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Elk Valley (looking S.E.). Elk Range in back~
ground, ¥ront Range at right. Elevated tree
covered area at right represents Kootenay
Formation, depresged area in centre of photo
is underlain by Fernie Group.
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SUMMARY
A program of geological mapping and prospecting on
a coal proberty owned by C. Vincent Construction Ltd. in the
Upper Elk Valley, located certain coal_ occurrences. Steep
structural dips and unfavourable topography over most of the
property make the mining potential of. this prospect doubtful.
However, the poséibility cannot be ruled out that-additional -

_'studies, concentrated on the northwestern portion of the property,

- might disclose an area with mine-making potential.-
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INTRODUCTION

General Statement

buring-the:early part of 1970,'£i0 Tinto Canadian
E#ploration-Limited signed an agreément with C. Vincent Construction
Ltd. of ﬁawson éreek, British Columbiaf to option ceréain coal lands
held by the company in upper Elk Vailei neér_ﬁhe British Columbia — -
Alberta provincial Boundary;. Geological mapéing and prospecting for
coal was carriediout over_the propertﬁ'during'the month of June and-

pért of July; this repoft presents the results of .this work.

| property . B e .

When first obtioned, the property comprised 9,256‘acrés

held under-;9 coal liceﬁceé; last July, before our crews left thé o

area, seven additional coal licences were staked covering 3,680 acres:

- COAL LICENCE LOT NO. = - ACRES
C.L,. 572 ' L. 8477 ) 640
C.L. 573 o Ii. 8479 320
c.L. 574 I:. 8480 .. 640
C.L. 575 ‘L. 8481 . 640
c.L. 576 L. 8482 - 640
Cc.I.. 577 L. 8483 640
Cc.L. 578 : 1. 8484 320

S C.L. 579 .~ 1,, 8485 640
C.L. 580 L. 8486 640
c.L,. 581 I.; 8487 320
C.L. 582 - L. 8488 320
C.L. 583 & - L: 8489 640
C.L. 584 : L. 8490 592

C.L. 585 L. 8491 233
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~the British Columbia side of the Alberta-British Columbia provincial

;Calgéry,'ﬁlberta and 55 miles north of Sparwood, B. C. Geographﬂi -

COAL LICENCE LOT NO. ACRES

C.L. 586 L1,.8492 - 12
C.I.,, 587 L.8493 129
C.L. 798 Unsurveyed 640
C.L. 799 Unsurveyed 610 .
C.L. 800 Unsurveyed .. ~EIE40 UL ... L.
C.L. 1012 Unsurveyed 320
c.L. 1013 Unsurveyed 640
c.L. 1014 ' Unsurveyed 640
C.L. 1015 ) ‘ Unsurveyed 640
N C.L. 1016 " Unsurveyed - . 640,
C.L. 1017 Unsurveyed 640 _
C.L. 1018 ) Unsurveyed . 160 '

TOTAL 12,936 acres

Location aﬁd‘Accessibility

The Vincent property lies in the Upper Elk Valley on

iboundary. It is some 55 air miles and 85 road miles southwest of_'

;ically, the centre of the-Vincent property is at: -

oy,

£ : "-;__ - éog 30" north_latitudo
5 o h 115 00' west longitude

T N.T.S.: 82-J-6,7,10.1l
; .~ MBccess to the property is via the Elk Pass road wh;ch
is maintained by Calgary Power Limited to service their trans-
‘mission line crossing the_property. The road is in dismal
:condition gnd ao best should be negotiated only by four-wheel drive
'vehicle, During the spring break-up in May and June it is
impassable. .The Blk Pass Rdad connects Kananaskis nghway to the

north of Vincent property w1th SParwood to the south. Recently,

AlD TINTO CANADIAH EXPLORATION LIMITED
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PAGE THREE

the B.C. Forest Service conetructed a new road on the west bank of
Elk River which provides reasonably good access to part of the
Upper Elk Valley; the new road jjoins the Elk Pass road approxi-
mately five miles south of the property. - .- - - N

Presently, the nearest railroad is C.P. rail line under

construction to the mine site of Fording Coal Ltd.; the new line

‘leaves Elk Valley and enters Fording River Valléy approximately’

40 miles south of our claims. It.is,expeeted that another rail

line will be constructed northwards to Weary Ridge in Emkay-Scurry

property,-nine miles south of the Vincent property.
A Calgary Power Ltd. high-voltage transmission line

(132,000 vdltsl“crosses the entire length:of the Vincent property.

1The line transmits power from the Elko plant south of Fernie, B.C.-

3.

-to as far north as Edmonﬁbn,’Alberta;

.Topoqrephy"

The Upper Elk_Valley is a narrow, north—south SLtuated,
depre551on between the Elk Range to the east and the Front Range-
of Rocky Mountains to the west (Plates 1 & 2) - The elevatloes lq;‘
both ranges reach 9,000 ¥ feet above sea level whereas the highest
point in the wvalley is on Eik fass nea; the preeincial boundeby at
6,700 feet. The valley fiodr drops towards the south and at the
eouth end of the property. the elevation is 5,300 feet above sea
level. |

The Elk River, flowing out ‘of Elk Lakes near the )

RIO-TINTO CAHADIAN EXPLORATION LIMITED
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northern end of the property, winds its way d?wn the vallef along
the length of the Vincent property and carries considerable volume
of water for the better pért of the year. A number of creeks enter
Elk River off both mountain ranges, but as-these streams carfy '
mogtly spring run-off water they are dry during iost of the year.
The south end of the propefty.is érosséd b? Ca@orna Creek, a major
tribut;ryiéf ﬁlk Ri;ér frqmu#he wgsé and which, similar to ££e4E1k
River, also carries considgrable volume of water for-most‘of the
yes. . .

The valley floor lieslunder a thick cover of gravel
énd £ill, and rgck outgrops are- sparse, Tﬁe.vegetation-covef is

mostly second growth, spﬁuce and. balsam. Forest fires during the -

. 1930's destroyed vegetation in upper Elk Valley and left numerous

upright dead trees or "snags", which make helicopter landings L

difficult or impossible. - o “ - : ;_

%revious'ﬁbrk
] feryﬁlittle is known rega?diné.EOai exploration in the
5pper Elk_valley prior to the mépﬁing‘and prospécting by Rié.Tinfél
gahadian Exploration Limitéd 1as£'summer. ;Geological Survey of -
Canada Memoir 53 (Dowliﬁg,pp._74) report§ analyses of three coal
samples, apparently taken frqﬁ seams near'Elk Lakes at the northern

end of Elk Vvalley: the memoir was published in 1914 and thus in-

dicates some investigations during the early part of this century.

During the course of our mapping, several old coal adit sites were

RIO TIHTO CANADIAN EXPLORATION LIMITED -
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' readied for production by EmKay-Scurry Ltd.

discovered in thé southern pért of C.L. 576 and on the east side
of C.L. 579. The physical appearance of theéé workings suggest that
they also date bhack to thé early 1900's.

In the summer of 1869, Rio.Tinto canadian Exploration
Geologists mapped certain coal lands north of the ﬁincent property
on the Alberta side of fhe'prdvincial boundary. - During the course ’
of this.wbrk, a reconndissance survey was made of- the Upper Elk -
Valley betweeﬁ ﬁlk Pass aﬁd Weary Ridge. Several positive‘and
possible coal occurrences which were foupd ép.the Elk Pass Road and
6n Tobermogy Hill betWeen'Tobermory éfeek and the road near the
ﬁorth end of the property,é§ntributed to the sufgequént optibning
of the property.

Otiér known.geological inﬁestigétioné iq the generai_
;rea have_been at'Wea;y Ridgé, approﬁimatelf six miles-soutﬁ:of t#e

confluence of Cadorna Creek ?nd Elk River on a .property now being ‘

During the past two summers Rio Tinto Canadian
Explora%ion Limited has been exploring a coal propérty'norﬁh of
the Vincent property on the-Alberta side of the provincial boundary.

" FIELD WORK

The first attempt to enter the Elk Valley was by R. A.

Benkis and R. A. Chaudhry on.May 2nd. It was an abortive scouting

/by

trip because deep snow on the Elk Pass Road forced us back at a

point some 45 miles north of Sparwood.

=
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It had been intended to start the. field season late
in May:; although the first trip into Elk Valley was made on May 23,

it was June 6 before work could get underway. Poor ground condi-

tions during spring thaw made entering the valley difficult (Plates
5 & 6) and caused delays in establishing a camp. Camp trailers

being towed to the property.ﬁecame stuck in the ﬁud,and it was . _
necessary to bring in a Bulldozer frqm Sparwood to tow the trailers

the last four miles to the selected camp site.

' The field work was done by four two;man parties flown
into the field daily by a3£elicopter or driven toiwork in_fouf—
wheel drive vehicles. The aircraft, é Bell 4763Bﬂl'ﬁodél equipped
éﬁﬁh superéhanégr for hiéh_altitude operatibﬁs} was under’chaftér‘
éq Rio from Alpiné.Helicopters Etd. of cCalgary. .The availabi;ityﬂz_.

of a helicopter ‘contributed to rapid coverage‘of the proPerty.-_Our.

' ﬁarties left Elk Valley on July .8. ) ) Sl

The mapping-was done by traversiné across the forma- -
tions in search of outcrop, mainly along stream beds. Dead fall -
timber from forest fires in the 1930's covered the ground almost

everywhere and made walking difficult and haiérdous, particularly

during wet periods. The information gathered in the field was

’plo{ted on overlays of air photos to the scale of 4" = 1 mile and

later transferred to a base map of the same scale. The base map

-

RIO TINTO CANADIAN EXPLORATION LIMITED
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was a blow-up of 1:50,000 scale maps of the National Topographic

Series. Where indications of coal were found, attempts were made

to locate and explore . the concealed- seams--thrpugh trenching by. :....

hand. Thése attempts weré not always.successful because of a
heavy cover of drift in tﬁe vélley.

The crews were housed in industriai trailers leased
from ATCO (Western) Ltd. in Calgary; catering service was provided

by Classic Catering Ltd. of Calgary..

GEOLOGY

General Geology

Rocks ranging in age from Palaeozoic to Lower

‘Cretaceous underlie the Vincent property; however, the major =~ . -

iithological unit encountefed on the property is the Kootenay"LKf"

formation of Jurassic-Cretaceous age. This  formation consists of. .

a sequence of shale, conglomerate and non-marineé sandstone beds. - -

i

The coking coal débosité of goutheaéte;n Brifisﬁ:COlumbia andr7-
éoufhern Alberta all occur in the kootenay formation. It is
typical of the beds that they generally doanot,outcrop well but

'become converted to soil easily.and are'hidQen under dense vege-—

tation (Plate 3).

The topography 6f Upper Elk-Valléy closely relates to

fUO TINTO CANADIAN EXPLORATION LIHITED
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its geology. The bordering mountain ranges are Formed by compet-
ent Palaeozoic carbonates which have been thrust upon and now
overlie the much softer Mesozoic sediments. Along the west side
of the wvalley, Palaeozoic forpations have been thrust aloﬁg Borgeau
Thrust upon Kootenay beds whidh_occupy a lower*%oPOgraphical
position. The Kootenay, in turn,'ovgrlieslfhe soft.shales-of the
Fernie gréup at the bottom of the valley; over most-of its way
the course of the Elk Riﬁer has bgeﬁfconfiﬁed to tﬁe Fernie. Along
?he east side pflthe valley. the topogfaphy is_rising again;
passing through progressively harder formations of Mesqzoig.andﬂ
'éalaéozoic ageé

The Laramide q;oéeny at the beéiﬂning'Eécene éimé
‘elevated the Rocky Mountains and rgsulée& in tectonic deformation
:Qf sediments of the p;eéeding eraé, ﬁarticﬁiérlj of the cogl—-":ﬂ

‘begrinq Kootenay beds.

Stratigraphy ‘ '. . ]

No attempt will bhé made to give a detailed description
of the stratigraphic column; instead, only formations on, or near

the Vincent property will be.cons;dered. Lower Mesozoic and

-

RPalaeozoic rocks wil; be considered as an undivided unit.

-

RIO TINTO CAHADIAH EXPLORATION LIMITED
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TABLE OF FORMATIONS

Era Period of Epoch Group or Lithology Thickness
) " ~——Formetiomw  — = in Feet
Cenczoic Quaternary Gravel,soil, till
UNCQNFORMITY
Mesozoic ‘Lower Cretaceous Elk Conglomerate, 900+
' - Formation’ sandstone, shale’
. minor coal.
Deltalc.
Lower Cretaceous-— kbotenay . Coarse and flne 2000+
Jurassic Formation grained sandstone,
' ' conglomerate, con~ .
: glomeritic sand-
: stone, siltstone,
- shale, COAL. '
: Non-marine.
' " Jurassic Fernie - . Black shale, 750+ -
Group -interbeds of .
: .siltstone and s11ty
% 3 - shale.
: “. Marine.,
¢ DPISCONFORMITY
Triassic " Spray Siltstone & 1000+
River silty shale.
. Formation Marine,
DISCONFORMITY
Palaeozoic Carbonate rocks,
s limestone, dolomite
: calcareous shale,
- egtc,

Mostly Marine.
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Palacozoic

Lower Mesozoic-Palaeozoic formations form the mountains
of Elk Range east of the Vincent property and Eastern Frontal Range
of the Rocky Mountains along-the west side of the ground, . The __ .
formations consist of limestone, calcareous shales and dolomitic

kS

rocks.

Cem mmmesse s eeee ceeeoSpray Riwver Pormations- - -- - o----- oo o o—od

The rocks o% £h§ Triassic Spray River formation outéroP

east of the Vincent property along the west flanﬁ'of E1£ Range.

| ..The Spray River formation is in an e;osidnal contact
with the underiying Palaeozeic formations. The estimated ﬁhicﬁness_
of thls formation in Upper Elk Valley is 1 ooo * feet 'The form-
ation 1s aecreaslng in thlckness from west towards the east; near
Banff its thlckness is approx1mately 1 800 feet whereas along tﬁe “
west flank of Highwood Range it is estlmated to be’ only 200 to 400

feet thlck

The Spray River rocks are moderately competent thln
bedded grey to- dark grey 511tstones, silty- shales and whlte
quartzose sandstones. . o -

Fernie Group

The Fernie Group underlies a strip of ground along the

east-side of the property. Being the most recessive formation in

the area the Fernie occuples topographically lowest positions of

upper Elk Valley and oatcrops only rarely. . é

RIO TINTO CAHADIAK EXPLORATION LIKITED




The Fernie rocks are in disconformable contact with the
Spray Riwver formatién. The thickness of the Fernie strata iﬁ the
Highwood area is_#hown to be approximately 709 feet; as the Fernie
sediments thicken towards the west in Upper Elk Valley their thick-

ness ié in excess of 700 feet.

Rootenay Formation

property is underlain by ﬁootenay formation which occupiés the'area-
between Bo¥ge§u thrﬁst'fault and the ground underlain ﬁy Fernie
Gfoup.

The bulk of the Kootenay formation consité of medium
grey, silty shales, siltstones, very fine to mediﬁm grained argill-
ageous.sandstonés and coal seams,. 'Cpnglomeraté‘lenses apéear
throughout the formatibg but becoﬁe ﬁé:e'extensive, and the size of

A

tﬁe pebbles increases,,towards the top of thg sequence, -Ali units

i are lenticular and laterally grade into one another making correla-~

tion difﬁicuit. The formation lqcksfa définité marker.hofizon.
KTﬁé contact between the Kooﬁenay formafioq and tﬁe ;.-
'Férnie group is gradational énd is arbitrarily.élacédnat thé béée
of a massive bedded, fine fo medium grained_sandséone unif. fhis
basél—sandstone unit is commonly medium to dark grey with "salt and
'bepﬁér“ texture, but in the Upper Elk Valley it has. a medium light ‘
oliﬁé color; it weathers to a medium-b;own-grey color and becomes

iron stained. The thickness of the basal-sandstore is 40 to 150

feet. The thickness of the'Kootenay formation inEUpper Elk valley

- e =~ ..At. . least.two thirds.of.the total. acreage of the Vincent. .

RIO TINTO CANADIAN EXPLORATION LIMITED
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is estimated at 1,200 to 2,000 feet; repetition through thrust
faulting render an accurate measurement of the true thickness im-
possible. Generally the thickness of the formation varies consider-~
ably from area to area but on the whole the formation thickens from
the east towards the west.

wWith the eiception of the basal-sandstone member, all

Kootenay beds are commonly of non-marine origin.’ -

-

. Elk Formation

The Elk formation overlies cqnfo;mably theiKootenay
formation.' It occurs in the,Elk Valléy as fér north as Lower El# "
Lake; the absence of the formation further north migh; be expléined
by 1a£era1 facies change, pre-Blairmore erosion or haviﬁg been cut
off by the Borgéau thrust fault At its maximum developmené in %he
southern reglons of Elk valley the formatlon at£a1ns a thlckness of -
approxlmately l 700 feet whereas in the Upper:Elk Valley ;t is
' estlmated to be some 900 feet thick. - Og_the‘v;ncen?.quperty the
Elk formé;ioﬁ underlies.the northwestérn q&rnérineaeréﬁer-Elk Lake,

and again an area near the southeastern third of the property.-:

The Elk formation consists of fesis%ant, commonly ridge“
forming, chert pebble conglomerate inte¥bed@ea with ﬁedﬁum'éo light
greé, fine to coarse gréinea sandstone Gitﬁ-grada;ional coﬁ%acts.
Thé fo%mation weathers to a light grey color with iran staining.
Commonky the pebble diameter is 4 to 40 rm ; the éize decreases

towards the north. The matrix of the conglomérate i§ siliceous,

fine to coarse grainded sandstone; it fradtures through the matrix

RIQO TINTO CANADIAN EXPLORATION LIMITED



rather than the pebbles which distinguishes it from the Blairmore
(Cadomin) conglomerate. ' -

The Elk formation represents a deltaic depositional

environment. ) : o .

Quaternary

- The Quaternary is represented by a considerable cover
of unconsolidated river deposits and glacial deﬁris, such as gravel,
till, clay, etc.

Structural Geology

" The Kootenay formation in-the Upper Elk Valley lies in'
the Lewis Thrust Plate and generally strikes 330° to 350° although
local variations in the strike are common. The lower contact of the

Kootenay formation is exposed in several locations on the Vincent .
property, where it is seen in conformable contact with Fernie. group.
The uppey contact of the Kootenay is lost under the Borgeau -thrust .

-

in the areas where the Elk fo;matibn is absent.

For the most part, the gtr&cture in the area under

. study is relatively simple; this may be more apparenf than real

because the drift covering the valley floor makgs éutcrop;infafﬁa;l
tion sporadic., Fglding is apparent in the érea; a sputhwérds
pluﬂéing major synclineﬁand anticline folloﬁ the length of the -
proper#y. Thrust fauléing and minor folding are also present and

had more outcrop information been available, prqbably would account

>

for a inore complex structural picture thah the one presented in

| this report. The structural dips in the area are mainly SW although.

A10 TINTO CANADIAN EXPLORATION LIMITED




NE dipé were also located; the magnitude of thé dips vary between
35° and 85° with the average being approximately 60°. The steeper
dips generally occur in the upper Kootenay on the southwest side of
the valley whereas the more gentle dips_afé prevalent in lower
Kootenay along the northeastern side of the property.

At Elk Pass near the Bﬂc.fAlberta boundar&, thrust
faulting'appears_the maﬁor structural element coﬁplicating the
geological sétting.‘ Folding is also apparent and could have a
profound effect on the structural pictufe. The str%ta ﬁere dip éSO
to 50° SW with the average dip on Tobermory Hill being somewhat less
than 400 SW. Dips towards NE are élso encountered,. The absence of
good marker horizons in the Kootenay formation as well as ﬁhe intexr-
fingering re;at%dnship of individual béds make a structural analysis
of the area'diféiculf.

Se§en Cross seétions havé béen_const?ﬁcted (DWG.G-BBSZ)
ta present the stfudtufal interpretation for the Vincent prop;rty;
Tﬁe‘dotted ;ines afe structural lines rétﬁér fhén traced hofizons;'
hoﬁeyer; 1ithqlogy was taken into cbﬁsideration iﬁvplacing thé’
sfructure-lineé.

Sectiong 1;1' and 7—7'; . :

There is evidence of foldiné in‘the upper, and

of thrust faulting, in the lower Kootenay. A

B " syncline is suspected beneath the overburden
" east of Lower Elk Lake.

Two coal horizons exist in this part of the
property which are believed to be a repetition
of the same horizon through thrust faulting:

T
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Sectioﬁ 2-2"':

The evidence of folding in the lower Kootenay
and a small thrust fault near the-Kootenay-Elk
contact do not adequately account for the 4000
foot thickness of the Kootenay in the section.
It must be assumed that additional faulting
and/or folding has gone undetected. Evidence ‘
of coal was found in the drift near the section
line, but the thickness of the cover defeated
the attempt to expbse bedrock.

Section 3-3'

Thrust faulting in upper Kootenay and evidence

. of folding elsewhere in the sequence partially .

explain the total mapped thickness of Kootenay

. strata: however, alt least. another thrust fault -

or additional folding is required to explain
the apparent thickness.

Coal wash was found along the line of section,
but no bedrock could be located. A 3-foot A
coal seam, believed to represent a similar
stratigraphical horizon, was found scome 700
feet northwest of the section line.

Section 4-4"':

Evidence of folding in this area was found in

-the lower part of the Kootenay. To account

for the apparent thickness off the Kootenay.
strata it.must be assumed that a syncline in °
the southwestern half.of the section, well’
developed in sections 5-5' and 6-6', has gone
undetected beneath.the overburden. Coal wash
and two old adits were found along the line

‘of section. Where bedrock could be exposed,

a few coal seams were found, one approximately
8 feet thick. '

Coal was also found approximately half way
between sections 3-3' and 4-4'; it would
appear to be in the same horizon as coal in
section 4-4°',

RIO TIHTO CANADIAN EXPLORATIOR LIMITED




!

Section 5-5':

A well developed syncline is present east of
Borgeau thrust. Between the syncline and the
fault, additional complex folding has occurred.
Northeast of the syncline are some minor folds
giving an apparent thickness of the Kootenay
in excess of 2,000 feet.

Coal wash was found in the section .but over-

burden prevented locating the source. It is

possible that coal here lies in the same
. horizon as coal in section 4-4',

Section 6—6':'

As presented in this section, the Kootenay .

. formation northeast of the syncline ‘at the
centre of the section line has an apparent .
thickness of 2,500 feet. To reduce this to *
the estimated thickness of 1,200 to 2,000
feet,. thrust faulting or tight folding must .
exist in the area northeast of the syncline.
No evidence to support such an assumption
was found in the field. '

Coal i . . .

- Coal sufficiently interesting to warrant further consid-

‘teration was found in the area immediately south of British Columbia~

E3 . Ed

Alberta boundary. It :does not‘meaﬁ'that coal in simildr quantities .

dﬁes not exis% elsewhére on the Vincent property;-oVerbu;den:@ay'
have pre%énted us from finding it. . wae€e£; interpretation'of the:
structural inform%tion presentiy available nowhere indiéatés'that a
sitﬁation fayourable for open-cut or underground mining might éxist
on the Vinceﬁt property beyond the height of land at Elk Ppass.
ponsidering éhis, an expensive exploration'pr;gramme, which would

be necessary:because of the thick overburden, does not appéar to be

warranted. *

 HIO TINTO CAHADIAN EXPLORATION LIMITED
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Along the west flank of Tobermory Hill, a chance exists
that some open—cut mining might be possible. "The formations dip
in the same direction as the topograéhy; although the dips are
steeper than the hill slope, additional work here could possibly

outline a limited area for mining of coal.

RECOMMENDATIONS

No additionai field work is recommended for the present.
The assembledngeological data shauld'be analyzed further, witﬁ an
emphasis'oﬂ the Tobermory Hill area. Should the officé work suggest
that the area warrants mére attention, the next step in the field
will have to be a diamond drill programme sﬁpplemented by bﬁlldoger

tfenqhing on the southwest flank of Tobermory-ﬂill.

lJanuary, 1971 . E ‘ o . Rolands A.

Expity Date: Mar. 3, 1977 -

L1}
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PLATE 2

Elk valley (looking NW).
Cadorna Creek Valley in
left-central part of photo.
Note the sharp contact
between vegetation-~covered
Mesogoic sediments and barren
Palaeozoic carbonates..

PLATE 3

Camp in Elk Valley (lookiﬁg

-NW). . Elk Pass and Tobérmory:

Hill in upper-central part

L T
[

PLATE 4 . - -

Hand trench across a steeply
dipping coal seam. ILight
coloured shale parting in
upper part of the seam.

"

[

e

ko

it o e i e b o e b ————




y _ R
1 ! ' . . . ‘
.,. . , by . . ' .,._
I oMo R
{i ’ ot Mo . )
I . U modg . : ' '
J | v O . .
i BN 0n y
N . 2 8 g .
b ~ 0P a .
| v o T =) g . - . Conas ot
' -~ 0 b "
! =] nl , — . . ¥ !
_ I R L
, ' O Y- - . . .
.o WO g H . )
. ogag ...
n S 0 W . -\D
‘ B0 N0
: : = 0 22} B
‘e = Nl e JPEENT E4 .
. Y t.alwu . - & .
| 0O 0 m =1
Ay 4 N - o T fa¥
: i
) _ . e v
. i
. 1
e ! 1
| h.
LT . . s : ' i ] W\J f
fQ . : u v F\ |

-



= i1 e aal cr-
L EEEERE

o4 -

N.T.8.,: 82-J-6, 7, 10, 11
) VINCENT OPTION
UPPER ELK VALLEY, BRITISH COLUMBIA
GEOLOGICAL REPORT

';___Novembefr ig71 ¢ 0. Cullingham; -

Y1

!”-TO TIHTO CAHADIAH EXPLOTATION LIBITLO




T

\ e re g
R ati

SUMMARY

N.T.S.,: 82-3-¢G, 7, 10, 1)

VINCENT OPRPTION

UPPER ELK VALLEY, BRITISH COLUMBIA

GEOLOGICAL REPORT

TABLE OF CONTENTS

ACKROWLEDGEMENTS

PREVIOUS WORK

. COAT,

. CONCLUSIONS .

" GEOLOGY

INTRODUCTION “l - - - - = - - -« - ‘ - - - . - - - - -

- - - - - - - - - - - - - - - - -

“ BXPLORATION ~ AUGUST 1971 . . . . . . « . . . ..

General . . . . . . 4 .. oo ..l e . e
Stra.tigraphy i- - - - . - - » a . - - o -

Table of Formations . . . . . . . .

 Undivided Palaeozoics . . . . . .
' Spray River Formation . . . . . .
_Fernie GrCup - - - - -8 - - . -‘ - -

Kootenay Formation . . . . . o . .~

Elk Formation . . . . v v o« v o o &-

Blairmore GroUP . . o = « o o o =
Quarternary . . . ¢« ¢« ¢ o o + o =

Correlgtion - - - - L3 - - - - .« " - - - -
Struc.ture - - . - . = - - [ - - . . - - =

- - - - - L] - - - - - - - - - - - -

- - - - - - - - - - - . - . - - - -

RECOMMENDATIONS . ... . & & & 46 v 4 o o o o o« o o

REFERE

E

qmmmmmm»&-»ﬁwww

~J

13

147

RIO TINTD CANAMAN EXPLORATION LIMITED -

-

-




TABLE OF CONTLNTS con'd

Photographs: Plates 1, 2, 3
Plates 4, 5

Appendix II: Drill Hole C.V.-2
- Gamma Ray/Neutron Log
-~ Sidewall bPenisty Log In Pocket
- Strip Log -
- Coal Analysis

Appendix III: Drill Hole C,V.-3 ) -
’ ~ @Gamma Ray/Neutron with In Pocket
Sidewall Density Logs ‘
-~ Strip Log '
- Coal Analysis

. . Appendix IV: Drill Hole ¢.v.-4
- Gamma Ray/Neutron with A
Sidewall Density Lo . ~ In Pocket
~ Strip Log : - E '
~ Coal Analysis

Maps in Pockets:

: I-2554 Location Map _ T :
s G-4366A . Geological Map . 1% = 1320
G-2567 . Structural Section B-B'’' . - 1" = 400°
B G~-2568 Structural Section C-C':-' " = 400';
: G-2569 Structural Section D-D' ~ . 1= 400'. .
‘ G~2570 Structural Section E-E' 1" = ~400°
G-3374 "Correlation Chart : '

RIO TInyd CANADIAN EXPLORATION LIMITED =

*



O

»
-

N,T7.5.,: 82-J-6, 7, 10, 11°

VINCENT OPTION

UPPER BLK VALLEY, BRITISH COLUMBIA

GEOLOGICAL REPORT

SUMMARY

A drilling programme consisting of three bore holes was
carried out in August of 1971 by Rio Tinto Canadian Exploration

- Limited on a property optioned from C. Vincent Construction Ltd.
. in the Upper Elk Valley of British Columbia. The drilling
consisted of 2,400 feet of reverse circulation rotary drilling

and intersected a total of 384 feet bf ceal in a2ll three holes.

" An indication as to the quality ?f coal was obtained from twenty-
' five samples analysed by Cyclone Engineering Sales Ltd. of
. Edmonton and is dealt with later in the report.

. References are made to a fourth hole drilled on an
ad301n1ng property, the Cassidy Option, which lies directly

“to the north_of the Vincent Option in Alberta.
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*assistance enabled the programme to run more efficientiy. Mr.
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_assisstance during the full course of operations and he is
“responsible for the statistical summation of the qualitative _

coal analysis included in this report.
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VINCERT OPTION )

UPPER ELK VALLEY, BRITISH COLUMBIA

GEOLOGICAL REPORT

IRTRODUCT ION

The Vincent property lies in the Upp@r Elk valley of
southeast British Columbia and extends south from the Alberta—
British Columbia provincial boundary for approximately 11 miles
to the confluence of the Elk River and Cadorna Creek.

An unimproved forestry road, maintained by Calgary Power,
traverses the property and provides access from the north and
south. To the north, the road links up with the Kananaskis Hwy.,
an improved forestry road, which joins the Trans-Canada nghway
(#1) near Seebe some 40 miles wast of Calgary, Alberta. To the
south, the road links up with an improved forestry road which
joins the Crowsnest Highway (#3) at Sparwood, British Columbia.

The Elk Valley is a northwest-southeast trending valliey

" between the Front Range of the Rocky Mountains to the southwest

‘and the Elk Range to the northeast, The Elk.Pass at the north
end of the property has an élevation of 6,500 feet while the
south end of the property is at 5,300 feet above sea level.
Tobermory Hill in the region of the Elk Pass is the highest point
.on the property with an elevation of 6,750 feet above sea level.

For a fuller descrlptlon of t0pography and locatlon,
‘reéfer to “Geological Report, Vincent Option, Upper Elk valley,
British Columbia" of January 1971, bv R. A. Benkis. -

PREVIOUS WORK

Little is known regarding coal exploration in the Upper
Elk Valley of British Ceolumbia prior to excursions into the field
by Rio Tinto Canadian Bxploration Limited. It is recognized; i
however, that some work was done in the early years of this
century. A few old &adits were encountered during a property -
examination in June of 1970 which were believed to have been =
worked, in the early 1900's. ' :

RIO 'Ill'.‘Tg CANADIAN EXPLORATION LIMMWYED
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Geological Survey of Canada Memoir 53 (Dowling, pp 74)
published in 19214, resulted from investigations in the early
pari of the century and reports analvsis of three coal samples
taken from szums near Elk Lakes at the northern end of the
property. -

In 1969, a reconnaissance of the Upper Elk Valley by
Rio Tinto Canadian Exploration Limited recognized several coal
occurrences which resulted in the optioning of the property ang
a mapping and prospecting excursion in the summer of 1970.
buring this visit (June and July 1270) numerous coal occurrences

wére mapped and~a1thdugh ‘thé structural geology of the area ‘== -~
appeared complicated, the quantity of coal found led to additional
work in August 1971.

EXPLORATION - AUGUST 1971

A drilling programme consisting of seven holes was laid
out for the Vincent Option, but owing to higher overall costs,
only three of the holes were dri#iled, The purpose of the
programme was to intersect the coal-bearing Kootenay Formation

- and to obtain coal samples for qualitative analysis.

, - Armsco Exploration Limited of Calgary moved a D-8 ‘cat'’
.-into the area in early August and after improving the Elk Valley
- road, prepared the drill sites. A setback in the commencement
»of drilling occured when Rig 58, owned and operated by Big '’

. Indian Drilling Ltd. of Calgary, was rolled enroute to the
‘property. Drilling commenced on the Vincent Option with the
-completion of C.V,~1 on the Cassidy Option, August 19th and was

. concluded with the completlon of hole C.V.-4, August 31st, 1971

(Plate 4). P

A trailer camp, supplied by Corab Services Ltd. of Calgary.
" was established atRiverside Flats along the Elk River some -
ten miles south of the area of operations. (Plate 2)

The three holes drilled were along the Elk Pass Road
separated by approximately % of a mile. C.V.-2 was the most
northerly of the three and was located % of a mile south of the
AlbcLLa—Brltlsh Columbia Provincial Boundary. All holes were
drilled to a depth of approximately 800 feet. Downhole caving
in hole C.V.-2 prevented deeper penetration and also prevented
a complete log of the hole. Roke 0il Enterprises Ltd. of Calgary °~
probed the holo with Gamma-Ray, Neutron and sidewall density" '
tools . - )

RIO 11MTD9 CANALIAN EXFLORATICN LIKITED - * z -
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Armsco BExploration Ltd. commenced the ‘clean’up' operation
septenber 3rd and brought the programme to complctlon Septembar

9th, 1871 when it was inspected and approved by the British
Columbia Forest Service,

U‘

GECLOGY
ggperal

Kootenay strata in this area is'part of the Lewis Thrust

Plate-and-owes its present-position to deformation-and erosion o -~

subsequent to the Laramide Orogeny. , The rocks strike northwest-
southeast and dip fairly steeply to the west. (Plate #3) The
regular succession of strata is interrupted by thrusting and
folding which strikes or trends subparallel to the strike of

the rocks. . .

The lower contact of the Kootenay lies conformably on
“the Fernie Shales and is, exposed at various places along the
eastern edge of the property. The upper contact is overlain
by the Elk formation in the south and north, but disappears
under the Bourgeau Thrust. in the centre region,
Outcrop over the property is poor due to a thlck cover
- of glacial till, soil and other debris. :

Stratigraphy
. TABLE OF FORMATIONS
) . Group or : . v
Era Period ~© Formation Brief Description Thickness
Cenozoic Quarternary Overburden of ; _ij
l gravel, glacial
" ) till, and soil
——r UNCONFORMITY ———
Mesozoic Cretaceous Blairmore Non-marine = i
Group conglomerates 2
i sandstones and-

shales . -

-
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Group or

rra Period Formation Brief Description Thickness
——— DISCONFORMITY ——-
Cretaceous Elk Non-marine + 900°
Formation sandstone, conglo-
meratic sandstone,
and conglomerate
 Cretaceous Kootenay  Non-marine, . + 2000'. ..
Jurassic Formation sandstone, shale - '
conglomeratic
sandstone and coal
Jurassic Fernie Marine shale, + 7007
Group siltstone and
sandstone
; $
-—i~ DISCONFORMITY —~-
Triassic Spray River Marine, silt- .
Formation stones, silty
‘ shales and white 4+ 1000
. quartzose :
: sandstones.
Dolomitic in part
——— DISCONFORMITY ww—w
‘Palaeozoic’ Undivided - . Limestories, dolo- .

. . ‘mites, quartzites, 25005-__
: ' ' chert & dark shale 3400
mostly marine.

Undivided Paleozoics

. Limestones, dolomites, quartzites, chert beds and
dark grey calcareous shales mostly of marine origin make up this
group. ‘The formations of the Palaeozoic form the mountains .of
the E1lk Range to the east and the Eastern Front Range to the
west of the property. The Palaesozoics of the Eastern Front
Range are thrust over the less competent beds of the Kootenay
Formation by the Bourgeau Thrust.

Spray River Formation

]

The rocks of the Spray River Formation lie discon-
formably on the Palaedzoics. These rocks are moderately
competenl and consist of gray to dark gray siltstones, silty

- - $
RIO TINTD CANADIAN CXPLORATION LIMITED




9

93]

PAGE

shales and white guartzose sandstones which are in part dolomitic.
The formation in this area is about 1000 feet thick and is found
ovteropping on the southwestern flank of the Elk Range.

Fornie Group

The rocks of the Fernie Group lie disconformably on
tle Spray River Formation and consist mainly of marine black and
gray fissile shale with siltstone and silty shale interbeds,
Some -green glauconitic shales are found in this group.

Kootenay Formation

The Kootenay Formation conformably overlies the
Fernie Group and is for the most part composed of non-marine
strata. An exception is the basal sandstone unit which is
marine and transitional, :

The basal sandstone unit is commonly a massive,
medium to dark gray, fine to medium grained with subangular
to subrounded grains, salt and pepper sandstone. Locally this
unit is of a medium olive gray colour and is 40' to 60' thick.

The bulk of the Kootenay consists of medium gray
shales, 31lty shales, siltstones and sandstones. In the upper
part of this formation, some conglomeratic sandstones-
have been observed. The beds are lenticular and grade laterally
"intc one another making correlation difficult. .

) Coal is an important constituent of thé Kootenay
Formatiod and seams have been found up to thlrty—four feet
thick. ' !

Elk Foﬁmation

The Elk Formation lies confonmably on the Kootenay
Formatlon and outcrops in the northwest and southeast regions
of the property. The Elk Formation is commonly a resistant ridge
forming chert pebble conglomerate interbedded with medium to
light gray, f£ine to coarse grained sandstones.. The conglomerate
heds are markedly different from the basal Blair more conglome- .
rate. The Elk conglomerate fractures through the matrix and
weathers more readily than does the Blairmore conglomerate which
is very siliceous and fractures through the pebbles.

HID TINTO CAHADIAN EXPLORATION LIMITED
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Bloirnore Group

The Blairmore Group rests disconformahly on the Elk
Formntion but is absent in the property area; it is probably
lost under the Bourgeau Thrust.

The Blairmore Group commonly consists of a basal
chert, pebble conglomerate which is extremely resistant over-

lain by sandstone and shales of non-marine origin.

Quaternary

The Quarternary is represented by the overburden
congisting of gravel, glacial till, clay soil.

Correlation

The absence of any good continuous marker horizons,
probably due to deltaic deposition and medification to the
strata by tectonism, renders correlation difficult. Using the
Gamma-Ray and Neutron Logs, correlation of strata penetrated by
the bore holes has been attempted but is not entirely convincing.
A number of marker horizons were isolated but the strata between
these horizons is inconsistent. The variation in lithology and
thickness is explained by structural and depositional features,
The table below lists possible correlative pomnts which were
used to facilitate a correlation.

POSSIBLE CORRELATIVE POINTS THROUGH HOLES C,V.-l to C.V.-4

c.v, -1 : C.V, -2 . C.v.-3 ‘ C.V.~4
. 347 - ‘ : - N © 26
403 o - _ - : 79
601 - 170 " 263
641 - 249 - 398
728 -1 332 457
~ 49 . 442 514
- < - 656 : 708

- - - 297 " 680 730 -

- 340 733 - -

- ] 364 758 -

Assuming the above correlation to be accurate, then
the purpose of the drillihg programme to intersect successive
intervals of the Kootenay Formation, with a little overlap was
not realized.

-
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Because of the distance separating the drill holes
and the variation in lithology of the conuiuaental deposits, the
anthor guestions the validity of attempt ting correlation at this
time, hut does so with reservations. (Sse correlation chart
sulrnitted with this report; pocket G-3374)

§tructure

Little more can be added to the structural picture
of the Vincent property over and above that described in a
previous geological report of January 1971, Generally, thrusting
subparallel to the strike of the beds interupts the normal suc-
cession of stratigraphic events. Because of lithology wvariations,
and scarce outcrop, these thrust slices cannot be accurately
located rendering a structural interpretation which is generalized
and not accurate.

Three structural cross sections were prepared passing
through each of the bore_holes'and approximately at right angles
to the strike. Where available! surface exposures were incorpo-

~rated into the sections. One section through all the bore holes
-was prepared in an attempt to show the relationship between the
holes and surface exposure. (Included in this report in pocket
G-2567 to 2570)

If the above correlation is accepted as qccurate, then
thrust faults presumably are responsible for bringing sections of
the Kootenay strata back to the surface. The surface trace of
the thrusts would pass between the holes striking north to north- -
west, 5

COAL i
: A total of 384 feet of coal in all three bore holes
was intersected but of this over 100 feet of coal cccupied seams -
- of less than six feet in thickness, The calculated true thickness
(using dips measured at the surface of each hole) of what is
considered mineable coal is only 180 feet giving an overall . f
. e ‘- .
approximate stripping ratio of 8:1. The identifiable coal
horizons weré picked from the Gamma-Ray and sidewall Den51ty
Logs and are listed below:

—
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No,

i

Interval
gy - 12
50" - 53!
64' -~ 68
69 - 72°
178' ~ 184!
-184' -~ 195°
199' - 204"
217 -~ 220°
229' ~ 231"
276% ~ 278"
286"' -~ 2947
341 - 350!
353" -~ 363"
439" . 453"
473' -~ 481°
505' - 51§°

Comments

COAL HORIZONS C.V.-2
*Prue
Thickness " Thickness
3! 2.2
3! 2.2
a1 2.8
3¢ 2.2°
6' '4.2|
l'l l.ol
5 3.5!
3I ) [ 2'21
2° 1.5
2'. 1.5°
10! 7.1
[ 3 ) N 6.41
] : | 3
10 g(}""w 7.]-“
’DR 9.91
3 1 5_71
10! 7.1"

Prbly weathered

.0f high ash

Seals -

. shale therefore
analysed.

"Borizon in 2

' .bench predomi~
- .- nantly shale.
: Lower bench

Not analysed-

Horizon in 3

benches. Not
e

sampled because

Content and
small size of

Horizon badly
split small

coal intervals
Samples showed
predominantly

no samples

benches. Only 5
of cozl sampled
No analysis

Horizon in 2
benches. Higher

analysed.

Horigzon in 2
benches. Uppexr
bench sampled.- -
Lower bench
showed predomi-
nantly coaly sh
and was not ’
analysed.

Samples showad

carbonaceous to:

coal shale and ~

were not analysed
/___f'

Ritt TINTO
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*frue
Noe. Interval Thickness Thiclknass

Comments

8. 748 ~ 798" 50’ % Ww@w“ 35.4"
‘ 6

Interval divided

into 3 sam g
T

analysis, ( Fo log

obtained fo X

sSeall.

% True Thickness of the coal was calculated using a dip

_ Comments

of 45° S.¥W,
COAL HORIZONS C.V.-3
*True
No. Interval , Thickness Thickness
1. 19* - 22° 3! 1.9°
36' -~ 40! 4! C2.7!
- H [
2. 67' - 70° 3* 1.9¢
86! — 90! 4! 2.?I
95‘ — 98! ) 3] l-?“
3, 129' - 132' 3? 1.9!
135¢ = 137° 2! S 1.1
4. 172 - 1768 . 4° 2.7
5. 249" - 254' 1 51 3.4
6. 332' - 352° 20 N\ st . 13.7°
366" ~ 373" ARV 4.8"
- ‘ ) 0-9&/‘% .
7.  442' - 465° 23" 15.3"
] 35&ﬁ%ﬂ5 )

Samples are small
and many showed
high ash and
were for
analysis

Oonly 3' of coal
recoveregenot

;r analysed )

Horizon in 2

u-benches. Both

benches were
analysed

Interval divided
into 3 samples of
analysis

—-

HIO TINTO CAMNADIAN EXI‘LGF(A-TEO‘N LIMITED




,(:j

10

PAGE

*True
No. Iinterval Thickness Thickness’ Comments
8. 496"' ~ 438" 2! Co1.1 Horizon 1is badly
501" - 509° 8' 5.5 broken up into
519" - 522 3! 1.9 small seams.
525" - 527' 2! 1.1 Samples showed
532*' ~ 534° 2! 1. high ash and
54%* ~ 552 3! 1.9 recovery was .not
554 ~ 556 2! 1.1 good. ¢No samples
’ were analysed.
9. 657 - 663" 6' &ﬁL 4.0 Horizon in 2
' 672 - 679" 4,8° benches. Both
’ mwéuk benches were -
sampled and
analysed,.
10, 734' - 757° | ?23'—) 7,M . 15.3" _Horizon divided
' into 2 samples
. for analysis
*The true thlaness of the coal was calculated using a
- dip of 48° S.wW,
COAL HORIZONS C.V.~4
. *True-
No. Interval £ Thickness- Thickness Comments
i. 18' - .25 A i 5.0f - Seam analyéedzﬂ
' : . Weathered :
2. 80" - 95 154 5] 10.6" Horizon in 2
105' - 107" k 2! i 1.5 ~benches. Only
upper bench
sampled for
analysis
3. 1l64' ~ 167! 3¢ 2.2'
- ' ' Seams did not
4, 181' - 193" 2" 1.5 show in samples
203' -~ 204' P 1 _ 1.0 and may not
232' - 236' 4" : 2.8 exist
5. 266' - 2,2 . 6' : 4.,2" Seam was sampled
s \\% and analysed.

f1Q TINTO CARADIAN EXPLORATION LIREJTED
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Seams are small
and many showed

Sample was analysedqg

recovery. Only 4°

Horizon sampled.

*True
No. Interval Thickness Thickness Ccoments
G. 328' - 329° 1! 1.0
347' - 351" 4! 2.8"
356' -~ 358° 27 1.5
7. 398' -~ 400 2! 1.5
408* ~ 409! 1 1.0 high ash
414' - 416’ 2! 1.5
. 434" ~ 436" 24 1.5
458" ~ 462" 4t 2.8
478' ~ 486" 8" 5.7
8. 514f ~ 523 9’4&w%w} 6.4
9. 569' - 571°* 2! 1.5 " Horizon in 3
586*' - 589° 3! \ 2.2 benches. Poor
611* - 622° 11'N¢Wbﬁk - 7.8"
&N%%ﬂ_ of last bench
Looohoe ‘ sampled for '
analysis
10. 714’ - 724° o',\ﬁwwh& 7.1°

* The true thickness of the cecal was

a dip of 45° s.W.

and analysed.

calculated by using

Twenty five samples of coal from the three bore holes
were sent to Cyclone Englneerlng Sales Ltd. of Edmonton for
The resulits of the analy51s are included -
in this report as an éppendlx but a summary of calculated )
characteristics of %"x0 float at - 1,55 SPElelC gravity is

gqualitative analysis.

given below.

IO TINTO CANADIAN £)§FLGHATIOH-‘}.!MIT£U
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Drill Interval Apparent True Weight  Ash Volatile Fixed Sulphur

Fole Drillers Depths Thickness Thickness % % "Matter % Carbon % 9%, r.S8, T,
cv-2 356 - 364 8! 5.7 86.58 5.28 27.6 65.9 0.62 5.80
448 -~ 454 6" 4,2 54,47 11.81 25,2 61.8 0.50 5.91

748 ~ 754 6" &,2" 71.46 10,9 24,8 53.1 0.49 6.93

754 - 792 38¢ — 26.9' 66.57 10.9 25.2 - 62.8 0.35 7.74

792 - 798 6! 4,2" 35,27' 23.3 25,1 56.3 0.34 7.45

748 -~ 792 44" ~31.1' © 67.3 10.9 25.1 62.9° 0.36 7.92

748 - 798 50" —35.4" 63.5  12.0 25,2 62.6 0.36 7.75

CvV-3. 331 - 347 16" ~—10.7"' 96.44 3,49 33.6 61.9 0.60 8.40
" 381 - 367 61 4,0" 95,79 3.08 32.6 61.8 0.51 8.94

442 - 452 10! 6.7" 84,26 6.26 33.8 58.5 0.47 9.35

452 - 458 6! 4.0'  92.88 2.88 32.9 63.2 0.36 . 2.89

458 — 464 6" 4.0' 69.82 10.85  31.8 58.2 0.47 8.85
442 - 458 16" ~10.7° 87.4 4,50 33.5 60.2 0.43 8.82+
, 442 - 464 22! L —14.7¢ 82.6° 6.30 33.4 59.4 0.43 g.87+
656 -~ 660 4' 2.7" 92,44 5.65 27.3 66.1 0.42 7.2%L

672 - 677 6* 3.4" 63.61 10.84 28.0 - 60.4 0.48 7.40

736 ~ 746 10! 6.7" 56.98 7.01 27.7 64.4 0.39 7.76

746 - 757 11! 7.4'  .60,38° 10.54 26.7 61.8 0.62 7.39

736 - 757 21" ~1l4.1" 58,8 9.15 27.2 61.9 0.50 7,57

Cv-4 22 28 6" 4,2 7 .87.17 "3.11 34,7 €£0.8 0.52 3.97
85 96 1 7.8 . 78,67 4.73 34,7 59.2 0.37 6.30

272 -~ 276 4 2.8 84.93 . 2,92 34.6 61.2 0.87 6.87

518 - 526 8" 5.7" 82.71 3,99 32,2 62,7 0.58 7.37

617 - 621 47 2.8'. 95,68 3.96 32.6 62.5 0.59 3.40

714 - 724 10! 7.L' 7.91 31.0 0.50 8.33

60.2

39vd

(AN




PACE

The raw ash content of the coal appears high but after
vashing is fairly reasonable. However, in the larger seams, the
ash content appears to be a little on the high side even after
washing. The volatile matter falls in the category of medium
to high and high which would prokably be an unfavourable aspect
in securing a market.

The sulphur content is wvariable between 0.35% and 0.62%
with the exception of one sample from bore hole C.V.-4, 272'-276",
which has a value of 0.87%. The coking characteristics appear
very good with the F,8.I. ranging from 5.8 to 9.35. One seam,
from 22'-28"' in hole C.V,-4, shows and F,5.I, of only 3.97 but
it is felt this is due to oxidation because of its proximity to
the surface. The sampling technique employed by Big Indian -
Drilling is explained in detail in a geology report on the

. J,A.Cassidy Option of October 1971 and will not be dealt with

here. However, it should be noted that the technique was
deemed very satisfactory, by the author, for retaining nearly
100% of the fines (Plate 5)}. Contanlnatlon of the samples was
very little to non-existent and it "is therefore -felt that the
results of the analysis should be taken as a good indication as
to the quality of the coal. It should be noted that in some
cases, the raw ash content seems unreasonably high.

CONCLUS IONS

1. Bore hole C.,V.-2 penetrated the deepest in the Kootenay
©  Formation. Bore holes C.V.-3 and C¢,V.-4 essentlally
penetrated the same horizon.

2. The stratlgraphlc record is probably 1nterrupted by thrust
" faulting of - small magnltude.

3. sShale partings and splits in the coal seams are numerous and
common, -

4. A high percentage of volatile matter in the coal could be.
unfavourable in securing a market.

5. Correlation with any degree of confidence is difficult,

6. Structural interpfetation 1s very generalized and is not
accurate,

7. The thickest coal seams appear ‘to occur in the lower Kootenay.

RI&C TINTD CANADIAN EXFLORATION LIMITED
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RECOMIMEHDAT IONS

-

Any future investigation of the Vincent Property should
be carried out by a drilling operation designed to facilitate
a bet Ler understanding of the structure as well as sampling the
coal intersected for gualitative analysis. A programme
congisting of a number of holes drilled in close proximity and
at right angles to the strike would give the best results.
Emphasis should be placed on investigating the lower Kootenay
horizon and at least ame hole should penetrate in the Fernie Group
to allow definite recognition of the Lower Xootenay.

Tobermory Hill at the north end of the property has a
more favourable topography for a mining situation and additional
drilling throughout the hill would shed more light on the
potential of the entire Elk Pass area. It has been recognized
that without this area, the southern end of the property holds
little interest.

In view of the amount of activity regarding coal
exploration being conducted adjacent to the southern boundary
of the Vincent property, a programme in the south might prove
interesting. The best location for such a programme-would be
to the west of the Elk River on the west half of -the area
covered by Coal Licence 572

({:{L\fffb\ C;\_‘ ('_,(A; \—HcrLi ——

Owen Cullingham

Wl

skw

EApiRy Dats: Met, 39,1974

-

HIO TINTO CANADIAN EXPLORATION LIiMITED ™ -
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PLATE 4

Rotary Drilling rig,.
_-Looking south ints Elk Valiley
from Tobermory Hill,

Gl
'«
f

PIATE 5 . < .0

‘ Apparéﬁus used for
coal” sampling. *

Yaw v



PLATE 2

. Trailer camp -
established at River-’

side Flats - Elk .

Valley.

LT P

.

FL

PLATE 1

View of -Blk valley
looking northwest toward
the Elk Lakes,

ha e w w— e w - .-

PLATE 3

Prepared drill site
#C.V.~3 showing steeply
dipping strata.



BOREHOLE SAMPLES:

REPORT OF ANALYSES ON RAN MATERTAL

CLLIENT: Rio Tinto Canadian Exploration DATE: Sept. 23, 1971.
Limited
PROIECT: C.E.5. PROJECT O,
S1-71
CLIENT SAMPLE ¥D.: C-21884 )
Cv-2 (356" - 358") Cv-2 (358° - 360"%) C.E.S. SAMPLE NO,: 144

CV-2 (360" ~ 362') CV-2 (362' - 364')

ANALYSES ON AIR DRY BASIS:
ASH:
VOLATLLE MATTER:
RESIDUAL MOISTURE:

FIXED CARRON:

FREE SWELLING INDEX:

B.7.U. /b,
SULPHUR:

RANK

4
WIDTH: R

15.39%
24.71%
0.96%
58.94%
5
12,260
0.57%

mvb

CYCLONE ENGINEERING SALES LTD.

riocanex - €2 21884

|

L

R. 8. Sehgal, l&(fﬁng.
Laboratory Manager.
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BORINOTYE SAMPLES

REPORT OF ANALYSES ON FIOAT-SIMK MATERIAT,

CLIENT:
PROJUCT:

SAMPLE NO: (C-21884

C.E

C.E

Rio Tinto Canadian Exploration Limited DATE: Gept. 23, 1971.

.§. PROJECT ¥O. g1-71

.5, SAMPLE HNO. 144

PABLE 1. Float-Sink Analyses on 1/4" x 0

Property
Fraction we. %t Ash% RMY VHZ FC% 5.% FSI
- 1.45
82.700 4.68 97.85| 66.51.1 0.63] 6
(:: 1.45-1.55
: 3.88] 18.18 23.52} 57.3%| 0.551 1%
+
1.35 13.42] 75.33 N.A.
TOTAL 100.00| 14.69
Remarks:

C.E.S5. Form 34

RS5S:hg

CYCLONE ENGINEERING SALES LTD.

o A

R.S! Schgal,
Laboratory Manage ,

p. E"”J,




EORPHGLE SAMPLES: REFORT OF ARALYSES O RAW MATERIAL
CLLENT: Rio Tinto Canadian Exploration DATE: Sept. 23, 1971.
Limited
PROJECT: . C.E.S. PROJECT ¥0.:
S1-71

CLIEWT SAMPLE RO.: ¢-21885
CV-2 (448" ~ 4501) C.E.S. SAMPLE MO.: 145
CV-2 (450' - 452') CV-2 (452" - 454")

ANALYSES OH AIR DRY BASIS:

ASHl: 42.17%
VOLATILE MATTER: 17.73%
RESIDUAL MOISTURE: 0.92%
FIXED CAREON: 39.18%
O FREE SWELLING INDEX: 2
B, T.U./tb.: 8,330
SULPHUR: 0.49%
RARK: mvh

1 ) - CYCLONE ENGINEERING SALES LID.

..... Per: MF“// '

RS, Schypal, PL.Elng.
RICCAREX { 21885 Laboratorv Manag(r.

[P ——— SN




ROREAOTL SAMPIRS

REPORT OF ANALVSES ON FLOAT-SINK MATERIAL

PROJIECT:

SAMPLE NO:  C-21885

CLIFNYT: Ric Tinto Canadian Exploration Limited

DATE: Sept. 23, 1971.

C.E.S. PROJECT No. S§1-71

C.E.S. SAMPLE wo, 145

TARLE 1.  Float-Sink Analyses omn 1/4" x O

Property
' Praction we.% | Ash%| RMZ VMY FCY. 5.2 Fst
- 1.45
39,85 | 10.55 25.54 1 62.99 | 0.53 6%
(:: 1.45-1.55
16.62 1 16.12 24.21 1 58.75 | 0.46 5
+ 1.55 :
&5.53 1 78.70 N.A.
TOTAL 00.00 | £2.39
Bemarks:

C.E.S. Form 34

O

RS5S:hyz

CYCLONE ERGINEERIKG SALES LTD.

Per:

R.S. Sohhal, P.\Eﬁg-,

Laboratory Mamugir.




Loiad, 0L SATLE S, REPORT OF AHALYSLS ON RAW MATERIAL

CLLENT: Rio Tinto Canadian Exploration DATE: Sept., 23, 1971.
Limited
PROJECT: C.E.S5. PROIECT KHO,:
81-71
CLLENT SAWMPLE NO.:  C-21886
C.E.,8. SAMPLE t0O.: 146

ASLLYSES ON ALK DRY BASIS:
ASH: : 30.31%
VOLATLLE MATTER: 20.337%
RESIDUAL MOISTURE: 0.99%
FLXED CARBON: 48.37%

O ' RHE SWELLING TNDEXK: 4

B.T U, Lh.: 1‘0,530
. SULPHUR: 0.45%

5 RANK mvh

B L P PN 27
v Ll "

LOCATION: .--_.{l..l'.':".":.é f-:i-.E’..-...-_.C“?}ff/:?.é;'f:’f
S : .

EMARKS: .o 13 T A G ~

s T CYCLOlT ENGINZERTNG SALES LTD.

——— )-\-....n- ...-..-_.--.:N. -
I Per: T{\/&/L/f ‘
o S. Sehgal, P.{ Eag.

DIGO AL I : { 21888 L: . oratory Manag

Rt i

=|

‘r.



B‘.’)E{Ei!’__._}l.i? SAMPIES REPORT OF ANALYSES OM FLOAT~SIHK MATERIAL
CLIENT: Rio Tinto Canadian Exploration Limited DATE: Sept. 23, 1971.
PROJECT: C.E.S. PROJECT NO. g1-71%
SAMPILE HO: C-21886 - C.E.S. SAMPLE NO. 146
TABLE 1,  Floatr-Sink Analyses on 1/4" x O
e JU—
Property
Fraction We.%t Ash% | RMZ VH%4 ¥CU s.% FSI
- 1.45
62.48 g.57 25.51 63.93 .50 7%
C> 1.45-1.55
3.98 20.05 22.18 56.78 0.39 3
+ 1.55
28.54 76.19 N.A.
TOTAL 100.00, 29.52
Remarks:
QC-E‘S- Form 34 CYCLONE ENGINEERING SALES L1D.
RSS:hg RJs Schgal, P. ng.,

" Laboratory Manaz




BORMIOLYE SAMPLES:

REPORT OF ANALYSES ON RAW MATERIAL

CLIERT:

PROJECT:

Rio Tinto Canadian Exploration

CLIENT SAMPLE %O.:

Limited

C-21887

C.E.5. PROQJECT ®D.:

C.E.5. SAMPLE t0.:

DATE: Sept. 23, 1971.

81-71

147

ARALYSES OH AIR DRY BASIS:

ASGH;

VOLATILE MATTER:
RESIDUAL MOISTURE:
FIXED CAREON:

FREE SWELLIRG ILNDEX:
L, T.U. /1L,

SULPHUR:

RARK:

2 0 Y Bl Tk

..............................................

31.53%
21.34%
1.09%
46.047%
3%
10,270

0.32%

CYCLOME ENGINEERING SALES LTD.

l\

Y 2199

Por: ~—

& A

e

R.YS. Schgal, ¥. Eug.



EORFIHOIE SAMPLES REPORT OF ANALYSES ON FLOAT-SIKK MATERIAL

CLILNT: Rio Tinto Canadian Exploration Limited DATE: Sept. 23, 1971.

PROJECT: C.E.S. PROJECT NO. 51-71

SAMPLE NO: G-21887 : C.E.S. SAMPLE HO, 147

TABLE 1., Float~Sink Analyses on 1/4" x O

) Property
Fraction Wwt. %] Ash%| RM%A VM7 FC% 5.%1 FS1
- 1.45
(j) 59.03 1| 10.00 25.44 1 63.47 | 0.35 8
1 11.45-1.55
7.54 | 17.75 22,941 58.22 | 0.33 5
+ 1.55
33.43 ] 70.49 Z
TOTAL 100.0d 30.81
Remarks:
<:) C.E.5. Form 34 . CYCLONE ERGINEERING SALES LLD.

o
r

RSS:hg R.S. Schgal, P. Eng.,
Laboratory Manag%;l




BORENDLE SANPLES: REPORT OF AVALYSES ON RAW MATERIAL

e s

CLIENT: Rio Tinto Caznadian Exploration DATE: Sept. 23, 1971.
L imited
FROJECT: C.E.S5. PROIECT NO.:
S1-71

CLLENT SAMPLE XO.: C-21888
C.E.S. SAMPLE NOo,: 148

VHALYSES ONM AIR DRY BASIS:
ASlE: 53.427%

VOLATILE MATTER: 16.79%

RESIDUAL MOISTURE: 1.35%
C:) FIXED CARBON: 28.44%
TREE SWELLING INDEX: 2
BT UL/1n, 6,660

SULPHUR: 0.31%

I - ‘
WIDTH: e LT
A
A

Y Y
IRVAS0Z Y YA CYCLONE ENGINEERING SALES LTD.

—— N

N 04090 RJ S, Schgal, P.[Eag.




B

ONENOLYE SAMPLES

REPORT OF ANALYSES Od

FLOAT~SINK MATERTAL

C

LIEWNT: Rio Tinto Canadian Exploration Limited

PROJECT:

SAMPLE NO: C-Z21

888

C.E.

C.E.

DATE:

5. PROJECT NO. S1-71

5. SAMPLE HNO.

Sept. 23, 1971.

TABLE 1.

Float-Sink Aralyses on 1/4" x O

Property
Fraction

we ! ashyl muz | win | Fez s.%| Fs1
- 1.45
27.921 12.74 26.16] 59.75 | 0.35| 8%
1.45-1.55
7.35| 32.00 21.37] 45.28 | 0.30] 3%
+ 1,55
64.731 73.31 L
TOTAL 100.00 | 53.36
Remarks:
C.E.S. Yorm 34 CYCLONE ENGINEERING SAIES LID.
RSS:hg '

R.S. Schgal, P. Eag.,
Laboratory Manag%;.




BOREHOLE SAMPLES

REPORT OF ANALYSES ON FLOAT-S1NK MATERIAL

PROJECT:

SAMPLE NO: C-2188%

CLIENT: Rio Tinto Canadian Exploration

Limited

(3317 - 347")

DATE: Sept. 28, 1971.

G.E.

C.E.

S, PROJECT NO. g81.71

S. SAMPIE NO. 149

TABLE 1. TFloat-Sink Analys:s on 1/4" x 0

Property
Fraction wt.Z{ Ash% RMZ VML FC% 5.% FSI
- 1.45 9%.27] 3.10 33.68] 62.07 | 0.60| 8%
1.45-1.55 2.171 19.9 27.96] 50.95 | 0.52] &
+ 1.
1.35 3.56| 62.88 Y
TOTAL 100.00| 5.59
Remarks:

O

C.E.S. Form 34

R5S:hg

CYCLONE ENGINEERING SAILES LID.

" Per:

Lip At~ -

R.S. Schpal, P. fng.,
Tahoratory Managtr.
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\
; :: JOMENOLE SAMPLES: REPORT OF AKALYSES ON RAW MATERIAL
i
; : :
‘ CLLENT: Rie Tinto Canadian Exploration DATE: Sept. 28, 1971.
E Limited
L PROJECT: C.E.5. PROJECT KO.:
§1-71
CLIENT SAMPLE NO.: €-21889 .
(331 -~ 347") C.E.S. SAMPLE NO.: 149
ANALYSES ON AIR DRY BASIS:

ASH: 5.85%

YOLATLLE MATTER: 31.247%

RESIDUAL MOISTURE: 1.15%

FIXED CARBON: 61.76%

(i) FREE SWELLING INDEX: 7%

BT U./Lb, ¢ 14,000

SULPHUR: 0.58%

RANK: hvAd

K e
DATE: /Zj vl A S

LOCAHON:mm+ﬂ sl ﬁ)ﬁizﬂ

fH = O 5

; o~
CTr—
" REMARKS: 33/ — =7

e T TN : CYCLONE ENGINEERING SALES LID.
B Wdele 34 .

/ | M/(
Por: }D&W f

. S. Sehp ali P. Eng.
OCANEX C 21889 Laborator} inager.

£3

LS




{DATE:___(;Z}‘%E PRS-/
g —
OCATION: ... vawi:ii{, A /"/,! f-‘.‘{_':_{

BORENULE SAMPLES:

REPORT OF ARALYGES ON RAW BATERIAL

CLIENT: Rio Tinto Canadian Exploration

Limited

PROJECT:

CLIENT SAMPLE NO.: C-21890
(361" -~ 3677)

DATE: Sept. 28, 1971.

C.E.S. PROJECT NO.:
51-71

C.E.S. SAMPLE NO.: 150

ANALYSES ON AIR DRY BASIS:
AGH:
VOLATILE MATTER:
RESIDUAL MOISTURE:

FIXED CARBON:

FREE SWELLING INDEX:

B.T.U./Lb.:
SULFPIIUR:

RANK:

ﬁgfy. -~

z

}\vmm- -
r.EMARKS A R

N
‘dew%”Q%bﬁ 3
t { ......
|
4

6.21%
31.95%
1.02%
60.82%
8
13,970
0.55%

hvADb

DIrysrs Anirse (ﬁ? ?1 R§1ﬂ

CYCLONE ENCINEERING SALES LTD.

Por:

e

RYS. Schpal, fg Eng.

Laboratory Man

20T .
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_DORVHOLE SAMPLES REPORT OF ANALYSES ON FIOAT-SIKK MATERIAL

CLIENT: Rio Tinto Canadian Expleration Limited DATE: Sept. 23, 1971.

PROJECT: C.E.S3., PROJECT NO. 51-71

SAHPLE NO: C-21890 (361' - 357%) . C.E.S. SAMPIE NO. 150

TABLE 1. Float-Sink Analyses on 1/4" x 0 i

r Property
Fraction We. %1 Ash% RM% V7 FCZ §.% FSI
- 1.45
' 93.89 2.79 34.15) 62.0% 0.51 9
1.45-1.55
1.901 17.21 27.181 54.59 0.65 &
(::> + 1.55
4£.21} 70.85 MN.A.
TOTAL 100.00] .5.93
Remarks:

C.E.5. Form 34 CYCLONE ENGINEERING SALES LID.

O ' | Per: \Q’%f/f?/‘/(

RSS:hg R.$. Schgal, P. [Eng.,
Laboratory Mana%br.




BOREHOTE SAMPLES REPORT OF ANALYSES ON FLOAT-STNK MATERIAT
CLIENT: Rio Tinto Canadian Exploration Ltd. DATE: Sept. 28/71
PROJECT: ' C.E.S. PROJECT ¥0. S1 - 71

SAMPLE NO: C-21891 (442' - 452") C.E.S. SAMPLIE NO. 151

TABLE 1. Float-Sink Analyses on 1/4" x 0

Property ’

m we.%| Ash%| RMA | VMZ | FCY S.%| FSI

~ 1.45 76.19]  5.34 34,72 | 58.94{ 0.46 | o9+

C 1.45-1.55 8.07 14.99 30.25| 53.76] 0.58 | 8

+1.55 15.74) 72.06 1/2
TOTAL 100.00| 16.62

Remarlks:

C.E.S. Form 34 CYCLONE ENGINEERING SAIES LID.

- e P

RSS:hg R.S. Schgal, }v/ Eng.,

Laboratory Magager.



A,
LES:

POREHOLE SAm

REPORT OF AMALYSES ON RAW MATERIAL

CLIENT:
PROJECT:

CLLENT SAMPLE NOQ.:
C-21891 (442' - 452')

Rio Tinto Canadian Exploration

Ltd. pagp:  Sept. 28/71

C.E.5. PROJECT WO,:
51 - 71

C.E.S. SAMPLE §O.:
151

ANALYSES ON AIR DRY BASIS:
ASH:
VOLATILE MATTER:
RESIDUAL MOISTURE:
FIXED CARBON:

FREE SWELLING INDEX:

B.T.U./tb.:
SULPHUR:
RANK :
4 S8

DATE: {"//’2""./-';2;.- f’j’ < 4 7/

LOCATION:, .mfﬁrmm,yf ég}’rar

-r._ '-,- 5

A = (S "*1 o

I “-"i

| IDTH: /_.{)___ _

ﬂ""h "_\)’LQL! j:,!_a___“-_f\ -A’:’X{‘Z{_ -------------

—_(\_/ _______

3

LANEX

{ 21891

e ———

16.29%
28.85%
1.00%
53, 83%
7%
12,440
0.48%

hvidb

CYCLONE ENGINEERING SALES LID.

W ~

R. 5. Sehgal, Llﬁnb

Laboratory Managdr.
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BONEHOLE SAMPLES REPORT OF ANALYSES ON FLOAT-STNK MATERTAL
CLIENT: Rio Tinto Canadian Exploration Ltd. paTE: Sept. 28/71
PROJECT: C.E.S. PROJECT ¥0. 81 - 71

SAMPLE No: C-21892 (452" - 458") C.E.S. SAMPLIE NO, 152

TABLE 1.  Float-Sink Analyses on 1/4" x O

Property )
raction We.4i Ash%| RM% VM% ¥C% s. % FSI
= 1.45 82.71 2.38 33.12 | 63.56| 0.35 9
(j) 1.45-1.55 10.17} 6.90 31.36 | 60.80]| 0.44 8
+t1.55 7.12l 70.73 1/2
TOTAL 100.00f 7.71
Remarks:
C.E.5. Form 34 CYCLONE ENGINEERING SAIES LTD.
]:er: W/\_/{'
RS8S8:hg R.8., Schgal, 91 Eng.,

Lakoratory Manjger.
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; O BOREHOLE SAMIPLES: REPORT OF ANALYSES OW RAW MATERIAL
|

CLLENT: Rio Tinteo Canadian E}fploration Litd. DATE: Sept. 28/71

PROJECT: C.E.S. PROIECT RKO.:
81 - 71
CLLIEWT SAMPLE MD.: .
C-21892 (452' - 458") C.E.5. SAMPLE t0.:
152

ANALYSES OR ALR .DRY BASIS:

ASH: 7.40%
VOLATILE MATTER: 30.01%
RESIDUAL MOISTURE: 0.94%
FIXED CARRON: 61.65%
O FREE SWELLING INDEX: 8

B.TU./b.: 13,860
SULPHUR: 0.34%
RANK; hvAb

lf‘\ 4 —

1k _/)f'i J_\f— _._4/'\"““ ".}’7’

mem_“hﬂwmﬁgfwﬁu

A )

IDTH:._. > ..
MARKS: Sy - A ST

GCYCLONE ENGINEERING SALES LTD.

RS, Sehgal J/P. Eng.
PEQC:AN;X C 21892 Laboratory Mzhager.

L= : S
;&i&a/.:ﬁ/f' L4 ""J—,"Jf‘f({




EORENOULE SAMPLES:

REPORT OF ANALYSES ON RAW MATERIAL

CLIENT: Rio Tinto Canadian Exploration Ltd. DATE- Sept. 28/71
PROJECT: C.E.S. PROJECT RNO.:
5L - 71
CLIENT SAMPLE NO.:
C~21893 (458" - 464%) C.E.5. SAMPLE NO.:
153
ANALYSES ON AIR DRY BASIS:
ASil: 30.57%
VOILATILE MATTER: 23.76%
RESIDUAL MOLSTURE: 0.95%
FIXED CARRON: 44,727
O FREE SWELLING INDEX: 6
B.,T.U./Ib.: 9,660
SULTHUR: 0.37%
RANK hvAb
P
ven (Levgeeptn 08B 72/
7 L
EAT!ON:-.-J.{L': caid {,:},’"i 7.
?1:’1{ 4 =3 .
TH G .

RKS:....sin. w2 {
1[ 3 o CYCLONE ENGINEERING SALES LTD.
(_-:ﬂi(;jwhl ..... x}._}]ﬁrfﬁ; --------

_/
Pu‘- Q))»J\’“/PM
. 8. Sehpal, P{ Eag,
RIOCANEX {3 21833 L-zbor..ltmy Man ‘:':':c-r




BONEIOLE SAMPLES

REPORT OF ANALYSES ON FTOAT-SINK MATERIAL

PROJECT:

SAMPLE NO: ©€-21893 (458" - 464")

CLILNT: Rio Tinto Canadian Exploration Ltd. DATE:  Sept. 28/71

C.E.S. PROJECT NO. 51 - 71

C.E.S. SAHMPLE NO. 153

TABLE 1. Float-Sink Analyses on 1/4" x 0O

Property
Fraction We. %4t Ash?%| RM%Z V% FC% 5. % F81
- 1.45 52.18 9.98 32.31] S56.76) 0.44 |~ ¢
(:) 1.45-1.55 17.64 13.55 30,24 | 55.26| 0.50 8
+ 1.55 30.18 76.97 172
TOTAL 100.00 30.83
Remarks:
C.E.S. Form 34 CYCLONE ENGINEERING SALES LTD.
Per: f\*’ﬂ”/49 ;

RSS:hg

R.S.'Schgal, P. Hng.,
Laboratory Managr.
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BORLHOLE SAMPLES

REPORT OF

ANALYSES ON

FLOAT~SILK MATERTIAL

CLIENT: Rio Tinto Canadian Exploration Limited paTE: Sept. 29, 1971.
PROJECT: C.E.5. PROJECT NO. S81-71
SAMELL Mo: ©-2189% C.E.S. SAMPIE NO. 154
CV-3 (656" -~ 660")
TABLE 1. Float-8ink Analyses on 1/4" x 0
~~.._ Property
TFraction Wt.%1 Ash% | BMA ViM% FCY, 5.%1 FSI
- 1.45
87.83 4.90 27.49 66.62 G.41 7%
1.45-1.55
(jD 4,611 19.73 22,24 537.04 0.50 1%
+ 1.55
7.561 62.41 A
TOT
AL 100.00 9.93
Remarks:
:C-E-S- Form 34 CYCLONE ENGINEERING SALES LID.
RSS:hg Eng.,

R S S*h&alL

Laboratory HMinager..
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REPORT OF ANALYSES ON RAW MATERIAL

|

‘. O PORENOLE SAMPLES:
E

o

|

CLIENT: Rio Tinte Canadian Exploration NDATE: Sept. 29, I1971.

! Limited

! PROJECT: C.E.S. PROJECT KO.:

i s1-71

! CLIENT SAMPLE ND.: (~2189%

1 CV-3 (656' - 660") C.E.S. SAMILE NO.: 154

ANALYSES ON AIR DRY BASIS:

LOCATION: .. 2t b fres iyl . (_,(f i

................................ .f_l.........._..--._._....u...--..
WIDTH:._.._ <7

Ll r
REMARKS: . K- O

RIOTANEX { 218%4

PRSI

ASH: 10.93%
VOLATILE MATTER: 26.25%
RESIDUAL MOISTURE: 0.99%
FIXED CARBON: 61.83%
O FREE SWELLING INDEX: 6
B.E Ui, 13,420
SULPHUR: 0.43%
RANK : mvb
DaTE: (Lo pitnt _sas ipy

CYCLONE ENCINEERING SALES LTD.

Dia

Per: lf"r}\/}/ [/L/\—/F
R. 5. Sth} , P. Eng.
Laboratory Manager.




BONELSTE SAMPLES

REPORT OF AMNALYSES ON FLOAT-S1NK MATERIAL

CLIENT: Rio Tinto Canadian Exploration Limited  DATE:

PROJECT:

SAMPLE No: C-21895

cv-3 (672" - 677")

()

O

Sept. 29, 1971.

C.E.S., PROJECT NO, 51-71

C.E.S8. SAMPLE MO, 155

TABLE 1. Float-Sink Analyses on 1/4" x O

T Property
F;;ZIESR\\\\\\ We.% ! Ash%| RM% VHZ FC% 5.% FSI
- 1.45
57.011 10.40 28.26 60.458 0.47 7%
1.45-1.55
6.601 14.69 25.75 58.70 0.59 6%
+ 1.55
36.391 74.85 X
TOTAL 100.00] 34.14
Remarks:

C.E.S. Form 34

RS5:hg

CYCLONE ENGINEERING SALES LID.

o At

R.S. Schgal,

P. ung.,

Lahoratory Manegor




ROREHOLE SAMPLES: REPORT OF AMNALYSES ON RAW MATERIAL
CLLENT; Rio Tinto Canadian Exploration DATE: Sept. 28, 1971.
' Limited
PROJECT: C.E.S. PROJECT RO,:
§1-71

CL1ENT SAMPLE NO.: (C-21895
cv-3 (672" - 677") C.E.S. SAMPLE NO.: 155

ANALYSES On ALR DRY BASLS:

ASH: 33.79%
VOLATILE MATTER: 21.33%
RESIDUAL MOTSTURE: 0.86%
FIXED CARBON: 44,02%
O FREE SWELLING INDEX: 4
B.T.U./1b.: 9,350
SUT.PHUR: 0.45%
RANK : mvh
Y x5
DATE:_ £ BTy R I
74 T .
.OCAT#ON:....._-..&..&i&ii&ﬁi[.-..def?{r‘_./j?:é'i
Dt ST T A
—---------—---------—---------'—— i ---------------------------- -
VIDTH:.... i .
EMARKS:..e.. li e o2
_'< ) Live o aft CYCLONE ENGINEERING SALES LTD.
= R

.............................................................. il

............................................................. P(:r:QHW"( /\_/L/Q .
R. §, Sehgrtl/T P. Eng.

RIOCANEX { 21885 Laboratory planager.
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' DOREIIOLE SAMPLES: RETORT OF AFALYSES ON RAW MATERIAL

CLLENT: Rio Tinto Canadian Exploration DATE: Sept. 29, 1971.
Limited
PROJECT: C.E.5, PROJECT XO,:
1 s1-71
CLIENT SAMPLE XO.: C-21896
Cv-3 (736' - 746") C.E.5. SAMPLE NO.: 156

ARALYSES ON AIR DRY BASIS:

ASl: 36.97%

VOLATLLE MATTER: 21.17%
RESIDUAL MOISTURE: 0.94%
FIXED CARBON: 40.9270-
O FREE SWELLING INDEX: 3%
B.TUL b, 8,830
SULPHUR: 0.41%

RARK: mvh

. -
T L —y
/
.

v

SeATION: .k iwrnaclr (b fass

luARKs:.__. lden DG

|
|
fﬂ:::::f:::t::::::i::i::::;':::::::::::i::;:::;:::::::3::::: e 3 i A

O CYCLONE ENGINEERING SALES LID.

*

R. 5. Sehgal, E_ Eagp.
RICCANEX C 21894 Laboratory Man "

20T .




7nao- A

ROEENOQLL SANMPLES REPORT OV ANALYSES O FiOAT-SINA MATERIAL

CLIENT: Rio Tinto Canadian Exploration Limited DpATE: Sept. 29, 1971.
PROJRECT ’ C.E.S. PROJECT NO. 81-71

SAMPLE NO: (C-21896 C.E.S. SAMPLE NO. 156
V-3 (736" - 746")

TABLE 1. TFloat-Sink Analyscs on 1/4" x O

Property
I"l‘ ac o 1’.01\\ "It . ‘x. :"-.Shz 1{}-'1.% VHZ FC 7. S - 70 FSI
- 1.45%
50.18 5.87 28.10 65.09 0.3% 8
1.45-1.55
(::) 6.801 16.87 2%.66 | 57.531 0.451 6
+ 1,55
43.02! 77.13 2
TOTAL 100.00| 37.27}
Remarks:
C.E.S. Form 34 CYCLONE ENGINEERING SALES LID.
RSS:hg R.S. Sohgal P. L fing.,
Laboratory bManager.
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FOREHOLYE SAMPLES:

[T VR p—

REPORT OF AHALYSES O RAW MATERIAL

CLIENTY:  Rio Tinto
PROJECT:

CLIENT BAMPLE RO.:

Canadian Exploration
Limited

€-21897

DATE: Sept. 29, 1971.

C.E.S. PROJECT NOD.:
81-71

Cv-3

(746" - 757")

C,E.5. SAWPLE NO,:

157

ANALYSES OR AIR DRY BASIS:

AStHl: 35.25%

VOLATLLE MATIER: 20.807%
RESIDUAL MOISTURE: 0.92%

FIXED CARLON: 43.03%

FREE SWELLIKG INDEX: &

11,760

|
1 B.T L /LD,
|
)
!
|
|

SULPUUR: 0.51%
RARIK me
i o
ATE: i e 085 e
E\ B LG ; .
' ¥ : 2RIy
')CATION:......-.i{ F.Laa_:‘_._.éif;/-_’;;._,,
'r,-—" . f R —
n-t L . L e oY
t.\.._L../..'.f.-.. .-...(d----l'_.;."_. t R e
|
e smama—meas smnana Smememeapans A, .
}DTH: // e
r‘-hARKS ..... A e S
} _____________________ CYCLONE ENGIMNZERING SALES LID.
-ii;2Q¢$ ..“J‘fﬂ_ o

Por: @/%'\-/[E’\/L/f ‘

R. 8. Schgal, P} /Eng.
Laboratory Manafer.

{ 21857



BORINOLE SAMPLES

746

7 g7

REPORT OF ANALYSES ON FLOAT-SIKK MATERIAL

PROJECT:

SAMPLE NO:  C-21897
€v-3

(746" - 757"

CLITIT: Rio Tinto Canadian Exploration Limited DATE:  gept, 29, 1971.

C.E.S5. PROJECT NO. Sk71

C.E.S. SAMPLE NO, 157

TABLE 1,  Float-Sink Analyses on 1/4'" x 0

R5S:hg

~~ Property
F;::EESHERE\\\ Wt.%| Ash%| RMZ VA FC% 5.% 1 FSI
{ - 1.45
48,25 8.58 27.13 63.37 D.56 8
1.45-1.55
::) 12.13! 18.32 24.79 | 55.97! 0.79] 5
+ 1.55
39.62} 73.21 x
TOTAL 100.00{ 35.37
Remarks:
C.E.S. Form 34 CYCLONE ENGINEERING SALES LID.

®.S. Schgal, [B. Eng.,
Laboratory Minager.
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BORFHOLLE SAMPLES:

REPORT OF ANLLYSES ON RAW MATERIAL

- _
CLIENT: Rio tinto Canadian Ewploration DATE: Sept. 29, 1971.
Limiced
PROJECT: C.E.S. PROJECT NO.:
81-71
CLIEMY SAMPLE XO.: C-21898
(22' - 28"% C.E.S. SAMPLE NO.: 158
ANALYSES ON ALR DRY BASIS:
A 14.13%
VOLATILE MATTER: 30.72%
RESIDUAL MOISTURE: 1.33%
FIXED CARBCN: 53.82%
<:i> FREE SWELLING THOEX: 3%
B.T. UL/ Lb,: 9,450
SYLPHUR: ' 0.52%
RANK; hvChb

L 2 T H TP=r
DATE: (e e s v 7
-:/ S P 3
OCATION: oo Lt Do L A (2t
f

;.:-.';."‘“‘ = .’” | {;:— .....
O
WIDTH..... EDNSSREERR—
EaAARha Tl

RIGCANEL

CYCLONE ENGINEERING SALES LTD.

PLr.Q/‘/Q/\‘/l ’\/k/{

k S. SthaL F- ﬁ-l‘l1J
21838 Labor..ltor} Mo /

iager.




BOREHOLY SAMPLES REPORT OF AMNMALYSES O FLOAT-SINR MATERTAL

CLIENT: Rio Tinto Canadian Exploration Limited DATE: Sept. 29, 1971.

" Limited
PROJECT: C.E.S. PROJECT ¥W0. S51~71
SAMPLE NO: C-21898 C.E.S. SAMPLE KO, 158

CV-4& (22! - 28")

TABLE 1. Float-Sink Analyscs on 1/4" x 0

Property |
Fraction wt.%t AshZ ! RMA VM4 FC% S.% FSI
- 1.45
84.20] 2.77 34.86 | 61.041 0.52| &
<> 1!45- I..SS
2.97| 12.75 29.10 | 56.82 1 0.681 3
+1.55
12.83] 82.72 N.A,
TOTAL, 100.00] 13.32
Roemarks:
(fi>C-E‘3' Form 34 A CYCLONE ENGINEERING SALES LID.
RSS:hg R.S. Sehgnl,&?. Eng.,
Laboratory bMinager.



O
i ROREHOLE SAMPLES: REPORT OF ANALYSES ON RAW MATERTAL
{ CLIENT: Rio Tinto Canadian Exploration DATE: Sept. 29, 1971.
i Limited
J PROJECT: C.E.S. PROJECT NO.:
1 51-71
i CLIENT SBAMPLE ¥o.: C©-21899
? Cv-4 (85' - 96'). C.E.S. SANPLE No.: 159
i
i
{
ANALYSES OH AIR DRY BASIS:

! ASH 19.29%

VOLATLLE MATTER: 30.83%

RESIDUAL MOISTURE: 1.30%

FIXED CARBON: 48.58%

O FREE SWELLING INDEX: 4

B.T.U./Ltb,: 11,660

SULPHUR : 0.38%
3 RANK hvaAb

s m——tr e rn

v
J L ot
LCATIO [ O N .‘.‘_f.':;.'.._L.-.—.._{:....fa.r.'.f.‘ri

CYCLONE ENGINEERING SALES LTD.

Por: IQB—/\/J A

RAS. Schpal, ¥. Enp.
i RIOCAMEX £ 21899 Laboratory f-{o.i)&gcr.




BOREHOLE SMIPLES

REPORT OF ANALYSES ON FLOAT-SINK MATERIAL

PROJECT:

SAMPLE NO:

C-21899
Cv-4

(85° - 96")

CLIKNT: Rio Tinto Canadian Exploration Limited DATE: Sept. 29, 1971.

C.E.S. PROJECT NO. gs1-71

C.E.S. SAMPLE NO. 159

TABLE 1.  Float-Sink Analyscs on 1/4"™ x 0
Property
Fraction We.%] Ash%| RW% VMZ FC% 5.%] FsI
- 1.45
75.02) 4,11 35.03 59.56 0.37 %
1.45-1,55
(j) 3.65( 17.60 28.74 1 52.36 | 0.44 | 2%
+ 1.55
21.3341 71.17 %
TOTAL 100.00 | 18.91
Remarks:

C.E.S8. form 34

O

RSS:hg

CYCLONE ENGINEERING SALES LID,

R.5. Schgpal, P. fng-,
Lahoratory Manaplr.
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BORERDLE SAMPLES

CLLEWT SAMPLE NO.: C-21900

Ccv-4 (272' - 276")

REPORT OF ANALYSES ON RAW MATERIAL
CLLENT: Rio Tinto Canadian Exploration Litdpagp: October 5, 1971
PROJECT:

C.E.S. PROJECT NO.:
51 - 71

C.E.S. SANMPLE 1O.:
160

ANALYSES O AIR DRY BASIS:

CYCLOWE ENGINEERING SALES LTD.

ASH: 13.36%
VOLATILE MATIER: 29.70%
RESIDUAL MOLSTURE: 1.29%
FIXED CARRON: 55.65%
(:) FREE SWELLING INDEX: 5%
B, T.U./Eb.: 12,070
SULFHUR: 2.73%
RANK : %va
e
l L L
fom's- LR Lt A XA AR
- M e
TOCAHON SRR A o
!
5___:, R
\'17'_‘_ Rl T “_'.,a -
IDTH .
SEMARKS: . ol VL _
@m P4
e eeeeeeereermeems eoare —eorveee veeeseeeem v seerenme Por:
R.

'J""bl

he X "N

\, UOCAR {21900

§. Schgal, P. Eap.

Laboratory Manager.
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__BOMEHOLE SAMPLLES

REPORT OF ANALYSES ON PFIOAT~SIHK HATERIAL

PROJECT:

CLILHT: Rio Tinto Canadian Exploration Ltd.

SAMPLE NO:  C-21900 , CV-4 (272' - 276")

C.E.S. PROJECT NO.

DATE:

C.E.S. SaMPLE NO.

October 5, 1971

51 - 71

160

TABLE 1. Float-Sink Analyses an 1/4" x 0

T~ Property
Fraction He. %! Ash% | RM% VM7 FCT S5.% FSI
- 1.45 82.22 2.38 34.80 | 61.53 | 0.86 7
1.45-1.55 2.71} 19.49 27.97 | 51.25 | 1.15 2%
+ 1.55 15,07 | 72.31 13.05 n.a.
TOTAL 100.00{ 13.38 2.70
Remarks:
C.E.S. Form 34 CYCLONE KNGINEERING SALES LID.
Per:

RSS:hg

R.S. Schgal,

P. Eng.,

Laboratory Manager.
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POREROLE SAMPLES:

IS

REPORT OF ANALYSES ON RAW MATERTAL

CLLENT: Rio Tinto Canadian Exploration DATE: Sept. 29, 1971.
Limited
PROJECT: C.E.5, PROJECT ¥O.:
: 51-71
CLIENT SAMPLE XO.: (-21901
CV-4& (518' - 526') C.E.S., SAMPLE NO.: 161

AVALYSES ORN ALR DRY BASIS:
ASH:
VOLATILE MATTER:
RESIDUAL MOISTURE:

FIXED CARBON:

FREE SWELLIKG INDEX:

B.r.u. /b,

SULPHUR:
RANK:
___________ e
. - o g
ATE: a?',g/-:- Y a4
v y
DCATION: Ll {5

16.117%
28.25%
1.03%
54.617%
6%
12,190
0.51%

hvAb

ﬁ%{ — -5t
\ -
\DTH: A .
{A&ARKS.n""Siﬁ. TN
i .
.:;f_?'_:r..’f/ " I P Ay
RIOCHNEX L 21901
| [ S

CYCLQNE ENCIFNEERING SALES LTD,

o xA A

R. S. Schgal, qg’ang.
Laboratory Manager.




ROAVIIGLE SAMPIES REPORT OF ANALYSES ON FIOAT-SIME MATERIAL

CLILMT: Rio Tinto Canadian Exploration Limited DATE: Sept. 29, 1971.
PROJECT: \ C.E.S. PROJECT RO, 81-71

SAHMPLE NO: €-21901 C.E. 8. SAMPLE NO,. 161
Cv-4 (518' - 526')

TABLE 1.  Float-Sink Analyscs on 1/4" x O

Property
Fraction we. 7% Ashi RM% VHMZ FCY S.% FSI1
- 1.45
78.63| 3.49 32.63 | 62.85| 0.58| 7%
<:: 1.45-1.55 ) ‘
4,08 15.16 26.45 | 57.32 § 0.59 ] 5
+ 1.55
17.29{ 72.38 L
TOTAL 100.00] 15.53
Remarks:
C.E.S. Form 34 CYCLONE ENGINEERING SALES LID.

® | -

RSS:hg R.S. Schgal, Eng.,
Laboratory Ma

wigoer.
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BORENOLE SAMPLES: REPFORT OF ANALYSES ON RAW MATERTAL
{
: 1
! CLLENT: Rio Tinto Canadian Exploration DATE: Sgept. 29, 1971.
‘; Limited :
| PROJECT: C.E.5. PRQIECT RO.:

S1-71
CLIENT SAMPLE NO.: C-21902 . :
% Cv-4& (617" - 621%) C.E.S. SAMPLE NO.: 162

AVALYSES O# ATR DRY BASIS:

ASH: 7.08%

‘ VOLATLLE MATTER: 31.41%
RESIDUAL MOISTURL: 1.00%
FIXED CARRON: 60.51%
O FP:EE SWELLING INDEX: 8

B, T U./tb,: 13,000

SULPHUR: 0.60%
RANK: hvAb
gATE (,"?’gf 0¥ o
‘ ff :, ) > 2 7 i
locmorq: bisaident /gééhm
} '\_3?:/; R A
) ’} .
VIDTH: ;fi —
EMARKS: b Cad
NN, ) c R, o e . CYCLONE ENGINEERING SALES LTD,
:;A\ /LL RAY S SR Y
L “;(./ s ’ -, ‘ ,)
e e L e i L /.:.;1'.’.;.:.._ T AN i ' \'./‘/f
.......... 4 .‘-.':-'.‘-{-..'.... .....-....._......-......./..{_’.....-.-. - Por: f} A”M "
’ R. §. Schgal, z:. Eng.
RIOCANEX 21502 Laboratory Mandger.
|




BORENOLYE SAMPLES

REPORT OF ANALYSES ON FLOAT- SINX MATERIAL

PROJECT:

SAMPLE RO: C-21902

Cv-4 (617" - 621"

CLIENT: Rio Tinto Canadian Exploration Limited DATE: Sept. 29, 1971.

C.E.S8. PROJECT NO. 51-71

C.E.S, SAMPLIE MWO. 162

TABLE 1. Float-Sink Apalyses on 1/4" x O

Property
Fraction We. %+ Ash% ! RMA VMY FC% S.%1 FSI
- 1.45
93.471 3.56 32.81 | 62.631 0.59| 8%
<:> 1.45-1.55
2.21| 22.96 24,67 | 51.37 | 0.68| &
+ 1.55
&.32] 64.02 L
TOTAL 100.00] 6.60
Remarks:
C.E.S. Form 34 CYCLONE ENGINEERING SALES LTD.
Per: J h j

RSS:hg

R.S, Schgal, P. Hng-,
Laboratory Manager.
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O BOREHOLE SAMPLES: REPORT OF ANALYSES ON RAY MATERIAL

——

. ; ;
CLLE®T: Rio Tinto Canadian Exploration DATE: Sept. 29, 1971.
Limited
PROJECT: C.E.S5. PROJECT NO.:
51-71
CLIENT BAMPLE X0.: (©-21903
Cv-4 (714' - 724"} C.E.S. SAMPLE NO.: 163

AMALYSES OR AIR DRY BASIS:
ASH: 19.81%
VOLATILE MATTER: 28.02%
RESIDUAL MOILSTURE: 0.93%
FIXED CARBON: 51.24%
<:> FREE SWELLING INDEX: 7
BT U. /LD, : 11,730
SULPHUR: 0.49%

| ———— A btk R et JR—

DATE._ {hteeh o Tr 25 37/
{/ 1

) r ] I
LOCKHON:mmviébéx;LL"L%ﬁhﬁJ;

A3 /1211 —— A

i ? R e CYCLOWE ENGINEERING SALES LTD,
.'...«( L L3 T DR

R R - Pcr:_{}z%/r A/‘/( .

R. S, Schgal, [P, Eng.
| RIOCANE? C 21903 Laboratory Manager.




ROREHOTE SAMPLES

REPORT OF ANALYSES ON FIOAT-SIHK MATERIAL

CLiliY: Rio Tinto Canadian Exploratiom Limited  DATE: Scpt. 29, 1971.

PROJECT:

SAMPLE NO: c-21
cv-4

903

(714" - 724")

C.E.S. PROJECT ®0. S1-71

C.L.S, SAMPIE NO. 163

TABLE 1. Float-Sink Analysecs on 1/4" x 0

i

—~ Property

Q;QZEEER‘\\\\\ . %] Ashzl| muz | wmz | Fe% s.%| FSI
- 145 69.28| 6.20 32.78 | 60.09 | 0.50 | 8%
1.45-1.55 9.26 | 20.65 17.21 | 61.21 | 0.53} 7
*1.55 21.46 1 59.89 1
TOTAL 00.00 | 19.06

Remarks:

O

C.E.S8. Torm 34

R3S:hg

CYCLONE ENGINEERING SALES LTD.

\/\/ -

R.S. Schgal, /Lng.,
Laboratoxry Mandgtr
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