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INTRODUCTION

Cne hundred coal licences were located in January 1971, by Nickel Hill Mines Litd.
on, and in the vicinity of Pink Mountain, in the Peace River Land District of British
Colwmnbia. The area is located between B0 and 120 miles northwest of Fort &t. John
and lies to the west of the Alnska Highway, on the eastern fringe of the Rocky Moun-

tain Foothills.

Acting on the instructlons of Nickel Hill Mines Ltd. Alrae Engineering Ltd. of Van-
couver conducted a program of geological mapping, bulldozer trenching and sampling
in order to evaluate the number and dimensions of coal seame present and to evaluate
the suitability of the coai for mining and marketing. Work was carried out in the
period May 26 to September 14, 1971, The work was done under the supervision of
Bruce Woodsworth {(May 26 to July 23} and ¥. Guardia, P.¥ng. {July 24 to Zeptem-

ber 14).

The locations of the 100 cosl licences are shown on the Location Map (figure 1) and

arc distribated in five groups asz follows:

ink Mountain Group 37 licences
Ztone Group 8 licences
Spruce Mountain Group 11 licences
Cypress Creek Group 32 licences
Chicken Creek Group 12 ticences

Due 0 the very large area to be covered pricrities were set for the first year's
work. The greater portion of the gooclogical work was conducted on the southern
portion of Plak Mountmin itzelf ay thic wee an sree of known <ol showings and it

had excellent access facilities. The Cypress Creck and Spruce Mountain Groups
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were each accorded 5 days reconnaissance mapping from fly campe put out by
helicopter. No work was done on the Chicken Creek or Stone Groups as the former,
despite extensive river sections through the favourabie Gething Formation has no
known coal showings, and the latter group does not appear to have the favourable

Formation within minable depth,

Thig report setg out resulte of the work done on the FPink Mountain, Spruce Mountain
and Cypress Creek Groups and includes descriptions of physical work, the vesults
of mapping and sampling and general conclusions drawn from the work. The report
is intended for the records of Nickel Hill Mines L.td, and for submission to the
Department of Mines and Fetroleum Resources for assessment work purposes.

Costs of the program appear at the end of the report.

LOCATION AND ACCESS

The coal iicences lie within an area bounded by 56° 50" N and 570 20" N latitude and
1229 42' W and 123° 05' W longitude. They lie between B0 and 120 miles northwest

of Fort &t. John, B.C. and between 8 and 40 miles west of the Alaska Highwav.

Roads suitable for standard drive vehicles for most of the year lie within 12 miles
of the Cypress Creek Group, 6 miles of the Spruce Mountain Group and 12 miles of
the Chicken Creek Group. Theresfter access is by horse or all-terrain vehicia
using hunting trails and numerous gelsmlc lines, or by helicopter. The Stone Group
straddles the 15~-mile dirt access rosd to Pink Mountain from the Alaska Highway

at Mile 147. Pink Mountain itself iz served by & narrow but adequate road along

most of the length of its swmmit, put in scme years previcusly by oi! and gas ex-

plaration cutfits. Recently another cil rig access road has been constructed along
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the southern part of the western flank of Pink Mountain, where drilling is currently

in progress.

The recent oxtension of the P. G, E, Rallway from Fort 5t. John to Fort Nelson

passes within 55 miles of Pink Mountain,

The licenses lie on the more easterly of the Rocky Mountain Foothills and occupy
country that varies from high alpire grassiand (tree line is around 5000' at these
latitudes) to densely wooded country in the broad structurally-controlled valleys.
Spruce and balsam are dominant spscles with some stands of jack pige, poplar and
aider, Some of the bottom land in the vicinity is used to grow hay and oats and
some is open-range cattie grazing. The entire ares is popular for hunting mocse

and caribou.

HISTCRY

The nearest deposits of minable coal known to exist in this part of B, C, are located
at Portage Mountain and Butler Ridge in the Peace River Area soms 65 miles to the
south., Intermittent small toonage extraction of these deposits went on through the
first bhalf of this century for local use. No significant extraction hag taken place in

the last 20 years.

E.J.W. Irish (1) writes .... "~~« Thin coal seams ouicrop as far ncrth as Halfway
River, but none of minable thickness are known, Hage (1944) reported a coal
seam more than 5 feet thick at the bage of the Lower Cretaceous sirata on Pink
Mountain, «--'" JIrish considered that coal seams numerous in the southern half

of the Halfway Map area decreased rapidly in mumber and thickness northwards.
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In his report (2) of November 17, 1970, Joseph Sullivan, P.Eng., confirms the exis-~
tence of & ‘tnore than 5 feet thick’’ coal seam on the southern flank of Pink Mountain
and enumerates several intersections of coal in oil and gas wells in the general
vicinity of the licences. In addition he observed some cotl cutcroppings in the rcad-

cut up the scuthewst part of the mountain,

FROPERTY

r

100 Coal Licences are registered in the name of Nickel Hill Mines Ltd. in the vicinity
of Pink Mountain in the Peace River L.-and District of British Columbia. The licencesy
were staked under the provisions of the Coal Act of British Columbila and are grouped

as Iollows:

groulg Licence Nos, WNo. of Licences

Pink Mountain 1919 - 1955 37

Stone 1956 - 1963 8

Spruce Mountain 1964 - 1974 i1

Cypress Creck 1975 ~ 28066 32

Chicken Creak 2007 - 2018 i2

{1) T.J. W. Irish, 1970, G.&.C. Faper 69 « 11, Halfway Map Ares,

British Columbia, p.88.

(2) Joseph Sullivan, November 17, 1971, A Report on the Pink Mountain
Coal Deposit in the Halfway River Area, B, (C,
Submitted to the A.B.C. Syndicate.
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PINK MOGUNTAIN GROUF

PHYSIOGRAPHY

Pink Mountain and its scutherly continuation, Spruce Mountain, form a long prom-
inent ridge isolated from the main mass of hills to the west, and representing the
more easterly of the strong anticlinal structures that make up the Eastern Foothills.
The present-day topography is largely an expression of underlying structure: the
valleye east and west of Fink Mountain are floored by soft marine shales of the
Buckinghorse Formation which lie in shallow synclines, while the Pink Mountain
ridge itseif is mainly formed of the more resistant sandstone and lirnestone litho~
logies of the Gething F ormation and the Triassic rocks, which are up-folded in the

core of the Pink Mountsin Anticiine.

Erogion has breached the Gething Formation on the anticline to expose the under-
lying Jurassic and Triassic strata. The most prominent breach is that cut by the
Halfway River which has separated Pink Mountain and Spruce Mountin., A similar
breach is seen at the north end of Pink Mountain where a deep transverse valley
with atreams draining east and west appesars to have some fault controi. Deep
gullies draining the west fiank of Pink Mountain have eroded into the core of the
anticline, exposing the Triaseic and sttesting to the assymetry of the anticlinal
structure.

The agsymetrical box-type anticlinal structure of Pink Mountain has left much of
the hard sandstone of the Gething with generally flat-lying dips across most of the
surrunit area, giving rise to prominent cliffs along much of the upper flanks of the

mountain and leaving rnasses of talus cbscuring much of the steeper lying strata
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lower down on the flanks.

Rock outcrops are abundant over much of the mountain above treeline, but most of
the cutcrop is of the more resistant sandstones, while a great deal of the lees re«
sistant, coal-bearing strata are rocessive and ili-exposed. Below trzeline much
of the exposure is obscured by talue and reliable outcrops are usually confined to
the creek gullies, The most vajluable location for measurable outcrops was in the

road-cut on the southeast flank of the mountain,

Ewvidence of giaciatien on Pink Mountain is found in erratic boulders and in isoclated
pockets of gravel. Such material includes veicanic and granitic rocks and in some
instance boulders of Triassic limestone have been dumped on top of the Gething

Sandstones,

The strongest glacial features are seen at the south end of Pink Mountain where

cliffs form the head of a small cirque. Huge portions of the ciiffs (including some
conl seams) have been plucked away and deposited intact lower down at the head of
a large talus pile. On either side of the taius pile emall lateral moraines are dis-

cernable,

Fink Mountain derives its name from the pink colouration of the Gething rocks in
several focalitles on the southern part of the mountain. This colouration varies
from pink to red, purple, orange, yellow and white and may be traced laterally
into normal, unaltered buff and grey sandstones and dark grey stltstones. Although
it is mainly the besal rocks of the Gething that are 50 affected, there are two

widely separated localities where the normaliy very dark Fernie shales of the
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Jurassic have been burned red, orange and white,

Where dark siltstones have been altered and bleached they may display a sub-
conchoidal fracture and some more platey lithologies may have a distinct ring
similar to fired earthenware. At the foot of the main talus slope on the southeast
part of the mountain every transition is seen botween unaltered Gething sandstone
and a vesicular glass which shows clear flow structure and included fragments of

fernie-type shale.

The evidence points strongly to fires burning with intense heat at or close to the
bedrock surface, Two combustible substances are present in the Pink Mountain
Anticline: coal in the Gething Formation and natural gas in the unexposed Mississi-
ppian. In oneé area near the base of the talus at the southeast end, & ccal seam is
exposed in the middlie of & sone of intense alteration and weathering, stratigraphi-
cally close to the base of the Gething. This seam shows some alteration but no sign
of having been burned. The writer conciudes that gas has leaked to the surface from
an anticlinal trap, along axial plane faults and subsesquently along bedding, and there
has heen burned following ignition by lightning or bush fires. Furthermore, burned
and discoloured debris found making up much of the lateral moraine on the east side
of the cirgque, point to a pre-glacial age for much of the burning. However, at the
locality where the coal seam ls exposed in the burned area, large blocks of red-
stained and brecclated sandstone which have been recemented by ircn-oxides appear
to have been explosively ejected onto existing talus, suggesting some post-glacial

burning.
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STRATIGRAPHIC RELATIONSHIPS

The following table of formations present in the Trutch Map Area is taken from

B.R. Pelletier and D.F. Stott (1963)}:

System Series Group Formation and Ldthology
Thickness (feet)
Sikanni ' Four units of fine-grained, cross-
Fort {350 - 3B0) : bedded marine sandstone, separated
£t. : by sideritic marine shales.
Lower John Buckinghorse  Dark grey marine shale with sideritjc
Creta~ Creta- {3, 000 +) - concretions; glauconitic sandstone
ceous ceous -and pebbles at or near base.
Geathing -Fine-grained, cherty, marine sand+
(G - 1,180) - stone; mincr conglomerate amd car~
L .- bonaceous shale, rare thin coal seams.
Bull- ZRegional erosional unconformity; bevels rocks of
head succeedingly older age northward and eastward,
Beattie Peaks  Thinly interbedded fine~grained
{0 ~ 2007) -marine sandstone, siltstone and shalg.
Monteith "Alternating units of thickebedded
{C - 700} fine-grained sandstone and silty

mudstone; massive, quartzose,
fine to coarse-grained sandstone
and minor conglomerate.

Jurassic Fernie Black calcareous gziltstone and shald
(0 - 650) with phosphatic chert; rusty weath-
ering marine shales; thinly inter~
bedded sandstone, sziltstone and

mudstone,
Pardonet Bituminous limestones, and dark
| ‘ grey, platy, calcareous silatones.
Schooler “Grey Beds”  Grey limestones, dolomite and

. Creek (460 - 1, 180) coarse sandstones

Triassic (MciL.earn,
1921)

1: B.R, Pelletier and I3, ¥, Stott, 1963, G.8,C, Paper 63 - 10,

Trutch Map Area, British Columbia, 94 G.

2: This table omits reference to the Cadomin Formation which occurs
above the regional unconformity and is important in the

1o smotecT oun cuients, the BB YR Y MBRATERHexe At foxme paxt. of the bese of the Gathing.
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The Trutch Map Area Report notes that the Fernie Formation lies disconformably
on the T:lassic and is gradational into the overlying Cretaceous and Jurassic Mon-
teith Formation. However, a reglonsl unconformity, marking the base of the Gething
and Cadomin Formations, successively removes the esarly Cretacecus Deattie Feaks
Formation, the Monteith Formation, lhe Jurassic Fernie Formation and finally the

Triassic strata, as it iz traced northwards from the Pine River Foothilis Area.

At Pink Mountain the writer notee that the marine shale sequence of the Fernie For-
mation is abruptly terminated against overlying conglomerste and grit which is
possibiy aquivalent tc the Cadomin Formation, and although there is no detectable
angular unconformity, the sequence is not gradational as described sisewhere by
Pelletier and Stott. It is considered that the unconformity at the base of the Gething
and Cadomin Formations is present at Fink Mountain and that the Monteith and

Beattie Peaks Formations have been entirely eroded.

The base of the Buckinghorse Formation of the Fort 5t. John Group at PPink Mountain
is marked by a distinctive 12" band of poorly consclidated black chert pebbles,
exposed on the mountain access road. Immediately above this band are very dark
grey marine shales of the Buckinghorse Formation, which stand in sharp contrast

to the underlying, lighter-coloured quartsites, siitstones and sandstones of the

aething Formation,

GETHING FORMATION

In the cource of the present mapping an attemnpt was made to measure and describe
a2 corapleie section through the Gething ¥ ormation. Figure 2 is a compilation from

TO PROTECT OUR CLIENTS, THE FUBLIC AND QURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS AND
AUTHORIZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS AND EXTRACTS FROM OUR REPORTS MUST RECEIVE OUR WRITTEN APPROVAL.

ALRAE ENGINEERING LTD.
VANCOQUVER. B.C.
ENGINEERS & GEOLOGISTS



three localities; a rosd cut on the access road up the scutheast flank of the moun-
tain, cliffs at the south end ahd at the saddle located approximately one mile south
of the sumrmit of the mountain. Due to 3 series of persistently recessive beds close
to the base of the formation the section ie not complete and although most thicknesse;
measured are thought to be reliabie the thicknesses of the coal seams on the dia«
gram are shown as those measured on the actual section, which, in some cases,

for reasons discussed iater, are thought to represent local tectonic thickening of

the ssams.

The overall thickness of the Gething Formation on Pink Mountain wae measured to
be close to 1020 feet.

purpeses of mapping the Jething was divided into seven units (fige. 2 and 3) as

Details of the lithologies are listed on Figure Z, but for the

Page 10,

4

follows:

Unit Thickness Lithology
feet

A. Top Sandstone 95 Massive to well~bedded med. grained quartzitic
and arkosic sandstone.

B. Upper Coal Unit 156 Altermations of gquartzite, siitstons and mudsetone
with several thin coal seams and partings in
lower portion,

C. Marker Grit 40 A distinctive massive, medium-to cmrse-graine%
light grey to buff, arkosic sandstone with grit and
pebble beds and coarse plant remains.

. Main Coal Unit 431 Altemnations of well-bedded to massive sandstone,
guartzite, elitstone and mudstone with coal sseamf
and partings.

E, Cliff Sandstone 94 l.ocally massive, medium-to coarse-~grained

TO PROTECT OUR CLIENTS. THE PUBLIC AND QURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS AND
AUTHORIZATION FOR FUBLICATION OF STATEMENTS., CONCLUSIONS AND EXTRACTS FROM OUR REPORTS MUST RECEIVE OUR WRITTEN APPRGVAL

sandstones with grit and conglomerate beds.

ALRAE ENGINEERING LTD.

YANCOUVER, B.C.
ENGINEERS & GEOLQGISTS



Fage l1.

¥. Lower Coal Unit 178 Alterations of sandstone, quartzite and siltstone
with coal seams.

G, Basal Grit 25 Very coarse-grained quartzitic grit with minor
chert-pebble conglomerate lenses {may be equiv-
alent to Cadomin Formation).

Mapping of these units, away from trenches, road-cuts and cliffs, where relation-

ships of lithologies rather than individual beds may be seen, is rendered very

difficult by the erosional resigtance of most of the many similar sandstones through-
out the unit. Despite abundant outcrops over much of the mountain top, it is rarely
possible to recognize individual beds, especially in areas of minor folds. Conse-

quently Figure 3 only shows differentlation within the Gething where individual units

have been positively identified.

STRUCTURE

Pink Mountain and its continuations at Chicken Creek and Spruce Mountain mark
one of several sharp narrow anticlines that define the eastern edge of the Foothills,
These structures have a northwesterly trend and most have a length many times in

excess of their width., The exposure of the Gething Formation which marks the Fink

Mountain structure is some 2.5 miles wide but 30 miles long.

The Pink Mountain Anticline in general is an assymetrical box-type structure with
maoderste to steeply dipping flanks and low easterly dips across the broad apical
region, However, this broad structure is complicated by numerous minor folds

with axes parallel te the principal anticlinal axis and by faults of similar trend.

Minor folds are readily observed on the southeast flank of Pink Mountain where the
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road-cut provides good reliable cutcrops., A shallow synclinal structure complicated
by several sharp small-scale flexures gives rise to the roughly circular outcrop of
the Marker Grit, East of this structure a highly assymetrical anticline affects the
entire Gething Formation. This anticline is locally and abruptiy overturned to the
east in the region Immediately north of the lower of the southerly switchbacks on the

access road.

Similar folds are seen on the southern part of the west flank of the mountain, The

most prominent of these is the small synclinal structure in the landslide area south
of the gas drilling operation, where the Main Coal Unit has been downfolded into the
Lower Gething rocks. The flanks of this syncline are moderate to very steeply dip-

ping whereas the core has very gentle dips.

Theee minor folds are generaly very irregular at the south end of the mountain and
abrupt reversals of dip may be seen over distances of a few feet, Study of air photo
graphs suggests that although the subsidiary folds are continued northwards in the

unmapped portions of the {flanks of Pink Mountain they become mors regular in

attitu.de .

Faults paraliel to the axis of the principal anticline ars thought to exizt where shown
on Figure 3 aithough dips and throw were not measureable in the field. Ailr photo-
graphe suggest more faults than these exist and one fault-like lineament is seen

passing through the areas of red-stein and burning mentioned earlier.

A major fault appears to cross the anticlinal structure under the valley of the Half-

way. On the extreme southwest of Pink Mountain a ridge underlain by moderately
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dipping Gething rocks is isolated from the main mass of the mountain by a straight
qully that appears to be aligned with an area on £pruce Mountain where the Bucking-
horse Formation abuts directly against near horizontal Gething rocks. The latter
situation could either result from faulting as indicated or be the resuit of a thrust
as shown on the mapping of Spruce Mountain by the G.5,C. However, such a thrust

is abcoent on the sast fiank of Pink Mountain, where mapped.

COAL SEAMS

Several ccal eeams and partings previously unsuspected were found in the course of
the mapping and trenching on Pink Mountain. The majority of these are shown on
Figure 2 with the stated thickness being that actually measured in compiling the
section, However, it is apparent that thicknesses measured are very local and are
largely controlled by local structural features previsouly described, In addition the
sttuation is made more complex by several of the better coal showings having a

readily demonstrable cross-cutting relationship te the surrounding strata.

The seam P -1 was identified at three localities on the road-cut on the east flank of
the mountain. At its most southerly exposure it was measured to be apprextmately
22 feet thick but one contact was seen 1o be highly irregular due to squeezing into
joints in the stratigraphically overlying sandatone. Significantly this exposure is on
the cverturned flank of the anticlinal structure referred to above. The next exposure
of the seam is some 1300 feet to the north, where the seam is alrmost vertical and

8 feet wide and unlike the first expesure, which appeared to be a mass of bright coal
with little detectable dirt or ash seame, shows original atratification and some dull

muddy partings, The third exposure is & further 450 feet to the north. Here the
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geam is 7 feet wide and dips steeply to the east. It is composed of irregular lenses,
biebs and particles of bright coal and much shale. The entire seam at this point
appears to be brecciated in a manner that has allowed admixture of the coal with
overlying and underlying strata. A trench bulldozed cut some 1600 feet further
along strike hit a zone of reddening and oxidation similar to that noted elsewhere and
atiributed to burning of gas scepages, and the seam was not found. Instead its
stratigraphic position was occupied by a dark red scff clayey seam that might rep~
resent the non-combustic residue of the coal. The same seam exposed in a buli-

dozer trench on the west flank of the mountain was found to be cnly 18" thick.

An exposure of coal of excellent appsarance, measuring 50 fect in strike length and
appearing to have & seam thickness of between 35 and 40 feet thick, was located
some 200 feet southwest of the lower switchback on the south end of the mountain.
An attempt was made to bulldoge out an exposure of this coal along strike but it was
{

found that the coal was merely & bulge formed by the coslescence of three ssams

none of which exceaded 6" in thickness.

The coal seam referred to in earlier reports as being in excess of 5 feet thick is
located on the north side of the saddie south of the mountain summit, The seam was
exposed by widening the existing road~cut and it was found to be 12 feet thick and to
lie 41 feet above the base of the Gething., A widening of the road«cut on the south
side of the saddlie revealed an entirely similar looking coal, 20 feet wide as expossd
but cutting across bedding at almost 90°, Similar smalier coal "injections' were
seen nearby occupying joint fractures in the silttones. These exposures on the

south side of the eaddie are in rocks that are stratigraphically somewhat higher than
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the seam expcsed on the north side of the saddle, but it is probable that the coal is

derived from the same seam.

Numerous cther instances of coal swells occurring laterally along searns and of coal
apparently being squeezed acrose siratification along jeints and bedding, have been

recorded in the mapping. Such phenomena are related to locally intense deforna tion
in strata of widely differing competence, under which the coal becomes highly mobile
and can be injected into the more competant rocks. The effects of such irregularitiep

on the cost of exploration and mining cannot be overstressed.

CCAL ANALYSES

Samplesz of coal exposed at surface wers taken from seams that appeared to be of

minable widths, as follows:

Sample Seam {as Seam width Description
No. indicated sampied
on Fig. 2 {fect)

534 P -1 22 {approx) Sampled 42 feet horizontally in crushed and
friable coal with minor shaley lenses,

536 P -1 Ccherent coal lumps from above, lacks highly
crushed material that has admixed shale.

535 P .2 3.5 Broken friable coal with clay wash from surface
weathering.

537 P - 10V 10 (approx) 15 feet horizontally acrose highly crushed, friabip

and dirty coal. The exposure is apparentiy a
lense formed by coalescence of 4 seams {see fig.R)

538 Bottorn) 12 0 - 15" horizontally
seam )
539 S " 15 - 25¢ "
540 ) 25 - 307 M
541 Eottomy 20 Two samples taken across 20 feet wide coal,
seam) cross cutting strata, Believed to be derived
542 injection) " from same seam as samples 538 - 540. Each

sample 10 ft. wide.
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These samples were submitted to Coast Fldridge of Vancouver for analysis. The

resulta of analyses are as follows:

= 4
[ 4 & g "g
b o] 3 &2
3 8 8 @ ™ o
2 ¥ & g 2% g
. [a) 8 o g Eﬁi e, ot
:2 b g o E " - @0 T!'Jl
el -
® g @ o 2 8 a5 b J%
£ hd 3 o L 2 @
: g ; 2 C 3 R ) R
52 3 E: % o e 2 2 &
534 as rec'd 11.02% 14.54% B.87% 30.72% 34.85% 8,533 4.64% -
air dried - 16.34% 9.97% 34.83% 39,16% 6,590 5.22% O
536 as rec'd 5.62% 10.26% 5,019 31.37% 47.74% 10,453 5.59% -
air dried - 10.87% 5.31%  33.24% 50.5%8% 11,075 5,92% O
535 as rec'd 12, B9, 17. 34%. 9.60% 30.89% 29.37% 7,238 U.69% -
air dried - 19.89% 11.01%  35.43% 33.67% 8,300 0.79% 0O
237 as rec'd 12,6T% 5.08% 6.72% 29.5%%  45.94% 10,692  5.609 -
air dried - 5,825  7.70% 33.88% 52,60% 12,243 6. 41% G
538 « as rec'd 16.12% 7.78%  3.00%  22.90% 506.19% 9,215 5.04% =
540 air dried - 9,33% 3.56% 27.83% 59.799% 10,969 5.99% 0
(average)

541 & as rec'd 5.27% 5.96% 1.49% 25.53% 61.73% 11, 839 6.11% =
542
{averagedjair dried - 6.29% 1.58% 26.96% 65.17% 12,498 6.45% 0

Whereas the general propertiecs of these samples indicate that the Pink Mountain coalls
may be of acceptable coking standard, the exceptionaily high sulphur in ail but one of

the samples, renders them ummarketable in their present state,

In order to test the possibility of the sulphur being a surface phenomens, Nickel Hill
Mines diamond drilled into the P - 1 seam tc obtein a fresh sample with better than
100 feet of cover. Such & sample would als80 provide a more reliable Free Swelling
Index than surface neterial. The sample of core from seam P - | was analysed by

Commercial Testing and Engineering Co. as follows:
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FProwmate Analysis - Seam P - 1

As receivegd Dg}r Basis

% Moisture 0. 48 -

% Ash 5, 32 5, 35

% Volatile matter 29. 30 29. 44

g Fixed carbon £4.90 65.21

100, 00 160, 60

B.T,U. 14, 509 14,579

% tulphur 7.14 T.47
Free Swelling Index 51/2

The fresh sample showed significantiy higher sulphur than surface material.

Tests conducted on the dried sample determined that the sulphur was 0. 45% pyritic
sulphur and 0. 61% volatile sulphur. The remainder was considered to be in organic
form. Sink-float tests conducted on the material produced no appreciable reduction

in sulphur content.

Generally acceptable levels of total sulphur are fcund at Portage Mountain, just 80
miles from Pink Mountain, and it is concluded that high sulphur content of coal
seams &t Pink Mountain is associated with natural gas leaks in the Pink Mountain
Anticline: the coal seams acting as filtere for sulphur contdined in the sour gas of
this area. However, it should be noted that pulphur content of 6. 99% was detected
by Fraser Laboratories in the one sample collected from the Cypress Creek Greoup
and that relatively low sulphur was found in Seam P - 2 just 30 stratigraphic feet

from Seam P - 1.

DIAMOND DRILLING

In order to obiain a fresh sample of coal for testing, a diamond drill hole was pat
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down through Seam I - 1 on the Pink Mountain access road at the location shown
on Figure 4. The hole was drilled for 207 feet at a dip of 50° and agimuth 270° and
was collared in the Marker Grit, BQ wireline equipmenf was used pnd the contract

undertaken by the Rupert Drilling Company.

Average recovery was 70% despite considerable blocking in the sandstone, siltstone,
mudstone alterationg. Recovery in the coal was between &0% and 70%. The use of
mud in coring coal was not successful and best results were obtained with moderate

head pressure and low water pressure.

TRENCHING

A Caterpillar D-7 bulidezer was available throughout the project and was used to
locate and cleariy expose coal seams for mapping and sampling and tv expose bed-
rock sections relevant to establishing the stratigraphic sequence. Wherever possiblg
work was confined to the existing road cut for it was found that much of the bast in-
formation could be obtgined by widening the cut, which exposed the geology and

improved the road. 5 trenches were cutl in other locations to search for coal or

c¢ritical marker horizons, Every effort was made to keep disturbance of the ground

to & minimurm.

Total linear distance of trench cut, including the road widening, was approximately
12,000 feet. Aseuming an average width of 18 feet and average depth of 5 feet, total
volume of soil and rock cut amounts to 40, 000 cubic yards.

The locatione of trenches are shown on Figure 4.

TO PROTECT OUR CLIENTS. THE PUBLIC AND OURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS AND
AUTHORIZATION FOR PUBLICATION OF STATEMENTS, CONCLUSIONS AND EXTRACTS FROM OUR REPORTS MUST RECEIVE OUR WRITTEN APPROVAL

ALRAE ENGINEERING LTD.
VYANCOUVER. B.C.
ENGINEERS & GEOLOGISTS



Page 19.

SPRUCE MOUNTAIN GROUP

A brief esamination of Spruce Mountain was made in the period August 30 to Septem -
ber 5, 1971 by W. Olsson and a helper. The work was done from & fly camp put in

by helicopter from the FPink Mountain base.

Spruce Mountain is structurally continuous with Pink Mountain and shows 2 similar
distribution of structures and lithologies., At the north end cliff exposures are left
by the erosion of the Halfway River, and the Lower Gething Forpa tion has been

breached to expose the shales and limestones of the underiying Jurassic and upper
Triaesic, The anticline plunges gradually southwards so that progressively higher
bede in the Gething are traversed until at Robertson Creek the Gething is no longer

exposed,

Minor sharp structures superimposed on the main anticline, similar to those of
Pink Mountain, are clearly seen in the cliifs at the north end and sparce exposures
on the southern part of the mountain suggest these continue scuthwards. At the
north end, on the west flank, steep dips are encountered, whereas in the central
part of the cliffs away from the subaidiary folds, dips are generally flat iying, re-
flecting the box-type anticlinal structure of Pink Mountain. However, on the east
flank flat-lying sandstones of the Gething were seen to abut abruptly against the

dark shales of the Buckinghorse Formation indicating a major fault or thrust.

No exposures of coal were found on Spruce Mountain.

CYPRESS CREEK CGROUD

48 only & few days were available for sxamination of this group, geclogical
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reconnaissance was restricted to an area on the south-western margin of the group
where an anticline breached by several deep gullies provided good exposure. The
examination wae conducted by Wayne Ash, P.Eng., and a2 helper in the pericd

August 30 to September 5, 197) from a fly camp put in by heiicopter.

The anticlinal structure mapped, unlike that on Pink Mountain, is symmetrical and
lacks the box-like cross section. The anticline is cored by limestones of the Triasei
and the Fernie Formation, above which some 800 feet of Gething Formation rocks
are exposed. The upper Gething rocks have been removed by erosion and it is

likely no upper Gething is present on the Group except on the eastern edge where

near vertical dips are seen from the air.

The centre of the claim group was not mapped but 2 large area exists in which sub-

dued dips are general in what is probably the middle and lower Gething Formation.

A conl exposure was found on the southwestern edge of the group with a2 position
apparently equivalent to one of the Main Coal Unit seams on Pink Mountain., Due to
heavy talus the width of the searn wae not established but an impure sample of coal
was collected. L.ike Pink Mountain seams sulphur was anornalously high, assaying

€, 99%.

Costs of the program outlined in this report are as follows:

Engineering, crew wages and assays $ 40,357.79
Travel and accommodation 27,392. 16
Equipment rental, repair and maintenance 12,801, 64
Field supplies 6,899%. 30
Bundriss 1,453,04

TO PROTECT QUR CLIENTS, THE PUBLIC AND CURSELVES, ALL REPORTS ARE SUBMITTED AS THE CONFIDENTIAL PROPERTY OF CLIENTS AND
AUTHORIZATION FOR FUBLICATION OF STATEMENTS, CONCLUSIONS AND EXTRACTS FROM CUR REPORTS MUST RECEIVE OUR WRITTEN APPROVAL

ALRAE ENGINEERING LTD.
YANCOUYER, B.C.
ENGINEERS & GEOLOGISTS




Page 21.

Vehicles and transportation $ 8,5839.81
Drilling and drill mobitization 4,134. 47
Buylldozer trenching and road maintenance G, 7G8.63
TOTAL: $111,286, 84
SEmET A

CUNCLUSIONS

OUne hundred coal licences in five groups are heid by Nickel BHill Mines in the vicinity
of Pink Mountain, B.C. In the swmmer of 1971 a program of geoclogical mapping,
trenching and coal sampling was conducted cn the Pink Mountzin Group and brief
zeological reconnaissance was made on the Spruce Mountain and Cypress Creek

Groups. The other two groups were not examined,

Cn Pink Mountain the coal seams are found in a sequence of deltaic sediments, pre-
dominantly sandstones and siltstones, known as the Gething Formation. The Gething
which is of Lower Cretaceous age is underlain disconformably by marine shales of
the Jurassic and overlain conformably by the marine Buckinghorse Formation. A
section through the Gething was measured to be 1020 feet thick on Pink Mountain,
where the formation is exposed in the core of a long anticlinal structure, known ss
the Pink Mountsin Anticline, The anticiine in cross section has an assymmetrical
box shape with steep dips on the flanks and shaliow esasterly dips across the apical

region.

The anticlinal fold on Pink Mountain is complicated by minor folds on the flanks
that are often sharp and narrow, giving rise to rapid changes in dip and sieep to
locally overturned limbs. In addition axial plane faults are known to exist but have

not been mapped in detail.
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Many of the coal exposures observed are found in regions of complex folding and it
is seen that the co#l, being highiy incompetant relative to the sandstones, has
flowed under tectonic stress to form large lenses and in some instances to cut
acroazs the bedding. Although some coal exposures are very wide; ranging from
12 feet to 40 feet, no ides of average width of the main seams was obtained., Ex-

ploration and development costs will be high under such circumstances.

Testing of the coal was done on surface samples and one fresh core sample. The
tests showed that the coal is likely to fall within the specifications for coking ccal
with the exception of the sulphur, which makes the coal unmarketable. Sulphur
content ranges from 5.22% to 7.17%, with the excepticn of one seam which returaned
0.79%. The sulphur content is extremely high for coals from the Cordiliera and
stands in marked contrast to the low sulphur coals of the Peace River, some 80
rmiles south. Tests run on the core sample showed that 85% of the total sulphur was

organic sulphur and ¢ould not be significantly reduced by sink-float techniques.

It is suggested that the sulphur is derived from the sour natural gas of the region
which is known to exist in Mississippian strata in the Pink Mountain Anticline. Gas
seeping to surface up axial plane faults and along bedding would have some of the
sulphur content filtered off by the coal. That such gas sespages have occurred over
a prolonged period is indicated by evidence for extensiveburning that has profoundly
altered, and in sorne cases actuaily melted, large tonnages of near surface rocks on
the south end of Pink Mountain. It is believed these fires are the result of natural

ignition of szepages of fossil gas deposits.
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If the suiphur is derived from seepage of natural gas, it is likaly to bhe & local
phenomenum and weuld suggest that marketable coala may yet be found to exist on

Pink Mountain and associated licence groups.

RECOMMENDATIONS

As the origin of sulphur in the Pink Mountain coel deposits is critical to advisability
of further work on the Pink Mountain Group additional research must be conducted

on general distribution of sulphur in coals and fhe chernistry involved in natural gas
beiny a possible source of the gulphur. Simultaneously, research on posaible ways

of reducing the various forms of sulphur present should be conducted.

Should the results of research indicate gas leakages are the source and likely to be
of local origin, exploration of coal deposgits should be conducted away from known
areas of leakage and in areas of least structural complexity, which are otherwise
amenable to coal extraction technigques. It is believed that such areas are generally
recognizablie on air photographs and by air reconnaissance and do not require labori-
ous geological mapping initially. Using knowledge gained in the Gething of Pink
Mountain, such areas should be tested by diamond drilling, using percussion drilling

ag fill-in.

if research into the origin of the sulphur indicates that the sulphur was depoasited at

the same time as the coal and is net derived from natural gas at 8 later stage, then
{ffdffucc

high suiphur coals are likeiy to be widespread and it i unll.kew waiiufm«ark on
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