present at both the upper and lower contacts of
the sill. One or more of the dikes lower down in the section may
have been a feeder for this sill. Narrow bands of coaly matter
follow the margins of some dikes., These coaly envelopes may be
condensates of coal entities volatilized during '"coking" of portions

of coal seams encountered by dike/sill systems.

Structure

Pre-Tertiary stratified rocks in the area, including
units of Cretaceous age, occur in tight, northwest-trending folds.
The lower Tertiary rocks, the Amphitheatre formation and St. Clare
Group, generally exhibit gentle, open folding, with dips less than
30 degrees. Strike measurements, of which only a few are plotted
on Figure 1, show considerable variation, and the data are in-
sufficient to determine the trend and pattern of fold axes.

Near the thrust fault lying north of Niamodlaoc Mountain,
beds of the Amphitheatre formation are dipping 40 degrees to the
northeast. Similarly, it is likely that beds of this formation will
also be found to be more steeply inclined in the vicinity of the
Dﬁke River thrust lying to the south of the mountain. This is the
case elsewhere along this thrust. This interpretation is shown on

Figure 2.



FORMATIONS OF THE ST. ELIAS MOUNTAINS , V _ FORMATIONS OF THE YUKON PLATEAU

v
; . r'r:nnmv g:g MESOZOIC AND (5 EARLY TERTIARY
' .. OCENE AND LATER Co NE
| i Y i . ' 8%2 Ruby Renge batholith
! 0 ST. CLARE GROUP 03
; o< z V
} -t é PALEOCENE ON KOCENK . ' YUKON COMPLEX
) :
o 0 : AMPHITHEATRE FORMATION = U - Schist, marble, smphibolte
t ) P4
b ' ! . Qs
: | CRETACEOUS AND(n EARLIER 8;_‘
~ Y Granitic i w ;{ Quartz-sericite schist.
: < renitic intrusions . 3
i o o o o us
! B . ‘ » £ ~~ R Gnei biotits, schi i
i » : Homfels .migmatite . Gneiss, quertz-blotite, schist, quertzite

JURASSIC AND CRETACEOUS ' e
UPPER JURASSIC AND LOWER CRETACKOUS b

: C [[ﬂmmm DEZADEASH GROUP . . ~.."

TRIASSIC o
UPPER TRIASSIC Ol

MUSH LAKE GROUP
|

| PERMIAN AND/OR TRIASSIC

R | m Gabbro. peridotite e
o v

MESOQZOIC
A

PERMIAN AND (1) EARLIER

[§] LOWER PERMIAN AND(D EARLIER K_,
- uane
| . g m CACHE CREEK GROUP Loke
‘u ) :
"+ 4 | DEVONIAN AND/OR MISSISSIPPIAN - ?
& 7) KASKAWULSH GROUP and
; f | GREENSCHIST COMPLEX ™ .. . ; ) 4 e
‘ o 45 7. LOCATIONS OF CROSS.SECTIONS
| . vetelnd Do ‘ Sy : .
v‘ N A
i
i i -
‘i‘ i
>
:
>
x
e v e e e ‘. — PR PRPR .
i g
| z .
. ; 1
. G
: 1o g
j .
. . SLALEVEL it
! »8000 e s

FIGURE 2., SCHEMATIC STRUCTURAL SECTION.




Geological History

The pre-Tertiary rocks were highly folded in lafe
Cretaceous time, and the detritus shed from the mountains formed
accumulated aloﬁg with plant material in non-marine basins to
form the Amphitheatre formation during early Tertiary time, A
period of volcanic activity then covered the coal measures with
several thousand feet of flows and pyroclastics. These lowér
Tertiary rocks were later compressed into open folds during the
period of northeast-acting thrust faulting on the Duke River thrust.
The thrust fault to the north of Niamodlaoc Mountain may be a
counter-thrust which was active during the same period. The Tertiary
acid intrusives which are present as dikes, sills, and stocks in
the early Tertiary and older rocks, were emplaced at relatively
shallow depth as indicated by their porphyritic texture. These
intrusions may have risen from depth along fractures created during
the period of faulting. Pleistocene glaciation is largely re-
sponsible for the present ;opog;gyhy.

PROSPECTING CONDITIONS - EXPOSURE

Although the volcanic rocks capping Niamodlaoc Mountain
are very well exposed, the coal measures forming the base are not,
except where sharply incised gullies are formed by small streams
- running off the mountain (see south of locality D, Plate 1 and also

Plate 2-I). The slopes rising from these stream cuts are very un-



stable, and on them earthflow and landslide deposits are common,
The upper slopes, and some lower slopes undergoing rapid étream
erosion usually expose bedrock of the Amphitheatre formation.

The valley of upper Halfbreed Creek on the east side of Niamodlaoc
Mountain averages roughly 500 feet greater elevation than that of
Ptarmigan Creek on the west side. Equivalent development of stream
cut exposures is, therefore, not present on the east side. |

LOCALITY A

It is believed that the only coal locality indicated for
this area on the Geological Survey of Canada geological reconnaissance
map was relocated at locality A (Plates 1 and 3-I, Figure 1), on
the south side of a stream cut, a few tens of feet above the stream
bed. The local stratigraphic section (Table 1) was here found to
be essentially identical to that reported by the Geological Survey
of Canada except for a reported one foot of hard and brittle‘coal
which was here found to be one foot of coaly shale, and was there-

fore not sampled. Tjs S-ioot ind 6-foot seams were opened up by

N

hand trenching, and faces brégéred for channel sampling. These faces
were at least 5 feet from the original coal outcrop surfaces.
Standard channel samples of 3 inches by 4 inches were taken across
the full width of the seams. The coal in the bottom part of the
channel for sample 31/7/70-2 (Plate 3-II) was frozen, and ice veins

were present.



TABLE 1

Local Stratigraphic Section at Locality A

Thickness of Unit

Feet

3

LOCALITY AA

Inches

o

Roof: Shale, coaly, soft.

Coal, soft and slightly shaly; lower part
is hard and brittle. Channel sample
31/7/70-1.

Shale, dark brown, blocky, soft.

Shale, coaly, blocky.

Shale, brown, and light brown clay.
Sand, light brown, slightly shaly.
Siltstone, brown, with coaly fragments.
Shale, alternating light and dark brown,
chunky, laminae of black coaly shale in

lower one-half.

Coal, fairly hard, clean, and brittle. Ice in
lower part. Channel sample 31/7/70-2.

Base: Clay, light brown.

Coal seams were also found at locality AA which is on the

south side of the next stream gully to the south of locality A (see

Plates 1 and 3-I).

These are poorly exposed due to active down-

slope movement, mainly earthflows and mudslides which not only tend

to cover bedrock exposures of coal beds, but also result in

differential movement of sizeable detached blocks of bedrock, thus
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rendering difficult attempts to trace and correlate coal seams.
As at locality A, the best exposﬁres were found where the:coal
seams are near the stream bottom, i.e., in their easternmost ex-
posures. Even here contacts and portions of units are covered,
making some stripping necessary.

Some excavation work was done with the object of de-
termining seam thicknesses and securing channel samples. A few
inches below the surface moving ground water was encountered,
creating springs and indicating that no fresh coal could be ob-
tained. 1In addition, the coal seams were not coherent, but con-
sisted of blocks easily parted, with subsurface open spaces be-
tween cleat surfaces of a few inches up to a foot in width not
uncommon. This evidence of movement within the coal seams, due tb
downslope movement and perhaps also to frost-wedging, introduces
uncertainty to any estimates of seam thicknesses and stratigraphic
separations. However, it ig,believed that at least four different
seams are present, oneabgg}&ﬁge foot thick, two about three feet
thick, and one at least fourﬁfé five feet thick.

From observations made during helicopter reconnaissance
flying, it is reasonably clear that the coal seams at locality A
and those at locality AA may occupy the same stratigraphic interval
within the Amphitheatre formation. This opens the possibility that

some of the individual seams may be continuous between these two



localities.

LOCALITY B

From the air, farther to the northwest of the point of
observation of localities A and AA, a wide, dark band is visible
on steep slopes on the south side of another west-flowing tributary
of Ptarmigan Creek. On the slopes there is a typical development
of a series of sub-parallel earthflows lying side by side and
elongate downhill. The dark band appears to be the surface trace
of a stratigraphic horizon situated roughly 660 (t 100) feet lower
down in the Amphitheatre formation than the coal beds at localities
A and AA,

The band was prospected in the vicinity of locality B
(Plate 1, Figure 1). The surface material there is colluvium
consisting of coaly mud and small pieces of coaly claystone and
shale. The only material'present which is consolidated and which
may be nearly in place is a series of exposures of porphyritic,
acid igneous rock which are situated in the upper part of the dark
band, and appear to beléﬂg to one sill, at least five feet thick.
The base is covered, and the top, which is vesicular and orange-
weathering in places, is partly covered. Better exposures of the
dark coaly horizons might be found by careful prospecting elsewhere
along the band. Alternatively, stripping and trenching will be

required to determine how much of the local section is coal; and



LOCALITY C

section.

how much is coaly shale and claystone.

As at localities A and AA, coal beds were also found to

occur in the upper part of the Amphitheatre formation approximately
2.5 miles to the south at locality C (Plates 1 and 2-I). Two 3-foot
seams and one 6-foot seam are positioned in the stratigraphic
succession as indicated in Table 2, which is a non-detailed local

Samples were not taken here, but the local conditions

are favourable for doing so, and for exposing the section for de-

Not

Not

Thickness of Unit

(feet)

3 1/2

31

2 3/4

1/2

[

3/4
1

3 1/4
measured

measured

tailed observation and measurement.

TABLE 2

Local Section at Locality C

Top covered
Coal

Mainly covered, several feet of interlayered
coal and coaly shale in lower part.

.. Coal

Covered

Sandstone, medium~-grained, yellow weathering,
ledge~-forming.

Mudstone, green, light green weathering, chunky.
Covered

Coal

Sandstone, brown, argillaceous

Sand, very coarse grained, white weathering,
becomes pale green weathering lower down,
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LOCALITY D

A coal seam about 11 (or 14) feet thick was diséovered
at locality D (Plates 1 and 2-II). Its position in the Amphitheatre
formation is roughly 780 (+ 100) feet below the seams at locality
C. Table 3 is the local measured section. As discussed above, the
seam has been intruded by a 3-fqot to 6-foot sill, below which there
is about 11 feet of coal, and above which there is about 2 to 4 feet
of coal. Immediately overlying the upper coal is a thick, hard and
competent conglomerate unit. There are a few thin claystone partings
in the lower coal, and it is underlain by soft, sandy siltstone.

A two-level bench cut trench(see Plate 4) was driven into
the seam in order to obtain channel samples. A channel eight inches
wide and four inches deep was removed. From the lower level of the
cut a channel length of 66 inches .(bottom part frozen) and from the
upper level 30 inches was taken to make up sample 27/8/70-5 represent-
ing (g) and (i) the lower 96 inches of the lower coal. Only one
parting, one inch of claystone, was scpq‘in this lower 8 feet of
the seam. At the top of this ch;nnel‘ié)another parting compriéed
of claystone and mud, and showing no signs of thermal effects from
the sill above. Another channel sample, 27/8/70-4, comprising the
three inches of (e) and the lower nine inches of (c), was taken
from above the latter parting to test for possible thermal effects.

Actually, the 5 to 10 inches of natural 'coke" at the lower contact



TABLE 3

Local Stratigraphic Section at Locality D

Thickness of Unit
(inches)

20 to 36, estimated up
to 48 in inaccessible
prlaces.

36 at creek, increas-
ing to 75 to the south-
west, with pinching and
swelling.

8, varies from 5 to 10

14

12

3 to 5

13, up to 5

42

54

Roof: Conglomerate, cobbles (predominant)
and pebbles well rounded, polymictic,
sorting poor to fair, weathers light brown,
massive, hard, competent, cliff-forming.

Coal, natural "coke" with columnar jointing
at base,

Intrusive sill, fine-grained, porphyritic,
light grey, weathers buff,

(a) Natural "coke" with columnar jointing.
(b) Coal, crushed, and baked(?)

(¢) Coal, thin platy, shiny, with curving
fracture(?) boundaries which form over-
lapping lensoid shapes elongate parallel
to layering.

(d) Claystone, coaly, dull dark grey, soft,
chunky, may be borderline coal.

(e) Coal, hard, bright

(f) Claystone, medium brown, moderately
hard, chunky, lensing out into admixture of
self and light brown mud.

(g) Coal, banded, hard, most bands are bright
and between 1/8 inch and 1 inch, average less
than 1/2 inch, cleats well developed (orien-
tations not measured), yellow to orange resin
common, also disseminated white unidentified
material common. -

(h) Claystone, dark brown, moderately hard,
chunky. ‘

(i) Coal, same as (g), lower part frozen.

Base: Siltstone, sandy, dark brown, soft,
with coaly fragments,
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of the sill is the only obviously thermally metamorphosed portion

6f the lower coal. The 14 inches of crushed coal (b) below this

has a slightly "baked" aspect, but the next lower 12 inches of coal

(c) does not in its appearance suggest thermal alteration, although

its unusual lensoid habit might be a variety of shrinkage fracturing
arising from the loss of volatiles by heating, or the structure may

be associated with the mechanics of intrusion of the sill. The
presence of the overlying crushed coal suggests this latter possibility.
Comparison of the volatile matter content of the two channel samples
will be one approach to the problem.

DISCUSSION

A thick, very well consolidated conglomerate unit immediately
overlies the upper coal of the seam at locality D. The sill present
there is a very well consolidated roof rock for the lower coal,
which, due to the position of the sill, is the portion of the seam
which has a mineable thickness. The roughly similar stratigraphic
positibns within the Amphitheatre formation of the seam at D and
the coaly horizons at B opens the possibility that these horizons
at these two localities are correlative. If so, then the litho-
logically similar sills present at both localities are possibly
portions of one continuous sill which follows a coal seam,

The horizons containing coal seams near the top of the

Amphitheatre formation at localities A, AA, and C are probably
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correlative, but detailed measured sections would be required to
lprove this, and detailed work would be required to determine if
individual seams are continuous between these localities. The
natural exposures are insufficient for this work, and stripping
and/or diamond core drilling is required.

The roof rock for both coal seams at locality A is shale,
Concerning the possible alteration of coal by oxygenated ground
water, it is reasonable to believe that since the period of
Pleistocene glaciations the presence of a zone of permafrost,
beginning near the ground surface and extending to depths of 200
to 300 feet judging by diamond drilling experience in the Yukon
(R.‘Therrien, pers. com.), would have presented a barrier against
circulation of ground water. Prior to Pleistocene glaciation,
which was responsible for erdding thousands of feet of bedrockvin
places, the coal seams may have been below the zone of penetration
of oxygenated ground water.

After doing the surface work and subsurface probing re-
quired to demonstrate the continuity, thickness, and quality of
seams on the west side of the mountain, an important question to
ask next is whether mineable thicknesses of coal occur on the east
side of Niamodlaoc Mountain. If so, it could be inferred that sub=-
stantial reserves underlie the mountain, since from the reconnaissance

indications that structural style is one of open, gentle folding,
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there is no particular reason for believing that the position of
the mountain relates to thicknesses or continuity of coal seams,

October 6, 1970

Respectfully submitted,

Norman H. Ursel Associates Limited

é&/‘»ﬂ,\’%%iao/&wm/

Edwin L. Speelman, B.Sc.



Locality A

Locality AA

Locality D

APPENDIX 1

COAL SAMPLE ANALYSES

Sample Number Licence Area
NHUA 31/7/70-1 SEQ 115 G 6 Coal
NHUA 31/7/70-2 SEQ 115 G 6 «Coal
NHUA 30/7/70-4 SEQ 115 G 6 Resin
NHUA 27/8/70-4 NEQ 115 G 3 Coal
NHUA 27/8/70-5 NEQ 115 G 3 Coal

NHUA 27/8/70-2 NEQ 115 G 3 Coke
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Sample Mark. .
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Proximate Analy51s
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Ultimate Analysis
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Screen Size
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Dry As Rec'd Dry
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0.1 [
7430 9290

Caking Properties Non Agglomerate.
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// f / / // /

Distribution:

L £

Norman .H. Ursel Associates Ltd

‘¢/o Tintina Air Services

" Box 224%4

Whitehorse, Yukon

(@)

~Norman H. Ursel Associates Ltd.

801-85 Richmond St. W.
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Ont.

Attn:

Mr, I. Wilson

(1)

\77/2/4% (é 6L

Dr D.R. Monqéomery,
Head,
Fuels Research Centre.
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Moisture
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Caking Properties Non Agglomerate.

2
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Head,
Fuels Research Centre.
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W.J. Montgomery,
Head, Solid Fuel
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As Rec'd Dry As Rec'd Dry

0.00
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Solubility 59.9% .
Melting Point Range 325 to 375°C
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‘Dr. D.S, Montgo ery,
. Head,
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TECKNICAL SERVICE LABORATOREES

DIVISION OF BURGENER TECHNICAL ENTERPRISES LIMITED

355 KikG SV. W., TORONTO 23, ORNT., CANADA

TELEPHONE: 362-4248 - AREA 416
CABLE ADDRESS - TECSERV TORONTO

CERTIFICATE OF ANALYSIS

SAMPLE(S) FROM  nornan 1, Ursel Associates Limited,

Suite 520, REPORT NO.
85 Richmond Street West, T-21302
Toronto, Omtario,
SAMPLE(S) OF COAL

Sample No. Air Dried Dry Basis
NHUA 27/8/70-k
Moisture % L 34 ——
Ash % 9.68 10.12
Volatile Matter % 40.67 L2.51

1 Fixed Carbon % 45.31 47.37
B.T.U./pound 11,510 12,032

']
| oamples, Pulps and Rejects discarded after two months

DATE Feb. 9/71 SIGNED z/,é/@%\ﬂ%,/ ‘

VANCOUVER, SMITHERS, TORONTO, MONCTON, and SPOKANE, WASH.
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