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Here, we have decided in accordawe with the,agreecent concluded 

betuecc Pacific Coal Lizited azd XtsuL SE.r.icg Co., Ltd. to ca:,r;r on' 

our exploration unon 0btainir.g its peztission fron '. T.C.5. 
.i 

in the rezzin- 
. / 

ing area where the inclination of the cod? se.a:s is eqected to be 

f  . fairly gentle &th sir&e geologic stmctme, and in the undulated zone 

iti the northerr, part where the early developzzt activities vi,, ;' take 

ilace. These'ex?lorations will be executed in 1970 and a feasibility 

study will be zade upon t?.e result of the exgloratio2. 

. 

: 

. 



2. Conclusion and Future Subject I 

'. 
We have ,:ade a geologically inferred eval'aation of the field 

especially for tine surveyed area; the result of which will not differ 

greatly fron the future exploration result in general, though nearly. 

half of the object area still rer,ains to be proved. Based on the pre- 

sently available data, a fundar,ent&l decision is now required as to 

whether the presect data would suffice for tie deve>opnent or shotid 

the remaining half be explored and Braved for tine raanagenent of tcis 

field. 

We can conclude frost the present result of our investigation that 

the variations in thickness (1atere.l change) and quality (both rack and 

grade) are rather remarkable coqared tith those of -paleozoic coal basins, 
. 

and that t‘ne quantity -- testatively estimated recoverable reserves of 

hard.coking coal in proved area for exmple -- is not over-extravagant 

fo: an easy nillion-ton ~3.ning unit dealing witin variably inclined 

seams being covered ~5th thick overburden at iower altitude. 

c.. Supposing that the zicing operation is lirited to B-seam and the 

southern or southeastern half of A-seam, and that the products are 
SLl.trlj 

washed properly, the washed clean coal will .+ZG be uelcozed by the 

Japanese steel mills, though the yield value in uashery ~~11 be expected 

rather variable, aroucd 70%. Even though we are relying acon these 

assii2..ptions, in comparing with other coqetitive ccalfields around the 

ljbrld under tne conditions ol' present arA future coking coal dezazd, 

the tiltirate key for resolving these proble.~.sA+sIl depe.?d on the eco- 

no=iic ,ninLng techcics based on these evaluations. 
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less than 7' in sea3 thickness of -ore than 3.0 meters, which 

amount to 21,891,OOO tons for A-S~LX ard 25,1,32,000 tons for 

B-Sean. +nl;, lk-+.--~. 

(f) The quality of the coal in this area is dealt tith in two 

catagories of rank (degree of coalification) ard grade (degree 

of concentration of clean coal). -Saank variation is studied 
1 

. geologically, in which relationship with coking property is 

also studied statistically to predict future variation in 

products fro3 the whole object area. Observed fro;a these 

studies, B-sea= could be classified to be hard cokine coal, -=?- - 

while A-sem could be classified as hafi!$%l only>-n the _--_ --_. ~- - - -. -- 

southern or southeastern half of the area beyond the thinner ---- _..__._-- _. __ - - -- ._ _ _ 
. 

zone. A- 

Grade analysis Ls executed based oh the float and sink tests 

of samples taken froro the face of the tunnels, of which'results 

are all sumarized by computer to reveal the optimm econczic 

,washery planhing. The sumised specification of clean coal 

fron the washery dealing only with B-Sean will $ as follows. 

Total Moisture (5) 6 
Ash ('1) i 8 
Volatile Xatter ('I) . 2: - i 
F.S.I. 
Total Sulphur ($) 0:s 
Washery Yield (I') '70 

(g) Fro3 tire view point of C&g technology, the roof an?. floor 

.‘comditior,s are judged to be favoribla With only soxe exception,. 

,ar.d the hardness of coal is capable fol- inechanical tiriing. 
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,d#oad d 5 
(cl The CGd sea.7.s e xoricabie hard cokiag COalJ are 

the B-se= ar.d the A-sea=, both of *;hic;tTsituate.lin the tiddle 

horizon of the fomatlon with an average interval thickness 

of 50 neters. The B-sem, or the.up;er one, is rather consis- 
0' 1" u'c '. 

tent in coal thickness which is between 2.5 neters and 4.0 

meters with the exception of a sxJ1 spot where a split occurs 

in the cent& wrt, while contrary to this, A-seam, or the 
7'9" . 3L'C* 

lower one, vari es in thickness fros 3.0 izeters to 10.0 xeters .y: ' 

and is se-rated by a thimer zone in the central part. 

(d) The coal sea3 situation above the altitude of 1,200 neters 

is analyzed by a certain classification for altitude, over- 

burden t'cic'mess, condition of coal sea, and degree of 

exploratiori, are .&own graphically in frequency percentages. . 

,c I 

The percentage of the unknown and uqroved areas for both 

A and B seam cone up to about 405 respctively. 
. 

'(e) The theoretical coal reserves of A ahd 3 sems,are calculated 

in accordance with the above nentioned classifications, aad 

ssmzarized in the attached table. 

‘. The total mounts to 19_?,64f,000 tons, or 105,.&40,003 tons 

for A-sea ahd 92,25’1,000 toss for B-sea... The tentative 
-> 

recoverable reserves of both seams in the object area are 

,calculated on the understandicg that a room and piliar ir.ir.ing 

zlethod with contkuous miner applied in the part where the 

inclication is gentle enough to drive vLth.pitch angle of 

-- 



* IV. coscsus10:: , 

A suzarisation of the field investigation and statement to seine 

future potectial problem have b-c. -9 I-.ade to arrive at a conclusion of 

the investigation. result. 

1. Siiziiary of the Result. 

(a) The stratigra>hic position of the coal bearing forznation of 

: 
this property belongs to the Kootenay fomation, one of the 

_ 
major potential coal bearing fornation in the Canadian Rocky 

Kountaics. It has a thic'mess of 6j0 to 600 neters at the 

(I 

outcrop area, and ictercalates zaJcr coal seama within the 

ziddle and lower horizons. 
. 

The geologic structure is rather siznple conparing with other 

coal fields in t're ROC'DJ Mountains, forznicg a izohoclizic struc- 

ture ih the southwestern flank of the MacXvoy sync' i?e ir, the *. . . 

Crowsnest Coai Rasin. The general strike of XLJ-SE in t!le 
5,7!liS 

property contihues for about 6 kilozeteze, ahd the icclioatior. 

is rather steep in the outcrop area (max. 2j"), but decreases 

gradualiy toward its northeaster.? deeper part to a core gentle 

slope (less than 15'). The southwestern part of the outcrop 

area is affected ';y , the structJra1 disturbance with a X!J-SE 

direction, part of which seem to diverge into the nortinerr, 

part for;Lng a zone of undulation. 
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(b) 
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(d) Presence of Siliceous Rocks in Coal Sean 

(- 

. . 0) 

goes deeper resulting in a better roof condition. As a whole, 

the roof is strong and uith the exceptibn of some parts, it 

could bs judged tiiat roof bolting method for sup,port can be 

applied. 

Footwall or Floor Condition . 

The floor is of stratified shale azd judging fron the res+ult 

of test on uater iaperviousr.ess, it is unbelievable that wa- 

ter would be 'of great trouble. 

Hardness of Coal Sea7 

Tine hardness of the coal se&, as judged from the results of 

the Sc'h=-Lt Hammer test and theEm-Ahtest, is about medium 

md therefore it is jUdgSd tiiat the use of cutting machines 

are possible.' l 

Stall siliceous rocks are observed here and there in the vici- 

nity of the outcrop but nothing is known of the deeper area. 

Ground Water 

Nothing is know1 as to the voice of ground water that would 

bs encountered during operation bit consideration should be 

given to a reasonable anount during the snow thawing season. 

Gas Enission 

Situation of'gas emission is uot known. It would be'justi- 

fiable to consider that a' certain mount of gas emission 

might occur in deepr area. 
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(iv) Cotparison of Paw Coal Proceids 1: 
:I 

Assuming tine price index of clean coal bitin ash 

content of 7% is 100 F.O.R. &ne, if a calculation '/ :! 

of the raw coal proceeds is rade with consideration 
. 

of merits for ash, sulphur, yield, etc., it till 

become as follows, and it is believed that the most r 

I 
suitable case woluld be when the clean coal ash con- 

'tent is 8% and the yield rate is 70%: ; 
t - 

Clean Coal Ash (p) 7.0 6.0 9;o y  

*II " Sulphur (%) 0.5 0.5 0.5 

" 'I FC!Z (index) 1oo.b 96.0 92.0 

" n Yield (%I 65.0 70.0 72.0 

Raw l It FCR. (index) 65.0 67.2 66.2 

4 Mining Technological Factors , 

The geologic conditions from the mining technological point of view 

is as follows. 

(a) Hanging Uall or Roof Condition 

The roof conditions as'observed at the outcrop could be 

-. 

classified into the followin g three types -upon referring to 

the outcrop area observed. 
1 

Stratified Shale 

Stratified Shale with Interposition of Coal Sands 

i 
Sandstone 

Aowever, judging from drilling data, the interposition of 

I coal bands in the stratified shale beccmes extinct as it 
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Studies are made on the Y-red occasions when the 

washing results respectively showed ash contents 

of 7.0, 8.0and 9.0 percent. 

Clean Coal Ash (Pi 7.0 810 9.0 
Raw Coal Ash ($) 23.2 23.2 23.2 
Degree of Difficulty Il.8 8.0 5.6 
cut, sp. cr. 1.53 1.60 1.68 
Trobaole Error 0.05 0.05 0.05 
Efficiency (%I 99.6 98.5 99.5 
Calculated Yield (dp) 70.0 75.0 77.0 

(iii) Yield Revision from Kning Technology 

In actual mining, it would not go as smoothly as 

at the time of taking samples and tine yield would 
. 

fall due to dilution from hanging and foot walls 

and also from developments. Therefore, if the 

yield is revised with an allo-Jance of 5%.dilution 

fron foreign materials, it will be as shown in the 

following table. 

Clean Coal Calculated ReviseA 
. Yield Ash (%l YGZ3: 

7.0 70 G5 

8.0 75 70 

9.0 77 72 



(i) Basis of Calculation. I 

In order to study the il seam &ich is considered 

.; to become the object of Lning, the results of 

the float and sink tests on the .& saccples of T.Z-2, 

3, L and 6 are compounded on a arithmetical mean. 

(Refer to figs. No. 20 5; No. 21). 

The ratio of over and under size separated at 0.5mm 

cc 

and the ash percentage has Seen assumed from result 

of tests. 

Size (mm) wt (%I l Ash (%I 

80.0 . 50 - 0.5 26.0 

'0.5 - 0 20.0 12.1 . 

Total. 100.0 '23.2 

The yield has been calculated with the assumption 

that the +O.~IXII raw coal shall be washed with heavy 

. medium cyclone and the -0.5rm fine coal by froth 

floatation in order to produce Lola ash content coal 

and also to improve the yield by promoting the wash- 

ing efficacy. 
. -. 

(ii) The Expected Washing FLesc1t.s. . 
-. 

The washing yield in the case of H.14: Cyclone is 

computed with a probable error (E?) of 0.05 and 

in the case of floatation, it is obtained through 

tbe ash balance. These two values are compounded. 

to obtain the yield of the total raw coal. 



coal from within this area, in attaining a coke with 

drum-index of more than 90, should have volatile mat'ter 

of more the3 208. 

The samples used for tk.: above mentioned tests and 

analpes in -i-e1 mill 's laboratories were washed end 

pepared : : t.i ash ccntent at less than 7$. hs coal 

petrologic and ash content variations affect the colking 

property of a coal in general.a graphic correlation 

analysis is executed by adopting'the volatile matter, 

swelling index and ash content values of the 13L piece 

semples of previous Kttetsu report respectively as 

rank index, .coking propsrty ard inert index, of which 

resul'.-: -.-e il!.ustrat , Y A in fig. No. 19. 

The .,r c ntia‘ :geriments, such as fluidity tests, 

>- .;abi: .; wit the area and with other coal by 

utilizing mic,,, ---conic reflectance observations are now 

being carried out to realize the coking property. The 

prediction of regional variation In coMng pro-perty 

covering the object area becomes available considering 

the regional variation of rank of tine coal. 

Grade (Degree.of Concentration of Clean Coal) 
, 

Float and sink tests were made at ourlaboratory on 

the tunnel samples and in order to variously study the 

expected actual yield rates, the following assumptions 
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PROXIMATE ANALYSES & COKING ; HESLZTS BY STEEL MILLS . 
B SEAM WASHED COAL SiX'LES 

LAD.' l4OIST. ASH. , V.M. F.C. 'T.S. KCAi:/KC. F.S.I. P D.1: D.I. Blended with domestic 
+15mm cod +15mm 

VW 1.6 
Fj 1.6 

k:': 23.2 65.2 0.44 ; 7,900 al- 0.076 94.6 69.6 (Onoura 70%) 
23.1 66.4 0.49 0.069 93.1 91.9 (Hokkaic'o 70%) 

Ka . 1.7 6.6 23.7 67.6 0.45 6,070 
7 t 
8~ 93.0 91.6 (Yuto'h 70%) 

Sm 1.9 22.3 66.6 0.56 - 7 93.5 91.6 (Aiiabira 60%) 
(SCGK95) - - 16.3 .%:?3 24.06 21.1 69.21 0.46 : 7,540 - ; $ o.;o* 95.4 - 91.6 . - (Taknshima 70%) . 

(s&i34) . 3.8 24.2 ' 6,610 9 - - 
1 

;; 1.2 1.2 2:; * 21.1 20.9 71.6 71.7 0.50 0.53 1 : 6,030 . 

K+ 1.2 
2:: 

21.2 71.3 0.49 ;,w; ) 

; 0.;01 94.6 93.5 91.6 90.6 (Onoura (Hokkaido 70%) 70%) 

92.7 (Yutoku 70%) 

. 

SS 1.7 20.1 72.1 0.46 q. - i 92.1 (Akabira 60%) 
Ko 6.73 21.71 72.09 0.51 a 

TB-5 

TB-4 

TB-3 

TB-2 

(&y4) 0.4 6.75 20.74 72.11 - 6,150 83 - - - 

NfK 0.4 12.22 19.91 67.47 - 7,570 

1.1 2.; 22.1 70.0 0.42 8,030 .9 94.6 93.3 (Onoura 70%) 
1.2 

6:9 
22.0 70.0 0.42 : 

' 
7,930 83 0.077 93.3 90.7 (Hokkaido 70%). 

Ka 1.2 21.3 70.5 0.36 ,: 6,080 9 92.5 (Yutoku 70%) 
&!I 1.5 6.6 21.4 70.5 :0.39 ' - 93.7 (Akabira 60%) 
Ko 6.61 22.6 70.39 '0.39 - 91.9 (Takashima 70%) 

cscY4, 
. 

. 0.36 6.60 21.66 70.96 - , 6,130 - . 

(SC?6) .OaM 
10.36 21.36 69.60 - 7,770 * - 

YW 
Fj 
Ka 
Sm 

1.3 
:I; 

1.7 

20.6 
20.6 
20.5 
20.2 

71.9 IO.52 6,060 73 0.120 94.4 60.1 (Onoura 70%) 
71.6 .#0.52 , 7,950 87 0.119 93.8 90.6 (Hokkaic'o 70%) 
71.6 0.49 6,220 93.4 93.0 (Yubari 70%) 
71.9 0.49 - 7& 94.3 93.6 (Akabira 60%) 

Ko 6.35 20.91 72.74 0.50 - 73 
(sc$:4) 0.42 ' 4.66 21.10 73.60 - 6,260 -. 

(S&f:61 
0.42 7.53 20.16 71.69 - , 6,040 

YW 1.2 20.1 72.1 ' 0.57 - 7' 94.7 90.5 (Onoura 70%) 
0.150 92.6 91.6 (Hokkaic'o 70%) Fj 1.2 19.3 73.1 0.60 7,960 

Fj 1.2 19.0 71.9 0.60 7,690 0.135 92.5 91.7 (Hokkair'o 70%) 
Ka 1.1 

2; 
19.1 72.9 0.56 . 6,010 

if 

91.4 92.6 (Yutoku 70%) 
Sm \ 1.4 7.0 ,16.4 73.2 0.55 ,93.2 93.1 (Akabira 60%) 
NKK 

::: I:;6 
19.2 73.2. 0.54 6,&O G 0.;77 92.1 69.6 (Oyubari 70%) 

(sCzK4) 19.34 75.70 - 6,260 - 

(scifIK4 Oa4 21.76 17.44 60.40 - 6,420 - . 

-1.6) 

Note: .Yw = Yawata Iron k Steel Co., Ltd.; Fj = Fuji Iron & Steel1 Co., Ltd.; Ka = Kauasaki Steel Corporationi Sm = Sumitomo Metal Indust'rios Ltd.; 
Ko = Kobe Steel Ltd.; NKK = Nippon Kokan Kabushiki Kaisha.. 
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PROXIMATE ANALYSES & COKING T. .USlJLTS BY STEEL MILLS 

A SEAM WASHED COAL SAMPLES 
I 

TUNNEL 
SAMPLES LAB.* 'MOIST. ASH V.M. . F.C. T.S. K&U/KG. ' F.S.I. ' P D.I. D.I. Blended with domestic 

+15mm coal +15mm 

TA-1 

YW 1.4 4.6 21.0 - 73.0 0.41 '8,150 73 ,* - 89.9 88.7 .(Onoura 70%) 

Fj 1.4 4.7 21.8 72.0 0.40 8,060 3 6 0.068 92.1 90.6tHeiua 35% 35%) Mojiri 

Ka 1.0 4.3 21.6 73.1 0.38 8,230 6 0.070 92.1 91.0 (Yubari 70%) .* 
Sm * 1.5 4.6 20.8 73.1 0.42 - 6& - '93.1 91.6 I Akabira 60% 

91.0 Akabira 70% I 

Ko 1.49 4.15 20.75 73.6 0.42 8,322 7 0.088 92.9 I Takashima 70% 1 94.4 92.8 Toyosato 70% 

NKK 1.0 4:s 21.3 72.9 0.40 8,130 6& ' 0.822 90.0 ' 28:l [$z;; $$] 

TA-3 

4 Fj 1.4 6.4 20.9 , 71.3 0.27 7,920 ‘34 0.029 50.0 . 91.5 (Heiwa 52, Mojiii 50%) 

Ka 0.8' 6.6 19.5 73.1 0.27 7,900 4 60.1 92.8'(Yutoku 70%) 

NKK - 6.6 19.5 73.9 0.29 8,230 % *0.76 . 63.9 87.7 (Ojmbari 70%)' 

YW 1.4 6.; 17.2 74.9 0.44 - 70.2 7,970 s! 87.7 (Onoura 70%) 

Fj . 1.2 6.4 . 17.4 75.0 0.50 : 7,990 3' - 50.3 
TA-4 

90.0 (Heiwa,35%, Mojiri 35%) 
. 

Ka 0.8 ,6.8 17.7 74.7, 0.45, 7,970 3 39.7 
Upper 

93.6 (Yutoku 70%) 

Sm 1.6 6.6 
17.4 ~ 

74.4 0.44 
~ 

- 3 '36.0 3 93.0 I Akabira 60% 1 92.0 Akabira 70% . 

. NKK 0.9 6.6 17.5 75.0 0.41 j 7s930 4 91.6 1 90.1 I 
Oyubari 60% 
Oyubari 70% 

I 

Yv 1.4 6.3 17.5 74.9 0.34 8,020 
TA-4 

* - ; 84.0 (Onoura 70%) 

Fj 1.3 6.0 17.6 75.1 0.40 8,010 3 .- 44.2 Lower 91.2 (Heiua 36, Mojiri 35%) 
NKK 0.8 .5.1 17.4 

.* . . 76.7 0.34 8,050 43 .- - 92.0 I Oyubari 60% 1 . 
89.1 Oyubari 70% . . 

. . 
*Note: ' Yw = Yawata Iron & Steel.Co., Ltd.; Fj = Fuji Iron & Steel Co., Ltd.; Ka = Kawasaki Steel Corporation .L . . 

Sm = Sumitomo Metal Industries Ltd.; Ko = Kobe Steel Ltd.; NKK = Nippon Kokan Kabuhhiki Kaisha; 

- t 
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The general tendency in thickness yariation of the. 
-I 

. Kootenay formation covering the Crowsnest coal basin ,, 

has been stiAdied by com;Tctter trend surface analysis 

adopting published data together with our measured data, - . 

and the result is quite useful in considering tine general 

tendency of regional initial depth variation of major 

coal seams. On the other hand, the analitical data of 

fresh samples taken from the tunnels and drili holes : 
! 

put into A and B seams were dealt with by trend surface 

analysis in extracting the general tendency of regional .' 

volatile matter variation. The tendencies of both seams 

resemble each,other, and are also similar to t'nat of the 

thickness variation in the'Xootenay formation. We are 
. 

thus able to predict the rank variation covering the 

object area. 

F&I& and Coking Property . 
: 

'The data on the analyses and tests executed by Japanese . 

steel mill laboratories on fresh samples taken from the. ., 

tunnels in both seams are SL- --arized in the attached' 

tables. 

Dealing with t'nese data, the correlation between drum- 

index and volatile matter (d.a.f.) is graphically ana- 

lyzed as shown in fig. Xo. 18. It is evident from this 

. . figure that there.is a close relationship between rank 
w 

indicated bjt volatile matter and the coking property . 

indicated by druzm7index, and it is also evident that, . 

. 
: 



. 

Rank (Digree of Coalificatio.. -; 
4 

I 
I 

To analyse the rank vrriztion of this.ere2, an intirzte 

relationship between the znzlitical values of coziy 

materials in the drill logs'and their horizons is ob- _ 

tained. The general tendency of the two is illustrated 

in fig. MO. 17. The aegression anzlysis dezling with ! 

the correlation between volatile matter (dry zsh free i 

basis) of coaly materials with ash contents of less than.. ' i 

20% 2nd tnejr accumulated interval thickness in esch drill 

. 

log reveals linear correlation witn high probability as 

shown below. 

~ 

J-2 11 . -. *I - 
J-3 II =21.11-0.017X i 5 

I I 
-6.50 

J 

Where X is stratigraphic interval thickness from the 
uppermost seam, N is the number of data 2nd S is 
the correlation coefficient. 

Based on this fact, the rank indicated by volatile 
l 

matter is considered to be controlled by initial depth 

of burial for colly materials of this are2. While on 

the other har.d, in geceral, an initial bxrial depth 

of a plant debris in 2 coal basin is considsred to be ' . 

controlled originally by geologic moGez;ant of subsidenc6 ' 

and tine vol-xe of covered sed.iments caused by the movesent. 

. 
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two seams is tabulated in the attached table compared with ' . _ 
1 

the result of the previous Nittetsu report. : ‘. 
: 

The amount of actual recoverable reserves depends on 'the mining. 
: . 

method which has different recoverable percentages for different' ... . *. 
" plans.. At the present stage of exploration where only half of :: e. : 

‘,the object area is proven and the other half still remaining 

unproved or unknown, it is premature to calculate the actual _ . . . 1 .( . '. 
recoverable reserves. We have made a tentative recoverable . . . . :. . . 
reserve calculation for A and B seams in the object area on the .: 

. . condition that room and pillar mining method by continuous -. . . . . . 
miner is applied in the area where inclination is gentle so , 

. 
that operations at pitch angle of less than 7' is possible with 

.' 
seam thickness of more than 3.0 meters. Their tonnages come' ', . . . . . : 
up to 25,492,OOO tons for i seam and 21,921,000 tons for 

'.; : 
A seam, but the values will vary to some extent with the pro- . 

*. . I. : -: . . . . y,.. 
gress of exploration and examination.,. ,'.; ;:'. . ._: * . . : . . . .' . : .: 

(c) Quality' 
.. .. 

. : 

The quality essential for hard coking coal is characterised' -. : 
.  

- : .  

by rank (degree of coalification) and'grade (degree of con- " _ 
. . 

.centration of clean 00ai). These two factors have been . . 
. . '. 

analysed and dealt with in predicting the quality of produc- ,_ . . . . . 
* .tion and the economic value of the coal in.the .objective . . 

-. * *. _,: . .., . . . . . . . . .- ,. 
area. .', . . (_. : . : . . . . . . _ . . . 

. -The' summarized results 

. 

are given in : . 
the fol+oling pages. . . - -. . . . . . ..I ., ; - ,. .a ' . -, : ,_ _. -" .: _ : 

._ '. , . . ;,. .: . . : .* . .-.-., . .I . . . -_. .;' _:, 



B ._.. 54,305 38,151 92,456 

. 
RESEFWESOF THEMAJORSEAMS 

. : . :. 

I MITSUI 

“AU”. I, “V” U”‘13 

NITTETSU 

. .: 

Proved Unproved 
I Area Area Total 

f I 

4 
5 H 

E! s A 70,550 34,890 105,440 
X 
I3 

Total 124,855 73,043. 197,896 

I I- 

B. 15,109 10,383 25,492 
St 
Fd 
2 

.13,759 8,162 21,921 

L I 
Total I 28,868 -18,545 47,413 

Original For Comparison 
with Mitsui 1 

Bupper 21,500 21,500 

B 46,500 I 46;500“ 
tota 68,oool 68,000. ; 

A . 62,200 62,200 
A 12,400 - ..-. 

A. : 11,200 - 
Total 85,800 62,200 0‘ 

153,800 130,200 

~ B upper .4,600 4,600 

B ;i9,Loo 19,400 

totsl 24,000 24,000 

A 9,500 9,500 
A. 4,800 - 

total 14,300 9,500 

38,300 1 33,50° 

. . . 

. . .’ 

. 

: : 

* 'Recoverable reserves are estimated on the suppositions that Mitsui 
applies room & pillar'method while Nittetsu applies the longwall 
method. 

_..I :_ .'. . . ...'. _ ., i . . . . 
.:. : '.. : . _. ,- . . . . : 



The regional distribution of these classifications 
8 

is shown in the reserve calculation plan (fig. No. 12) 

which is reduced from the original scale, and their 
. 

frequency percentages to t'ne total area are shown in 

the graphic expressions in fig. No. 13. 

A seam: The same methods of correlation, analyses, and 

. classifications are adopted for A seam, 'and the 

results are illustrated in figs. No. 9, No. 14, 

No. 15 and No. 16. 

(b) Reserves. 

' The coal thickness required in calculating the coal reserves 

. is analysed by trend surface analysis to extract a general 

tendency of regickal variation for the area where the data 

are sparse. The coal thickness for each section of each of 

the individual classification is thus adopted for theoretical . t 

reserve calculation, excepting that in the unproved area, a 

thickness of 3.0 meters for each individual seam is presumed. 

The theoretical reserves are calculated in e&h classifications 

=' of altitude (above 1,2OOm, 100m.each), inclination, overburden . 

thickness, seam condition, and degree of exploration, and given 

in the maps as shown.+ figs. No. 12 and No. 15. Safety factor 

is applied for the calculation in accordance with the length 0 

of distance from the observed point and by considering the 

_* geologic conditions. Yield factor in washery is presumed to 
** . 

. be 7odp for both seams. The summarized tonnage (metric) of the 
. 

. 



, 

Their descriptions for each seam are t.a“,:11;';s. 

. . . 

B seam: The continuation of this seam and the difference 

between this rk.sult and previous result have already . 

been shown in t&e figs. No. 4 and $40, 10. Thickness 

variation to the deeper part is predict;-; 'used on . . 
the correlation between outcrop section a;il Srilled . 

section. The correiation comes out as shown In fig. 

c. No. 11. Taking the results of these correlations 

together with the resul t of structual analysis, the 

-- 

area and percentage of the above mentioned classifi- ' 

cations are measured and calculated on 'a plan with. 

scale of l/10,003. The classifications for each 
l 

condition are as follows. 

. - 

Inclination 

More than 20' 

2o” - 15O 

Less than 15' 

Seam Condit;ion 

. 

Favorable (coal thickness 
of more than 2.5 meters) 

Unfavorable (coal thick-. 
ness less than 2.5m) 

Split . : ' ' 

Unknown 

Proved area 

Degree of Exploration . Unproved area 

Unstable area. ' 



/ 
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. 
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. i 
. 

w 

.  

as shorn in figs. 50. 7 azd >!o. 8. In fig. X0. 8, Ithe result of the 
I 

previous Xittetsu study ir: the sa2e sosftion is ir,dicated by overlapping 

line, which reveals unreasocable aspects to the surface and subsurface 

geologic data acd the stratigraphic facts. . ' 

* The significant geologic structural features in the plan are the. 

. 
.NtLSI3 trend distmbance in the southwestern part and an adulated zone. 

in the northern part running N-S trezd split from the disturbance. i 

.C’ 3. Coal Seam 

. 
Description of the coal seam in this paragraph is confined to the 

A seam and B sea% that will be entitled as workable hard coking coal. 

(a) Situation . 

. 
: , - 

The continuation of both coal seams is concluded to be as 

shomi In fig. No. 9, based on the correlations among outcrop ., . 

sections and between outcrop and drill sections. The re.sult 
. 

--. * 
c 

of this correlhtion differs from the previous Nittetsu result, 
: 

especially in B seain as shown in fig. No. 10, which is a ._ 

correlation revised by rearrangicg the previous Nittetsu data. 

.- 

. - 

The situational conditions of both seam are graphically 

shoti by taking their inclined area percentage at a certain 

classifications for iqclination, overburden thickness,- seam 

condition, and degree of exploration. 
. . 

. . . 

.  

4 .  .  
.  

.  
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III. DZTAILS OF TiiE 3ESET 0" IHVXST~G~TIOM . 

1. Stratigraphy 

'The coal bearing fornation that int&caiates minable hard coking I 

coal seams is the Kootenay coal bearing formation, late Jurassic to 

early Cretaceous in geologic age, of which the compiled standard colum- 

nar section is illustrated in fig. MO. 3. The result of stratigraphic 1 

correlation based on the l/200 scale columnar sections from all the. 3 * 

trenches and drill-loggings were su.xmarized in a plan with a scale of 

l/1,000." The fig. No. 4 is the reduced plan from the l/l,000 scale. 

The result of the correlation differs from the Kittetsu resort. 
: 

The previous correlation lines are drawn in red in the plan, which 

reveals unreasonable effect uhen compared to odr result. 

2’. Geologic Structure. 
. 

The geologic structure of the surveyed area is analyzed on the 

seam contour maps of 1/5',000 scale for the major workable coal seams 

which are drawn by using geologic cross sections of the same scale 

based on the surface and subsurface geologic data. For the unsurveyed -s 

area, geologic data from published references are adopted and compiled 

on l/50,000 scale geologic map and geologic cross sections. The fig. 
- 

No. 5 is the reduced ma;, from tte original l/50,000 scale and the f&. 

No. 6 is the contour ma;3 of B-seam based on the compiled data from the * 
- 
l/50,000 and the l/5,030 geologic plan. s 

The result of the analyses of t'ne geologic stnskre is summarized 

on the l/5,000 scale geologic 
. 

ma? and cross sections, wXch tire reduced 

. 
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. . 

(d) The M ittetsu drill hoi3 records in scale'of l/L+0 were all 

.reduced to scale of 1/2CO for the correlation, on which 

quantitative variation of major coal seams were easily studied.. 

(e) The old tunnels were reopened whcreyler possible, and the 

water was pumped out to enable sampling, studying of roof 

and floor conditions and measuring the hardness of fresh coal 

and rocks. 

C, '(f) Confirmation of geologic situation of overlying strata was 

carried on the northeastern aart of the coal bearing forna- 

tion's outcropped area Sy measuring tlheir dip and strike and 

.correlatlng their stratigraphic horizon. 

w The spots of the above field investigations were all surveyed 
. 

and drawn on the geologic map of scale l/5,000. 

. . 
(h) Xany geologic cross sections were drawn using a graphic tech- . 

nique based on the above mentioned geologic data. 

(i) The channel samples taken at the face in the tunnels were 

analyzed and tested at our own laboratory. The tests and 

analyses were consisted.of ultimate analysis, proximate . 

analysis, float and sink test, gieseler fluidity test, and 
. 

_- coal petrographic analysis. 

\ 
(j) For the prediction of regional variation in the nature of 

coal that covers the whole area, the measured, analysed 
.  s 

and tested data were used upon applying some statistic 

methods, such as regression or trend surface analysis. 



. 
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3. , Period of and Participators in the investigation. 

The field investigation was performed throclgh the period of June 

--- 

.- 

1st to August 29th of 1969, and was executed by three engineers of 

Mitsui Mining Co., Ltd.; the geological field study and its summarization * * 

were led by A. Aihara (Senior Geologist, 'D.Sc.), mining engineering field . 

study mainly in the tunnels and its su.m..a-z ,Azation were led by Y. Ogura 

.(Senior Mining Engineer) and M. Orita (Surveyor). Two bulldozers for 

C’ 

v- 
,/ ’ 

r’- -- 

.- 

excavating trenches and reopening old tunnels were employed with operators ' 

for about two months, and a helper was employed to assist then during the 

period of field study. 

4. Methods of Investigation. 

. 
For the accomplishment'of the projected field investigation and 

arrangement of the data, the following methods were adopted. 

(a) The old trenches on the outcropping area of the coal bearing . 
formation were tho>oughly restudied after being bulldozed. 

(b) New trenches were added to resolve problems on tine area, and 

also to'make the complete standard geologic columnar sections 

of the coal bearing formation. 

(c) Serial geologic columnar sections in scale of l/200 for all 

sediments were drawn for stratigraphic correlation purpose 

for coal seams and other sediments from measured data on the 

-denuded formation, and as to tine major coal seams, a special 

'scale of l/50 was applied.' . 

.  :  

I  
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II. NATURR OF TXE INVRSTICATIPX ! . . . . / 

1. Object of the Investigation 

Hajor object of the investigation was to restudy and check the 
. 

-result of the previous report in the field and to make geologic funda- 
I 

mental data available for considering its development after evaluation / 
of the resources. 

, 
It was also expected at the beginning.that the result of the " ., 

. : 
i 

investigation would bring judgement as to whether a closer exploration 
. . 

-.covering the whole area of the property would be necessary. , 

2. Location and Limit of the Object Area 

The property is situated on the northwestern half of the Flathead 

Ridge and southwestern corner of the Crowsnest Coalfield as shown in . 

fig. No. 1: The area of the property amounts to lS,L2l acres, which 

. - comprises 36 licenced divisions from Nos. 166 to 201. 

The area that has been submitted to t'ne field investigation is 

limited at the outcrop area of main coal seams and their.adjacent 

rectangular area of about 3 km x 9 km as shobm in figs. No. 1 and 2. 

Regional geologic data from publications were adopted for the neigh- 

boring area that borders the above mentioned surveyed area at the' 

northeastern side to predict the geologic situation of deeper part of 

the.main coal seams. Names of Glaces, creeks, ridges, drill sites and 
. 

tunnels were quoted from the Nittetsu report as shown in fig. No. 2. * # 

. 



I. IXTimUCTIO~ 1 . 

Ti;e geologic survey of the coal property.south of Xorrissey Creek * 

in.Cro&nest Coalfield, Province of British Colmbia, Canada has,been 

repeatedly executed jointly by Nittetsu Mining Co., Ltd. and Toyo Menka 

Kaisha, Ltd., and in 1968, a feasibility report was subizitted by Nittetsu 

Hining Co., Ltd. However subsequently, Rittetsu Kinicg Co., Ltd. was 

forced to withdraw their hands fron the property due to con,pany cir- 

c 
i“ . 
I *. 

cumstances. 

Hi.tsui Mining Co., Ltd. from their individual standpoint; have 

obtained pemission fron Pacific Coal Liznited, under the precondition, 

-- 

that a decision shall be c,ade as to whether.or not zioute and indus- 

trialization survey shall be &ade upon results of supp&entaly 

3 

c:. 

investigation of the propert?, have executed the above supp&entary 

investigation ir, t'ne three month period of June to August, 1969. 

. The survey was administered with stress OT: the clarification of 

the geologic structure and the result showed numerous differences 

in the distributive condition of coal seam, dip of seam, etc. with 

relation to the previous report. To prevent the dupllcation of reports, 

we have indicated the parts that differ f.ron the previous report and 

.- added so;ce of our interpretations. 

. 
. 


