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Dear Tom: 

halferdahl & associates Itd. 
consulting geologists & engineers 

August 6, 1976 

I have finally rounded up copies of each of our previous 
reports on Cinnabar Peak's Peace River coal property. Some of these 
have annotations, but hopefully they wi l l  not interfere with the data. 
1 have been instructed to request that you return a l l  four i n  about a 
month or sooner. If you require copies of any of the figures please let us know 
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you can from the prints. 

I should be interested in  learning i f  you have received approval 
for exploration on the Kakwa property. I should welcome an opportunity 
to discuss any ways in which I might help in  that project. 
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L. B. Halferdahl, Ph.D., P. Eng. 
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INTRODUCTION 

in February and March 1972 four test holes were drilled on the Peace 

River Canyon coal properties of Cinnabar Peak Mines Ltd. in northeastern 

British Columbia . They were drilled by J truck-mounted Mayhew "1000" 

rotary drill capable of using air or water. The work included drilling, 

sampling, coring,and analyzing cuttings and cores. Accommodation for 

the crew was rented in Hudson Hope, about 20 miles by road from the 

properties. Transportation was provided by a rented 4 x 4 truck . Bull- 

dozers were required from time to time for ploughing snow, preparing 

sites, and moving drill ing equipment . 
This report presents the geological and engineering information 

obtained. Throughout al l  thicknesses of coal seams are in  inches . Inform- 

ation on property, geographic setting, and geology has been briefly 

summarized, More complete information on them i s  given i n  the December 

30, 1971 report or! the properties by Checklin and Halferdahl. 

SUMMARY AND RECOMMENDATIONS 

Four holes totalling 1059 feet were drilled to obtain stratigraphic 

and structural information, and samples from coal seams in  the upper part 

of the Gething Formation on the Peace River Canyon properties of Cinna- 

bar Peak Mines Ltd. Two of the holes encountered overburden thicker than 

expected and were abandoned in i t  because of drilling difficulties. The 

third hole near Moosebar Creek tested a stratigraphic section of 415 feet 

at  the top of the Gething Formation; i t  intersected the Superior, Trojan, 

Titan, Falls, and other thinner seams. Of these, the Superior and Trojan 

appear to have economic interest. The Superior Seam contains 42 inches 

of coal, and the Trojan 464 inches but i t  has been faulted there . The 

fourth hole near Coalbed Creek tested a stratigraphic section of 121 feet 

near the top of the Gething Formation below the Superior Scam. I t  inter- 

sected the Trojan and other thinner seams. There the Trojan Seam contains 
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107 inches of coal in  three benches. Previous work shows that the Trojan 

Seam dips 14O at Coalbed Creek and that dips decrease down dip. 

Analyses of a composite sample of core from the Trojan Seam show 

that fractions separated at specific gravities of 1 A0 to 1.60 contain from 

3.7 to 5.3 per cent ash, about 27; per cent volatiles, and have free swell- 

ing indexes of 6& to 7. Yields determined by the laboratory were greater 

than 80 per cent, but with the inclusion of sandstone and mudstone partings 

not in the analyzed material, they have been reduced to 60 to 65 per cent, 

Analyses of core from the Superior Seam show a yield of 54 per cent a t  a 

specific gravity of 1.50, with the float fraction containing 6 per cent ash, 

29.2 per cent volatiles, and having a free swelling index of  63. Some thin 

seams below the Falls Seam at Moosebar Creek and above the Trojan at  

Coalbed Creek have free swelling indexes from 5$ to 9. 

Data from the dr i l l  holes and from the 1971 f ield work indicate 

measured reserves in  the Trojan Seam near Coalbed Creek of 8.9 mil l ion 

tons aid  iidicatcd rc:crves within one mile of the measured reserves of 32 

mil l ion tons. Of these 2.6 mil l ion tons are considered strippable with an 

average surface mine ratio of 15. This reserve w i l l  be increased and this 

ratio reduced by coal recovered from the Superior and the thin seams above 

ihe Trojan. Total reserves on the property have been previously estimated a t  

165 mill ion tons for the Trojan Seam and 85 mill ion tons for the Superior Seam. 

It i s  recommended that a program be undertaken to learn the extent 

and fhickness of the overburden along Johnson Creek, Coalbed Creek, Moose- 

cal l  Lake, Lower MoosecaII Creek where coal seams have been projected to 

the surface, and other places particularly where dri l l ing i s  planned . Seismic 

methods are considered suitable. Additional dri l l ing i s  required to obtain 

geological and engineering data on the coal seams on other parts of the 

property. A l l  dr i l l  holes should be logged. The Gates Formation on the 

property should be checked for coal seams. 

I 2 .  

I 
i 
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PROPERTY, GEOGRAPHIC SETTING, GEOLOGY, 

AND COAL SEAMS 

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

and options on 5 leases comprising 1600 acres. These are located on both 

sides of the Peace River Canyon i n  northeastern British Columbia, a few 

miles downstream from the Bennett Dam and from 10 to 20 miles southwest . 

o f  Hudson Hope. Access to the properties i s  by highway, logging roads, 

and other unimproved roads. They are about equally distant from Roberts 

Bank near Vancouver and Prince Rupert, less than 700 miles. A spur l ine 

40 to 50 miles long w i l l  connect them to an existing railroad. 

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

Cretaceous sandstones, shales, mudstones, ironstone, conglomerates, and 

coal seams in  the Minnes, Bullhead, and Fort St.  John Groups. The 

Gething Formation contains the coal seams that are of interest. Much of 

the property i s  mantled with varying thicknesses of overburden . Oulcrops 

are mostly along creek beds and ridges. The area can be divided into three 

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

uniform dips mostly less than 20 to the west and southwest and decreasing to 

the southwest, a central disturbed band with folds and faults, and an eastern 

band with mostly uniform dips up to 30 to the east. 

0 

0 

Twenty coal seams with average thicknesses ranging from 22 to 129$ 

inches have been correlated, some definitely, others less definitely for as 

much as 11 miles along their strikes mostly on the properties of  Cinnabar 

Peak Mines Ltd. They underlie much of the properties. 

3 .  
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DR ILL  IN G ! 

Four test holes totall ing 1059 feet were dri l led during the project. The 
I I 
1 

drill sites were located along the west flank and south nose of  the southerly 

plunging anticline i n  the central structurally disturbed band on the properties 
I 

south of the Peace River (Fig. 2) The holes are near Moosebar Creek, Johnson 

Creek, Coalbed Creek, and a place referred to herein as Strawberry Acres. 

They were chosen where access was easiest and to provide information on the 

upper part of the Gething Formation . Al l  bedrock thicknesses are corrected 

for dip and thus footages are stratigraphic thicknesses. 

Representative samples o f  cuttings were collected and retained for 

each !&foot interval o f  bedrock. The cuttings from a l l  coal seams were re- 

tained separately, but were extensively mixed with rock cuttings, particularly 

for seams a t  more than 200 feet. 

The Superior Seam was cored a t  Moosebar Creek and the Trojan Seam 

was cored a t  both Moosebar Creek and Coaibed Creek. 

the Trojan Seam was 95 per cent in both holes while that for the Superior 

Seam was about 65 per cent. A VTM core barrel was used. 

Core recovery from 
. 

Side-wall sampling was attempted but satisfactory results were not 

obtained. 

Logging o f  the drill holes was planned, but was not carried out, be- 

cause of the small footage which could be logged. Attempts were made to 

leave the holes in a suitable condition for logging later. 

Overburden 
- _ _  

As sampling proved di f f icul t  in holes with thick overburden two of 

the dr i l l  holes were abandoned after penetrating more than 100 feet of the 

extensive surficial deposits that cover much of the area drained by Johnson, 

Coalbed, Burnt Trail and Moosebar Creeks. Topographic characteristics in- 

cluding maior terraces at  an elevation of 2300 feet and the silts, clays, and 

gravels now extensively exposed by stream erosion indicate that parts of this 

area were once occupied by a post glacial lake. The thickness of the deposits 
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5 .  

i s  greater than 200 feet in places along Burnt Trail, Coalbed, and Johnson 

Creeks. The 234+ feet of overburden at  Johnson Creek indicate that the 

old Johnson Creek channel was much deeper than the present one. Coal- 

bed Creek and the valley occupied by MoosecaII Lake and Lower MoosecaII 

Creek may be similar . 

TABLE 1: OVERBURDEN AT DRILL SITES 

Dr i l l  Site E I eva tion Thickness Nature of 
(feet above of Overburden Overburden 

sea level) (feet) 

Moosebar 2280 
Creek 

Johnson 2000 
Creek 

Coalbed 2280 
Creek 

Strawberry 2325 
Acres 

107 

234+ 

8 

'silts and clays 

gravels at  top 
silts and clays 

grave Is 

101 s i l t s  cnd c!cys 
16 clays, sand and 

cobbles 

Moosebar Creek 

The Moosebar Creek drill site i s  1000 feet north of the powerline cross- 

ing on Moosebar Creek. There the bedrock, which dips 15" SW i s  overlain 

by 107 feet of unconsolidated, water-saturated lake silts and clays. A thin 

gravelly layer rests directly on bedrock . Flowing water encountered at a 

depth of 50 feet forced a change from circulating air to water. The Moosebar- 

Gething contact was placed at  a depth of 146 feet where black chippy mud- 

stone of the Moosebar Formation grades into resistant thickly bedded to massive 

sandstone of the Gething Formations The top 40 feet of the Gething Formation 

consists of hard, salt and pepper, fine- to medium-grained sandstone which was 

drilled at only about 2 feet per hour . 

L. a. W A L F C R D A H L  Dr ABOOCIATEE LTD. 
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The Superior Seam i s  38 feet stratigraphically below the top of the 

Gething Formation and i s  42 inches thick. A 24-inch unnamed coal seam lies 

98 feet stratigraphically below the contact (60 feet below the Superior Seam). 

A coal seam containing 464 inches of coal and lying 121 feet 

stratigraphically below the Moosebar-Gething contact i s  correlated with the 

Trojan Seam. Dri l l  core from i t  contained a 4-inch layer of fault gouge, 

contorted shaly layers, and pronounced slickensides. This seam i s  separated 

from a lower 38i-inch coal seam by 15 feet of interbedded siltstone, sand- 

stone, shale, and mudstone. This  separation and the slickensides, fault gouge, 

and contorted shale indicate displacement within the Trojan Seam near Moose- 

bar Creek. 

The stratigraphic positions and thicknesses of coal seams encountered 

below the Trojan Seam are given in  Table 4 and shown in Fig. 4. The Mogul 

Seam was expected 350 feet stratigraphical ly below the Moosebar-Gething 

contact as shown by Stott (1968) but was not encountered. The stratigraphic 

dsta of PLA,cLccrn = r ~ d  KInd!e (1950) indicate the hAogul Seam shou!d be 450 

feet stratigraphical ly below the Moosebar-Gething contact. Because of 

poor circulation and core recovery, and a dri l l ing rate of 20 to 30 minutes 

per foot the hole was completed at 575 feet before reaching the Mogul Seam. 

It penetrated a stratigraphic section of 415 feet at  the top of the Gething 

Formation. The casing was not pulled in  order to facilitate deepening later. 

Coalbed Creek 

! 

I 

! 

- ~~~ ~ 

The Coalbed Creek dri l l  site i s  located on the south bank of Coalbed 

Creek, immediately west of the crossing of the Mount Johnson access road. 

It was located very close to an outcrop to avoid thick overburden to the 

south Below eight feet of gravelly clays and silts, bedrock was penetrated 

a t  a point approximately 30 feet below the Moosebar-Gething contact, as 

indicated by projecting the dip of 14 SW from an outcropping a few hundred 

feet southwest. 

0 
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The Superior Seam was not penetrated because the site i s  apparently 

north of the trace of its outcrop. Several coal seams, a l l  less than 14 inches 

i n  true thickness were intersected to a depth of 100 feet (Fig. 5). 

The Trojan Seam i s  133 feet stratigraphically below the Moosebar- 

Gething contact at Coalbed Creek. The coal i s  present i n  three benches 

totalling 107& inches in  a seam thickness of 129; inches including partings. 

Two seams, both less than 6 inches thick were intersected below the Trojan 

Seam and the bottom of the hole at  133 feet. This represents a stratigraphic 

thickness of 121 feet of the Gething Formation. 

CHARACTERISTICS OF THE COAL 

The coal seams sampled herein are shown in  Fig. 4 and 5; they are 

described in  Appendix 1. The Trojan Seam at the Coalbed Creek dri l l  site 

i s  129& inches thick and contains three benches of coal: from top to bottom, 

57 inches coalc 6 inches sandstone parting, 20 inches coal, 16 inches sand- 

stone and mudstone parting, 28 inches coal * An outcrop of the Trojan Seam 

along Coalbed Creek about 4 mile northwest of the Coalbed Creek dri l l  site 

described and sampled during the 1971 field work contains two benches of 

coal: from top to bottom, 48 inches coal, '4 inches sandstone parting, 31 

inches coal. Thus the Trojan Seam thickens from the outcrop to the Coal 

bed Creek dri l l  site, but more information i s  needed to determine whether 

this thickening i s  stratigraphic or tectonic. The Trojan Seam appears to 

have been faulted a t  the Moosebar drill site where i t  i s  only 464 inches 

thick . 
At  Moosebar Creek the Superior Seam contains 42 inches of coal 

in one bench; i t  was not intersected at Coalbed Creek because of the 

location of the dri l l  site. 

I 
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I 

Analyses of  Coal 
I 

The samples of coal obtained for analyses consisted of cuttings from 

some seams and cores from others. As the coal cuttings were contaminated 

with rock cuttings, they were separated at  a specific gravity of 1.50 with 

only the floats being analyzed for inherent moisture, ash, and free swell- 

ing index (Table 4). Core samples were crushed and sized into +lo0 mesh 

- 

and -100 mesh fractions, which were then analyzed (Table 2). A composite 

sample of the +lo0 mesh fractions from the three benches of the Trojan Seam 

a t  Coalbed Creek, fractions from this composite sample separated at three 

specific gravities, and gravity fractions of the +lo0 mesh size fraction of 

the Superior Seam a t  Moosebar Creek were similarly analyzed (Table 3) . 
The analytical results show that the free swelling indexes of the +lo0 

mesh fractions of the raw coal from the three benches of the Trojan Seam at 

the Coalbed Creek drill site range from 4 for the top to 8 for the two lower 

benches, similar to results obtained for the upper and lower benches at  the 

outcrop of the Trojan Seam 4 mile northwest. The free swelling index for 

the +lo0 mesh fractions of a composite sample of the three benches improves 

from 44 for the raw coal to 6$ or 7 depending on the specific gravity of the 

fraction analyzed. Faulting of the Trojan Seam at Moosebar Creek i s  be- 

lieved responsible for its low free swelling index and high ash content there. 

Sink-float tests on the composite sample of  the Trojan Seam a t  the Coalbed 

Creek dri l l  hole show yields from 80 to 87 per cent on the parts of the seam 

analyzed but calculations show these are reduced to 59 to 64 per cent when 

the partings are included. The ash content on the composite sample ranges 

from 3.7 to 5.3 per cent with sulfur in  fhe range 0.43 to 0.67 per cent. 

The +lo0 mesh fraction of the Superior Seam a t  Moosebar Creek 

has a free swelling index of 43 and an ash content of 34.6 per cent. The 

free swelling index i s  improved to 6& and the ash reduced to 6.0 per cent 

in the float fraction at a specific gravity of 1.50. 
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TABLE 2: ANALYSES OF RAW COAL FROM DRILL CORES 

Footage Samp 1 ed Size Weight Ash F.SeI. 
(s t ra t i  gra p h i c) I n te rva I 

( i nc h e s) 
F ra c t ion % 

Moose ba r Creek 

Superior Seam 179.8 183.3 42 +loo 
-100 

Trojan Seam 262.8 285.2 43 +loo 
-1 00 

15 Feet Below 282.0 28562 383 +loo 
-1 00 Trojan Seam 

Coalbed Creek, Troian Seam 

Top Bench 110.8 - 115.7 57 +loo 
-1 00 

Middle Bench 116.2 - 117.9 20 +loo 
-1 00 

Bottom Bench 119e3 121 e 6  28 +loo 
-1 00 

90.09 

90.62 
9.38 

9 a91 

91 a50 
8e50 

95.05 
4 3 5  
93.23 
6.77 
92.74 
7.26 

34.56 44 
52.98 2 

73.77 N.A. 
62.72 1 

72.43 N.A."  
77.09 NeA.*  

15.45 4 
28.89 23 
3.69 8 
31.86 5 
17.67 8 
26.97 63 

+lo0 MESH FRACTIONS 

Footage Residual Volati le Fixed S B.T.U. 
(stratigraphic) Moisture Matter Carbon per Ib. 

Moosebar Creek 
Superior Seam 17?,8 - 183.3 Oe54 30e94 33e96 0 a 4 6  8,800 

Coalbed Creek, Troian Seam 

Top Bench 110.8 - 115.7 Oe68 24.05 59.82 0.45 12,480 
Middle Bench 116.2 - 117.9 Oe62 31.44 64.25 0 0 4 3  14,890 
Bottom Bench 119.3- 121.6 Oe59 26.81 54 93 0.67 ' 12,550 

. *Cuttings 
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TABLE 3: ANALYSES OF +lo0 MESH SPECIFIC GRAVITY FRACTIONS 

FROM DRILL CORES 

Sp. Gr. Yield Ash Volat i le Matter Residual Moisture F .S , I .  

Trojan Seam, Coalbed Creek Drill  Hole, Composite Sample * 
-1.40 59 .58 3.69 27 . 82 0.60 7 

0.60 7 
-1.60 64.70 5.27 27.37 0.60 63 

0.59 44 

-1.50 62.97 4.58 27.55 

+1.60 100.00 35.82 25.83 

Superior Seam, Moosebar Creek Dr i l l  Hole 

-1.50 54.06 6.04 29 . 24 0.60 63 

- +1.50 45.94 67.47 32.89 0.57 

Total 100.00 34.26 30 .94 

* Total seam thickness i s  129$ inches. The values herein have been calculated 
from the analytical reports to include a 6-inch parting between the upper and 
middle benches ond a 16-inch parting between the middle and lower benches. 
Both partings were not included in the analyzed material . The calculations 
were based on an average specific gravity of 1 .44 for the coal and 2.40 for 
the partings. The percentages in each row apply to a l l  the material a t  the 
specific gravity in that row . 
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TABLE 4: ANALYSES OF +1.50 SPECIFIC GRAVITY FRACTIONS 

FROM DRILL CUTTINGS 

Footage Sampled Inherent Ash F . S o  I. 
(s tra t igra ph i c) I n te rva I 

(; 'I c hes) 
Mo i s  t ure 

Moosebar Creek 

Titan Seam 391.9 - 397.5 
Falls Seam 439.4 - 441.7 
25 Feet Below 467.1 - 468.0 
Falls Seam 

75 Feet Below 
Falls Seam 

99 Feet Below 
Falls Seam 

Coalbed Creek 

515.4 - 517.9 

541 .O - 541.7 

67 0 a 8 0  

27i 0.68 

1 1  0.61 

30 0.65 

84 0.51 

46 Feet Below 24.0 - 24.7 
. Moosebar Formation 

553 Feet Below 33.3 - 34.5 
Moosebar Formation 

63 Feet Below 40.7 - 41.9 
Moosebar Formation 

78 Feet Below 55.5 - 56.6 
Moosebar Forma tion 

84 0.64 

93 0.66 

14 0.61 

12$ 0 .57 

15 .54 
16.02 
17.31 

15.96 

1 1  .80 

2.48 

11.09 

12.23 

7.16 

3 
4 

- 

8 

8 

53* 

9 

8 

83 

* Core sample 
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Four seams, none of which exceeded 14 inches i n  thickness were 

intersected above the Trojan Seam a t  Coalbed Creek (Table 4) and have 

free swelling indexes ranging from 54 to 9. Two seams below the Falls 

Seam a t  Moosebar Creek have free swelling indexes of 8 (Table 4) . 
Although 30 inches were sampled i n  one o f  these, the seam contains only 

134 inches of coal (Fig. 4). 

RESERVES 

In the report of December 30, 1971, reserves in the Trojan and 

Superior Seams were estimated by projecting their extents from outcrops 

or traces of outcrops to the boundaries of the property. The estimates 

follow. 

Seam 

Superior 
- 

Reserves 
Thousands of Tons 

Indicated Inferred 

35,004 49,612 

Trojan 72,681 93,264 

The Coalbed Creek dr i l l  hole and outcrop permit part of the reserves 

in the Trojan Seam to be termed measured.. Projections 4 mile from these points 

indicate an area of about one square mile. With an average thickness of 93 

inches of coal, measured reservesbre estimated at 8.9 mil l ion tons. The 

indicated reserves within one mile o f  these measured reserves are estimated 

at  32 mi l l ion tons. Additional reserves are undoubtedly present near Moose- 

bar Creek, but until more data from dr i l l ing are obtained on the extent of 

the faulting, reserves there cannot be reliably estimated. Reserves in the 

Superior Seam within 3 mile from the dr i l l  hole a t  Moosebar Creek are 

estimated a t  2 mil l ion tons. The holes dri l led i n  February and March 1972 have 

changed some of the previously estimated coal reserves from indicated to 

. 

measured, but have left the total reserves in the Superior and Trojan Seams 

largely unchanged. 
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At the Coalbed Creek drill site, whence samples showed an 80 per 

cent yield in the sink-float tests on 107 inches of coal, the surface mine 

ratio = 113 x 11.11/ 107 x 0.80 = 14.7. If coal can be recovered from 

the thin seams above the Trojan Seam this ratio w i l l  be reduced. Along 

Coalbed Creek between Johnson Creek and the fault which crosses Mount 

Johnson, the Trojan Seam i s  estimated to underlie 0.3 square miles at 

depths of less than 150 feet. With an average thickness of 93 inches the 

estimated strippable reserves are 2.6 million tons. These w i l l  be increased 

by coal recovered from the Superior and thin seams above the Trojan. With 

an average overburden depth of 100 feet and an 80 per cent yield the 

average surface mine ratio = 100 x 11 . I  1/ 93 x 0.80 = 15, which wi l l  

be reduced by any coal recovered from the Superior and the thin seams 

above the Trojan . 

CONCLUSIONS 

The d l - i h y  program conducted 02 the Pcace kiver Canyon coal 

properties of Cinnabar Peak Mines Ltd. has shown that part of the Trojan 

Seam along Coalbed Creek i s  thicker than found in  the outcrop there, and 

that at Moosebar Creek i t  has been cut by a fault. Analyzes show that 

coal in both the Trojan and Superior Seams near the top of the Gething 

Formation appears suitable for coking or blending. Reserves i n  the Trojan 

Seam on the property are estimated as measured 8.9 million tons, indicated 

32 mil l  ion tons, and inferred 124 million tons . Thick overburden in places, 

interferred with drilling and sampling. 

Previous work on the property has permitted a preliminary estimate 

of total reserves of one billion tons, most of i t  i n  the other 18 seams in  the 

Gething Formation below the Superior and Trojan Seams. Much of the 

coal i s  favorably situated for underground mining with few dips exceeding 

L. B. H A L F C R D A H L  61 ACC0CIATI .S  LTD. 



1s". O n  the south and west sides of Mount Johnson and near Coalbed 

Creek, as much as 20,000,000 tons may be suitable for strip mining. 

The work on the properties recently undertaken i s  sufficiently encouraging 

to warrant further expenditures for continuing evaluation of the properties. 

Edmonton, A I berta 

M a y  17, 1972 

Respectful ly submitted, 

14, 

I 1 

I 

i 
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Since 1969 I have been a consulting geological engineer 

conducting and directing property examinations and 

evaluations, and exploration programs for metallic minerals, 

industrial minerals, and coal . 
The data i n  this report were obtained from drilling on the 
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APPENDIX I: DESCRIPTIONS OF COAL SEAMS -. 

Superior Seam 

Moosebar Creek Shale Coal, mainly clarain with $-inch 
v i  tra in bands 
Coal, granular, dense, durain? 
Shale, black, carbonaceous 

38 
4 

60 Feet below Superior Seam 

Moosebar Creek 

Trojan Seam 

Moosebar Creek 

Total seam 
Total coal 
Thickness cored 

42 
42 
49 

Mudstone, black 
Coal, clarain 
Mudstone, black, few coaly partings, 
sl ickensides 

24 

Total seam 
Total coal 
Thickness cored 

Mudstone (not cored) 
Coal (not cored) 
Coal and rnudstone, mixed - .  
tault  gouge, silver grey 
Coal, clarain, dense and breaks 
into 3 to 1" blocks 
Coal and shale, fad  ted 
contorted shale, slickensides 
Sands tone, fine-gra ined, 
argii laceous, plant remains 
along bedding plane 
Clay- irons tone concretion 

Total seam 
Total coal 
Thickness cored 

A l l  thicknesses are in inches 

24 
24 
41 

34 
103 
4 

7 

25& 



Coalbed Creek Shale, black (not cored) 
Coal (not cored) 
Coal, granular, dul I ,  hard 
Coal, vitrain 
Coal, vitrain and clarain 
Coal, clarain, well cleated 
Sandstone, brown, fine to 
medium grained (only 2" cored) 
Coal, vitrain 
Coal, broken, rubbly, vitrain? 
Coal, clarain 70% and vitrain 30% 
Mudstone, black, carbonaceous with 
coaly bands (only 5" cored) and 
sands tone 
Coal, mainly clarain, vitrain 
bands up to $-inch 
Coal, granular, dul I ,  hard 
Coal, vitrain 
Mudstone, black, carbonaceous, with 
marcasite and carbonaceous plant 
remains 

Total seam 
Total coal 
Thickness cored 

18. 

2$ 
3 

24 
3 

27 

6 
7 
7 
6 

16 

133 
2 

124 

1293 
1074 
119 

, 

! 

I 
I 

I 

i 
I 
i , 
I 
I 

I 

I 

I 

! 
1 

I 

I 

I 
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APPENDIX 2: REPORTS OF COAL ANALYSES 
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I” ....................................................................... I .r , i f i r n , p  
r I- ($‘ ASSAY 

T 

20 a 

LORINC L A B O R A T O R I E S  LTDa 

L 1 SAMPLE No. 

r- 
I 

151 

I 152 
r- 
b 

153 

154 

162 

163 

4 164 

!r 
-!r :; 
J’ 

1 

I 

ir 166 

167 
d 

L 

. .  
SIFN FLOAT ANALYSIS @ S o G a  1 a50 

% FLOAT % SINK 

I +-* 
Rejects Retained one month. 
’Lps Rctsincd one inontli 
, css spccific arrmgenrents 

l h A e  in arlvanco. 

f 

73.1 
I 

18al 

33.1 

38.7 
e 

6 .3  

2.1 

26.9 

81.9 

66.9 

61.3 . 
93.7 

97 09 

i 0.3 99.7 

Om4 99.6 

0.5 99.5 

NOT SUFFICIENT SAMPLE FOR NO’S  159, 165 

c 
? i j  pcrc[iti u) (!?&fit .LI THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE H E R E I N  DESCRIBED SAMPLES . , . . 

yZA ’ / /43%- .  - -  . .-- .... :. ............ 

Llcoirsod Aatiayet of Drltiah Colurtibla 
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File No. 
Date ___-_  

Samples 

F.S.1 .  INHERENT % 

ir hORIPd6 kABQWATORlES LTD. 

1 SAMPLE No. 
- 

ALYSIS OF FLOATS 

151. 

152 

153 

154 

162 

163 

164 

166 

167 

H20 % ASH 

64 

. 66 

. 61 

. 57 
*80 

r 

. 68 I 

. 61 

.65 

.51 

2.48 

12 23 

7.16 

15.54 

16.02 

17 a31 

15.96 

11 a80 

5% 

9 

8 

5 
1% 

I 
Not enough F loat  f o r  FSI ' 

8 

8 

1 

i 

c 
CI ~ ~ r c [ i ~ )  . b  r) (!Jct.tiflt H THAT THE ABOVE RESULTS ARE THOSE 

ASSAYS MADE BY ME UPON THE HEREIN DESCRIBED SAMPLES . , . . 

Hejccls Retained one month. 

& T p s  Retained ono month 
i i css spccific arrairgcntcnts 

&io in advairco. 
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L , B .  Halferdahl & Assoc ia tes  Ltd.  

Upper Trojan Seam, - L r Coal Bed Creek 
Ic Tag /.155 (114.4'  - 119 .3 ' )  

c 

r 
" E 
1 

r 
i 

1 

:ir- 

I 

Weight, % 

Ash, % 

V o l a t i l e  Matter, % 

Residua1 Moisture, % 

Fixed Carbon, % 

Free Swell ing Index 

B,T.U./lb. 

Sulphur, % 

C . E . S .  Sample 118 

* 

Apri l  21, 1972 

+ 100 Mesh 

95.05 

15 .45  

24.05 

0 .68  

59 .82  

4 

12,480 

0 .45  

- 100 Mesh 

4 . 9 5  

28.89 

CYCLONE ENGINEERING SALES LTD. 
Edmonton, Alberta, Canada 
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r 
r 
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L.B. Halferdahl & Associates  Ltd.  

Middle Trojan Seam, 
Tag # 156 

Coal Bed Creek 
(119.85' - 121.5 ' )  

Weight, % . 

Ash, % 

Volat i l e  Matter, % 

Residual Moisture, % 

Fixed Carbnn, % 

Free Swelling Index 

B . T . U . / l b .  

Sulphur, % 

+ 100 Mesh 

93.23 

3.69 

31.44 

0 .62  

64.25 

8 

14,890 

0.43  

r 

i 

i i 

A p r i l  21, 1972 

C . E . S .  Sample 

- 100 Mesh 
6 .77  

31.86 

5 

CYCLONE ENGINEERING SALES LTD. 
Edmonton, Alberta, Canada 
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r 
I 
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L . B .  Halferdahl & Associates Ltd.  

Lower Trojan Seam, 
Tag # l57  (123' - 125.4') 

Coal Bed Creek 

Weight, % 

Ash, % 

Volat i l e  Matter, % 

Residual Moisture, % 

Fixed Carbon, % 

Free Swelling Index 

B . T , U . / l b .  

Sulphur, % 

+ 100 Mesh 

92.74 

17.67 

26 . 81 
0.59 

54.93 

8 

12,550 

0.67 

- 100 Mesh 

7.26 

26.97 

, 

.. . 

A p r i l  21, 1972 

C.E.S. Sample #lo CYCLONE ENC: I N E E R I N G  SALES LTD. 
Edmonton, Albcr  ta, Canada 



r 
r 
r 
r 
r 
r 
r 
r 
.r 
r sp .  Gr. Wt. % Ash % V.M. % R.M. % 

3.69 27.82 0.60 

22.88 0.62 

- 1.40 80.52 

1.40 - 1.50 4.58 20.26 

1.50 - 1.60 2.34 30.21 20.81 0.74 

15.06 0.56 + 1.60 12.56 68.90 

Total 100.00 13.26 25.83 

25. 

Cum. F . S . I .  

7 

7 

6% 

45 

HoB.  Hal fe rdah l  & Assoc ia t e s  Ltd. 

Trojan  Seam, Coal Bed Creek 
Composite of Tags #l55, #156 and #157 

i 

+ 100 Mesh 

Ash, % 13.88 

Volati le Matter, % 26.05 

Res idua l  Moisture ,  % 0.61 

Fixed Carbon, % 59.46 

Free  Swell ing Index 4% 

Floa t -S ink  Analysis of + 100 Mesh. 

A p r i l  21, 1972 

C.E.S. Sample # 14 CYCLONE ENGINEERING SALES LTD. 
Edmonton, A l b e r t a ,  Canada 



L.B. Halferdahl & Associates Ltd.  

Superior Seam, Moose Bar Creek 
Tag 11158 (182’ - 185.4’) 

Weight, % 

Ash, % 

Volat i le  Matter, % 

Residual Moisture, % 

Fixed  Carbon, % 

Free Swelling Index 

B.T .U.  /lb. 

Sulphur, % 

+ 100 Mesh 

90.09 

34.56 

30.94 

0.54 

33.96 

4% 

8,800 

0.46 

- 100 Mesh 

9.91 

52.98 f 

2 

Float-Sink Analysis of + 100 Mesh. 

Ash % V.M. % R.M. % F.  S .  I .  sp. Gr. Wt. % 

0.60 6% - 1.50 54.06 6.04 29.24 

+ 1.50 

Total 100.00 34.26 30.92 

, 
45.94 67.47 32.89 0.57 

A p r i l  21, 1972 

C . E . S .  Bample #I1 CYCLONE ENGINEERING SALES LTD. 
Edmonton, Alberta, Canada 
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L.B. Halferdahl & Associates Ltd. 

Trojan Seam, Moose Bar Creek 
Tag #160 (247.2’ - 2 4 9 ’ )  

Weight, % 

Ash, % 

Free Swelling Index 

+ 100 Mesh 

90.62 

73.77 

N.A. 

- 100 Mesh 

1 9.38 

62.72 

1 

April 21, 1972 

C . E . S .  Sample 1\12 CYCLONE ENGINEERZNG SALES LTD. 
Edmonton, Albcr ta, Canada 
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r 
f 

F- 

L.B. Halferdahl & Associates Ltd.  

Coal Cuttings 
Tag 11161 (290.7' - 294') 

Weight % 

Ash, % 

Free Swelling Index 

+ 100 Mesh 

91.50 

72.43 

N.A. 

- 100 Mesh 

8.50 

77.09 

N.A. 

i 
! 

A p r i l  21, 1972 

C . E . S .  Sample 1'113 CYCLONE ENGINEERING SALES LTD. 
Edmonton, Albcr ta ,  Canada 
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APPENDIX 3: FIELD PERSONNEL 

Name Position Time on Property 
1972 

A .  Flemming 

J. Gorham 

L . HaIferdahI 

E .  Stadnek 

G. Van Dyck 

Driller Feb, 19 - March 23 

Assistant Feb. 19 - March 4 

Geologist Feb. 9 - F e b .  10 

Driller' s Helper Feb. 19 - March 23 

Geologist Feb, 9 - Feb. 10 
Feb. 16 - March 23 

L. ti. t 1 A L F L R D A H L  (Ir A S G O C I A T C G  LTD.  
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Expiry Date; August 5, 1 9 7 1  

U.S.A. 

CINNABAR PEAK MINES LTD. 
t.6. HALFERDAHL & ASSOCIATES LTD. 

EDMONTON, ALBERTA 

Fig. 1: Location Map 

' PEACE RIVER CANYON PROPERTIES 

4 00 2CP __-__ - .? (??- ?-I --- too 0 
tL-=z:L3--- -- 

-"MILE 5 
Drawn: LBH MAY, 1972 



LEGEND AND SYMBOLS TO ACCOMPANY FIGURE 2 .  

LOWER CRETACEOUS 
FORT ST.  JOHN GROUP 

7 1 Gates Formation 

161 Moosebar Forma tion 

BULLHEAD AND MINNES GROUPS 

Fl Gething Formation 

Coal seam with name, defined and 
approximate . . . . .  --Tr- - 

I 4 I Cadominand 
Pre-Cadom in  Format ions 

Superior ............... .SU 
Trojan . . . . . . . . . . . . . . . .  .Tr 
Ti tgn. .  . . . . . . . . . . . . . . .  .T t  
Fa1 Is .................. F 
Mogul and Little Mogul . . . . . .  Mg 
Castle Point . . . . . . . . . . . .  .Cp 
Mi l l igan . .  . . ........... .MI 
Grant-King . . . . . . . . . . . .  .GK 
Murray - "49" . . . . . . . . . . .  .M48 

Geological boundary, defined and approximate .................... 
Strike and dip of bedding, inclined, vertical ..................... r : /  
Fault, defined, approximate .................................. -P - + V  

1 

Anticlinal axis ........................................ + -t- 
Outcrop with lithology, sandstone, siltstone, shale, 

conglomerate, coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  xss,sr,sh, C ~ , C  

Dri l l  hole, February-March 1972, 
1 .  Moosebor Creek, 2. Johnson Creek, 
3.  Coalbed Creek, 4. Strawberry Acres . ....................... @ .  

Mineadi t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t- 
Lineofsection in  Fig. 3 . .  . . ...................... .:. ...... G- G' 
Boundary of restricted mining area ............................ -= -. 
Boundary of lot, lease, .coal licence . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Boundaryofproperty . . ................................... 
Road, logging ........................................ .= ====  

unimpr.oved ....................................... .-- - - - -  
1971 access.. ..................................... __-.--- 

Trails, baseline.. . . ...................................... _ _ _ _ _ _ _ _ _ _  
Contour, intervbl 25' . .  .'. ................................ -Zpgo,, 

# 

Mop based upon Fig. 4, in  December 31, 1971 report on the properties by 

Checklin and Halferdohl . 
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LEGEND TO ACCOMPANY COLUMNAR SECTIONS 

OF DRILL HOLES, FIGURES 4 A N D  5 

Overburden 

Sands tone 

S i I tstone 

Sha t e 

Muds tone 

Clay-ironstone concretions 

Coal with thickness in  inches 
I 










