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PROFESSIONAL, VERIFICATION OF REPORT

Q’o SECUs noum‘m’l(‘]
Entitled: Onion Lake Coal Exploration, 1980
Peace River Land District
Northeast British Columbia
B.C. Coal Licences 4220-4223 Inclusive and 4749 {5 total)

Mr. Dennis E. Bell carried out the 1980 geological field program
on the Onion Lake, northeast British Columbia coal licences held by Shell

Canada Resources Limited and operated by Crows Nest Resources Limited.

Dennis E. Bell, B.Sc., graduated in Geology from Dalhousie
Univeréity in 1965. Since 1968 he has specialized in basic field mapping,
structural interpretation, and exploration supervision in the coking coal
belt of British Columbia and Alberta. He has worked on projects similar
to this property for this Company and for such major cocal companies as
"Manalta Coal Ltd., Luscar Ltd., Fording Coal Ltd., and Petro—Canada.

Mr. Bell is registered as a Professional Geologist in the Association of

Professional Engineers, Geoclogists, and Geophysicists of Alberta.

I consider the aforementioned geologist to be well qualified to
have undertaken the responsibilities he was assigned for this project. I
am satisfied that the attached report dated March 31, 1981, has been
competently prepared and justly represents the information obtained from

this project.

J. J. Crabb, P. Eng.
March 31, 1981
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1.0 SUMMARY

During the field season of 1980, Crows Nest Resources Limited
conducted a surface geological mapping program on a 40 km coal-
bearing stretch in northeastern British Co]umbia. The area is
called Secus (%ee'—kuss)’Mountain after the high (2278 m) inner

foothill of the same name. Cost was approximately $72,000.

Two mapping pairs, led by Dennis Bell, consultant, and Alan White,
geologist, Crows Nest Resources, spent 32 days in the area, mapping
on a base of 1:5,000. As the region has not been mapped by the
Geological Survey of Canada on a 1:50,000 scale, the particular
objective was to define and map the two known coal-containing
formations - the Gething and the Commotion - as they wound sinuously
a?on§ and up and down four of the inner foothills (of which Secus.

Mountain is one).

The Shell-Crows Nest licences are interlocked with older McIntyre
Mines and Canadian Superior Exploration licences operated by

Petro-Canada.



1.0 {continued)

This areaiis sti11 wilderness, and the work was helicopter-supported.
There are no usable trails into the region. The crew was based 35

km north of the north end of the area, staying as guests in Petro-
Canada's Kinuseo Creek-Duke Mountain (Monkman) coal camp. No drilling

or other equipment work was performed.

Nineteen contiguous 1:5,000 geologic map sheets have been prepared.
A grid based on stereographic analysis of the trend of the formations
has been established on these sheets. The baseline is 30 km long,
and 31 even1y;spaced structural cross-sections have been prepared.

These maps and sections form the foundation of this report.

With 1980's basic mapping program completed, Crows Nest is presently
7(March, 1981) planning its first two drill holes in the area. The
only other drilling consists of six past diamond drill ho]és drilled
by Petro-Canada. The results of this drilling were unavailable during
the mapping, but it was known by the author from his past experience
in the area that most of them did not penetrate the coal section of
most interest. A continuation of 1980's detailed mapping 1is p]aﬁned

by a further two mapping pairs in 1981.



2.0 INTRODUCTION

2.1 Coal Land Tenure

25 Ticences (4201-4219 inclusive and 4743-4748 inclusive) com-
posed the Secus Mountain 1980 project area. The area is named
after an inner foothill of the same name, part of which is

" within the licences.

Based on the results of the 1980 work, the number of licences

retained has been trimmed to 12:

Group 296 Licence numbers 4204, 4205, 4206, 4208, 4209
Group 297 Licence numbers 4218, 4219, 4743, 4744, 4745
Group 298 - Licence numbers 4211, 4212

The following table entitled"B.C. Coal Licences Tenure Standing,

March 19, 1981l" contains details of tenure on the 2,944 hectares.
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2.2 Location, Geography, and Physiography

Secus Mountain is a long, rectangular area measuring approxi-

mately 31 km by 5 km and oriented southeast-northwest.

Some location descritions are:
1)  Situated along the joining line of the Inner Foothills
belt with the Front-Range Rockies belt between the
Narraway River on the south and Red Deer Creek on the
north in northeastern British Columbia.
2) Centered about latitude 54 degrees, 22 minutes north,
Tongitude 120 dgg%ees, 23 minutes west.
3) 132 km southwest from Grande Prairie, Alberta.
4} 150 km east-northeast from Prince George, British Columbia.
5) 90 km southeast from the proposed townsite of Tumbler Ridge.
6) From the south end of the area on the Narraway River it is
25 km along the coal belt to the Alberta border, and a further

55 km to McIntyre Mines' Smoky River mine.

Relief varies from 1190 m (3,907 ft.) on the Narraway at the
southeast corner of the area, and rises to 2249 m (7378 ft.) at

the peak of Mt. Belcourt.



2.2 . (continued)

Physiographically, the area can be divided into four blocks,

" based on the drainages separating three ré1ative1y enormous
inner foothills (from the nortﬁ: Dumb Goat Peak, Mount Belcourt,
and Secus Mountain) and one medium-size foothill (the last on
the south), Mount Nekik. The coal formations underlie, generally,
the west slopes of these foothills, and also some of the lower
northeast-facing slopes of the opposing front-range Rockies (of

which Meosin and Muinok Mountains are two).

In addition to often soaring, spectacular scenery, there is

a variety of forest cover, from the Tow alluvial flats of the
Narraway to the barren alpine zone on the uper slopes of each
of the foothills (except for Nekik). Topography is typically

Rocky Mountain-rugged.



2.3 ACCESS

The two pairs of the mapping crew stayed as guests in the
Petro-Canada Monkman Pass coal camp, 35 km north of the
north end of the area. Round trip time by Jet Ranger to

Mt. Nekik at the south end of the area is 40 minutes.

Two older seismic lines cross the length of the property,
one in the Nekik block, and the other on the south slope of

Mt. Belcourt in the block of the same name.

At present there is no road access in the area within several
miles of any part of the property. The area is perhaps Crows
Net Resources' most-wilderness project area. Flying weather

is frequently marginal at best.

The Petro-Canada area camp is 158 km southwest up the Redwillow

River valley from Grande Prairie, Alberta, the natural

service center. The turn-off is at Beaver]odge; Alberta, 37 km

west from Grande Prairie on the highway to Dawson Creek, B.C.

The drive is 2-1/2 hours in dry weather, the last 6 km on 40 kmh single

Tane gravel road.



2.4 Environment

Secus Mountain has the harsh climate characteristic of the
western Rockies of Northeastern British Columbia. Snow can be
expected on the ground to late May. Mapping in 1980 stopped
on August 24th, when the winter's snowline descended tﬁ 1450
meters. High winds, sometimes preventing landings, and -4
degrees Celsius were a common morning condition. There were
only two days during the summer the crew was not wearing

Jackets and gloves.

The year-round mining climate and situation would be similar
to that presently experienced at McIntyre Mines' Smoky River
operation to the southeast, and the proposed Quintette-Sukunka

mining areas to the northwest.
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3,0  WORK DONE

3.1 Sumary of Previous Work

It is notable that the Geological Survey of Canada has not
mapped that portion of northeastern British Columbia contain-
ing Secus Mountain on a 1:50,000 scale. More often than not
on coal properties elsewhere such a base exists. Therefore,
exploration had to commence with prelimina:y-mapping to ident-
ify mappable units and to define the approximate positions of

prospective coal seams in the stratigraphic succession.

The 1979 1:50,000 regional geclogic map (HI-21C, see enclosures)
has been in the Crows Nest file., This report's 1:50,000 index
and compilation map (enclosures) has the same information,

refined as to unit placement and detail.

Pacific Petroleum, the predecessor of Petro-Canada, contract
mapped the Shell-CNRL licences as well along with theirs in
1978, 1It theoretically is a 1:5,000 scale but with liﬁtle
concept and ground coverage. CNRL's 1979 Geological Report
by Georgia Hoffman is a packaging of this work for submission

with little further comments.,



3.1

11

(continued)

Petro-Canada has also done six diamond drill holes on its
portion of the Secus Mountain area, but five of them were
positioned and drilled such that they did not penetrate the
most prospective section. The sixth hole did indeed penetrate

(and find coal in} this section.

Downhole geophysical logs of these holes became valuable to
Crows Nest Resources after the mapping period. This new jinfor-

mation, however, fits well into CNRL's interpretation.
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3.2 Scope and Objective of 1980 Exploration

With 1:50,000 and 1:25,000 reconnaissance mapping in hand,

the 1980 Secus Mountain geologic mapping program was intended
to provide detail mapping on a 1:5,000 scale. This would
allow the construction of detail 1:5,000 cross-sections, which
could then be used for planning of two 1981 diamond drill

holes.

In addition, such mapping was to be oriented towards structural
setting, as there were known structural gquestions within the

area. A further prob]ém to be resolved was the question of how
to divide the total rock section available into mappable units;
there existed a 10 km stretch of the property in which no pre-
vious workers, including the Geological Survey of Canada, had
succeeded in recognizing or mapping the units as they occur
elsewhere iﬁ the area. This was the problem that Jed Petro-Canada
to miss the most prospective part of the section in fiverof its

six past holes.



13

3.3 MWork Done in 1980

The structural problems have been refined in detail, and the
unit-recognition problems have been overcome. Two drill sites
for 1981 have been selected, both of which will test the part
of the section that surface.mapping shows contains the thickest
coal and which Petro-Canada did penetrate in one hole. At the
end of 1981 Crows Nest will-thus have information from a total
of eight holes in the area, three of which (one Petro-Canada
and two Crows Nest) will have checked the best-known horizon
fdr coal, and five of which (all Petro-Canada) provide good in-

formation on almost all other parts of the total section.

A successful and on-schedule completion of the 1980 program
is due to average weather conditions and a good effort from

the support staff.
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3.4 Costs of Work Done in 1980

Detailed costs of the 1980 Secus Mountain geologic program are
contained in the Application to Extend Term of Licence on the
following six pages. The figures have been apportioned to
three groupings of the licences, reflecting those parts of the
total area which Crows Nest has decided to keep for 1981, based

on the mapping in this report.

Total cost of the 1980 program is calculated to be $71,992.
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RENT: 5,655

Province of British Columbla
Ministry of Energy, Mines and Petroleum Resouwrces

APPLICATION TO EXTEND TERM OF LICENCE

.. BOLTON a@@W vevvesss agentfor, .. SHELL CANADA RESOURCES LTD,
{Nama) b {Nama}

ol Bs0s Box 100, eeneaan .. ... Qalgary, Alberta T2P 2HS
(Aadu-) (Address)

....... el W ABTE2L L,

Valid FMCNo, .., 187621 ..

hereby apply to the Minister to extend the term of Coal Licsncels) No(s). 4.2.1.3;. 4219, 4743,, 4744, 4745,
Five licences in the Peace River Land District - 1131 hectares

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

for & further period of one year.
Secus Mountain, N.E, B.C.
2. Propefty Name ... vevenonass Fesesetrtet et anan PR trraeas eraarrreena e

3. 1 am allowing the following Cos! Li‘umlil Nois). to _forfa'lt . .4.2.1.31'. .4.2.1.4.'. .4.21.6 ! 42.1'?.’ . 4797' . .4753 .

on the location of coat licance(s) as follows:

CATEGORY OF WORK

- Licenca(s) Nofs). Apportionsd Cost

Geolugit".al mapping 42]:8.,_4:2‘1‘.9,4743 47.4.4. ﬁ.745 P § 2.3'. :564 ...........
Surveys: Geophysicsl .... ..., T N *rieeaan
Geochemical erreenne R
Other et ieterieeraaneaa. veets ararsreeavaaaneeas veeaan
Hoadoomn't;ction Wt it teemanstttrnreanarett  wasetsensicesiaveanaas vee
Surface work creean et sesEtiiecrtet  esestesanareareareeas
Underground work © eriseaesrsatatecevernctne  sranmsens rteerssennane.
Drilting ............7'............ crsesenas e esserncarsnna
Logging, sampling, and 185100 +eevnevnees ™ ereasnanass  eeasranesTTeeeeeeenneens
Reclamation cbtanreseen Gecansen ververs  sesessens T reescanan [P
Other work {spetity) et srassacanrasesena veer  sessesses Py,
Qff-property costs to date . eeasasnes 4,093 . ........

5. I wish to apply $. 27,657 . ..... . of this value of work on Coal Licsnea{s) Nofs). 4218, 4219, 4743, 4744,
... 4745; application to group these licences is filed concurrently. . . .
6. Ilwishtopaycashin lievof work Intheamount of 8. . .o eim e et troronnnan on Coal Licence(s) Nols)

{Pesltian)
(FORRSE AND REPORT TO BZ SUSMITTED 1N DUPLICATEL



CATEGORY OF WORK

GEQLOGICAL MAPPING

Reconnaissance
Detait: Surfsce
Underground

Y B
Area (Hectares) R

FHs e s et s e abE e
P A N T R R e

YRR R AR

‘16

No O
Duration

ereneereiienaas cenvenn
A
P R R

A suapassanana trsesena et s

. . . .
Other (3peCifY) « v 4o v o v evunnnsnrnasnanmasssa e anasasssarasssnsanasannsrsasnsnnnns .

P T L I A

GEOPHYSICAL/GEGCHEMICAL SURVEYS

GO oee s sneernneeres
Topographic
*Other [spocify} oo vvencnns

L A R R ]

AOAD CONSTRUCTION

On Licence(s) Nofs). . ... e
ALCEBI IO . ...t irrvann
SURFACE WORK

Trenching .-

e aman

Yes O

No DY

P R R N R R T Y

P N L R T L

I I I R I L I R R L

R L]

Yes OO

e Pl Lt ad e

P N N R AP

Yes O
Width

setsunen

R N N RS )

D I I R A I I e

Total Cost
Ne B

. 1111 reaee

R L

P N I e

TotsiCost §..........

creesevenn Mereatreen  esverasresrearens s cetereareenn
Seam Tracing casaasaererar  wessessmer  asseracrsdsrevacens et mesassersens
Crosscutting CE e e st eraane  besherERAr  Aebetbscsenssaserasrna ba-araeess .-
*Other {specify) . ..... e e masecnetenre e anne st ar et oan cemsetite  meesmeenaenn
f et ebesaiaeesererseacavieacrsatasacaneatetastasnet e tsaasbton  seassasensen

UNDERGROUND WORK

No. of Adits

Test Adits

Yes O3

Maximyum
Length

-No B

No. of
Holes

Totat Metr=s

N scasnss  nsavsesssas  ssssssss  seaveansas sese  amsesen enaa
L} "

Other workings . « v v v v enauvoranscestsasecsbassnvasnsanasennans fresadeee  sessnenveass
Chansseens te et recsenmtenteasatseatararesceasancnr e nansnnn Crerecaaaaes

DRILLING

Core: Diamond
Wireline

Rotary: Convantional

Reverse cirzulation
*Other {specifyl ... .... e eeasitdraraenessaatesb et aanatibabannenanbenn

sessssssanadnan

Yo: O

Total Cost
No X

No, of

Hola Size

aeeseenasant

R

Hales
tarrasasr ean
veasanns

Total Matres

Contractor. . ... D T T I

Whersisthecore stofad? .o vereecennsrossosenrsnsansransscscsnsnranssnnns

LOGGING, SAMFLING AKND TESTING

Lithology:  Drill samples
Logs: Gamma-neutron
*Othar (specity)
Testing: Proximity analysis
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Yes O
Core samples
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O
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...............
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RENT: $6,795.00

Province of British Columbia
Ministry of Energy, Mines and Petroleum Resaurces

APPLICATION TO EXTEND TERM OF LICENCE

SHELL CANADA RESQURCES LIMITED

| Pt enera e resreceresaensenas PR g iy Ao i) emesmsersenns
(Nama) agent for ' {(Nama}

veon BaQa Box 100 L ..., ..Caloary, Alberta T2P 2HS ..
{Addres) {Acadres}

heraby apply to the Minister to extend tha term of Coal Licanca(s) Nofs). 4204, 4205, 4206, 4208, 4209,

5 Licences in the Peace River d District - 1359 hectares

for a further period of one year.

2, Property neme . . , ... .58GUS Mountain, N.B. B.Ce | e,

3. | am allowing the following Coal Licancels) Nols). to forfait, . 3201, 4202, 4203, 4207, 4210, 4215,

DecemberBl ............. . 18 980 ..worktot!wvaluaofulems.??.’?.33 ....... PO
an the location of coal licanca(s) as follows: )

CATEGORY OF WORK
Licencels) Nols). Apportioned Cost
4204,4205,4206,4208,4209

Geological mapping teatreneestreatenaten  mmsavenas rereraesras
Surveys: Geophysical et e araere e re st serarearae e taeanenas

Geochemical Cerbeanamseseresineaantat  beersitenaerareeraenenn-

Other ...-.........-._:.......... vaasirnann ._ ............
Road construction . et leir bttt ttenterantas  aerreansataeentbeabnenan
Surfece work et uenn it aeaaaas .._ ............
Undarground work s iaasras i riedritantas  eesasencesnereerennanenn
Drilling P e reetteeeene teaeeseenneneseens et
L0gQing, sampling, 3N 18SING +.oeernusnnennaserannass weasbnteeno e eaas
Reclamation e reeraetreerienebeaste  bennereans i

- Other work (specify) ter e seenticctanaraaanene Crseartasetereshrasnnenn .
Of-property costs © Todate | 4019 ...

B, twish tosppty $. 334233 || .. of this value of work on Goal Licencals) Nots) 32047 4205, 4206,
... 4208, 4209; a;pli:gatim to group these licenc:e.s J'_.S' filed concurrently.

n/Ag | wish to pay cash in lisu of work in the smountof$. .. ..... e teseessosseeass ORCo2l Licencalst Nols)

7. The work performed on the location!s) is detailed in the attachod reportentitied . ... ..... resarssaseanaay
Secus Mtn. Coal Property N.E. B.C. - Geological Report 1580

L I S R I S R Y R N N T R L R R L T
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ACCES IO . o ovveannne O
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Langth Width Depth Cost

Trenching e rettsreruies EEEtTemues  ReTeraFEereEEaTecareer  wrswmesuva ..
Searn Tracing eresnenare te  maeritesies  semeussvessetasanses $s  sesssusesera
Crosscutting feerasenahe  asssmsanss  sateisestutriessessert  meessessenos
Otherlspeclfv}............)........................................... P

et e tmeeeeterneraten e vt e et Rl eav e e P AP s o o et ey tesssseaaaas

TotdCost §....77.....

UNDERGROUND WORK Yes O No &

Maximum Neo. of
No. of Adits Length " Holes Total Mstres Cost

Test Adits Werewsaenes  resessesas  menssees vetetune st  ameabenesaan
- -

Ot WOrKINDS . s oot v vsnennorennaosasaviosnaasbicnanttiossatisarnsane saanans vesaa
...... S

TotslCost $...........

DRILLING - Yes O Ne &
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Hole Size Holes Totsl Metras Cost

Core: Dismond Swatesnerssr  sasessra ssesessussamanat  esseaness
Wirelina Churesesesus  sassmane meswsesiaesntares  eavesressana
Rotary: Conventional fawasarbeste  shetedaa sestatumsnsbana esenesneaaa
Revarsa circulation erarssreraa asasetsa semssiiesveeasss  wavawe PP,
M (4PECIYT o vt svsnnccaaonanscsratitansrastsssonssanssotnnnsiosis sotsasnnsens
--o-------ioo"-oi"ooll.to.uo-l-----.-l-.-1.".--.--!0.!.---.-00!0 am e F RSN e

CONIIBCION . s s asnsennansosssnanansssenttosantisrosssbontsosnsavosensns

Where s tha OB toredy . ... v seuvussumrsonsrsososnssasssosrasnsassassns
TotalCost $...........

LOGGING, SAMPLING AND TESTING Yo O No ¥ .

Lithatogy;  Drlll samples | Core samples 0 Bulk samples Q

Logs: Gamma-ngutron 0 Dansity B

COther (3POCIFY) « oo i et varesssnvissraansnnacssorcsanossesatsnnnnsnntnny

Testing: Proximity analysis ] Fs! D Washability 0O
Carbonization ) Petrographic a Plesticity

OTHER WORK {specify details} —_ Cost

' TotalCost $. =— _...
‘ . ] To Pate  Offpropartycoss .. 4
. Total Expenditures & . 33; 233....
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* A full axplanation of other work i 10 be Included.
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RENT: $2,270

Province of Bvitish Columbla
Ministry of Energy, Mines and Petroleun Rasources

APPLICATION TO EXTEND TERM OF LICENCE

(. .. Bolton Agnew wee.. spentfor...SBell Canada Resources Limited
P o S Ot T iy eereancsaas Spentfor... o SOUEEL PREEEEReE [ bullig o
PO Box 100, L. . Galgary,. Alberta . T2P.2HS5........
{Addrem) {Addres)
Valid FMCNo, . 187621, ... ... ........ .
hereby apply to the Minister to extend the tarm of Coa! Licanc‘a(l} Nols). .. .4.2.1.1. & 4212 ...............
....Two licences in the Peace River [and District - 454 hectares . |

for a furthar period of one year.
Secus Mountain, N.E. B.C.

2. PrOPSTOY NAMIE . ..o vcnvonvrsasaracnasessaannans terrresnnns teemsecantiaer s sans
3. | am allowing the following Coal Licence(s) Nofs). to forfelt...... b{/ ......... terararaesncrannnnns
4, 1 have performed, or caused 10 ba performed, during the period , . ... January 1, 1980 PP 1t

Lo December 310 L, ...198.Q...,worktntlnulucofatlems AL102 . eesenan

on the location of coal licencetls) as follows:

CATEGORY OF WORK )
. Licance(s} Nals). Appartioned Cost

Geological mapping- ..... 4211' A2 L. .......$. 439 ..l
Surveys: Geophysical tasenne e varesarereerre .—
Geochemical e Cesesaaieraareets  eanas Cr bt e
Other ) vesenasansan e tseersan ver  eenareans etaereananaean
Roadconst-ruc;tian Nensereaaean S reereseas U
Surface work NN R .........‘:T..' ...... P
Undarground work B cereaeens i ieaiieaa.
Drilling s N cre eeeneenes et
logging, sampling, and tasting sest it bs i r ettt ensre sesamanes e i eecacaanan .-
feciemation deseneans ernrerseenans Pt teeeseairteteseanecnsane
Othar work (specify) reeeenan e SR e T
Oif-proparty costs ] to date .I.. .<.. LAe843 i
B. Iwishtoapply $. . 11,302 || of this valus of work on Coal Lleance(s) Nols). 4211&.4212 ........
....Application to group these licences is filed concurrently. . .. . . .. cee-
8. | wish to pay cash n liew of work In the smount of $. . . . . fierenns veevsssesss OnCoal Licencals} Nofs).
Me s rasesucasaansassrereusasees At eetoasatetaasiadoanansasateabasanonntarnn

... . [AND, SUPERVISOR

PEit e e
{Position)

{FORMSE AND REPORT TO BE SUEMITTED IN DUPLICATE)
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CATEGORY OF WORK
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........... L RN R I A I N LR R L P
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4.0 GEOLOGY

4.1 Regional Geology

A problem encountered in planning exploration on the Secus
Mountain, Onion Lake, and Five Cabin Creek properties was that
there existed no Geological Survey of Canada detail 1:50,000
geologic maps covering that portion of the coking coal belt in
northeastern British Columbia. The G.S.C. has done detail work
to the northwest up the belt, as have other coal exploration
companies, but distance and facies changes ﬁave confused

identification of mappable units in this region.

The gehera}1y accepted nomenclature is that of the Survey's
Stott (Bulletin 152, 1968) dividing the section of interest
into the Bullhead and Minnes Groups, with further subidivisions
into formations and members. This is as reproduced on the two

following pages in formational diagrams of both groups.

The Petro-Canada staff has fit its intensive Duke Mountain
drilling into this nomenclature and alsc used it for its six

drill holes of previous years in the Secus Mountain area.



Nomenclature Bullhead Group

e c WICKENDEN BEACH AND ALBERTA WARREN AND 2IEGLER AND
M Mot AND SHAW SPIVAK M~ | sTubv Group | sTeLCK POCOCK ot
1943 1944 1954 1958 1960 {this report)
g 5 5
UPPER GETHING GETHING GETHING P 2|  GETMING GETHING Bl cerme
MEMBER MEMBER MEMBER FORMATION 3 21 FORMATION FORMATION Sl FORMATION
2 b g
z z £ ) -
] g Z 2 caoommn | DUNLEVY CADGMIN 3! cavomn
;; ‘;‘ 3 FORMATION § FORMATION FORMATION @1 rommaTION
Z [T] T . g
& ] a a a |EERGERA! TITTTLL
2 2 3 3 % = U”-U"U'U 3 2 LINNAMED
4 4 o [ I >
H = It [t Q= 3 T . f——ee
s g o 2 2 MONACH 312 manacn KOOTENAY MONACH
F] 2 u o E| | Fomsamion @D | pORMATION z FACIES FORMATION
3 H 3 LOWER 3 Sal veArne & [ BEame 12 S0 eearne
LOWER LOWER 2 3| ouniew J3{a| BEA 5 a
e a CONGLOMERATIC =< PEAKS PEAKS
§ MEMBER % MEMBER | O MEMBER | 2| FoRmavion |® § FORMATION § FORMATION g z Fo:ﬁ‘,\",’m
"]
3 = 3 ',‘,"o",::‘aso': MONTEITH |y z
2 3 @ A FORMATION | Z
¥ z *
& | MONTEITH H KANASSIN MONTEITH
3 | FORMATIGN SHALY BEOS H FACIES FORMATION
. NIKANASSIN
FORMATION
FERNIE FEANIE FEANIE FERNIE FERNIE FERNIE FERNIE FERNIE
FORMAYION FORMATION FORMATION FORMATION FORMATION FORMATION FORMATION FORMATION
\qsc
B3
==l =) I =
B Q-
@ BEEn
w0 mQ
[ B - ]
0O m Pk
o oo H
= O [
. CH B
g ot Lh e
B g
. g ot 2 'ﬂ-ir
i
g
B O .~
B O FW
EACE
- g
[ R
o B
N w )

{

d10¥D SENNIW ¥ avad1ing

SHI¥HIS SNOFIVIAND ¥IMOT

HVIOVIA TVNOIIVWEOd

e



23
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4.1 (continued)

The 1980 Crows Nest mapping crew decided to continue this
nomenclature, to fit in with the work of G.S.C. and Petro-Canada
as Crows Nest and Petro-Canada may continued to exchange some
parts of their information in the future. The Secus Mountain
area in particular is one logical mining area, but it is

divided into intertwined fashion between the two companies.

The 1980 mapping crew divided the total section yet further
1ﬁto units mappable through all three Crows Nest properties
and throughout the Petro-Canada 1icencés (including the Duke
Mountain Block). Should Petro-Canada institute a detailed
mapping program on any of its properties in this region of
northeast British Columbia (it has not done so in the past,
including within the Duke Mountain block), continuity
between the companies exploring and developing in the same

belt can be maintained.

The Onfon Lake and Secus Mountain 1:50,000 compilation maps
(enclosures) and 1:25,000 compilation maps were constructed
by overlaying the 1:5,000 grids on the topography, and plac-
ing the formations and members as measured on these grids

from the 1:5,000 maps and sections.
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4.2 Stratigraphy

Minnes, Bullhead, and lower Fort St. John Group strata in the
region stretching from Secus Mountain through Onion Lake and
Five Cabin Creek contain an unusually high proportion of
conglomerate. Iaentification and mappability of the two target
units, the Gething Formation in the Bullhead Group and the Gates
Member of the Commotion Formation of the Fort St. John‘Group,
has been hindered by the vastly increased footages of conglom-
erate they contain, compared to the remainder'of the better-
studied part of the coal Qe?t to the northwest (which also

contains the type section for the nomenclature).

In fact, not oﬁ]y the Gates and Gething contain many thick con-
glomerates, but the Minnes, Cadomin, and Boulder Creek also

contain unusually thick units of conglomerate. This character
is unique to this part of the coal belt, ang Stott treats it '

with some attention in his 1968 hulletin.

The most noticeable conglomerate thicknesses have been centered
around Mt. Belcourt, one of the four foothiils in the Secus
area. To the northwest, ét Onion Lake and Five Cabin Creek,
the total mass of conglomerate is iess and it has less effect
on the mappability of the standard nomenclature, but the number

of conglomerate occurrences remains high.



4.2

26

(continued)

Secus Mountain itself, situated right next to Mt. Belcourt,
has a Tong, striking west slope composed of dip-slope units

of conglomerates, deeply incised by small canyons and gorges,
all of it basically exposed and barren. The general concept
and question of how to divide and follow the conglomerates

has thus become known in the local mapping trade as "the Secus

Mountain conglomerates."

The effect of the conglomerates has been to defeat identifica-
tion of the standard formations and members, to the point that
over the years various crews making quick geological examina-
tions with the {dea of locating drill sites to prospect the
Gething and Gates ended up often by dri]ling a completely

wrong formation.

The problem is mostly centered along the part of the belt
containing Five Cabin Creek, Onion Lake, and Secus Mountain,
which are all located along the innermost line of inner foot-
hills. Those properties situated along the outer side of the
inner foothills (i.e. the Duke Mountain Block of Petro-Canada,
as well as the Belcourt and Saxon properties of Denison Mines)

on the east flank of the Wapiti Anticline have less conglomerate.
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4.2 (continued)

The Geological Survey maintains an active interest in "the
Secus Mountain Conglomerates", and the crew was visited for
one day by one of their geologists (D. Gibson), who wished

to see the division of the units by the crew.

Since the mapping was completed and the 1:5,000 maps and
structural cross-sections finished in November of 1980, the
logs (drif? core and geophysical) of the six Petro-Canadian
holes at Secus Mountain have been acquired by Crows Nest.
The positions and altitudes of the holes have never been
surveyed.(this w111_be done in 1981}, but the author can see
that they fit the sections closely, and therefore the basic

interpretation and conception of the stratigraphy are valid.
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4.2.1 The Stratigraphic Section

As it appeared that an academic style of mapping by the
Geological Survey and reconnaissance-Tevel mapping by

coal company geologists had not in the past produced a
workable division of units in the stratigraphic section,
Crows Nest Resources' 1980 crew decided instead, as it was
the first crew on the west side of the Wapiti Anticline to

do detail mapping, to use a different approach.

The concept was to concentrate instead on buiiding up é
structural framework containing the whole of the sequence
from Minnes up through Boulder Creek, and while so doing
to attempt to divide the total section into smaller and
smaller units, eventually sandwiching possibie coal hori-

zons into smalier and smaller spaces.

This entailed leaving aside most notions of academic
interest, (such as palecenvironments and unconformities),
and also leaving aside the notion that particular coal beds
should be fo]]owed; As coal beds are usually recessive and
unexposed, the problem came to be to find identifiable units

close by in the section.
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4.2.1  (continued)

The mapping was thus carried out from the point of view
of the most basic principle: if enough exposures are
looked‘at, and each exposure is compared to all others

on the most fundamental geological points such as grain
size, bedding characteristics, and so on, then eventually
it would be possible to follow certain (and also probably
prominent) units close to the coal horizons and so locate
drill sites no matter what the discussions on the formal
nomenclature would have to say concerning the identify
and origin of the units. In other words, the whole

problem could be by-passed.

Being able to separate and follow the prominent units in

the total stratigraphic section became, then, essentially
the study of "the Secus Mountain Conglomerates". The strati-
graphic descriptions fol]owing the next couple of pages of

the stratigraphic section are oriented to this question.

The two pages of stratigraphic section are meant to be used

by the reader for six different Tocations: four within the

Secus Mountain area, and one each at Onion and Five Cabin

‘Creek. The -nomenclature remains the same, but the reader must sub-
stitute the appropriate thickness for each Tocation from the

table. The sketch presented is for the 7,000‘South structural

cross-section on the west slope of Secus Mountain itself.
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4,2.2 Stratigraphic Descriptions

4.2.2.1  Minnes Group

The Minnes Group is the term used for any section
stratigraphically beneath the Cadomin Formation, the
base of the overlying Bu]]head‘Group. Minnes strata
throughout this portion of northeastern British
Columbia have not been mapped in detail, and the group

is undivided.

The Minnes Group is composed of a sequence of both
marine and non-marine sediments; often coal or coaly
beds occur, but they are rare1y thicker than one or two

meters, and seem to have 1ittle extent laterally.

The nature of.the Minnes section immediately beneath the
Cadomin at any particular location is often different
from the last. At Onion Lake there are massive, thick
congiomerates beneath the Cadomin; along the 30 km of
Setus it varies from conglomerates to interbedded sand-

stones, siltstones, and shales, with coal often showing

up.
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Cadomin Formation

The 1980 Crows Nest Resources crew used a definition of
the Cadomin somewhat different than that used by both
past coal company workers and the Geological Survey. It
was found that by restricting the name to a particular
conglomerate within the overall succession, it was pos-
sible to divide the question of "the Secus Mountain ‘
Conglomerates"” 1into Minnes conglomerates, Cadomin

conglomerates, and Gething conglomerates.

The problem has been that .if the geologist inc]ude§ all
thick massive conglomerates in the Cadomin, he will have
almost no Gething before the Moosebar is.encountered.
Georgia Hoffman, in her 1979 "Onion Lake Coal Property",
states that "the Cadomin is ... unusually thick ... in
thé Onion Lake area". Also, in regard to the Cadomin-
Gething part of the problem, she states "mapping problems
... indicate that a more consistent unit for this area is
the Bullhead Group as a whole". The trouble is that if
all conglomerates are called Cadomin, then there is very
little left to call Gething, and the Gething is what is

supposed to be drilled as it contains coal.
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- {continued)

Crows Nest Resources' crew restricts the name Cadomin

to a unit mostly conglomeratic which stands apart in a
set of fundamental mapping characteristics from all other
congldmerates within the Minnes-Bullhead-Fort St. John
succession. The conglomerate must be light—gray
weathering, ring hard to the pick, be so tough that the
rock breaks off through the pebbles, cobbles, and
boulders, rather than around them, and must always form
the basic backbone for the whole succession (Minnes to

Boulder Creek) in the topography and structure.

In additicn, it must contain particular shades of rosey
pink, a jade-like green, and a particular smooth, light
gfay in the constituents. Cadomin sanéstones contain
these particular éolours, within the sand grain sizes.
This character of the Cadomin is the same, in the
author's view, as he has seen in the Cadomin from the
Alberta town of Cadomin north through the cocking coal
belt as far as the Peace River.k If is very like the
Cadomin anywhere through the Luscar and McIntyre Mines

properties.
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(continued)

A1l section below this unit, including conglomerates,
is called Minnes. The conglomerates tend to be Jess

tough, browner in overall aspect, slightly Tess topo-

- graphically prominent, and they do not ever contain the

pink and green constituents.

The top of the Cadomin is taken at that centimeter where
the tough, 1ight-gray, massive conglomerate or sandstone
gives way to something soffer and browner; it may be a

conglomerate or a sandstone, but it will be much browner,
pebbles and cobbles can be more easily extracted, and the

pick hits with a thud.
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Gething Formation

" In addition to colour and hardness, Gething conglomerates

bear another relation to the Cadomin beds beneath: what-
ever the average largest constituent size in the Cadomin,
the Gething will have similarly large sizes, but always
slightly smaller. For example, if the Gething has bpu]ders

to 20 cm in length, expect 25 cm in the Cadomin beneath.

Up to half of the Gething at any point along the length
of the region can be expected to be conglomerate, occuring
in one or more massive, prominent units. Gething cliffs

can often be followed for several kilometers at a time.

It would appear that in the stiretch covering Five Cabin
Creek all the way southeast through Secus, there may be
expected to be only two coal zones ~ an upper and a Tower
- within the Gething. The crew did not find any place
where it seemed there could be room for more than that,
and each of these zones prbbab]y contaiqs no more than a
meter or two each. (The lately-acquired Petro-Canada

drill logs from Secus are now known to bear this out.)

The Gething is thus judged to be less prospective at this
point, and therefore the first drilling on these proper-
ties by Crows Nest Resources will be aimed at the Gates

Member of the Commotion, lying some distance above.
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Moosebar Formation

The Moosebar Formation is notable mostly because of its
very characteristic recessive effecf on the topography.

It is thicker in the Sukunka area to the northwest, is
thinning southwérds towards Onion Lake, where it is 30 m,
and is thinnest in the Secus area. At Secus thg crew used
23 m for the Moosebar in constructing the cross-sections,
as the actual mér}ne beds in two compiete exposures
(complete exposures of the Moosebar are almost unheard of,
and warrant special examination anytime) were that thick-
ness. The exposure measured at Onion Lake (in The Gorge)

is the only other complete exposure known in the region.

Coal crews through the years have followed "the Moosebar
recession" in the topography, and through Crows Nest

Resources licences the effect remains.
Commotion Formation

The Commotion Formation is divisible into a coal-bearing
Gates Member, a marine Hulcross Member overlying the Gates,
and then the Boulder Creek Member, an often-coaly sandstone

unit.
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{continued)

The Hulcross was found to be almost non-identifiable in

the Secus area (it was found near the peak of Mt. Belcourt).
A section this high has not been identified in the Onion
Lake area, but it is thick at Five Cabin Creek and -

thickens northwestward.

Mapping was generally stopped in the base of the Boulder

Creek, as there is no prospective coal known above the Gates.

Gates Member, Commotion Formation

A

The Gates Member is perhaps the most consistent in
thickness of all the units between Secus Mountain area
and Onion Lake; the range appears to be 362 to 435 m.
It is composed of alternating sequences of conglom-
erates, sandstones, siltstones, mudstones, and coal
beds. As a general rule the coal seams, while remain-
ing numerous, get uninterestingly thinner towa}ds the
top of the member. Individual conglomergte units,
"while massive and often prominent, are thinner and
more well-bedded than Gething and Cadomin conglomerates.
The consfftuents remain the same, but at smaller diam-
eters. The crew found that it éou]d not distinguish

- between Gates cong]omerétes individually, but it could

generally differentiate them from Gething conglomerates.
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Torrens Submember, Gates Member, Commotion Formation

The Torrens Submember consists of an extremely
distinctive sandstone occurring at the bottom of
the Gates., It is the most prominent unit in the

succession besides the Cadomin. Typically, the

top five or ten meters of Torrens may be followed

for kilometers at a stretch. The upper unit
within the Torrens is a hard gray sandstone, which
overlies and is always thinner than the underlyirg
softer brown main part of the unit. The brown
sandstones have an extremely distinctive weathering
which etches ocut a particular cross-bedding. The
sequence from Moosebar through the Torrens and
into the coal above is very reminiscent of the
Weary Ridge - Moose Mountain - coal member

sequence in southeast British Columbia.

The combination of distinctive topography, distinct-
ive ocutcrop and distinctive colouring make the

Torrens an ideal marker.
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Transition Beds, Gates Member, Commotion Formation

The Transition Beds are both part real outcrop and
part a notion of conception. The name is applied
by the crew to thoge béds which are "transitional”
or "passage” from the marine Moosebar into the

terrestial cross-bedded Torrens sandstones above.

They are composed of very evenly-bedded siltstones
and very fine sandstones, which grade upwards into
the Torrens. The cross-bedding and increased grain
sizes appear imperceptibly. Nothing else in the

sequence is as evenly bedded.

This unit is quite recessive, and always forms
the gentler ground where the Moosebar is rising
up to the Torrens prominence above. It is not
included in the Moosebar as that name is reserved

for the striking moosebar topographic recession.
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Gates Coal Zone No. 1, Gates Member, Commotion
Formation

Mapping (and the logs of the Petro-Canada holes)

shows that the thickest coal in the Gates may be

_found'in the 20 to 30 meters above the Torrens

Sandstone. In places the coal lies directly on
top of it. Sometimes there is one thick bed
(estimated at 14 m at one ridge on Mt. Belcourt};

more -often there are two or more thinner beds.

No further seam or zone designations have been
made above this lowermost No. 1 Zone, as in the
1980 season the crew did not conduct more than a
few traverseé to describe the Gates to that level
of detail. This can be done as drilling and
future work progresses. Any drilling will be
placed-to end in the Torrens, and so the seams
above the No. 1 Zone can be catalogued at the same

time.
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4,2.2.5.1.4 First Gates Conglomerate, Gates Member,
Commotion Formation

Very often there is a somewhat prominent Gates

" conglomerate forming a massive unit above the
Coal Zone No. 1. It is often mappable through a
kilometer at a time, and forms a convenient top
to the recessive coal zone. It has been ﬁapped

where appropriate.
4.2.2.5.2 Boulder Creek Member, Commotion Formation

The Boulder Creek is a prominent sandstone unit above
the Gates. The contact (where the Hulcross is not
~ present) is drawn at the beginning of hard, generally

gray-weathering, massive, often pebbly sandstone.

The Boulder Creek can often also be followed through
many kilometers, and forms the cap on the mapping.
Only once was its top mapped, although often it can
be seen from the air to be giving away to.Shaftesbury

shales.
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4,3 Geological Structure

The Crows Nest Resources-—operated areas in the Five Cabin Creek-
Onion Lake~Secus Mountain region of northeastern British
Columbia were licenced because of their possibility of contain-—
ing considerable mileage of the two known prospective formations,

the Gethiné and the Commotion,

The region is approximaéely 90 km in length. To cover this
distance in 64 days of field season, counting all time lost to |
mobilization and demobilization, weather in a northern Rocky“
Mountain climate, and incidental losses, the two mapping pairs
decided to take a structural approach to the mapping, treating the
belt as a whole. This meant acquring actual, measured

thickness on the formations and their parts individually. In
this manner, drilling with reasonable expectations of being at
about the right sites could be planned for the future with no

extra effort - the proper positions would become revealed.

Efforts were concentrated in the beginning at traverses across
the formations, from Minnes up to Boulder Creek. As the vnits
became clearer, they were extended longitudinally; In this

fashion, by chain-measuring selected good exposures across the
sequence, and then rapidly following their longitudinal exten-
sions in the topography, the thicknesses for the formations and

their parts as expressed in the cross—sections became apparent.,
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{continued)

There is a natural rhythm apparent in the thickening and
thinning of the fommations along the belt.

In the latter part of the season, efforts were directed at
refining the sections in the lower part of the Gates, so that
the ‘excellent Torrens marker can be used as a guide for the '

Gates Coal Zone No. 1 immediately above it,
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4.3.1 .Structural Setting

It may appear while examining the 32 structural cross-sections
that the geology through the 31 km of Secus Mountain has been
over¥simp11fied and drawn as too Tayer-cake; this is not so.
The Wapiti Anticline's west flank is amaz%ng]y regular, almost
unbelievably so consideripg that it is part of the inner

foothills.

The only major disruption is the Saxon Thrust, but exposure is

so good that it does not present a problem.

Along the Tong southwest side of the property, the Rockies'
front-range thrust limits the extent of Cretaceous rock. The
crew did not pay quite so much attention to the position of
this thrust through all of the 31 km, as through much of it the

Boulder Creek forms the cap to the sequence.

Along the long northeastern side of the belt, the Torrens

easily defines the most-prospective section of the Gatés, and the
Moosebar and Cadomin box in the Gething. The Gething can be pene-
trated in entirety by single holes no deeper than 200 m along its
entire length, from Five Cabin Creek through Secus Mountain. The

Moosebar recession forms an excellent drill platform.
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{continued)

Much of the valley bottom land lining and separating the
four major foothills of the Secus area (from the north:
Dumb Goat Peak, Mt. Belcourt, Secus Mountain, and Ngkik
Mountain) hides the sequence, and study of the sections
will show congiderable space for which there is roam for

undiscovered structure and variation.

For 1981 Crows Nest Resources has decided to concentrate on
three smaller areas in the region. This will allow for exam—
ination of these problems in detail. There is certainly

much more detail mapping to be done.

On many of the sections, there may be seen no need for further
mapping -~ the space available is filled by known units. On
others, however, there is room which must be filled by more

section, repeated section, or changing structure,

47
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(continued)

Most of the unexplained space the author feels will be
found to be taken up by firstly a distorted zone extending
about 1 km northeast from the front-range thrust, and secondly

by the subtle changes caused by the ovgra1] en echelon nature

"of the entire belt, as shown by the advances and recessions of

the front-range thrust nearby.

The Petro-Canada 1:25,000 maps account for the extra space by
drawing in single thrusts where necessary. The interpretation
presented by the Crows Nest Resources crew accounts for most of
it by stating that it is mostly illusory, and the illusion lies
in the subtle-by-the-kilometer changes in strike and dip inher-
ent in very large en echelon folds such as the Wapiti Anticline,
which runs for over 100 km. This interpretation would account
for the flattening and curving seen in the Cadomin on the
Narraway River at the south end of Nekik Mountain, and the same
feature in the Boulder Creek on the north bank of Belcourt Creek
in the 11,000 South - 13,000 South area opposite the south end

of Secus Mountain.
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Sterecgraphic Analysis

507 bedding attitudes (strikes and dips) were plotted by
computer in scatter diagrams and contour pole plots. Since
the whole of the Secus Mountain area is located on the west
flank of the Wapiti Anticline, and as the westerly dips are
very regular (at least in a broad sense), the use of average
strike and average dip direction in setting a grid for the
area is especially effective, Drill placement and core

interpretation should be relatively easy.

The attitudes were run in six sets: primary division was
based on the drainage round the four major foothills — Dumb
Goat Peak, Mount Belcourt, Secus Mountain, and Nekik Mountain,
The Dumb Goat block was divided further into two sets: the
upper plate of the Saxon Thrust, witr} the name Dumb Goat left
on, and the lower plate, named Whatley after Whatley Creek.

None of the Crows Nest licences are in the Whatley block.

A final set was run combining all five blocks. The average
strike camputed in this final set, 326 degrees, was used as
baseline, and the average dip of 33 degrees gives the average

dip for mining throughout the 31 km length of the area.
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{continued) .

The individual average dips for each block, however, were
used in constructing the cross-sections within the block.

These'are stated on the sections.

The table following lists the average attitudes, and the

twé]ve pages following are copies of the stereoplots.
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TABLE NO. 3

Secus Mountain Area Average Bedding Attitudes

Block No. of Attitudes  Average Strike Average Dip
WTLY Whatley 65 327 40 SW
DBGT Dumb Goat 92 ' 313 41 SW
BLCT Belcourt 81 322 37 SN

' SCUS  Secus 143 331 31 SW
NKIK Nekik 126 339 22 SW

COMBINED 507 326 33 SHW
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