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INTRODUCTIOl'-J

In the summer of 1972 field work on the Peace River Canyon coal

properties of Cinnabar Peak Mines Ltd. began on July 3 and ended July 22,

with a field crew ranging from J1. t·o 7 men. Exposures of the Gales Formation

were exornined t·o clet'ermine whcH'wr coal occurrences wHhin the Gates south

of the Pine River are prcseni' on the property. Th ick overburden near Joh nson

and Coalbed Creeks which caused difficulty during the 1972 winter drill ing

program was invcstigot-ed by a hammer seismic survey. Clearl-up along 1971

access routes and loealing and flagging access to proposed drill sit-es was also

carried out. Accornrnodation for the crew \\'OS rent'ed in 11udson Hope, about

20 miles by road from the propedies. Transportat-ion was provided by a renled

4 x 4- truck •

SU/v\/v\ARY AI~ D RECOMl')\EI"-J DATIONS

The Gui es rUIIIlU i iUll wu~ eXUl1I i nl.':::J Lui furl eel io revea l U'-I/ iiiC lor

coal occurrences although sediments are locolly carbonaceous. A hammer

seismic survey conducted over a limit-ed area showed a thick accumulation of

overburden northwest of drill hole 112 and suggest·s a pre-glacial stream channel

along parts of Johnson Creek. Access to the northwest corner of the property

can be obtained via an old railway right-oF-way which leads from Moosebar

Creek to the W. A •C. BermeH Darn. A proposed dl" ill i ng pro~Jram has been

outlined to test the Trojan Seam initially at a spacing of 4000 feet lear the

trace of the oui'crop. The outline includes more closely spaced holes both

neor the outcrop and farther down dip.

It is recommended that t1 drilling program be undertaken to obtain

addilionol geolo~JicC11 and engineering data on the Trojan Seam and on the

Superior Seam which is stratigraphically above it-. A strctHgraphic test hole

located at drill hole /13 shoulrl be drilled through the Gcthing FormaHon to

provide information on coal scorns bclovl the Trojan Scorn.
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PROPERTY, GEOGR;\PH IC SETTlI'-JG, GEOLOGY,

At--J D COAL SEA/v'\S

The property consists of 37 coal Iiccnces comprising 21,755 acres

and options on 5 leases comprising 1600 acres. These are locat'ed on both

sides of the Peace River Canyon in nort·heastcrn Brit'ish Columbia, a few

miles downstream from t·he Benneti' Don1 and from 10 to 20 miles soufhwesf'

of Hudson Hope. Access to the properties is by highway, logging roads,

and other unimproved roads. They ore about' equally disf'ont· frorn Robert·s

Bank near Vancouver and Prince Ruped, less i'han 700miles .. A spur line

40 i'o 50 miles long will connect· them to an existing roilroad •

The rocks in and near the Peace River Canyon consist of lower

Cretaceous sandst'one::s/ shales, rnudst'ones, irollstone, conglomerates, and

coal seams in i'he t/dnnes, Bullhead, and Fort St. John Groups. The

Gething Format'ion cont'ains the coal scorns thot are of interest. Much of

are mosl'ly along creek beds and ridges. The area can b8 divided inl'o lhree

bands on the basis of geological structures: a western band with apparently

uniform dips mostly less i'han 20° to the west' and sout'hwest and decreasing t-o

the southwest, a ceni'rol disturbed band with folds and faults, and an easi'ern

band wi1h most'ly ();liform dips up to 30
0

1-0 the oost·.

Twenty coal seams with average t-hicknesses ranging from 22 t-o 129'}

inches hove been correlated, some definitely, olhers less definitely for as

much as 11 miles along their s1Tikes mostly on fhe propcrt'ies of Cinnabar

Peak I\~incs Ltd. Tho)' underl ie much of the properties. Prel iminar}' est'imat-es

of f'otal reserves are more t'han ono billion tons: indicated 400,000,000 fons and

inferred 680/000,000 t·ons. Preliminory est'imotcs of potcntictl coking coal reserves

in the Trojan and Superior Scoms Clre 250,000,000 f·ons •

_.__._.-----_.__._--------~--,,- ..__ _-----_ .•.__ .•._-_.._~_ .._-_._-,,----_.._.-.....•--_._..-._.__ __., __._-
HAUl nUA/ll. I\; A!,!,uCIAII!; LID.
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GATES FOR/-AATION

At the Peace River Canyon the Gates Formation overl ies the tv\Oosebar

Formal'ion and is overlain by marine shales of the Hosler Formotion. Sections of

the Gates Formal·ion t01all ing 245 feei" and 430 feet have been measured at

Steambooi' Island and Johnson Creek, rcspeci'ively (Beach ancl Spivak, 1944) .

The follov/ing refJionClI description has been summarized mostly from S1-ott (1968).

The Gates holds formotion s1atus only in tho imrnediah3 viciniiy of i·he Peace

River Canyon and is reduced to member si'otus to ihe south where it- becomes

1·he lower member of the Commoi'ion Formation. To the north jj- form~) port of

the dam inant!y morine Buck inghorse Formation. The base of the Gotes Formalion

is gradaJionol info the underlying Iv\ooscbar muds1'ones and shales. The boundary

is arbitrarily drawn at the bas? of lhe firs1- 1hick and relaHvely con1inuous

succession of fine--grained sandstone. The upper boundary of ihe Gaies is

reported to lie aI' 'J persist-onto stratigraphic position. The thickness of the Gotes

increases to the southeast wit'h most of the increase due to mudsfones of fhe

l 1 h r- • ~I·' , I· ~l . ~" '..
!'.'~0ose... 0.!..-0rmn j! C'!~ c;rrl n. ! n gIn j-P rn !)I III t·() <;0 n oc;ronp n n n 1.0n)() no r.P() lIS SP.O Imp. n lS

that are included in fhe Gai'es Member. Soui'h of l·he Peace River Conyon, the

Iithology of the Gafes chonges 91-adually horn off-·shore marine sandstone and

mudstone info delta and flood-plain facies in its upper pad at and south of the

Pine River. These upper continental beds, characterized by carbonaceous

sediments cll1d cOell, thicken south of the Pine River.

On t'he south side of t·he Peace River Canyon the outcrop pattern of

the Gal'cs Formation forms an irregular U open to i-he north. It VvJS checked

for cool seams at a few ploces. On Coalbcd Creek good exposures of the Gates

Formation were examined odjacent to the Johnson Creek logging access road.

The rocks st-rike 8
0

and dip 24
0

E. About 200 feet of sandstone and mudstone

are exposed olong the creek bonks. At its bose the section here consists of

aboul' 100 to 150 fccf of olive grey mudstones Clnd sandy mudstones with a few

sandy uni1s up to two feet thick ncar t·he top. Burrov/ing and frace fossils

arc presenl' locall>,. Spherical concrefions \vith nwrcosilc cores are common.

The base of th is unit is gl'Odotionol wi!h !hc IV10oscbor FonnCltion. Ncar t-he

.~

"

--------_.._-----_._-----"_._,--_.__.~.__.__._,.----_."-.._--_._....._.,_....__.----_._....
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4.

con1act 0 lens of vitrinif'e 4 inches thick and 2~ fee l' long \va$ found vv'i1hin

the mudsf'ones. Overlying lite bO~)GI mudst"onc unit· is 30 1-() 50 feet of sandstone,

with beds from i inch 1'0 3 feet thick, separo1-E:cl by argillocGous portinDs, The

sandstone is mediurn grained and locally ripple rnarked; thick sandstone units

contain lorge-scale cross-bedding. Argillaceous portings and interbeds ol'e

chippy and contain cliscont"inuous sandy lenses. Above lhe sandstone unit is

25 1"0 40 feet of block chippy rnudsl'one containing a few sandy units. A

5-fo01" bed of massive sandstone overl ies the mudstone (mel marks the upper

lim H of exposure of the Ga tes Forma tion on Cool bed Creek .

Exposures of fhe Gates FormaHon were also found along a norlh~

trending ridge east of IVloosecoll Loke. There lhe rocks hove variable dips to

the east and soul-heast vv'here tl~ey form part of the eastern limil"s of a southerly

plunging anticline. Dark-grey 1'0 olive-grey mudstones and sandy muds1'ones

overlie the Moosehar rormation. Locally l·hey alOC carbonaceous and micaceous •

,The mudst·ones are overlain by a rcsisl"anl" sandsl'one unit forming a 20-fool" cliff

nenr ;1.(> tnn nf fhp ridoe" R(~C1lJlor beds in iTlt~ so.ndsl"Onc,~ to 1 inch 'ill ick rare
I \",.I' "'" ~-~ ..

separated by argillaceous or micaceous parl"ings. The sandstone con1ains brown

laminae ~ inch apart; it weathers into plates 1 t"O 2 inches l"hick. The resislant

sandstone is overlain by recessive, poorly cxposed, olive grey mudstone.

On MoosebGr Creek less lhan 100 feet in the lower pad of l'he Gates

Formation is exposed. The /\~oosebar-Gatescontact is gradational as at ol"her

10caliHes. The beds strike 140
0

ond dip 15
0

SVV. The rl1udsl'ones of fhe Gates

Formation tend to be; sandier than those of the f\'~oosebor Formatiorl. Black,

spherical concreHons with (llarcasi1e-rich cores are locall)' Clbundant.

Cylindrical bUITO\",'S ,~. to ~ inch in diameter and up to 8 inches long, per

pendicular 10 beds, are found locolly near the contact. At" the forks on

Moosebor Creek is a resistant arnillaceous, corbonaceous sandstone unit 3

feet thick.

--..,.,-------_._._------_._,--~----_._..._.,~" ...._----"------_...._..,._--_._.,.,._-~, ...---'-_....._-,--_.-'".....__....,.---'.~ ...._--"" ...._._._._-
IIA'.IIIHlAIH_ I~ A~.',OCIATL:; LTD,
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Along Burnt- Trail Creek the only exposure of the Gales Format'ion

is one sCtndst'one outcrop. The Gafes.Formation WClS not comple1ely checked In

the northwestern and western paris of the property r nor the norlherly part of

the band cost' of t-he piped inc •

OVERBURDEN

Parts of the orcas dra ined by Johnson r Coo Ibed, Burnt Tra ii, and

Moosebar Creeks, are covered with sur-ficiol deposits. Overburden thicknesses

greater t-han 100 feet· and even 200 feci' in one place (1 long Johnson Creek

hindered elri I! in9 and sarnp ling in the 1972 wi nt-er dr ill ing program. In order

to obtain informat-ion on the thickness of overburden lo aid in selectinfj drill

sH'es and mine planning, a harnmer seismic survey \\lGS conduct'ed on part of

the properly near Johnson Creek.

Six lines were run; they are locat-ed on Fig. 6. Lines 1,2,3, and

4 are near similarly numbered drill holes of the 1972 winter drilling program,

previously narned MoosebClr Creek, Johnson Creek, Coalbed Creek, and

Strawberry Acres, respecHvely. Line 4A was the initial experiment'al line,

and Iinc 5 was run along the logging road west of Johnson Creek more or less

perpendicular i-o line 2. A Huntec FS-3 Facsimile Seismograph Y'lith 400 feel

of cable \vas used. Energy Vv'as provided by an 18-pound hammer strik ing a

12-inch iron plate. Adequate response was obtained wlrere the plate restecl

on well-consolidated silt. Near drill hole III where the silt· was poorly

consol idalod, the energy was inadequoi'c f-o penclTote to bedrock.

Minim.~~prcad RCC1u~r~menls_

Reflection profiling: bedrock depth 50 1 to 100 1
: spread 50 1 to 150 1

bedrock depth 100' 10 200 I : spread 100 I to 250 I

Refraction: 200'

Subsurface Covcraqe
------'"--,"---

Reflection spread 01" 100 1 int-crvals

Refraction sprcod at· beginning ond end of line and os required olong line

_.._ _--_.--------,,~----~--_..•...,.-._._-_.--,-----..•_----._._._-,------ ..__._--,~---,,--_ ~._ .._._ ..
tll\LFIHLIAHL 1\ A~,~;OCII\II ~: I.Yu.
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Minimum NU!libcr of Hommel' Blows--------------
Reflecf-ion: 2 blows every 10 feet

Refraclion: 1 blow every 5 feel' 10 20 feet beyond crH-ical disf-ance
and 1 blow every 10 feet fhereafter.

Inj-crpretal-ion of lhe seisrnic data involved sorting auf- sef's of 1T1ulf-iples

in order to disHnguish bedrock refleclions from intra-overburden reflections. As

many as three multiples con be cxpecJ-c:d from a shallow primary reflection wilhin

1-he overburden. The multiplying surface appears 1'0 be fhe base of the weafhered

zone. Cross sections (Fig. 4. and 5) were ploHed for each Iinc run: each point

represenfs a reflccHon correcfed for £.\ 1- and smoothed for near surface irregulorifies.

Dipping beds have nol- been migraled. VclociJ-ies encountered were

weal-hered zone: 1000 fa 1500.ft./sec.

sil1--unconsol idol-ed 1500 to 2500 ft./SE~C.

sil t-co~lsol idol-cd: 4500 ft./sec.

mudstone (I\~oosebar) 5500 ft ./sec.

The interprewlions of iines 1,3,-4, anu 4/\ U!e ~:l(.JWII III ritj. 4 Ul-,J of

line 5 in the lower part of Fig. 5. In relal"ing the seismic dat-a lo lhe 1972

winter drilling dot-a, the only criteria for distinguishing bedrock from inlra

overburden reflections WClS lhe relal-ive dip of each primary reflection and its

set· of multiples. V\/ifh this relation established, boi-h reflections could be

continuously correlated in about 75 per ceni" of the records. Rood cut-s along

line 5 show well consolidated sill which could well produce intTa-overburden

reflecHons.

The interprel-ation of Iinc 2 is shown in the upper parl" of Fig. 5.

The dips encountered suggest an increase in the depth lo bedrock. An inira

overburden reflection, perhaps caused by nravel or well consol idated clay, or

silt, appears olong the line of or near I-he point where t-he dept-h to bedrock begins

to increase. Interpref-aHon \~'ould be ambiguous beyond fhis point if if- were noi

for the well defined dips near lhe end of the line.
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The seismic dolo, geoI09)" andtopoDrophy have been combined in

Fig. 6 to show bedrock contoUI'S und th icknesscs of overbLwdcn a lon9 and

near pad of Johnson Creek. Fig. 6 incJicalcs <.1 northerly trending pre-gloeiol

bedrock channel which cnl'crs the present Peace River opposif"c Granl Flat.

This chanr1el has subsequently been filled wit-h glacial-Iocustdne silt, and

padly re-cxcovaled in ploces by the pres8nt Johnson Creek. fl/\oosebar

Creek and pads of Coolbed Creek ore posf-glacic,d streams. Except along

the pre-glaciol Johnson Creek strearnchannel the thickness of overburden

is generally obout 100 feet' or less.

PROPOSED DRILL SITES AND ACCESS

A railway right-·of-·\'voy leading from fv\oosebar Creek to the W.A.C.

BenneH Darn was loealed and flogged alrnost to AylClrd Creek. The trail will

be useful in providing access to the rlorthwesl' corner of the property. One

drill hole wa~ locat"ed and flogged on f'he cost side of Iv\ogul Creck about

1000 feel nodheasl of the railway righl·-~of~way. Other areas for proposed

drill sites bet"ween drill hole 111 and drill hole ~/2 were examined. Current

logging in tho area is continuing to open up the area and access will be

relaHvolyeasy_

The proposed drill ing is out·1 ined in Appendix 1, and t-he local"ions

of drill holes are shown in Fig. 20 The property is divided into tV/O areas

separated by the normal fault" cut1ing through Mount" Johnson in a northerly

direct"ion. Ho les have been outl ined on a spac ing of about 4000 feet wi th

more closel)' spaced holes inlended to follow the evaluation of initial results.

The foot'oge to the Troion Seam has been es1'imatcd wi!-h the aid of cross

sections.

t ~ l" t I f' I \ :" I 11 f' I. ' . , /··1 r' I I I'
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CO t"-J CLUS I() NS

The Gates Formation oLd'crops on lhe Peace River Canyon coal

properties soul-h of the river in t-he form of a brood U open to the north.

The sondsl'oncs and mudstones are locally carbonaceous ond a mInor

occurrence of coal was noted on Coalbed Creck.

Hammer seismic t-echniques were successful in determining fhe

overburden thickness except where inlTo-overburden reflections obscure

the bedrock reflections. Thick overburden ussociCl1"ecJ with a pre-glacial

erosional dionnel was revealed. The overburden probably does not- greatly

exceed 100 fcc t in other areas.

Proposed access too t-hc northwest pari- of 1'he property fa Ilows an

old railway right-or-way. Oiher areas can be easily reached by short

oddit'ions to exishng roads and trails. Proposed drilling which is warrank~d

from fhe 1971 exploraHon ond t'he 1972 winter drill ing, has been outl ined

.. ,. -,t I· I t 1. ,1 1.,_ ,.L_ I.__ !.-....-. \ ...... ~._._ ... ..- ....... __ : ...... _on a reconnaissance OU~i1S WIIIl l;SIIiIIUleu Ul;I.JlII:> IU 1I11.: III...J!UII ..)CI..~111 IUII:JIII~

from 250 to 1650 fee t •

Respecl-fully subm itted,

Edmon ton, A Ibedo
August 31, 1972

G. A. V~~_.D)'ck, B.Sc.

J ,;;; /) .', /,'(/

,/// (/ ( ,,<",( c'Cc.{ ,

K.P. Ridell, 13. Sc.
I 'j 2,/,1 (J

.(~I) !f--:,.//:_{j~"~/-f..

L.B. Halferdahl, Ph.D., P. Eng.

I:xpilY DiltU: /\U,;lIs1 :i, 1913

_~~'_'.'_k ' "' "__'_"""'''-_''' '_'''''''_' _..... ...._~......_ .......__._... ',.,__.__.__. ._,.__...._ ...--._....·,·,.__.. ~~·........Ir, ... ,_... ~, ·•
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... CERTIFICATE
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I, Laurence 13. Halferdohl, with business and residence addresses

in Edmonton, Alberlo, do hereby cerHfy i-hat·

1. I am a regisl'ered Professional Geologist and Professional

Engineer in the Province of Alberta and a licensed Professional

Engineer in fhe Province of British Col umbia •

3. From 1957 to 1969 I was on i-he staff of i-he Research Counci I

...

...

2. I ~m a graduate of Queen's Univcrsit·y, Kingsion, Oni'ario

(B.Sc_ in 1952 and {VI. Sc.in 1954 in Geological Sciences

in the Faculiy of Appl ied Science) and of The Johns Hopkins

UniversilYr Baltimore, W\Orylond (Ph .D. in 1959 in the

Deparhncnt· of Geology) •

6. I have not received nor do I expecf- to receive on)' interesi',

direc1ly or indirectly, in t-he property described in this report'.

of AILerl'a as a mineralogist· and geologist- where I \vas in

charge of the minero logy labora tory ond conducted various

fieid and ioborarory invesi'iguiiutls.

4. Since 1969 I have been a consulting geological engineer

conducting and directing property examinations and

evaluations, and exploration prOfjrorns for melallic minerals,

industrial minerals, and coal.

L.B. Holfcrdahl, Ph.D., P. Eng.

5. The data in th is report were obt-ained from publ ished and

unpubl ishcd reports and from work carried aui' on the properties

directed by K. Ridell and G.A. Van Dyck from July 3 to

J ul y 22/ 1972 and under my gencro I $upervis ion •

Edmonton, Albertc!
August 31/ 1972
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... APP[~--JD1)( 1 : PROPOSED DRILLlt'-JG

--~-''''l''-'----

... Class Locotion Esl-ima1'cd FootClgC to Tro ian Seam
~,

._---

... AreCl V/est of FClult
0"'"

A NE corner licence 1035 350- A SVv corner licence 1026 250- 300,-
A N centre licence 1026 550
A Centre licence 1030 1800-;'-- A NW corner licence 1021 800
A t'-l E corner licence 1022 850
A E cenf-re licence 1020 1100- A CentTe licence 1019 300

,3 6050
,,~- B S cenf"re licence 1035 1350
"1 B Centre licence 1029 950~

j
B E ce nf"re licence 1027 1200- Centre licence 1021 1500

~

B
"' NE corner licence 1041B 1650

-,--_.~,.__ .__ ._....~.- ~

"" rA. UUJV..
':1i.

licence 1034t C W centre 350
,:J

C SE corner Ii cen ce 1030 300- NVv' corner licence 600
1

C 1030
C E cent-re licence 1026 650

~:
';;.1Ii

C Centre licence 1023 350 - 400-
ll' C E centre licence 1022 1090-1150

",t C N cent-rc licence 1020 950-1000
4450

1"

D SE corner I icencc 1029 1100
D NVv' corner licence 1029 1050
D N centre licence 1027 1600
D SVv' corner licence 1020 1600

5350

Area East' of Faul t

A NE corner licence 1031 500
A SVv corner licence 1047 500------....-

1000

* Stroligrophic fest hole throuflh Gething Formotion
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Name

--------_..

M. Chamberland

L. Halfcrdahl

K. Karpiak

B. Redpath

G. Rcrnfert

K. Ride 1\

G. Von Dyck

Posif·ion

Laborer

Geologist

Laborer

Assistanl·

Laborer

Geophysisl

Geologist

19.

---------
Time on Properly

1972

July 7 - July 21

July 3 - July 9

July 4 - July 21

July 3 - July 22

July 7 .- July 21

July 3 - July 14

July 5 - July 22
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