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.a ,’ During the summer of 1973, Utah Mines Ltd., a wholly owned --. .'('y 

subsidiary of Utah International Inc., conducted a coal : .-'T. 
. <-; 

-exploration program in the Carbon Creek Coal Basin of north- .c -': 
., ' . ;:-> 

eastern British Columbia. Exploration efforts for this ; : '.- 
: j:;. 

third year of operations were concentrated in the northern - -. 
:r 

and central areas on coal licence nos. 1736 to 1767 inclusive, 
-'; 

'. .i 
.' ;_ _ and coal lease nos..319 to 328 inclusive, 

.i .;. 
an area of 42 

A voluntary reclamation program was carried. 
'; 

.square miles. 
._ 

'. 
-. 

out-over the.disturbed areas within the,entire 65 square ‘a. ( ,. . . 
miles of the property, 55 square miles of coal licence nos; . ' ;. 

. :. 
1736 to 1790 inclusive, and ten coal lease nos..319 to 328. : 
inclusive, held by P; Burns Foundation Ltd., under option-to .. :. ~- 

Utah Mines Ltd. 
'T 

: . 
.A 

..' , '_ .: 

The main objective of the 1973 exploration program was to .- 
', ,test the lateral continuity and character of seams 14,.15. and 

._ 

,'31,. which were estimated to contain, prior to the results of 

(TJ " .' this year's program, approximately 50 per cent of the in-place 
.. coal reserves having the best overall coking properties in 

the Carbon Creek,block. '.'. I 
-. 

. : . . ..: 
__.' . . ‘- 

: * ._ I ._ . . . 
. . Qn 15th May, 1973, mobilization commenced by barging camp 

:I _.. 

facilities, road building equipment and supplies from Dun- >. 

levy Landing (a .docking.area on Williston Reservoir, approx- '.l 

imately'ten miles west of W.A.C. Bennet Dam) to Carbon Creek. 

-Final mobilization- of drill equipment was completed on 27th .' 

' May; 1973, following completion of the preceeding Dunlevy : _, :'; 
_ ::; pr 'project. (See "Dunlevy Project, Report of Exploration 

:-- 
. 

/*, 
:. 

Activities, 1973 Field Season") All over-water operations I;: .-. 
'.. 

. . .,. were‘contracted to Findlay Navigation of MacKenzie, British 
.: 

Columbia. : __ . ..A 
.~ '. '. ..,. '. : I 

: _. 'j 
Camp facilities were.completed using the site for the 1971 -/ 

..= I> 

~. and 1972 programs, an area one-half mile north of Seven Mile ..i. 

@: .' Creek, on the west side of Carbon Creek. Road construction 
_ .;: :- 

_ - 
.' . .~ 

_ : .- l- '.. _' .:.:..I 
,. 4 

. ;-.- 
.- 

> 
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for the:1973 program had already begun with, equipment brought 
over on the first trip during the Dunlevy project. '.. 

_. - . . . . '. 
Upon returning to the Carbon Creek area, all access roads 

were f'ound to be inexcellent condi:tion. Bridges and abut:- 

ments needed no repairs. During 1973, an additional four. 
and three-quarter miles of access roads were constructed. --. 

Road construction;drillsite preparation, .and reclamation 

work was contracted to Peter and Paul Denieulemeester:;,Ltd. of 

Chetwynd, British Columbia. Slashing, burning and burying . 
debris in accordance with Forest Service requirements was 

carried out during the.road building program. . . .). ._ , 
: .:: _i_ 

', ,- s 
Drilling operations (Canadian Longyear, drilling contractor) . 

commenced on 29th May, 1973, and were completed 5th September, 

-1973. Eleven HQ (2 l/2") diamond drill, core holes were corn- 

pleted for a total drilled footage of 6,642 feet. In addition, 

bulk sampies were obtained from three principal coal seams by 

drilling 'five 6" diameter core holes for a total footage of 

846 feet. All coal core samples, 1.0 foot and greater, were 

field tested for their freelswelling properties and then 

forwarded to~laboratories for additional controlled analysis. 

All rock cored was studied and litholog&ally described. In 

,addition, each drill hole, when hole conditions permitted, 
was probed using.a geophysical instrument which recorded a 

gamma-ray curve and resistivity curve of the stratigraphic 

section. 
-. , 1 _. . . 

~.' . :.- .: ,.::,. .' 

From 1st to 25th July, x973, drilling operations on Carbon _ 

Creek.&re interrupted while 'the drill equipment was used to. 
complete the 1973 East Mount Gething and Adams projects. 

(See respective report<, "Report of Exploration Activities, .',. : 
1973 Field Season") During this interval, a B-l helicopter . 

was retained on a fu'll-time basis ta provide access to.these 

areas -f'rom the Carbon Creek base camp as well as'support for 

a reconnaissance.geological mapping program in 'the area. 

: 
-. 

: . 

. ,’ 
: ., 

._ 
1.’ ‘_ .: 

.I i2-. 
. . 

. . .’ 
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:, Al$proximately thirty miles of geologic traverses were com- ( 

8.' 
pleted on varibus'tributaries of Carbon Creek.' -_ :. 

: 
2. - 

Utah's exploratory driifinq in the Carbon Creek Coal Basin 
~. : has tested approximately 2,800 feet of the coal-bearing .. 

. '. 
Lower Cretaceous Gethinq Formation. Results continued to 

'confirm, as originally anticipated from all previous drilling' 

in the Carbon Creek area, that the principal coal beds remain 

;_ tobe lenticular over relatively short distances, continue to 

split' in places and change in quality between drill holes. 
. . - .: : 

. Structurally, the Carbon Creek Coal Basin is a'broad, syn- 

clinal feature located.in the Inner Foothills of the Rocky 

.Mountains. The Foothills Belt is qenerally'characterized 

'by.complex.folds and major west-dipping thrust faults. 

Relativelyens are recognized in the 

'Carbon Creek area, as compared tb the more complex structures 

'_ within,this deformed belt. '.. 
- 

“'Utah% program to.monitor the environmentof the Carbon 

Creek' area was continued in'.1973 by B.C:Research. These 

ecological studies of the flora, fauna and physical para- 
meters will be utilized as a base guide to minimize environ- 

mental mine devel- 

opment. eclamation project was 

initiated by Utah slashed areas, 

drillsites, and road-sides wer ,graded -and seeded and approved 

by the British Columbia Forest Service. 

t 

To control unnec- 

essary erosion, due to road con truction, water diversion 

ditches' and cros's trenches were constructed on exces'sively 

steel$road grades. 
J..'. 

0. -: 'Y . .._" 

& _'_ '. ., 

INTRODUCTION 

This report provides'supplementary,qeoloqical data to explor- ' 

atory programs conducted by Utah Mines,Ltd. in 1971 and.1972 

on 55 square miles of coal licences nos. 1736 to 1790 inclu- 

sive, and 10 coal lease nos. 319 to 328 inclusive, held by 

._ i : 
I. .~ -3-' ' '_ 

', 
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.~. ._._ * P:.Burns Foundation Ltd., 
': . 

under option to Utah Mines Ltd.. *' ": i 
Q, _, '-. '-, :. --.. .. 

Early in 1971, 

:..,: y 

Utah International Inc., parent company of 
1 

Utah Mines Ltd., negotiated tiith Trend Exploration Ltd., a -. ..: 

Colorado corporation, the transfer‘of 143 coal licences ., .'-iJ 

covering 89,753 acres in northeastern British Columbia. . ':... 
Contiguous with 55 coal licences in the Carbon Creek area I' 

-I are ten alienated coal leases; totaling 6,400 acres acquired ..,.){, 
.' .;through.negotiation with the Burns Foundation Ltd.. of Calgary. 

,. 
~..G 

An initial exploration program in 19,7i indicated favorable 
_- 

: : results for a continued exploration effort. .By the 'end of the : 

'.. '1972 field season, twenty-three HQ (2 l/Z") diamond drill core ' 

holes, totalling 16,048 feet and 34 miles of access roads had 

been completed. '. ; 
.' 

. . 
The 1973 exploration program was planned to test the lateral 

. ..continuity and character of seams 1312 and3 

6. 1.. holes, 
Eleven core 

totalling 6,642 feet were drilled, supported by an addi- 

tional 4 3/4 miles of constructed access roads. 
-.;:,., 

PROPERTY 
. . : . ~: 

. 

.The Carbon Creek property, one ofI four'licenced areas, (Figure 

.l) comprising a,fotal of 89,753 acres, was acquired through a 

.~ negotiation agreement with Trend Exploration Ltd., a Colorado 
: 

, corporation. This licenced area, '(Plate 1) is comprised of a : 

'total of 65 square miles of coal licences nos. 1736 to 1790, - ..'. 

inclusive, 
:: 

and ten alienated coal leases nos. 319'to 328, 
,' 

inclusive, held by P'. Burns Foundation Ltd. of Calgary and :. ~': 

'- under option agreement to Utah Mines Ltd. ._ : :_., 
. . : I 

; 

r 
Details as to.the ownership agreements and interest concern- 

: - inq the coal properties are not contained in this report. 
_' -m 

Utah Mines Ltd. is sole operator of the property at this . .. .' 

time and has available all legal documents pertaining to 
; ',i 

-:.. 
working agreements. '-. ,.. 

: 

- 

., ~’ -  ̂ -‘4- './.. .: : :: 
: ., . ...' 

i .. .. :: 
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IiOCATiOi AN6 ACCESS I . :: c- -; 

The Carbon Creek property is located about 20 miles west of 
'i: 

": 
the W.A.C. Bennett Dam, and approximately 25 miles north of 

':, 

: 
._. ..; 

the John Hart Highway, which connects Prince George and 
/. .s 

'. yi;.. 
Dawson Creek. Chetwynd i's approximately 45 miles to'the :.L?, .' + 
southeast and Mackenzie is 40 miles to the southwest.. No 

. . > : 
., 1.;: .-' 

public or private access roads exist allowing vehicular access 
;:~ 
.f . i 

into the Carbon Creek area. : _ 
-. . . L- .-;. 

_ :A' : 
. _- ‘:: 

.The Carbon Creek embayment of the Wiliiston Reservoir extends- 

five miles southward from the main partof the lake providing 

access to the norther'n.end of the property. From Dunlevy 

Landing (a docking site asproximately ten miles west'of the 

.W.A.C. Bennett Dam) to Carbon Creek, an overwater distance of 

25 miles, adequate water depth permits large boats and barges 

easy.access into the area. 
. . . 

Acc'ess'via chartered'float plane or helicopter is.available 

from Mackenzie or Fort St. John. '. 

_ 

ECOLOGICAL STUDIES * _ ..,_ 
i ._ 

‘. 

‘. ., 

B.C. Research, an independent group supported by the British 

Columbia Research Council, continued an. ecological survey, 

designed to monitor the existing environment of the Carbon 

Creek,area.‘ The survey commenced'during Utah's 1971 explor- 

ation program and continued during the 1972 program. The 

survey includes studies of wildlife, fish, vegetation,.water 

quality, with' stream bed and soil sampling. Float trips 

down Carbon Creek, helicopter-supported f‘ield trips; road 

and off-road traverses were conducted by a two-man team for 

one week during July, 1973. This survey'was performed to 

provide a base guideline in which subsequent environmental~ 

changes due to exploration activities or mine ~development 

may be compared.. 
. . 

~ ._. 

.- 
\ .: 

_. 



. ,. ._ : : 
: ; : ,:- . 

-_. _- 

. . . 
.::: 

: . . ,. ._ I., 7,~ : ,:. ‘- 
_ 

"RECIZ#ATIQN 
,. .:.- 

,_ 1 ', c .5;,;' 
a:. 

During the 1973 exploration program, Utah Mines Ltd. initiated . ~I:: 

a reclamation program on the Carbon Creek project. Measures sj. 

.; 

: .: :.. 

, .i 

*.,_ 

.  . . I  

were ~taken, with the approval pf the British Columbia Forest .; 

Service, to minimize disturbance to,the area due to road and 
: li 

,. ::: 

drillsite construction and to protect and ensure proper drain- -- :I- 
__, 

age, minimizing siltation of stream beds. 

were avoided during road construction, 

Excessive grades .: .;<, 

but where necessary, .I': 

cross ditches for erosion control were added. All timber 
-.i,.; 

. . . . 
felled for road construction, including leaning trees, were t 

.slashed and bucked and met the approval of the British Columbia 

Forest.regulations., I '. , 
. . 
Prior to the conclusion of the explorati,on season, road shoul- 

ders, drillsites and campsites which were cleared during 1971, 

1972,and 1973 exploration programs were cleared of any debris, 

regraded and seeded with a seed mixture suitable for the 

,environmental conditions of the Carbon Creek area. This seed 

@ I.. mixture was recommended and approved by the Forest Service and 

consisted of the following seed: - 
. _' .,. 

., ~Crkeping Red Fescue ?.40%' 
:: ., .' 

Alsike Clover 40%. . . _' ,, .:. 
Timothy .: .:2os .: - --!’ 

. . . 
Excessive debris which could not be buried was burned when wet 

weathers conditions prevailed. Burning permits, with certain 

'restrictions, were obtained from the British Columbia Forest 

- '. .Service. .._ : _' 
-. .' :_ L . : : ',-_ _ ._.~ _. 

SUMMARY'OF .THE '1972 EXPLORATION .RES&TS 
__ 

'1. Fourteen HQ (2 l/2") core holes were drilled in the Carbon 

Creek area totalling 9,296 feet. : . . 
. . 2. Coal quality analyses were determined on approximately 130 

coal core samples. These determinations are proximate .' 
analysis on head samples on a natural and dry basis. 

'3. Fourteen miles of new access road and construction of three @' ,. 
bridges were completed in the project area. . . 

I ., i: 

‘_ -g- ‘- I 

._ 
* . 

I ‘._ 
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‘- .: 4, Geological studies of core samples, geophysical logs 
- 

: ~“1:: 
@ :,, and outcrops.were conducted. 

5. Ecological studies were continued in order to monitor :- _ . 

'. 
'environmental disturbance and formulate a basic guide.for 

.=I 
- ,lfl 

:. 'any future mine development. . . ..'h. 
. . _._ ;.'A. 

,. '6; A contract prepared topographic map suitable for a ..-: 
'. 

; I.... 
detailed geologic study was completed. '. .~. <‘ _ .z 

., ., 
. . ; " .‘~~ _.. _ .~.T 

The 1972 exploration work has been described in a.confidential -'.. 
.._ 

company report, "Carbon Creek Coal Basin, Summary Report, -_ -~.!y 

1972 Field Season" by D.S. Fullerton. 
. 

.~_ 
'.i 

I 
'FIELD SEASON - 1973 - .LOGISTICS 

' ._\:>. 
.,. '~ __l 

,,. 
MOBILIZATION: Field equipment for the program was trucked to 1. 

., Dunlevy Landing, 18 miles west of Hudson Hope and loaded aboard 

a 40 X.120 foot barge. Findlay Navigation Ltd. of Mackenzie, 

0 

British Columbia, was contracted on a per trip basis to barge 

equipment for Utah into Carbon Creek. On 15th May, 1973, one 
1 D-7 bulldozer, a pickup truck, a 50 foot trailer, fuel tanks, 

misc.ellaneous camp materials and, supplies were towed to the 

Carbon Creek Landing, (Photo l)., A base'camp used during -1971 

and 1972,'located about one-half mile north of Seven Mile 

Creek on'the west side,of Carbon.'Creek, was reconstructed while 
access roads to initial drillsites were begun. A total of 
eightplywood and‘canvas aluminum frame tents (Photo 2) were 

.built to accomodate and board all project personnel. The 

_-~ 

.  

road construction crews lived in a trailer which was supplied 

by the heavy equipment contractor. A large generator pro- 
*vided electricity for lights and kitchen equipment, while a 

c 

nearby s.tream provided an. ample supply of waterfor cooking . . j 

and washing purposes. pi 
.'7.: 

I ,ei 
: 

A 26 foot aluminum crewboat, owned by Finlay Navigation, 
equipped with an inboard V-8 gas engine and'Berkley jet drive, 

was retained on a full time basis for providing transportation, 

hauling foodstuff, mail and pther'small items from Dunlevy 
. 

T'. \ * 
. .. . . :. 

_,: . _'. 
~. ) 
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Cn 25th:May,.l973;after completion of the Dunlevy project, 
<.~. .<. 

t:;, 

a final barge~load oftwo pickup trucks, one Unimog (Daimler- 1-';:,$ 

Benz diesel) truck, one D-6 bulldozer, an FN-20 Flextrac Nod- ~:; 
i:,l '; i. 

welltracked vehicle, drill equipment and related supplies 
Al 

1 ll:+ 
_.. .,-;,+ 

.' were towed to Carbon Creek. >. d. : _>.l '...i: 
,. 2 ; .’ 

; 
. .._ ..‘,’ s 

Communications were achieved using an FM radio'and radio- 

telephone installed in the crew-boat. The FM set made . 

: ‘communications possible with the tug when, it-was in the area. 

A.$-channel single side-band radio in camp was utilized for 

,)_ communication between camp, Alpine Helicopters, Northern 
'. Thunderbird Air.lines of Mackenzie and between camp and 

I. British Columbia Telephone in Vancouver. 
. . . - . : 

. . 
.ROAD CONSTRUCTION: Peter and Paul Demeulemeester Ltd., of 

.. Chetwynd, British Columbia, were contracted to build access 

roads to then various drillsites. The contractor also _. 
.', supplied slashers with chainsaws to cut felled and leaning 

0 ::.. trees to conform with Forest Service regulations pertaining 

to .Utah's road construction. .: :'.;I _' 

Roads and bridges built during the 1971 and 1972 field seasons 

were 'in good condition..upon arrival with only a few mud slides 

,and fallen trees which were quickly cleared. Any future work 

in the south-east areas of the licences would.entail replace- 

ment of the bridge across Carbon Creek, which was ‘removed at 

the end of the 1972 field season to prevent log jams,'and 

replace'm,ent of the abutments which have been washed away 

during' runoff after removal of the bridge. 
_: ~ ~ 

.. ,,Four .and three-quarters miles of new drill access roads were 

j constructed during 1973. An unusually dry season permitted 

,'. quick and easy access into the drillsites with little main- 

tenance.required after completion. Through the more muddier 

0 especially during inclement weather, and immedi- seciions, 

ately following road construction, the FN-20 Flextrac Nodwell 

. . tracked vehicle proved to be an invaluable asset (Photo 9). 

_, -. ~~ - 13 - 

: I " 







DRILLING: As in 1971 and 1972, Canadian Longyear Ltd. was con- - I % 
.iy;, 

tracted by Utah for core drilling activities on the 1973 Car- 

bon Creek project. El&en HQ (2 l/Z") core holes totalling 
_ .;~ 

'j:: 
6,642 feet and five 6" 

were drilled in 1973. 
diamet&core holes totalling 846 feet - 

Three year. totals of 34 holes and .' 
i2,690 feet of HQ core and 5 holes and 846 feet of 6" core are . 

.:.I' 

'_ :-I 

d . . 

as follows: 

.:~:. I  

DRILL HOLE 

. . 

.-. 

. . 

. 

:. 

71-T 

71-2 

71-3 

71-4 

$1-5 . 

7x-6 .’ 

7117 
71-8 ‘:’ 

.,71-Y , : 

: : 
)’ 

72-10' 

72-11 

,72-12' 

72-13 

72-.14' 

72-15 

72-16 .~ 

72+7 

72-18 

72-19 

.72-20 I’ 

. 
: 

. 

’ , 

1972 

,,: : .’ ,, . 
. . 

.._. 

. . 

72-21 ..-’ ,’ ’ 

.72-22 

72-23 ,. 
:... : 

:  
.  .  _r .  

_ 

.  .  _ . .  

__. . . _  _ . .  -  __ I . .  - - -  -  .  
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TOTAL'DEPTH IN FEET 
: : .  

:  

..: 

: 

‘*. 

: 

, 

824 

830 

887 

996 

657 

677 

617 

737 

527 - 
6,752 

: 547 

657 

627 

..357 

836 

864 
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DRILL HOLE ..,.. .-L TOTAL' DEPTH IN FEET 
: ; 

7.3-24 
I _.. .: 684 Y;,;; 

'.: 73-25 - ',._ ; : .. 898 
. . .:.;y 
. . . :,yy: 

73-26 . . . 716 _'. :j..~;.:; 
. 73-27. .. . . y :~ __ : _. ._: . . . . . 

656 F 1 . . . ..-. 
". 

73-28 
. I :. 2 

. . . ~.. 316 : :. ;.- 

73-29. : 
c ~:t _. .i 

. . 
73-36 ., :-: .: 

375 .;-z ~>... 
',. 

.. 73-31 .'. _ 

:- ,,, y 746 -. .. je,.y5 
," '. 

73.-j&. _,’ 
-576 ._ ,'~-$ 

‘: :: 
207 

73-33' 702‘ .. 
_ ';;;i 

_' ,I: 
. . . . 

73-34 " .' .766 
I . . .‘: 

.'. 
: . . 6.,642 ~'.'j; 

'. ._ .- ':.I 
~.> 

* Role .stoPPed in overburden, unable to reach bedrock. -. 5 v.. 
: ._: ~.. 

.'SIX 'INCH DIAMETER 'CORR'HOLES .i . 
..;. 

'0, . . DRILL HOLE '. : .' JOTAL DEPTH IN FEET "1 
..73-25A ' I _. ,,'.. .'.. 6.2. ;~ 

73-26~ 
..;.z 

: " 
. _,. 129 : : 

73-28~ . . : -.: 

,, .: 
.'.. 

,313 : .I;: 

73-29A ." 256 : - : - -_: 
_ ,73-34A 86 . . . 

.' .846 .., : . 
._ 

FIELD RECONNAISSANCE:, During the Adams and East Mount Gething ~. 
projects; a'helicopter supported program-of reconnaissance '.: >:- 

mapping was conducted. : Additional stream traverses were 
:;;' 
.' 
. . . 

added to the 1971 and 1972 coverage to gain more geologic . . I) 

control and data. Approximately thirty mi.les of traverses 
I; .< 

were completed. In addition, all coal exposures on‘roads 
i: .",.I 

Butt and face cleat attitudes, 
..:. 

were examined this year. 
.,. 

T .~,~ 

thicknesses and seam. descriptions were recorded along with ._ ' I .::i 

photographs of the more pertinent exposures. ‘ 
'0, _ ; y ', ., 'i_, '. _: :. .,y;; 

-i. _" .;,i 
. . .,-; 

' '. : ..:.:. 
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GENERAL GEOLOGY 
~..' 

r 
The Carbon Creek map area.is located within the structural 

foothills belt of the Rocky Mountains. This belt, charac- 
terized by a:series of synclines, anticlXnes and'major west 

dipping thrust faults, is underlain predominantly by Mesozoic 

rocks. The high northwesterly trending ridges and steep- 

sided valleys are generally parallel with the 'strike of the 

underlying formations. ~I ,: 

: . . . ._ 
These formations, cn ascending order," as defined by the Geo- 

logical Survey of Canada, are present in the area: Upper 

Jurassic Fernie Formation; Lower Cretaceous Monteith, Beattie 

Peaks, Monarch, Cadomin and Gething. (Figure 2). Only the 
Gething Formation is.known to contain coal of commercial 

quantities. Rocks younger than the Gething Formation occur 
east of the map area,; rocks older than the Fernie occur west 

of the area. Detailed descriptions of the various formations 

and the 1ithological;ariations within the format;ions are con- 

tained in literature. For detailed description of the Geth- 

ing .Formation in Carbon Creek, .see "Carbon Creek Coal Basin; 

Progress Report, 1971 Field Season". 
; .- 

. . 
1 < : : . . .y ; .~ 

STRUCTURE 
_:. 

:T :_ 

The Carbon Creek basin, an intervening syncline embraced by 

uhanticlinal miles 

wide with a fold axis 20 miles long, trending in'a N 20°W -- 
direction .-:. Mathews states "the eastern anticlinal, belt, 
representing the.porth:westerly continuation of the "Pine 
River anticline", is relatively simple, but it is intersected 
in the 'Carbon 'Creek area by a major fault which follows the 

,fold..axis for approximately 15 miles from Mount McAllister to 

the Peace River.' The western anticlinal belt consists,bf 
several en echelon folds in the area of the Monarch, and a 

single.major fold between Mount Wrigley and Mount Barr. 

The central. synclinal belt of the Carbon Creek Basin contains 
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. Series 

Holocene 

~PleiSto,ccne 
;' : 

‘I _.. ‘... 

_. .._ 
: 
,‘. .: . 1.. 

,Y ‘. i 

‘: 

iowr 
'Cretaceous 

_'...' 
_ ._ : -.. 

) 1. .:,:,:;5: ;;- 

,. ..'. . 
1, _“ ., . 

‘_ .’ _,: 

:.. 
.._. 

. . .’ 

_.. 
.I. . ..__ . ..’ 

,I .: ,.,,,. 

.*. ..: .’ 
.- _ _: 

: . .._, 
_. .._ .’ 

..:. .;. 

. ._ 

Upper . 
Jurassic 

:-..’ .__ 

., “.’ 

:. 

I I_ . ..< . 
_ .:. __ 

Group Formation 
\ 

. . . *:.:., ,, :. ,,,‘A_ . . . . . 
~y :.; .‘. :::.‘I ‘. ._ . . . 

.. :> _. .;a 
. ., : : : .- l.e. ‘..“‘... L 

. . .. -. . . ., 
erosjonal surface 

‘. -:..’ 
.._. . .,:,, 

..l&llhead 
Group 

_' *,- 
: 

. . . . _..,_ .:--. 
:. 

. .; 
'_ 

erosional unc~ enf 

--- 
Gc+thing 

I i. 
-. " ,. 

;:. .;, _. ,t. 

.Cadomin 
:. :: . 

- 

'ormity :. 

,_ "unnamed"'transi' 
,. _~. _'._ tion beds 
__: . 
._: ':-.‘. '_ _.. ., i _' 

. . ., 
* 

: . Minnes y_. .': 

: ': Group _ . 
Monach 

.I . 
c .,, -; ,.' 

..- .i.' ._. '_ Beattie 
._ . 1. Peaks _ 

._ ': _., :.::>... '- 
: ._ : : . y.,. i .; '.. .:._ ._' ~. z. _ Iionteith . 

., .1. : 

..'_. Fernie ~,. .__. :'. ; . _ . : 
.= : 1 ., .. _ ._' 

--Z' ..' '- '. -. 
i.. . . . 

.,‘~ ._ ..;.-. :- 
‘- : 

5 ‘_. __ ; 
: 

-. :’ _ :: :. -._ .-. ‘. : : 

:- 
_’ _I-. 

: . 
.. ,. : 2. 

_’ ‘. ‘..’ 1 . ...‘.: 

Thickness Lithology :' ;: 

. . 

048i8 
._, 

A.-WA-d 
.:'3P?y . 

: ': . 

j . . . 
. 

GOO’-;- 

. . 

. . . - 

750~7200' 

kliuvium : ., :. 

Terraced drift .;-A 
Glacial tijl -.;:;c 

-. 
. -+ 

.; 

Fine to-coarse grained, 
grey, calcareous, 
carbonaceous sandstone,. 
coal,.carbonaceous shale, 
and conglomerates 

'Sandstone, coarse .' 
grained to massive .- 
conglomerate, conta?n- 
ing chert and quartz'ite 
pebbles - _ ..j 

Sandstone, fine 
grained, brown. 
-laminated, crossbedded; 
co61 . . ‘5 .z 

Sandstone, well-sorted, 
fine gra<ned 

Shales, shaly sand- 
stones and sandstone : 

Sandstone,. fine - 'to I. 
coarse grai.ned,quartzose 

' - 
Chiefly shale, sandy 
near top . : n.. .i.. .*, 

_: : _.:_ .;; --. . . . 
: ._ '<; .-. .r; 

.: _. ,_:. ; .;;g. . . I. . . . . 
:- _,. .: .;- ; i .: ;:.;. 
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infolddd coal-measures of the Gething Formation., 'The north-. 
" 

'6.' - -&part of the structure, north of Ten Mile Creek, is'a 'I 2 
' The' -;y 

. . . 
southern part of the basin.is more complex with several sub- -.- ,1. . . . ~, 

. . sidiary folds and flexures. -.+j 
I.' i- _r. . ̂  . . 

.; : '. 
2:: 

:, 
In the vicinity of Eleven Mile Creek, ' the basin is complicated '~ 

by's high-angle, westward dipping thrust fault (herk referred -.: 

', ‘t&as the Carbon Creek fault) trending N 10' W (See 1971 Pro- 

gress Report). Westward from the Carbon Creek Fault, two 

eastward dipping high-angle reverse faults are present. 
- 

> :. 

.A central fault, though not exposed, has been interpreted from 

local dips, airphoto anomalies and projected drill-hole control. 

The southeastward extent of these faults is presently unknown. 

It is anticipated that their traces parallel the trend of the 
'. 

major fold axis of the Carbon Creek syncline and are obscured 
' ., by tight folding in the south,eastern'part of the area. 

. : . 
.._ 

A tightly folded zone in the coal-measures is seen from the 

confluence of the North and South Forks of Eleven Mile Creek 

eastward toward Carbon Creek. ,Several en echelon folds, 

mapped.by the Burns Foundation, are recognized in this area. 

Northward and southward from Eleven Mile Creek, a thick veneer 

of glacial drift masks these folded structures. 

: - 

A monoclinal fold flexure can be traced from just east of the _, 
mouth of Eleven Mile Creek southeastward'to the McAllister 

Creek area. On the west side of this.flexure, ,dips range 

from 30° SW to 70° SW, striking generally in a northwesterly 

direction. On the east side of the fold, dips range from.5O _ 
to 15O in a southwest to northwest direction with strikes from 

northwest to northeast. (Refer to Structural Cross-Sections' 

Southeast Area, in "Carbon Creek Coal Basin, Summary Report, 

1972 Field Season"). ~. 
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; - Structures in the northern and central areas are shown b.y 13 
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structural cross-sections (A-A' to M-M': rear leaf) normal 

to the northwest structural trend. Details may probably 
best be seen by studying these sections in which the struc- 

tural and bedding features may be traced fromline to line. 

PIELD'SEASON - 1973- EXPLORATION .- - ' 

OBJECTIVES: The 1973 exploration program was oriented toward 

the“continuation of a systematic evaluation of the metallur- 

gical coal potential of the Carbon Creek area. The program 
had the following specific objectives: ‘ '.-_ 

: 

(l).To test 'the lateral continuity and character of Seams 

14, 15 and 31. 

(2) To obtain unweathered coal samples suitable for labor- 

atory and washability studies. 

(3) To define reiatively large blocks of coal that individ- 

ually would support an operation for many years. 

Two-target areas in the Carbon,Creek area warranted a con- 

tinued effort with the above objectives-in mind: ' 
: _' 

(1) The area north'06 Seven Mile Creek where Beds 14 and 15 

had been intercepted in core holes 71-l and 72-14. 

(2) 'The area south of Seven Mile Creek and.north of Nine 

'. Mile Creek where Bed 31 had been intercepted'in core 

holes 71-3 and 71-9. 
;_ ,,.'. '- _' . . 

,.. 
Gamma-Ray and.hesistivity logs showing bed identification 

numbers and laboratory sample numbers for D.D.H. 73-24 to 

73-34,.inclusive, are located.in Pockets 1 and 2, and lith- 

ologic logs for the core holes are located in Pockets 3 and 4. 
'. ., 

TARGET ARBA 1 - NORTH OF SEVEN MILE &BBK: This area lies 

immediately north of Seven Mile Creek, extending northward 

and westward to the boundary of the licenced property and 
. . .I 

..’ 
:_ , 

.. ,. ’ ; '.- 23 - . .- 

'. 
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'eastward to'the embayment of Carbon Creek by the Williston 
. Reservoir. : :' ., 

-, 

Eight HQ (2 l/2") diamond drill holes tested beds 14 

in this area; numbers 73-24 to 73-29, inclusive, and \ 

_~_ 
. -: 

and 15 : ~7, 

73-32 to .-., _s ~' 

73-34, inclusive. Due to a lost coring bit shell in core : ;' .' ; 
-: 

hole j-3-26, the hole was forced to stop prematurely and bed " 
:-: 

. . . ~ ..-,- 
14 was not intercepted. These eight holes, <together. with 1.::: 

,71-l, 72-14 and 72-17 have tested approximately 1,600 feet of .. L 

the Lower Gething Formation. Bed 31 was also intercepted, .~ i 

: unexpectedly, at shallow depths in core.holes 73-25, 73-26 - ": 

and 73-34. : ' :, 
._ .. 

: y 

The coal seams encountered and the correlation of these beds 

" in the northern part of Carbon Creek are shown on Plate 3. . . '. 

" Structurally, the area is dominated by the west limits of the 

northerly trending (with gentle southerly plunge) Carbon Creek 
'. syncline. See cross;secfions AlA' to G-G' (Plates.5-12). 

:. 

TARGET AREA 2 - SOUTH OF ELEVEN MILE CREEK: This area lies ' ~. :. 
south of Seven Mile Creek, north of Nine-Mile Creek and west 

of Carbon Creek. The western-edge of the area'is the west 

,limit of the coal licences. . . 
: -- 

: '.. , 
Two HQ (2 l/2!') diamond drill holes tested bed 31 in this . 

-area;'numbers 73-30 to 73-31. A third hole, 73-32, was \ 

' unable to reach bedrock due to excessive,thickness of over- 
. . . 

‘burden. Core hole 73-30 penetrated beds 47 and 46 as well. .. :b 

These two holes, togeth'er with 71-3 and 71-9, have tested 
: ,~ 

approximately 1,300 feet'of the Gething Formation. Additional 

drill holes in the immediate area have penetrated the Gething 
. 

section well above bed 31. These holes bring the total of . . ~_ 
tested Gething strata in‘the area up to 1,600 feet. 

. ., 
. :. 

_ 

, :_ The coal seams encountered and the correlation of these beds 

southrof Seven Mile Creek area shown on Plate 3. Structur- 

ally, thk area is located on the western arm of the Carbon 
1 ._ 

’ 
_‘_ 

I~ .- 24' - 
: 

- : _, 

. . 





GENERAL: Results of the 1973 drilling continued to confirm, as 

originally anticipated from all previous drilling in Carbon 

Creek, that the.principal coal beds remain to be irregular in 

thickness,. exhibiting a lenticular character over relatively ,_. . . . 
short distances'.' The seams are often interbedded.or split 

with carbonaceous shale, siltstone or sandstone. The roof 
material immediately overlying the beds consists of any &a'& .. 

tic sediment, but most often, a competent shale or siltstone'. : 

.The floor rocks consist of strong carbonaceous shales, silt- 

~ .stones or sandstones. 

. . 
PRINCIPAL COAL BEDS: The following review gives a brief 

,o 1' .:'. 
': description as to the occurrence, thickness and continuity of 

the'.principal coal beds 14, 15, 31, 40, 46 and 47, tested' . . 
. . during the 1973 'field season. ,These principal beds have been 

mapped on the geologic'maps (Plate 2) by.projection of drill 

hole intercepts utilizing all recorded structural control; 
_. 

- 'L ..'. 
Coal bed isopach map's, with a panel section illustrating the 

continuity of the beds between drill holes, have been.'revised 

'by the additipn of 1973 core holes 73-24 to 73-34,. inclusive. 

Isopach maps for'seams 14, 15, 31, 40, 46 and 47 are included 
with'this report in the. rear leaf. (Plates 18-23). 

'.. ~- . 
For a description of the remaining principal seams, not inter- 1 

,. 
sected during 1973, and a composite stratigraphic section map i, 
showing the coal beds of the Gething Formation intercepted in \ 

.. the Carbon Creek area, refer to "The Carbon Creek Coal Basin, 

Summary Report, 1972 Field Season". 
*, . .- 

*Q. ,.~.. .I 

- 

COAL BED i4: Stratigraphically, the lowest potentially economic 

coal bed encountered to date in the evaluation of the Carbon 
_ 
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Creek area, was intersected in 1971 in core-hole 71-l‘and in _ '.I . : 
1972 in core-hole 72-14. Seven additional core-holes inter- ..' 

sected the seam during the 1973 drilling program.- The seam '_ 

ranges in thickness from 2.l.feet in D.D.H. 73-24 to 18.3 
._ : 

..: 

feet in D.D.H. 73-29. A 5.6 foot thick carbonaceous shale .: ? 

split in D.D.H. 72;14 decreases to 1.5 feet in D.D.H. 73-28 ....~~. 

to the north and 0.2 feet in D.D..fi. 73-27 to the-west. In -:.y 

D.D.H. 72-17, north of D.D.H. 73-28, the thickness of the 
. .._ 

' ~'. ,.. 
I. 

split and both benches of the seamis unknown because of its .-. 

removal by pre-glacial erosion between D.D.H. 73-28 and D.D.H 

72-17. East of D.D.H. 72-14, the 5.6 foot split increases 
. 

- I 
to 11.9 feet in D.D.H. 73-29: Southwest of D.D.H. 7.2-14, .: 

D.D.H. 73-26 was unable to penetrate Bed 14, due to a lost bit 

shell. Indications are, though, from the nearby D.D.H. 73-34, .- 

that the split decreases in thickness,.but so does the seam, 

'beilig 2.9 feet thick in D.D.H. 73-34, with a.0.5 foot split 

1.2 feet from the top. Towards the south, the seam is 7.6 - . 
feet and 7.9 feet thick in D.D.X. 73-33 and 73-25, respectively, 

but‘ there were numerous thin carbonaceous partings encountered 
. in each intersection. See Plate 18. 

. 
.., 

; -. 
:. 

L.. _', 
:'- . . '- .' i 

.T, 

COAL BED 15; 100 to 120 feet..,above Bed 14'. 
: 

,i'varies .in thickness 

from 2.3 feet in D;D.H's 73-26 .and 73-34 to 10.2 feet in D.D.H. 

72-14. The 1973 drilling continued to confirm its uniform 

nature, except for a 0.3 foot parting 0n.D.D.H. 73733,' and a 

0.7 -foot parting in D.D.R. 73-24. Core holes to the south 

and'west.of the previously drilled 71-l indicate the bed is 
'.. 

thinning in that direction. As in Coal;Bed 14, Bed 15 has 

been removed by pre-glacial erosion in the vicinity of D.D.H 

(~,I. 

,. 

72-17. See Plate 19. ._ . . '._ .' 
,' : : 

COAL BED 31 is approximately 550 feet above Bed 15. Theseam ... 

was intercepted'in five core-holes during 1973, south of Seven 

Mile Creek, in D.D.H.' s 73-30 and 73-31, as planned, and ... I .: 

unexpectedly north of Seven Mile Creek at shallowdepths in : 
D;D.H.'s 73-25, 73-26 and 73-34. It continues to average six : 

feet thick. See Plate 20.and Photo 11. ;.. 
_. _' 
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COti.BED 40: Stratigraphically, 350 feet above Bed 31, Bed 40 . : 

underlies an area south of Seven Mile Creek to the north Fork 
: 
:. 

.. of Eleven Mile Creek: Two core-holes, D.D.H.'s 73-30 and L . . . . ..y 

73-31, intersected Bed 40 bringing the total up to 13 core- ':) 

hole intersections in.'che area. 
1 ..Yy 

The seam was xfeet and -. .: :-::. 

5.5 feet thick in D.D.H's 73-30 and 73-31, respectively, but '!.'..;. 

.. the 1973 drilling, along'with nearby D.D.H. 71-2, has indicated 

.the seam is splitting along its northern extremity. See Plate 21'. ; 
‘< 

. 

COAL BED 46 is approximately 250 feet above Bed 40. The seam 
is confined to the area between Seven'Mile and Ten Mile Creeks. 

The seam was intersected in D.D.H. 73-30 and a 3.3 foot expo- 

sure was'measured along theroadcut, 2'00 feet away from the drill 

1 hol6. The.core-hole was collared in the central part of the 

area where previous drilling has in-dicated an upper and ltifler 

bench for' the seam. In D.D.'H. 73:30,,a 1.9 foot coal seam, 

interpreted as the lower bench, was encountered, and 2.9 feet 

. . . above this coal, a 6.0 foot carbonaceous mudstone with coaly 

blebs is interpreted ai the lateral equivalent of the upper 
1. bench of Bed 40 encountered in the hrevious D.D.H.'s 72-11, 

71-.2' and 72-10. The 3.3 foot exposure.mapped along the road 

is interpreted as the lower bench. For a complete descrip- 

tion of the seam, see,:.~the 1971 and 1972 progress reports. 
I' 

,See Plate 22. 
'.. '. 

COAL BED 47 varies from 22.0 to 6010 feet above Bed 46. The 

bed.ranges in thickness from less than 3:O feet to 6.8 feet 

in an area between Seven Mile Creek and the North Fork of '. 

-Eleven Mile Creek. One core hole this year, 73-30, in the 

northwest part of the area, encountered the seam with a. 

thickness of 5.5 feet. A 2.5 foot exposure on a nearby road- 

cut is also interpreted.as Bed 47. See Plate 23. . 

. . . . .~ ', 
COAL QUALITY . . . .: 

,.Ninety-two coal samples (coal.beds greater than liO.foot in 

, thickness) recovered from coring operations during'the 1973 

'Carbon Creek program, were sent to Utah's Palo Alto laboratory 

.' 
> 

. . '..' 
: : 

-‘29, - :‘:; 
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._ .~ for"proximate .analysis, 
._ : _ 

.'.I i free'swelling tests, and washability -O' 

_ . . .7 
The free-swelling index determinations were made at Palo Alto, ; ': 

. ., as,well as at the exploration site. Ash analysis were also. 
I, determined atPal Alto. ' . . _. . . . . ; 

.I 
.. -. 

'. 
.The purpose of these tests was to accumulate analytical and. 

I coal preparation data so that one could-make a classification 
by rank and determine the quality'of.the coalseams, mainly 

using the proximate analysis, F.S.I.' and washability data. 
This information will augment other geological data in order 

'._. 
to establish' the presence of mineable andjor. exploitable 

coai seams. ,. : 
'._ .' 

: :.- 
: . . 

. ._, - Laboratory procedures in the handling of the coal samples 

:. are as follows: 
'l. .._ . . I __ : 

‘0 -, " : : ', 
. . '_ 

lj Unseal and air-dry (659 .to 90° F) for 24 to 48 hours. 
2). All individual seam samples crush through 3/S".% 

.I 
3) ,Cone .and quarter out head sample. %- 

. * 4) Seams of greater than three feet thickness to washability 

tdsting'and screen sizing - minus '28 mesh to froth flota- 
.: ; 

'._ tion. 
5) All seams to single gravity separation,at 1.400. 

6) Selected heads or gravity separation float products for. 

._, petrography and comprehensive analysis., 

:' 7) Compute material balances. ~ .' , 
_, .'. .' ; 

J .' . . . . ._' ., 

Head analyses on all'coal samples from D.D.H. 73-24 to 

De.D;H. 73-34r.,~inclusive, 
I 

on those seams greater than 1.0 : 
feet are &own in Appendix A. . 

.'~. 
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co= RESERVES 

On the accompanying coal reserve chart, Table-l, the estimated 

total in-place.coal is shown followed by an estimated stripp- 

able reserve at a 1O:l strip ratio. The strip ratio is 

expressed as cubic yards o.f' overburden removed per ton of 

coal recovered. All figures shown are in thousands of net 
short tons. 

The in-place figures are broken down into "measured" and 

"ind.icated" categories. Ail,estimates of measured reserves 

include beds for which positive information is available as 

to thickness and lateral continuity. The outer limit of a 

block of 

the last 

Reserves 

computed 

measured reserves:is usually 'one-quarter mile from 

point of definite information. 
n~~~:;s:;~/r~~~~~~~i 

classified as "indicated" are defined as those 
partly from specific measurement and partly from 

projection of visible data for considerable distances on 

geologic evidence. The points of observation are approxi- 

mately one mile apart, or, as much as one and one-half miles 

for beds of known continuity. During.1971 and 1972, a dis- 

tance of one-and one-quarter miles from the last point of 

observation was used; 

The 1973 drilling program continued to confirm that the 

principal coal seams are thickening, thinning and splitting 

over relatively short distances. On this basis, the outer 
boundary of the "indicated" category has been reduced to one 
mile to present a more realistic estimate of the reserves. 

Beyond the "indicate'd" category, "inferred" reserves could 

be calculated. Reserve estimates in this category are 

based largely on a broad knowledge of the geological charac- 

teristics of the bed, supported by few, or no, actual expo- 

sures or measurements. Due to the lenticular nature of the 

coal-seams in the Carbon Creek area, this category is not 

. .I - .I _.__ ‘ -_ _ _ r II 



( Lcdc, ?Or)S j, _ TABLE Ii '/ 

,I 
“‘. 

;, '. 
.TOT& IN-PLACE* CdAL REXERVE ESTIMATES : ,,'. ., 

.; TN THOUSAIjDS..QF.:~.~S)RT TONS 

,.I 
I., ,. 

’ 1. 
!: 

I 

” 

/- 
ACREAGE 1 

MEASURED INDICATED" TbTAL 

(35553. " '(w@s) (z,lOIO) ,- 

23,110' 10,510 12,600 

bqq,,. Ll3282) :;(22210> 

--! 9;e2ll 1q;i;i 24,430 

be%) 

10,930 

.GRAND (6 fiio ) 

TOTAL, 67,550 120,670 158,220 
: 

b ; _. .‘..~ 1 

~.iECOVERABiE"* RESERVES 
\~N~THov+&NE,S-~J~~ SHORT TONS 

) 
831 ' 8,211. ! 

i' 

--.__ . .. ,-~. 

. . 

'; * Coal Seams with‘a'minimum thickness of three feet 
- ~- _j._ _. ~_ 

*F Seotext under "COAL &SERVES" for limitations on c&al 

* 
and a maximum overburden cover of 1,000 feet. eeams under'thik categbry. 

.' ., ., 
;,". ; 

,. ., " "./, (I, 
', 

,, (1) .dbes not include DDH 71-6 
Y I '. \, " 

. .,' s 
! . . . ." '. . . . . 

. :. ..-.,_ .,_ __. ._ -, _' c, 

4 
I , 
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..‘ 

justifiable.. There is no reasonable assurance that the 

seam is maintaining a constant particular thickness beyond 

the limit of the "indicated" category. The figures obtained 

would be considered unreliable and probably quite erroneous. 

Recoverable strip reserves are based on estimates derived 

from individually mined seams. Highwalls range from 50 to 

100 feet at a. lO.O:l strip ratio, depending upon the rela- 

tive thickness of the coai'seam to be removed. , 

The total volume,of coal in-place having. a minimum~seam 

thickness of 3.0 feet within j the northern and central area 

of this study is estimated to be approximately &_SS million 

tons. These reserves are calculated on six principal coal 

seams. 

The total estimated recoverable coal at lO.O:l stripping 

ratio is approximately 8 miliion tons on about 831 acres. ., 

Estimates of in-place coal reserves in this report are 

based on the following assumptions: .' 
_.. 

,d 
(1) Coal having aminimum'recoverable seam thickness of 3.0 

feet. A ten per cent loss 'is also assumed, due to 

oxidized coal. 

(2) A maximum overburden cover of 1;OOO feet. 
.' 

(3)' Only those areas which could be exploited feasibly.by 

either underground or strip mining methods. 

I 
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; EXPCORATION COSTS' 
:.t, 

I. : - -:. ::,. 
. .- i 

The following statement covers expenditures for cost explora- - : 

tion (through 31s; October, L973) in the Carbon Creek Coal 
1.: 

Basin.of the Peac.e River District by Utah Mines Ltd. 

_. : ,: 

48% ALLOCATED ': 
.TO CROWN COAL - - 

LICENCES :. 

.” ‘.....,. 
I _A-.- 

‘:.,:. . 

,’ ., 
. . 

I-.--. 
: 

ITEM ._ . . -_ 
1) DRILLING .. 

Coal Licences 3,560 feet (48%) 

Byrns Leases 3,'928 feet (52%) 
. . - 7,488 feet (100%) 

:_ _' 
2) ROAD FUILDING 

'Machinery Operation, ,, 

Drillsite Preparation 

‘. ‘* 

-TOTAL C&T 

: 

$128,726.10 

I$ li,5.04.58 
;,... ' 

".. 

Road,Maintainance- : 
Slash Removal 

: 

Coal Lice&es - 2.72 miles $9,52'0.00‘~ 

Burn& Leases - 2.02 miles $7,070-.00 .. : . - 
4.74 miles 

, 
. 

3) CREWBOAT, TUG AND BARGE SERVICES 

: ; 
4) LABOR - 'SALARIES' ., 

Geologists and Assistants 

First Aik Atkendent 
..' -. 

I.. :_ 
5) EXPENSE ACCOUNTS : 

Travel Expenses to and from. 

dxploratioh-area: 
L : 

6) 'VEHICLE RENTAL+ . 
J . 

7) AIRCRAFT CHARTER .' 

Fixed Wing and Helicopter .' 

Large Helicopter . . . ': 
-_ L 

$ 16,590.OO 

$ 15,602.27 

_: $ 18,090.OO 

.::$ 4;277.41 

$ ;6,832.11 

$,10,858.72. 

.I 
i -.'.L~ 

_ ;-,:': 

r 
$ 70,150.35*‘ i,, 

: :. 

$. 8,402.'20 __ 
2 

._ _ .~ . . 
.:,: 

., 1 - 

$ 7,48$.09 1, 

; ..I 

$ 8,683.20 .' .‘ 
: -.. 

. ::; 
f .~.~ 
: 

$ 2,053.16 
1 

* _’ 



,::.. . :;;;t f  ,1. 
,y:u.. :. -.: ,.‘, 

: : .,. 
I .1’ 

.. . 
,. ;. +; ~., ; ~\_,~._ 

:_; c. _; .._. ,. ‘. 
i 4 -. 

. : I . ...? 
;~. ,,~: _ ;: _ .-;5- “. i% ,-..- :. _: -” 

_, I . . -_ ~, ,, ,,. _, .: .: ., _ :.5;. ‘ye 2 ‘:.j 
.:. .,... 

: -. ;48%: ALLOCATED . . L 
o __ ITEM ":-.~' -. '- --;,. ':I'.: ;,:" : ; '. _. ;.," TO.;;~Cc;m 

TOTAL COST 
8) SUPPLIES .,: ,' 

,. _ - _ z- : _ . 'Z,.. .' ,~.~_ ..:: . 
. Camp Materials . . L $ j,54-6;5,8 

. .: :. $..-. 3,622*36. .' ‘.'.-I 
: 

Core Boxes, fuel $ _. _:. ..‘ .-- ,,~ 2 L,. ... 
.- 

: < is.. -;-y-.. .._ 
: : .‘ .I irT; : _' . : .:,:..: .; . ~. -f';,- 
9) CAMP COSTS' .' ; .' $ 10,697.& ; !$:,;~.5,134.71 -:y:' 

..' ~ -:_ ._ 
--A. --- _ : ,'- 

'10) CC&MUNICATIONS 
_... - 

$ 258.59 ,$~ 124.12 _ ."i ,'. 
.-. r . . ;-' ./ '. 

11) FREIGHT AND CUSTOMS BROKERAGE '. $ 
: j 

.290.58 s .: 139.48 :' 
. zc:F~: I r _ . .; . 

12j LABORATORY WC&K " ' : $ i8,249.50 $ 8,644.50" ~- 
Sample preparation and 

. 
ba~sed on average 

" analytical work :. 1 cost per sample 
45 samples on licences . . : ._ 2, 
50 samples on Burns Leases 

.: . '", ._ 
:. : ;:. : '_. 

0, : ._ : ;. _. _ _' :. : '; 24;542;50 .~ $ . ,;. ‘.' 
13) B.C. &&ARCH $.20,861.13" 

Environmental Monitoring i : 
,'$:' $ 

Program 
~_ ,.- :,y. _ .;<; :' .I 

.._ .. 

14) RFCLA~~ATION~ ' + ._ 
', .-. 

$;29,508.10 * .i. 25,081.89* 
.' Slashing '. 

,. 1.;:. 
iaCatm work .;: ;~ __ .. I'. _ :,: 
Seed ee ., : _ ._ ; ., 

;:2 \ _, ~ 
$; 
.;,q: ,',I .... , r.. : .' . . i' _.., 

.:. TOryL i $309,574.35 : $178~,397.79 . . 
,:_ _ .. . :. .,.:-.. :._ - " 

. * See following paragraph 
::.. .:c. 

. . '... -.:.:, .' : .; 
. . . . . : ,_. .:- . ". . . . 

I '. 22; 
_. .I .: +>. 
._ .i . . ., - . >T'- . : ::.~.:- '- . . '~> i .;$ -, A. 1 1. I : ~~ ~__ . . .r. _' .: ._* 

.', .~ i 
i ; '. : -".a cg;; 2:. . . _,. _ ;I -.. . ..,1 .,' ',. . . : : :,yij. .: :; . . . . j '.. :. .'~ . . 

3 .'. .'. ?Q '. .' '._ '. I.. .; ., ,,. i '1 __ ,:,.,_ ;;;, 

2:. 
9.: ,..:. i 

-35- _. -i;.: 1, .' ~< 
'I. .' '? 

i;- . :' :_ 
: .. ': -. 

. '., : I _ ..';.:, ___ .~.i 
._ -. 2 <-:; 

% 
.."i " :' i -:. .;-:y . . ,.. :' 



The.'tbtal footage drilled in'carbon Creek during 1973 Gas 
o' " .T 7,488 feet, of which 3;560 feet, or 48 per cent was drilled 

bn the 55 Coal Licences, Nos... 1736 to .1790, inclusive, and 
the remaining 3,928 feet, " or 52 p,er.cent, was drilled on 

... - the Burns Foundation Leases. 
: 

Expenditures have been allo- 

-, cated to the licences on the basis of footage drilled on the 
. respective properties, 

I_ 
except on the following items. 

: ._ .i : 

. Item 1; .DRILLING T- The cost allocated to the co&l licences 

is based on actual expenses accrued on a per hole basis. 

: Item 2. ROAD BUILDING - Cost of Zo.ads built on the Carbon 

Creek property are based on a per mile basis for the indi- 

vidual properties.' Costs accrued for machinery operation 

, on duties other than road building are based on a percentage 
;.. 

of 52 per cent to 48 per cent allocation. 

: .‘_ 

.  

. I  .’ 

Item 12: 

0 _' .. . 

LABORATORY WORK - Costs are.based on the average 

costper sample. 

Item 13 and 14. B.C. RESEARCH AND RECLAMATION - Costs are - 
based on the percentage of total area for the licences (85%) 

._ .; 
: _ 

_: 

and leases (15%).' ' - '. . / ., .: 
.' . . ' 

,Thus,, $178,397.79 was spent on the Coal Licences on the :. 

'Carbon-Creek property during the 1973 summer f&id season. - < 
‘and prior'to shutdown for the winter. 

,_ L 
._. _ ,_ .:. 

A.. ._, - _ __ .: 

. . : .:. 

.’ > ., ,~: .:.- --. .~ 

‘. . _.: . . . . . . . “. ., ._ I -. ., ., : ,_, - ; ., . :. ‘: I 
0 . - ; ‘1 :.. :, ., .a ~,.- ‘I ,I ̂ ‘1; :-I:; ;, ,y. 

I 
., 

,/.. -.. , - 36. - '. :, _- 
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.;L c...;;:: i-I __ __ _ 

. ' .1) Eleven HQ (2 l/2") core holes were.dri&led.in the Carbon - . . _. _ 
1 Creek area totalling 6,642 feet. .__ '___ 

1 " I.; -~- -_ _:-. 

* 

: i.. :.: :.:-.‘: -:.. 

2) To obtain bulk samples, five 6" diameter core holes ..,., ._-__ .r ?‘ 

." .-. totalling 846 feet,. were drilled on the Carbon Creek 

property. .' ., 
: . ,'a :: 

.' -:. I... I.' __ _ _~. '̂ . . 
3) Coal quality analyses were determined on.approximately 95 

coal core samples. These determinations.are.proximate 
_ analysis on head' samples on a natural and dry basis. 

.~ .! -I~ 1 L . .:. :. 
4) Four'and three-quarters miles of new access.roads were 

...- 
_. completed in the.Carbon Creek area. T .. .' -: _. 

--,.I 

5) deological studies of'core samples, geophysical logs' and -_ 
outcrops were conducted. 1 -I~ 

a ; _. : .., 
- _i - _. 

_. '. -: --I 

,6) Ecological studies. were continued in order to monitor 

-*.$ 

: ".." 
'-..:I? 

environmental disturbance and formulate a basic guide for 
.: 
.~- 

“ .- . any.future mine development. f ., -. : ~_ _~_._. 
.,: . 4 

': '. :; 
_~:: 

.:- 
'. 7) A.voluntary reclamation program by Utah Mines Ltd. .: was 

: carried out. A seed mixture approved by the British 

,Cdlumbia Forest Service was broadcast pp.all'drillsites 
.I 

.-__. 
and major road disturbances~. ' -6 _ 

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

._ '. 
: !' " I 

" : .‘ . .; .I_ 
_ ., '- ~. 

. : : : _': -. :. 
....' . ._. . . . . : ,. 

: I ._ ~̂ I . . ,: :I .- :’ 

.- _ .. .) i ., .‘ ._ 
.' ; _, :, .:, ,.- .._ ,' : : ,. ..-- _j' '.I 

- '_: 
" 

.' 
. 

.* : : 
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.- 

.: 
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7 37 -" '_ ., __. _ : . . 
.'. \~ ,. '~ '.- 

. . _.. . 
- ..'., " 



: 
: 

0 “:, 

._ . . 

. 

.” ‘, 

: 

Alberta Study Group, 1954, Lower Cretaceous of the Peace _ .- . . 
River Region in Western Canada Sedimentary Basin, ,,[, 

Rutherford &am. Vol., Am. Assoc.. Petrol.. Geol., Tulsa, . 

Okla. p. 268 L 278. . ,. :. 

Birkholz, D.O., & Fullerton, D.S., 1971, Carbon Creek Coal 
: : : Basin, Progress Report, 1971 Field Season, Confidentiai 

'. &mpany Report. _ .- . 
. 

.Burns Foundafion,Ltd., February, 1976; Coal Deposits - -~'--!i[ 

Carbon River Coal Fields, British Columbia. . 

.Burns Foundation, 1943 - 1970, Unpublished reports on coal 

potential in the Carbon Creek Area, Burns Foundation, 
;, 

Calgary, Alberta. . i,, : 
.,: 

_1 ..;, 
1 

_. :” ‘_’ ?L 

Fitzgerald, E.L., 19681 Structure of British Columbia Foot- 

.hills; Canada, AAPG Bull.'; V. 52,~b. 4. .. 
* 

. ‘. 
.' Fullerton, D.S., 

_ ' Report,- 

1272, Carbon Creek Coal Basin,. Summary 

1972 Field Season; .Confidential Company Report.' 
:.. 

. . '.'. .: 

Fullerton, D.S., and le Nobel; D-i?., 1973, Adams Project, 

Report & Exploration Activities, 1973 Field Season, 

Confidential‘.Company Report. 
:  

‘_ 

.,,.’ . ,  

I  - 
.  .  

.  z 

Fullerton, .D.S;, and le Nobel, D;N., 1973, Dunlevy Project, 

.Report of Exploration Activities,: 1973'Field Season, 

Confidential Company Report. - ., 

. ,  

r 

.! . 

__,/ __,/ 
@” e.. @” e.. Season, Season, Confidential Company Report. Confidential Company Report. 

. . " " ..,(. . . . ..,(. . . . 
'" '" 1 7: 1 7: . . . . . . 

. . 
..' <,:. ..' <,:. __. :: __. :: 

., ., .,..z: , .,..z: , 

. . - 38.- - 38.- ~ ~ ., ., , : .,. : , : .,. : 
. . : , : , 

., 
Fullerton, D.S., and le Nobel, .D.N., 1973 East Mount Gething -:' 

, Project, Report of Exploration Activities, 1973 Field .;;- .~_ 



_. . . ‘.~_ . .P. 
-’ ..-:; 

‘. .~. 

‘. ..._ __. 
_ .:-.+ 

: 
.,. , .-;.z-., 

’ ..;;-. 2 
,. i. 

I,. : ., *. ,. 
_ .: 

1 ’ i ._ . ‘. : ..: .’ ” ,: .~.f-:-,%~ 
_ . . . : BIkLIbtiRAPHY CONTINUED '- : '.$ .,i , .: ,... y - ,' 

6 ,: .'I. ,; ; Hughes, LJ ; -. 'I '. _ ' ;1 ,' 
;:+: .-,;1 ). ;i; 

.a., 1964, Jurassic and. C&et&ceous Strata of the .T:: 

'Bullhead Succession in.the Peace and Pine Rider Foot- ,.::c ..__ 
, ' ') Hills: British Columbia Department of Mines and Petxol- ~ ~: 

_ ;,:z 

eum Resources, Bulletin 51. .> ,..,., -.. 
r;< '; 

2. i .. _.,. -2 .: _. 

Hughes, 'J.E., 1967, Geology of the' Pine Valley, Mount Wabi to' .':I :,-- 

. . ,. .Solitucle Mountain, 
. . :_ 

. . Northeastern British Columbia: >.. 

.British Columbia Department of Mines and Petroleum ~. zzy; 
A;:; 

R&iources, Bulletin 52. '. 
: "2‘ 

:_ '- :.:;a 
'. 

Matihews, W.H., 1947,, Geology and Coal Resources of the Cardon '.:~ 

Creek - Mount Bickford Map Area - British Columbia 
. . 

Department of Mines, Bulletin 24. : . . . . 
,- ._ 

.. . . ~ 
) McLearn, ‘F.H., and- Kindle, E.D..., '1950, Geology of Northeastern 

British Columbia, 
o _. ;*, _ _ "*s~'yy Memoir. yg* . .: -,~ -1::: 

Sto.tt, D.F., 1963, Stratigrapey of the Lower' Cretaceous Fort ._ :_r.:. 

St. John Group, Gething and &om% Formations, Foot- "'j. 

+hills of Northern Alberta and British Cplumbia: G.S.C, .' 

Paper 62-39. * .:.. I, > ,' 
. . _. 

-Stott, D.F., 1967, Fernie and Minnes Strata, North of Peace 
: 

. 
River, Foothills of Northeastern British Cdlumbia, 

.' . 
:. '. 

G.S.C. Pap& 67-19. 
'2.. ;:. : 

._ 'Y.; ( ~._ . . I :. ~A<, ~'. ., . . ...'.. : ;.i 
‘. Stott; D.F., 1968,' Lower Cretaceous Bullhead and Fort St. -;-::.I 

< John Group, Between Smokey and Peace Rivers, Rocky : '. _; 
Mountain Foothills, Alberta and British Columbia, G.S.C: .:..: 

, . ~Bulletin 152. 
- : 
~.:..:-; 

.: .;;jq .. 

Stott, D.F., 1969, The G&thing Formation at Peace River .' 
._ 2: ..T 

_ .g;: 
Canyon, British Columbia, G.S.C. Paper 68-28.'. 

.'e;:.& _' :: ~, -, .; '_ ., ._ .- 1 #$ 

':. 1. _. 
~...-- 

L' &. .." ':: ._ ;:;: ; 
, .' ~.. __ ). - 3g-- . .p: 

; ;;'. 
..' _. ,. .__ 

'. '. : . . 
___.___ ~~~~~~~~~~~~ ~~' 

























































































. 
. 

,-& 

,. 

, 

a, 

. . . 

.’ 

.  .  .  

.  .  

:  

:  

, .  

: .  

~I 

.  

. 

_<- ,:..: 
: ,, ‘. ~. 

..:.. . 

.- 

:_ ‘, 

.- 

;. 

-. 

., 
. 

. 

‘-.:‘ 1 

.- 

_ 

_. ; 

_. 

: 

‘_ 

: 

I 

: 

. . 

, ;‘_’ 

. 

. 

,- 

,‘ ‘. 

,’ 

I. . . 

.~‘, 

. ,  ‘. 

.  1 

APPENDIX A 

. 
: 

‘L 

-_ 
~_ . _.’ 

. 

: ,. 

I 

. ,e 

r 

I. 
” 

‘_ 

‘, 

i - 
_I .:‘. 

- 

-. 

: 

: 

. . ‘, 

_ 

.Y. 

.- .. 

-_ 

, ‘.. 

. 

1 

..* 

I 

. : 

._ 

_:. :..; 

;i 

.’ 
‘f 

.~ 
:. 

: 
: ‘. 

i. 
,:’ 

1’; :: 



.’ 
. : .  

. ..TABI.E L 
. . 

0 
_-. -.i..l -._ ..L._~. ~. -.-.. -. . .- --..~-. __._ -~...- 

: 

- .,..._ ‘. : __ : CAR3OI?.CFtEEK C0.4Li:' .._ 

._ 

HOLE NO: 
‘& '.,.‘y.; .. -;':-I., I 

LOCATION: 58 72sE.x-364,&N 
ELEVATION: 2 630 feet 1 
LICjZNCE NO: -. ZL. i744 . 

-. 

; .' 
'. ,. 5 &i$5:2llk .2.i' ;. :1.42~;: .“7.15. ' Q'.$ .'. 

'. .: 2.l.g ., 70.02 -14070 .2 lj2 

.; 6, .'. ;~g.&o;~ '..' 1.1:. 1.19 I". '3i.20 :_ ., .‘0.87' 
;. .:_. 32:os. 35.. 59. 9414 L ii/2 

:I .-7 ,- jll;OLjll/.~~.‘:;;;.: : &4 
. . 

." 1 ,, ..'- _' .44.01' 0.65':. ig+'. 34.9; :&8 5 l/2: ~. 
ii. ~'+l5+3.w4 '2.j'. .2Q.j6 .I 61.48. 12504 .i'1/2~‘ 

: _. 
.G.ij ijjo5 

54.h.~ i.2~35 .'8 ,'Y. 

li .,' +.g-52g:j 2.4 . . . . : (, 
.. 

6i.12. l‘ijik2 : .., 7 112 

li 1. '571.p-572.0 : 1.0 -.l.d5 \'37.36 c' 
. . ': : 

0:. 60 18.64 

.:57i*4-5&.e3 ') yg..-. 
. . . . . . 

13. 1.22 ll*jg . . 0.83 24.01 " 62.78' 

14 :.. 6X7.?-67018."3.~~~~ ~ _, ~. ..:: :,;-. :.,: ; -.,:I :.. ~~0' ',.; '"." 1 0.72 17;45 46;83; 

13351 7 l/2' 
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TABLE 1 
-.. ._.- : ~. - '~ - . . -7 ._ - ..-~ i -. :_. . . ..-_ 

i 
i: -_ 

.-; : 
..,. -a; ..? 

_.._~ in .. .__ I.. 
., . 

y, ,... __, .. ,, ? : 1 5...;. .. ; 

.L. 1.: 
.._i : . . ,.-‘.I- ,_’ 

. .- : .y :. 1. ..- cj&*N CREEK OOAL 
,_ .,.’ :.I. .,.- ._ 

:_ _ . _ ::. -1’ 

..: ._ i : ,_ ,. ; .., ( -, ‘I 
Hole ‘No. ‘73-24 _“’ ... : 

.._ .: --.. : 

: ._‘_ .. .__ ..: ‘:. .;.., :. ‘... .- 

‘. .__ :.Z.‘. 
: 

._: .‘-:;:: _._. .__ ,, .,., .,:.. ‘- ‘- _’ . ._. 

‘L. :’ .:. .: ;-“-:,j 

._._ i __ ‘. ;’ ,,.,, ,:. . ._ " He& Analysis 
__ : . . 

: _- ; 2: ;,: 

,- : - : . _ _ -2.' 
..,. (. _.. . .;. '-. , _. _. ::- .: ::. ,,.:--- + .._ -._ :,:.. ..I.-- : .-;:.-‘..+ . . . ..-. 

. . ..:.:.: .; .:, ., ,:: ,_ "'.'l. __.,y *. .' 
.';.-- .-.,..L . . .i. ,. . . . . y'.. . . . .- i I. .:. -..; . . :. 

.:_- . . . . . -'..-:. - .__. :'</-*; 
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- :_' --9..- _' !17.2-420:; : ‘3.i ...I I..53 -'- 10.25 -0.84 23.88 64.28 . ~ _, : : (. _ :.. _. 
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_-, . . 112 '-: 570.9-574.6 .3.; '1.32. 9.29 0.70 .25.00 63.99 
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.; ._. 
,' 

8 11.33 0.81 : 24.59 64.08 ..: 13314 
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