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The coal concession ¢f Fernie Coal Mine Co., Lid. sccupies a part

IS A

oi so~called "Fernie Cosl Fie

(]

é" situated aboui; 700 milés east of
Vancouver, at the westera Iront range of the Rocky lountains, and

1t totally comprises 15,280 acres.

The disiance between ine usarest track of the Canadian Pacific
Reilway and the concession is some 10 miles along the existing

irt motor road. .

There are 13 coal seams in the lower half part of the Xootenay

~Formation with an elevation of around 3500-6300 feet, along the

i

lank of the Michel Ridge. The lower three coal sear, U4, U2 and
M, have the thicknéss of 15~27 feet, 21~30 feet and 24-27 .feet

respectively.

[

Zach coal seam indicates Hipping of 10~45 degrees on the 'surface.

Total pro?éble ccal reserves of these three coal seams in the ‘

. morikera half of the property are estimated to be 4C0 million tons,

-3 .
of which about 65 million tons of the marketable -grade clean coal

might be producible in the way of underground mining.

Samples collegted Irom the tentative adit drived in the U2 seanm,

about 90 feéi beneath the sgrface, indicate the following analytical

resu;ts:




Iam pléased'io subzit this report te you as a conclusion and
'_IEGGmméﬁdaticn on the second-stage geologic reconnaissance
carried out thi§ summer at the Fernie coal mine owned by Fernie
Ceal Xine Cﬁ-: Lid.

Qur elfort was concentrated o get a thorqugﬁ grasd of the
geological structure of coal seams and the nature of ccél. Tor
the purpose of exgmining the possibility of exporting coking

coal t¢ Japan from this concession.
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LOCATION & ACCESS

The concession is located in the northern half ¢f Daominion Coal Block,
some 12 miles east of the Fernie Township, as the crow flies, and it
comprisas 31 claims, totally 15.280 acres.

he distance between Vancouver and Fernie is some 644 miles along the

highway and 3860 miles in a bee line. The Canadian pacific railways

-

pass through some 10 miles north of the coal field. The concession is

accessible from the Michel or the Feraie township through motor road;

.the former is about 13 miles away from it and the latter 17 miles.

Although the gas pipe line goes from Alberia io United States through
the coal field, there would be no unfaborable influence for mining -

operation. - _ : : ;




GEOGRAPHY

The city of Fernie is one of the oldest cogl mining and logging-toﬁns
in Canada, with 3500 populatiom. ' .

The conceésion occcupies the mountainous afea of the western front of
the Rocky Mountains, S000-70Q0 feet above the sea level, a part of
"The Rocky Mountain Fo:eﬁt“ where, up to 6000 feet, is covered mostly

with thick needle-leaved trees.

It is rather severely cold and has great amount of snow fall in winter

time, which, however, would not become deierrent to the forthcoming
mining activity and traffic.
The Xichel Ridge, approximately 7000 feet above the sea level, range

north and south iz the norinern part o the concession of wh}ch the

" highest, peak iIs the Xt. Taylor with an elevation of 7381 feet.

The Leack Creek originated irom the south ra énd of the Michel Ridge,
runs through the cancessidn and joins the Michel (Creek at the north end
of the concession. Another creek, the ﬁcEWoy Cregk, runs tﬁroughrthe
middle of the concession to the east. All the valleys are deep1§ incised
with glacial U-shape and océupied by perennial streams of clear water.
The difference of altitude bétwe;n the Michel Ridge and the Leach Creek
or, and fhe Michel creek, is approximately 2000 feet. And the steep

slopa of the Michel Ridge consists of coal bearing sedimentaly strata of

the Kootenay formation.
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GEDLORY

Stratigraphy-
This coal {ield cousists of llesozoic sedimentary sirata, whose
stratigrapkic correlation is as follows:

Thickness of Bed

Gaclogic Ade Name of Strats atfarcund the ¥t.Tavlor
Lower Cretacegus Elairﬁore'Groupl . 6G0- 900 feet (?)
-—--- {Unconformity) —--—--—-
{ .
Lower Cretaceous Kootenay (¥utz member  1050-1650 feet o
& Jurassic Formation { :
- {coal bearing bed}(Hillcrest 150- 3460 feet
' ( member
( .
(Adanac member 90~ 150 feet
(
(Mcose Nt. .
{ member 450~ &00 feet (2)
Jurassic o Fefqie Group

2tailed exposition of Mesoczolic strata:

Fernie Group B

The strata of Fernie Group form the Mesczoic Basin with the underlyin
p : . .

Spray River Formation, and consist of aliernating beds of shale, silt-

" stone, and lesser amount of sandstone which holds the top of the

Fernie Group and gradually changes to brownish quarizose sandstone as

it goes to the upper part of the top zone. 'They are mainly marine

sirata.




Kcntenav Formziion

e Xootenay .o.ma-*on is main c¢oel bearing formation of this coal

<
| &

field, and can be cividsd into the fellowing four merhers:
a) ¥oose Ibuntain Uember

b

Thais is the lowsst member of ihe Kaotenay Formaticnm, which
cemprises dark greyish, fine to meulum-g*ai ed and hard greyisn
white gquarizose sandstone, 450-500 feet (?) thick in this regioen.
It is a distiﬁguished key-bed of ihe formation, due to its
ability to make numerous and remarkable outcrops. The occurrence
of a large ammonite Ifrom the upper part of this forwmaiion

indicates that the sandstone of the Jloose Mt. Mamber is marine

b} Adasac Member
The Adanac memne;, 90-150 feet in thickness, consisﬁsof dark
greyish and blackish mudstone, shale, lesser amount of silt-
stone ‘and fine sandstone together with two cosl seams named
L-seam and M-sean. |

¢) Eillecrest Member
The Hiilerest X ube* conszsts ef two or thres beds of ¢reyish
Zine to coarse grained carbonaceous sandstore with thin alter-
nation of mudstone and siltstone and locally iasterbeded thin'-

lenticular beds of cbnglome:ate. It is about 150-360 feet

d) Mutz Rember

The upper member of the Xootenay Formation between ithe Hillcrest
Yember and the unconformzble base of the Blairm Group, is

A

represented by seven alternating strata of fine-coarse-grained

b
i




blackish grey sandsione bed and mudstone, shale, silistone beds
with widespread 1-3 thick coal seams, of which each bed has
thickness of 150-430 feet respectively, totally-1050-1650 feet
thick.

The Muiz Member is & major coal beavring stirata in this cosl field.
And it has gltOgether 10 interhedded coal seams, némed Uy to Uip
from the base, among them 7 or & coal seams show more than § feet

thick.

iIl Geoiogic structﬁre
The Kootenay Formation, coal-bearing straté, constitutes a syaclinal
basin situaied in the north-east of the large Fernie basin which is
separated from it by the Loop and Flathead faults running from north

to south with 4500 feei throwing toward west.

The Loop and Flathead faults divide the area into two parts geologically;.

the porih-eastern and the south-wesiern paris.
Tha iatter part.is_mostly occupied by upper strata more thasn the coal
‘bearing bed, bécausé of the Hcsvay‘syncline at the middle of this part.
In the former part, the Xootenay formation, coal beaiing bed, . forms
a émall'ﬁasin which is approxigétely 5.5 miles long from north teo
south and 3 miles wide east t¢ west. In éie basin, the axis of the
- Taylor syacline runs through aiong the Michel Ridge. The east an@
west wings of this syaclinal structure along the MNichel Ridge are
mostly composed of the coal bearing Kootenay Formation.
The Richel thrust (1) runs through from north to south at the eastern

slope of the Mt. Taylor, and the other one, the Kichel throust (2)

Tuns parallel with the distance of cre mile to the east from the

-7 =
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thrust (1). Both of the itwo throw to ihe east about 15300 feet with

dipping west. About one mile west of the M. Taylor a companion

fault of the Loop fault runs through from north to south, throw 750
feet to west, anrd join the Flathead Fault. .

g

A-coal bearing bed on the west wing of the Taylor syncline generally

&

ct

rikes to ithe :qrih 30 degrees to east and dips 30-60 éegéees to
the east, however it seems to be more gentle dipping into the deep
nlace.

Sitructure of coal seams is rather compliéated on the seuthern part
of the east wing, becaus2 of a local cemplex geclogic siructure, |
.such as small scale folding and feulting. Eowever, it.in the
northern part shdws ratlier a gentle dipping of 10-30 degrees to the

west.
The Blairmore group strata overlie unconfirmably on the Xootenay
Formatioan and consist of ithe Taylor Synclinal axis over the Michel

Ridge. o .




‘The thickness of this seaw is 18-3& feet, including thin coaly shale band.

Coal  SEAI

There are av 1sast 12 coal seams in the Kootensy Formaiion of the

aorinern pari of this concessien. -

.

Among the 12 ccal seams, several favorzble important coal seams can be

cu-ni{ - -
54 into shaly beds-of the middle and lower Mutz Member.

)

Aad it seems to have & tendency of becoming stable to the middle from
the lower on variation of zhickness and transverse, because of influence

™~

£ ihe underlying Fernie shale.

from structural movement o
iw the west wing of the Taylor syncline and the western fiank of the
Nickel Ridge, the coal seam dips 30-&0 degrees to the east within-

elevyation of S5300-7000 feat zbove the sea. And at the eastern flank

of the Michel Ridge, it shows 10-30 degrees to the west.

Yo can find each major coal seam has more ihan 5 feet in thickness wiich
is a considerable thickness for favorable uaderground mining, and it can
be traced to over thai 1.5 miles along the strike side by bulldozer

treaching. . BN

More detailed discription on each major coal seam is as follows:
¥ seam -3

Tt, the lower most coal seam, exposed in the Adanac Mewber and 30-60

feet shove the top of the Moose Mt. iHemder sandstone.

At ihe trench No. T3 & TWS in the west of the Mi. Taylor, coal thick-
ness is 11-12 feet wiihin 27 feet thick coal seam.
Tl ;1 .




i, sean

It is seen 2% intervals around 30-45 feet sbove the M-seaz.

The thickness is &6-13 feet.
IS Leé

It is situated at 4£5-&0 feet zhove the top of Hilleresi sandstone,

)

usualiy being accompanied by iwo coal seams, U3 & [l shove and below
7ith shaly band. -

The thickness of this seam is 16-28 Ifeet 2t the trench TI6 & TW8 in the
- Lo [ .

west of Taylor Syncline, and its coal tllcﬁqess is 14-22 feet. It is

o]

passible to trace 7500 feet along the west flank of the Mt. Taylor and
also 5100 feet to the souti from tlhe Loop companion fauli.

‘ At the trench TEZ2, TEd, TES and TES which are betwéen mlcheerhrust.{l)
and (2) of the east wiag of the Tayloer Syncline, the coal seam is 14-35
feet thick, (in some paris, together with U1 &.ES). and itis coal thick-
" ness is 9-37 feet, (15 feet on the average).

It is positive fo-be traced upto the distance of 4500 feet along the
east flank ol Michel Ridge and more at least 6000 feet—tfacing to the

south will be possible, though the structure is rather c¢omplicated.

[l .
»

D4 sean

It is situsted at 150-240 Teet akove ;he 2 seam, The thickness is 5-13

feet at'the west of the Taylor Syncline and 6-28 feet at the east, an&
A :

its coal thickness is 12-23h;eet at bhe trench T4 & TES

The seam nas an undulation 9; thzcxness towards the strike side, however,

as the clean coal are seen concentrating in the middle, it could be

expected to yield effectively at the thickness of 5-6:feet.

. —-.fh.n - T
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ilo Segn

LI
It is situzted at &0-130 feet above the U4 seam. The thickness is 18 feet
at the tranch TW/, seems tao have 2 rather poor continuation in both sirike

ant din side” as compered with U2 or U4 sean.

et

I's seEn : "
It oceurs in 240-300 Feet above the U4 seam 2nd is 15-22 feet thick within

13-19 feet 0f coal thickrness at the trench T¥9, TWil & TW3.

[I7 seam
It is interbedded into tihick sandstone bad at 150-180 feet above ithe U

. seam. This séam is fairly thin, such as 3-9 feet, and shows rather

spreaded elongaticn to the strike side.

08 & 9 seams
The two are 240-380 fest zbove the U7 seam with interbedded shale, and

6-9 feet taick each. These would be eroded out by unconformabie surface
.I . B . . ) . -

“between the Xootenay and the overlying Blzirmore group im the southeastern
area. ' ‘

Regarding ihe coal seams of the northerr and northeastern slopes of the

Mt. Taylor, detailed investigation could not be carried out in this seasen.
But it is certain from the surrounding geclogical struciure that these

-

coal seems extend to the northern and mortheastern slopes of the Mt.
Taylor, going along the mouniain.

Horizontal trial heading, 95 feet deep and some.QG feet below the suriace,
was carried out fgr this seanm at.the trench TES5 on ihe east slope of the

%ichel Ridge.

- 11 -




NATURE OF (DAL

Cancerning the nature of coal infaround the Fernie cosl field, I iwmagine

as under. | : . ' ;

1) Stratigraphically, the lower most coal seam shows lower voiatile
matter content of approximate 15-17%. Aad it increases to 27-26%

at the upper most.

K,
1

2} The highest figure of Coke Bution Index was indicated on the coal

of 20-23% volatile mattier contant.

ry

3) So, considering from strutigraphic circumstance, only we expect to

iind 2 good nature of coal in the lower half of the Mutz member.

£

4) However, it is undeniable that the nature of coal is varied pariially,

suffering from local geologic variation such as minor faulting of
folding. _

S) Weathéring ¢i coal ssems to extend to 30-200 feet deep, though the
depth depends on places sulfering from geographic and geologic

conditicns. ‘ .

Detailed discription om the nature of each major coal seam is as follows:
Il saam

In summer of 1966, several drums of samples were collected from the

tentative shallow adit, some 36 .feet deen, in this sean.

- 12 =
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The assey results ol ihese samples e&re si

¥

tahle:

- Fl Fag -
wihnoon the follgwin

.

Lt}

Raw Cozl Clean Cozl
Prepared sc as to contain
around 104 asii.

Meisture toial % ( 3.15

Surface foisture % 2.47

Inierent Moisture % 0.68 1.4
Ash % 15.78 9.6
Volatile Matter ﬁ. 17.33 15.7
Fixed Carbon o 64.16 73.3
Sulphur % 0.31 .

B.T.U. 's - 7 13,119.98

Free swelliag index 2.5

Caiorific Value - | - 7580 Cal.™
‘Fuel Retio (C/V.X.) o : 4.7
Pure Coal | - . 8908
Pure Coal Calorie 8530

(Ash, Noistuve-free)

As pértinent and fresh coal samples for testing could not be collected

during last reconnaissance due to the physical condition, nsture of the -

original coszl of this M-seam wes not confirmed.

U2 segm

- we carried out the Raw Coal test on samples which were collected from

the adit in the U2 seam. The test result is attached at the end of

this chapler.

—13-
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Assay results of samples collecied from the surface trench at the east

side ol the Tayler Syncline are shown on the Iollowing table.

Floated 2% S.G. = 1.6

Traach No. " : TE3 lower . TE3 upper
Inherent Meoisture %. 1.93 | 1.78
Ash g 6.43 (4.5) 8.3 (1.2) -
Volaiilé Matter % 22.58 20.89
Fixed Carbon % 69.34 - €9.03 -
Calorific Valie 14,321 13,623 ’
" USulphur | % - . 0.45 . 0.43
Free Swelling Iadex 1% 2-414 -
Ficat : % i 95.42 95.13
sink 3 3.56 4.87
|

-14 -



entative adit, some

[od

amples ¢f seaveral drums were collacted Irom the

95 feet deep. . The test results of those szmples are shown.on the

following table.

Roaw {oal Test

... by MEIJI SINING 9., LTID.

.

Taken from U2 sedm, adit No. TE-

Sample ¢
pntents

1) Rew Coal Sizing Test

2) Float and Sink Test (Washability Curve)

3) Pfoximate Analysis, Sweilirg Test (C.B.I.).

.
-




1
1. Sizing Test @ + 25 p/m -0
Size 5 .
+ 25 w/m 16.5
25 - 10 m/m 23.2
0~ 5 w/a 15.2
5 - 0.5 o/ 256.9
- 0.5 w/n S.2
Total 106.0
2, Sizinz Tast : + 25 m/m (156.34). ,rushéd to minus 25 mfm
Size WL
23 - 10 /> 68.6.

—
thh O

- 3 n/n
0.5 n/m
-0.5 m/a

Total

Comnosed size ratio

o

23.

(4]}
0

25 m/m - 0

Size

- 10 n/m
- 5 m/n
- 0.5 o/
- 0.5 m/m

-

16 -

Ash %

LRI W N A
[
o
o




1. Sizi=g Test : <+ 23

mim - 0

+ 25 prrf g
25 - 10 m{m
10 - 5 a/n

5 - 0.5 m/n

0.5 no/n

Total

9.7

100.0

9. cSizing Tast : + 25 m/m (7.0%). Crushed to minus 253 m/m

- .Silze
25 - 10 m/m
10 - S o/

$-0.5 a/m
- 0.5 m/n

Total

3. (omnosed size retid

e.5%
£9.9
21.0
7.G
2.1

100.0

after crushing : 25 m/m = O

-Size
25 - 10 m/m
10 - 5 w/m
0.5 o/

&n
v

- 0.5 m/m

Total

we Ash %
206 )
i)

7.7 ) 20.5
41.9 %

9.8 . 189
100.0 . 20.3

{ - 17 = .

T
i .




FTernis - A

23 Tigat arnd Sink Tos

25 »/m - 0.3 o/m

(-
L4y
L)

. %

39.3
19.4

- 138.4

: - 91.3% per raw coal

Ash % Wt. % Ash %

2.3 4.5 2.3
4.5 43.8 4.3

‘8.4 63.2 5.5

14.1 77.0 T.l

i

8
63.6 100.0 18.3

Pashehility Curve
+

Specific gravity

-18,'

L. %

93.3

'36.2

35.8
23.0
18.4

é0.2

35.9

63.6

M.P.
2.3

24.2

53.5
70.1

79.3

%0.8
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3Y Proximete inslvsis

Fernie-A - ~ Fernie-B

Eiements : - F.1.453 0 F.1.86D F.1.45  F.1.60
Irnherent Noisture % ' 1-.6 1.5 - i.b - 1.6
Volatile ¥atter k% 21.G 20.6 20.2 19.9
Fixed Carboa % 1.0 69.8 71.8  70.3
Azh Contents | ) % 6.4 3.1 6.4 8.2
Tetal | - % 100.0 100.0 100.0 100.0
Calorific Value cal.  8,050. 7,890 8,010 ~ 7,840
Fuel Ratic - -3.4 3.4 _ 3.6 3.5

Total Sulphur . 0.4 0.4 . 0.4 0.4

Swelling Test :  Coke Button Indsx

:

Floating i{raction . Feraie - A ' Fernie - B
S’Q.é’l’. F- 1.45 ' ) _'; 75 6;“%2

Sp.gzr. F. 1.60 7 | 5%

- 20 -
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stimated coal reserves, thinking of the economic mining conditien, of

oaly U2, U4 and ji seams existing in the Taylor syncline gnd the north

arez of the section € in the map attached are as follows:

Syncliné eagt wast Faultl west : Total
ioseam 82,167,000 ¢ 60,503,000 T 22,432,000 ©°| 165,110,000
72 seem 9,601,000 t 39,102,800 t 13,963,000 t . 142,648,000 t
04 seam 38,581,000 t 24,579,000 t 7,448,000 t ; 100,608,000 t
:
motal 240,349,000 t 124,186,000 t 43,851,000 t ' 403,286,000 t

On the gssumpiion ihat the minable limit is 15 feet thick, minehle coal

stimated as under:

'y
@
o
4]
4
<
o]
[44]
w©
r{
7]
1]

U4 sezm 37,719,000 t 14,747,000

-

' ?
Syscline east west Faultl west ' Total
. . - :
¥ sesm 36,153,000 t - 26,622,000 ¢+ 9,872,000 t , 72,647,0C0 t
S |
U2 sean 44,800,000 t 22,288,000 ¢ 7,960,000 t , 75,048,000 t
T 4,458,000 t . 55,934,000 t
7
7
[}

ch

204,629,000 t

Total 118,672,000 62,657,000 t 22,300,000 t
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ing &nd that of washing are 40% and

bly
X
E0
F43

And assuming that ithe recovery ol

83 »espectively,. 21 estimatsd zrmount of merketsble clean cozl is as
follows:

Syncline east - west Faul: west Total
i1 seam 11,569,GC0 ¢ 8,519,800 t 3,159,000 t 123,247,000 t
U2 seanm 14,236,000 ¢ 7,132,000 t 2,947,000 = 24,015,000 t
U4 sezn 12,070,000 ¢ - 4,719,000 t 1,430,000 t 18,219,000 t
Tatal 37,975,000 ¢ 20,370,000 t 7,135,000 ¢ 65,481,000 ¢

It will be difficult to find a suitable place whare a huge amount of

oporravhic condition
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and geologic siruciure. However, about & milliorn tons of marketable.
clean coal might be produced only from the ¥, U2 and U4 seams offaround

tiae Nt. Teyloer by under ground mining.
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 ¥Me could recogrnize it from the resulls of raw corl test that the nature

out for engineering and feasible study on this ccal concassion.

CONCLUSION & RECOLLIENDATION

As the csal field is situated in tie Fernie Cosl iiaing Area, transpor-

aciiities could be ezsil

[
tr
o
et
o
o
iy
)
H
H

nd coal reserves of the lower
three cosl seams are esiimated te be 400 millien tons, of which &3
million tons of hard coking marketable coal might be produced by

urnderground mining.

of coal in this concessicn shows the high rating of hard coking coal,
that Is, 19 to 20 percent of volatile maiter, & to 9 percent of ash
ceatent and also over 80 percent of washability,

Sc, 11 is recommended that the following fieid works should he carried

a) Sianking several deep drilling holes from the surface to

coniiry the structure ol cozl seawms and the nature of

Il

coal In depti,

b} Tonographic,
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¢} Trial reading oi explorating tuanel at the befitiing place

to take samples and engineering desigzns.

. _ _ . 7 fﬁ/m'
T. Ohtaki

Senior Geolegist
Qversecas Rescurces Research Dept.
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