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This report describes the economic
potential of coul reserves held by Mclniyre
Percupine Mines Lid. in the Fernle Area of
Southeastern British C olumbia.

Mclntyre holds about 90 square miles
in reservations in the above mentioned area and
thare Is a large amount of coeel In place upon
Melntyre's reservations. Due, however, to the
complications In structure in the area, much of the
coal cannot be mined elther by underground
mathods or strip operation. From our observation,
It Is felt that there Is approximately 11 million
tons of recoverable coal on the ridge eest of
Line Creek In the northem reservation. The aree
which has been explored is @ very small portion
of this ridge and it is felt that further exploration
northward should Increase greatly the amount of
recoverable reserves which Melniyre has on its
properties.
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INIRODUETION:

i.

This report describes the economic
patential of coal reservations held by Mclntyre
Porcupine Mines Lid ., in the Fernle area of south~
eastern British Columbie.

The property s located epproximately
theee miles north of the C.P.R. Railway and five
miles east of the town of Michel. It extends for
several miles due north in Elk Provincial Park .
The reservation consists of two separate blocks,
the more southerly block is eppraximately ten
square miles, and is on the west bank of Alexander
Creel:. The northerly block iIs In the Line Creek
aren ond includes the Horse Shoe Ridgs. It
consists of approximately 25 square miles. This
block, for convenience, has been divided into two
separate areas. The Horss Shoe Ridge area, which
Is on the east bank of Line Creek, and that ridge
an the west bank of Line Creek, which we are
calling the Line Creek Ridge.

The most recent report of the area is
Paper 6124, Geological Survey of Conade Repart,
entitled, "Femie Map Area, East Half -~ Alberte
ond British Columbla,” by R. A, Price,



ACCESS:

2.

The Alexander Creek Area can be reached
by legging road which goes directly north from the
No. 3 Highway ond follows Alexender Creek to
the reservaiion. The northem block can be reached
by a logging road which lzaves Sparwood on the
No. 3 Highwey , followed norrhwerd along the
Elk River vatley and then tums west cleng Line
Cresk, into the reservaiion .

The coal meesures are found in the
Kootenay formation which gradles in age from Juressic
to Cretaceous .

The Kootenay formaiion comprises grey
and black carbonaceous sandstanes, siltstoned,
mudstones and shales with interbeds of coal end
questzite, pbble conglomerates and conglomerate
sandsiones.

The bese of this formation Is formed of

neritic depasits pasing upwards through litoral
type depasiis and into deposits of peralic swamp
iype, which are represanted by the conl beds.
Conglomeraies occurring in the upper
part of the Kootenay formation are similer to those
that characterize the lower part of the overlying



General (continued)

Blairmare growp . However, conglomerates in the
Kootenay formation occur as intercalations In @
sequence of rock consisiing mainly of much finer
clestics, and easily distinguished in the base by
their dark carbonacecus character. In general, no
distinctive marker beds can be found in the Kootenay
formetion, and the best corrsletion can be made on
the cool beds themselves.

Within the area in question, five
separate coal seams or groups of coal seams, have
been found, (See Plate 4). The lowest coal seam
which we have called B=1, is near the base of the
Kootenay formation. This seam consists of approsci-
mately 18 foet of medium to high ash coal . Above
this seam , at an interval of approximately 50 feet
comes 1o Balmer Seam. The Balmer Seam is 35
faat thick. The coal is of very high quality and
contains a large percentage of vitrain, Overlying
the Balmer Seam, comes a seam which we have
designated as B+1. This seam, which appears to
be of veriable thickness, consists of @ medium to
high ash coal, and Is in excess of 20 feet in thick-
ness. The interval between the Balmer ond B+1 Is



Line Crock Arem

"

epproximately 100 feet but may vary greatly, due
to tectonics, and in many cases, it Is found fo be
considerably thicker then this dimension
Overlying the B+l Seam, Is the B+1.5
Sesm. This Is octually o zoas of interbedded coal,
sandstone , and shale. The thickness of the bed
Is in the vicinity of 35 feet, Several coal beds
meay be found in this zone, none of which excoeds
5 foet in thickness. Generally, the coal is of
poor quality and containg a very high esh content .
Above B+l .5 comes the Seam B+2 which consists of
epproximately 20 feet of remonably good coal of
madium 1o high ash, with considercble viirain.
Coal Section No. 1, (See Plaie 1), In
the Line Creck Area shows g good section through
the Balmer Seam. In this eroa the seam is approxi-
mately 35 feet thick with interbeds of shale and
sendsiono. There are 27 feet | inch of good coal,
with low ash and high percentage of vitraln, Some
? foet below the iop of the ssam we find @ bed of
brick rod shale and silt which Is 4 feet 5 Inches
thick. Other thon this band, very litile shale or
sand can be found interbedded with this seam.

Generally speaking, it Is @ very good seam of coal.



GECLOGY:

Line Creelc Area:

Horse Shoe Ridge:

Coal Section No. 2 shows the B~] Seam
which underlies the Balmer Seam in this area. I is
19 feet thick with 16 feet 4 inches of coal, the
remainder being bands of shale, and sandsione .

In general, the coal is medium to high ash content .

Coal Section No, 3 Is on the Seam B+1.
It Is 25 foet thick. Thero ave 22 feet of coal,
medium to high ash and 3 faet of shale and sandstone .

Coal Section No., 4 is on the B+2 Seam,
There are 17 feet & inches of & medium to high ash
coal, containing considerable viirain,

On Horse Shoe Ridge we have Coul
Sections 5 to 10 inclwsive, (See Plate 2 and 2A).

In this area, the Balmer Soam Is repre=
sented by Coal Sections 7 and 9,

Coal Section 7 shows only part of the
Balmer Seam in that the base of the described
section begins on top of the red sillstone and shale
which hes previowsly been deseribed as being
withia the top third of the Section. The measured
thickness, ot this locality Is 35 feet. OF this
thickness, 18 fget 5 lnches consists of @ medium
quality enel renging from low ah 1o @ very high



STRATIGRAPHY: ash. The thickness of this seam is excessive in that

Horse Shoe Ridge: it reprasents only part of the Balmer Seam; the
(oontinued)

thickening is aitributed to tecionics.

Coal Section 9 Is also on the Balmer.
It contains @ total thickness of 44 feet of which
35 feet 6 Inches of the section Is coal. The upper
21 feet of the seam is o low ash coal of high quality .
Below this sectlon, the ash increases and shale inter~
beds become frequent . Visual cbservation indicates
thet there is some thickening of the seam due to
tectonics .

Coal Section MNo. 0 represents B~1 Seam.
This soam consists of 16 fest of reasonably good
coal most of which is madium ash, the lower three
feet Is high esh.

Coal Section No. 10 is on the B+1 Seam.
The seam Is 34 feet thick of which 27 feet 4 inches
consists of coal. In general, the coal is medium
to very high ash,

Coul Section #5 reprasents Seam B42;
it hes a total thickness of 19 feet. Thirteen foet
of this section consists of @ medium to high esh
coal .



GEQLOGY:
STRATIGRAPHY:

Horse Shoo Ridge:

Alexander Creek:

7.

Coal Saction No. & does not carrelate
readily with the other seams, It is felt that this

section represenis a portlenof B+ .5, The
exposure shows 5 feet of good low ash coal .

At Alexander Creek, are Coal Sections
11 to 15 inclusive. Plates 3 ond 3A, Due to
tectonies, the strategraphic pesition of coal
Section 11 is uncertain, it is probobly Seam B-1.
The total thickness of this section is slightly in
excess of 30 feet. It contains 24 feet 6 inches
of medium to very high ash coal .

Coal Section No. 15 shows B+1.5.

This seam consists of 34 feet of interbedded coal,
siitstone, shale and sandstone. Only about 13
feet of this section is made up of coal.

Coal Sections 12, 13 and 14 are on
Seam B+2, The thickness is constont but epparently
the amount of ash increases northword .

Coal Section 12 with a total thickness
of 19 feet has 15 feet 2 inches of coal, contain~
ing high ash.

Coal Section No. 13 has 19 feet of coal
and shale. OF this, 17 feet 2 inches consists of



GEOLOGY:
STRATIGRAPHY:
Alexander Croak:

STRUCTURE:
General:

@ good quality coal with from low io high ash.

Coal Section No. 14 which is further
north, hes a thickness of 17 feet. It contalns
10 fout of coal from low to medium ash.

The area Is a large synclinal sivucture,
the axis of which is oceupied by the Kootenay
formation. The depressions on the flanks of the
siructure are formed by the Triessic formation on
the west . This depression is dominated by the up=
thrust Paleczoic formations, which formaticns rise
mare gently on the east flank of the syncline.

To the east, the ares Is cut off by the
Lewis Trust end io the west the major fault is the
Erickson fogult . Considerable thrusting and faulting
of lesser naiuwe can be found within the area fiself .

In the Alexander Creek Area the
synclinel structwe is cut by @ faull which begins es
@ sivike fault to the south (See Map No. I), and
tums into @ trarsverse fauli toward the northern
pert of this sheet, upthvusiing the part of the
sirveture with relation to the south pert of the
siruciure .

Of ali the coal outerops, in the area,



| GECLOGY:
STRUCTURE:
A | axander Craek Areat

Horse Shoe Ridge Area:

7.

the anly one which we hove been able to trace
consistonily hes been the B+2, These seams
below it have not been sufficiently opaned up
and the conplicated tactonics below this seam,
maios It difficult to project the trace of the seams.
It is noted thet the above mentloned fault cuts
through the Kootenay formation ond does not
create a boundary betweon the Kostenay and the
underlying Triesslc formations., At @ point noted
B on the mep, we notice thet the Balmer Seam is
underneath the thrust fault, and @ whole series of
complicated structures under the fault are cbvious.
Due to this complication, no siruetural dlagrem
hes been mede. Over the fault, the structural
trends are eberrent and severe complications can
be expected. Attermted stratigrephic sections
through the area have been highly enamelous and
have not been considered in this report. In general
the structure on this mountain is complicated, and
steep dips are the gencral rule.

In the Horse Shoe Ridge Area there s
considerablo conplication of structure . (See Map
). The dips are genevally steep and ot loest
one and possibly tweo sirfke foulls are In existence,



GEQOLOGY:
STRUCTURE:

=" o

Line Creek Ridge:

ita will be noticed thai the Balmer seam
Is cut off towards the south by a foult. Overlying
this fault is the B+1 Seam which is drag-folded.
To the east of the fault, all the structures are
complicated and the dips are stegp. To the west
of the fault, the trace of the Baimer Seam has been
projecied northward; the other seams have not
been observed. It should be noted rhat, the
Baimer seam ecst of the foull dips of approximately
50 degrees. This Is considerably stesper than the
slope and the seam should plunge to depth quite
rapidly .

The ridge to the wast of Line Creek forms
the wes! flank of the major syncline which we
have discussed previowsly . (See Map lIl). In
general , the dips are gentle although occesionally
some steep dips do occur. There are no major
siructural disturbonces in the area.



GEOLOGY:
ECONOMIC GEOLOGY:
General:

1.

The coal reservations held by Melntyre
Parcupine Mines Lid. contain five separate seams
of coal. In total, there is @ very lorge tonnage of
coal within the erea involved. There are however,
complications in structure and variations in coal
quality which makes the feasibility of mining coal
in the area open to some question. In thet ne
fresh samples were evallable beceuse no adits
were run into the coal, no sampling or testing
of coal samples has been carvied out. The quality
of the coal, as described In this report, Is based
sirictly upon visual observetions, In this report,
any coal which is below 10% ash hes been regarded
os & low ash coal. This percentage is based upon
visual observation; the color of the sireak reddens
@ the ash content approaches 10%. Anything
above 10% or what we have arbliverily celled 12%
Is considered 1o be medium ash coal. Somewhere
In the range of 179 ash, the red sivedl on the



12,
GEOLOGY:

ECONOMIC GEOCLOGY: coal deepens, and at this point the coal is referred
General: to as being @ high ash coal . When the amouni of
(continued)

ash in the coal is observable by the naked eye,
that is to say, if there are thin lenses of sand or
shale within the coal, it is considered ihat this
coal will have an ash content of upwards of 20%
and more likely upwards of 30%. In such cases,
we have called this a very high ash coal. The

heft of the coal increases with increase in esh

content .

The only seam within the area which
shows large thicknesses of good quality coal is
the Balmer Seam. This seam Is a low ash coal
generally under 10% ., OF the other four seams,
three seams; B-1; B+1 and B+2 have sufficient
thicknesses o be considered os o reasonable
target for sirip mining operation. The quality of
these measures is variable; it is highly probable
that they are coking coals. Generally, these
coals are medium and high and sometimes very
high ash .

Without washibility tests on these coals,
it Is difficult to tell what the recovery will be



GEOLOGY: 13.
ECONOMIC GEOLOGY: ofter washing. Because of the high ash content
General: (continued) of seams B-1; B+) and B+2, the recovery after
washing has been placed at 65% . Recovery from
the Balmer seam ofter washing, has been raised to
85% because it is a low ash coal. These recover-
ability factors are very conservative, but must be
considered as only estimates.

The mining loss, in @ sirip operation,
is generally relegated to 1 or 1<1/2 feet of coal
ot the bottom and top of the seam. However, in
that the dips of the coal are generally in the
vicinity of 30 - 35 degrees, it can be expected
that there will be considerable slumping and
considerable coal will be lest, over and above
what Is lost in the ectual mining operation. It
Is felt that @ mining loss of 20% Is more than
sufficlent to allow both for the actual operation
and for losses caused by a slumping of the coal
bed.

Past performancs indicates that the cost
of moving material at @ sirip mine, in the Foothills,
is about 50 cents per ton. In that a mining cost
of $5.00 per ton is considered economicel, the



GEOLOGY:
ECONOMIC GEOLOGY:
General (continued)

14,

maximum ratio of overburden to coal should not
exceed 1041,

It may be argued that having a maximum
ratio of 10:1 would give a lower average ratio,
however, other factors must be taken into con-
sideration:

1. This would be a multiple seam operation

and therefore relatively more expensive.
{8 A back slope of 50 degrees should be
maintained, thereby increasing the
amount of everburden to be moved.
3. Much of the paripheral , or shallow

coal will be weathered .

It is therefore not advisable to strip
ceal in the Foothills, if the maximum ratio of
overburden to coal is more than 10:1.

From pest information and from observa-
tions in the Fleld, it is considered that the Balmer
Seam is @ high quality coal and will be the primary
target in @ mining operation. However, In that
the dip on this coal is 35 degrees, or more, an
underground mining project cannot prasently be
considered to be feasible . On the other hand o
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GEOLOGY:
ECONOMIC GEOLOGY:

General: (continued)

sirip operation of the Balmer seam looks very
attractive . Unfortunately, the ratio of overburden
to coal, when considering the Balmer seam alone,
becomes too high to exiract any more than that
coal which is along or near the outerop .

It is therefore regarded that the
exploitation of the Balmer Seam is contingent upon
the economic exploliation of Seams B+1 and
B+2 in order to lower the ratio of overburden to
coal above the Balmer. If the Balmer seam is
exploited, then the recovery of the underlying
B-1 Seam becomes a very profitable endeavor,
in thet the ratio of overburden to coal is very low.

The siructure of the Alexander Creek
oroa Is considered to be ioo complicated and the
dips are too steep for the efficient exiroction of
coal from this area, either by underground mining
or by strip mining. The only seam which has been
traced in this area is the B+2 Seam. The lower
seams have not been followed on continuous outerop
and where they have bsen found, the confortion
has been so extreme as io make the mining of
these seams unfeasible .



16,

The Balmer Seam iiself , has only been
found under the thrust foult as indicated on Map
No. 4, The point has been shown as Point B, It
will be remarked that ot Point B, the dip on the coal
is 70 degrees. Unfortunately, the complicated
tectonics have broken the coal up sufficiently,
thet no continuous section could be made on it

Cther coal outcrops to the north and
west of the Balmer are hard to correlate with the
exlsting beds, excepi for Coal Section 12, Above
and to the west of the fault, as has been mentioned
previously, the coal Is highly coniorted.

it seens likely thet there Is a thrust
plone between the B+2 Seam and those coal seams
which have been cbserved lower down. However,
in the event that this is not so, it is possible
that the other seams may be found on the east siope
of the mouniain down-section. If o thrust fault
exists, then the possibility of having any sirippable
coal In the area, is negligible.

With the information presently available,
it is not considered that the Alexandor Creck area

is amenable to sirip mining operations.



GEOLOGY:
ECONOMIC GEOLOGY:
Horse Shoe Ridge:

17,

The Horse Shoe Ridge forms the east
flank of the major syncline which we have pre-
viously discussed, (See Map Ill). What eppeers
to be @ major fault, runs north-south and separates
the east slope of the ridge from the west slope.
West of the fault can be found a small tight
syncline exhibiting steep dips. (See Map IV). At
Cross~Section D, the Seam B+ is In contect with
the above mentioned fault and forms o tight recumbant
fold; the Balmer Seam is not present . Severel
feet to the north, the Balmer Seam has been
picked up oast of the fault. It probably follows
the ridgeline on its outerop.

No economic sirip, or underground
mining operation con be carried out In this area.
Ecst of the fault, the Balmer seam where it hes
been observed, dips af about 50 degrees to the
west. In that the dip of the seam Is much greater
than the slope of the ridge, it is not considered
that the overburden:coal ratio would be such to
make this seam amenable to @ sirip operation.



GECLOGY:
ECONOMIC GECLOGY:
Line Creeck Ridge:

The Line Creek Ridge forms the west
flank of the major synclinal structure which we
have been discussing all along. In general, the
dips on this flank ere reasonably shallow. (See
Map HHl) . In certgin arecs steeper dips and some
structural complications can be encountered,
however, these complications appear to be localized,

All five seams of coal have been found
in this area. |t is considered that, due fo the
relative consistency of the siructures, a sivip
mining operation in this area could be carried out.

The main objectives in @ mining venture
in this area would be the Balmer Seam. Dis-
counting all the other coal in the area, there are
approximately 3,900,000 tons of Balmer coal in
place which would be amendable to mining at a
ratlo of 1011 or less. (See Chart 1) The total
reserve of Balmer coal In the area Is just over
8,500,000 tons. In order to have access to the
entire amount of coal In place, it would be neces~
sary to sirip overburden in excess of ratios of 20:1
so thai in order to make It en economic procedure,

it would be necemery to take adventage of the



GEOLOGY:
ECONOMIC GECLOGY:
Line Creek Ridge:

7.

overlying coal seams, namely; Seems B+] and
B+2. Therefore, the mining of the Balmer Seam in
sufficlent tonnage fo make it economically sound
is contingent upon mining the upper seams. The
total reserve of the B+l Seam Is about 3,100,000
tons. And the total reserve in the B+2 Seam in the
area Is over 500,000 tons. Upeon the exploitation
of the Balmer Seam, it would be advantageous to
exploit the underlying Balmer=1 which has more
than 6,500,000 tons in place.

If the total available seams which have
been exposed to date can be exploited, over
18,800,000 tons of coal can be found in place.
The iotal recoverable reserves, in this area, would
come to about 11,469,000 tons. (See Chart 2).

It is considered that further exploration
narthward aleng the ridge could expase additional
tonnage .



RESUME AND CONCLUSION: 1.

é.

20.
The coal reservations held by

Melntyre Poreupine Mines Lid., consists
of approximately 90 squere miles, north
and east of the town of Michel, divided
into two blocks, the more southerly being
on Alexander Creek and the more northerly
being on Horse Shoe Ridge .

Four mineable seams of coal hed
been observed, they are: B-1; Balmer;
B+1 and B42, in thet order, from bottom
to top.

The reservations contain a large
amount of coel in place .

Complicetions in siructure limit
the areas amenable to mining, and from
the exlsting infermation, only the coal
o Line Creak Ridge in the more northerly
block , can be mined,

This area could be mined by strip
mining.

Only if ell the seams in the aree
are mined, does the overburden to coal
ratie become low enough to ensure an

economic mining operation,



RESUME AND CONCLUSION:
(continued) 7.

Total recoverable reserves in this
ared are in excess of 11,000,000 tons.
Further recoverable reserves could
probebly ba found by extending the
exploration nerthward, along Line Creek
Ridge.
From the limited data avallable, it is

considered that there Is the prospect of economic
coal deposits on the more nertherly reservation,
if all four of the major seams can be exploited.
Additional reserves of coal on the west side of

Line Creek , are probably present.

RECOMMENDATIONS:

3.

It i recommended that:

Adits be run into the coal Seam
B=1; Bolmer; B+ and B42 in the
northerly reservation, on Line Creek
Ridge .

Sanple testing be carrled out in
order to evaluate the quality of the coal,
If the coal quelity is acceptable,
further geologic mapping be carried out



2,
RECOMMENDATIONS: (continued) along this trend ,

4. Upon geological evidence, carry
out drilling program o prove up additionel
coal reserves,

3. Carry oui any further exploration

work, as further geological data may
indicate.

Regpecifully submitted,




Seam lnches Acefach Acre  Acres  0-10:1 10201 204N Total
B-1 196 135 26,460 246 6,509,160
Balmer 25 135 43,875 90 3,948,750

78 3,422,250

27 1,184,625

195 8,555,625
B+l 267 135 36,05 &9 2,487,105

19 634,855

83 3,171,960
B2 210 135 23,350 12 340,200

8 226,800

20 567,000

CHART 1,




RECOVERABLE RESERVE
LINE CREEK RIDGE

Mine  Cleaning and

Soorm Coal in Place Recovery  Hendling Reserves
B~1 6,509,160 85% 65% 3,586,310
Balmer 8,355,625  85% 80% 5,817,823
B+l 3,171,960 85% 65% 1,752,507
B2 567 ,000 85% 65% 313,267
— — )
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PORCUPINE MINES LIMITED EXPLORATION OFFICES

SUITE 1410
25 KING STREET WEST
TORONTO 1. ONTARIC

MCINTYRE

February 13, 1968

McINTYRE PORCUPINE MINES LIMITED

Statement of amounts expended on

Coal Licences 264 - 313 incl, 365 to 373 incl, and 408

Period January lst, 1967 to February 6, 1968

Amount

Rent and Services $ 107.70
General Field Work 2,325, 34
Scouting and Prospecting 25. 62
Camp & Road Construction 971.00
Camp Supplies & Food 1,041.28
Stripping 11,996.99
Transportation 2,920.14
Patent & Lease. Expense 8,651.17
l.egal Fees 688. 65

$28, 727. 89

Certified Correct

McINTYRE PORCUPINE MINES LIMITED

5. R. Yarley, 72~
Comptroller.

S
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