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(A) INTRODUCTION 

1. Scope 

This report describes the exploration and development 
drilling work done in 1981. It discusses the results 
of the drilling, the coal analyses from the drill core, 
and it proposes continuation of the drilling programme. 

For .more detailed information on the history and general 
background of the property, the reader is referred to the 
author's several reports on the earlier exploration 
programmes. These reports may be found listed in the 
bibliography at the back. 

2. Property 

The property consists (for the purpose of this assess- 
ment report) of 30 coal licences divided in two groups 
of 15 licences each, as follows: 

Group # 277: 148, 162, 163, 4460-4463, 4726, 4727, 6043, 
.6044, 6343; 6559, 6561,6566 

Group # 311: 4458, 4459, 4464, 4723-4725, 6552-6557, 
6563-6565 

The licences and their locations are shown on Figures 
No. 2, 3, and 4. 

3. Location & Access 
: 

The approximate centre of the property is 53O 50' Lat., 
121O 55' Long. It is located 8 km south of Purden Lake 
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and 62 km by road east of Prince George. Easy access 
to the property is provided by a number of excellent 
logging roads. Highway # 16 passes through the northern 
end of the property. 

(3) 1981 DRILLING PROGRAMME (See Figure 5 in Pocket) 

. Summary 

The 1981 drilling programme ran from mid-February until 
the beginning of June. An Ingersoll-Rand Cyclone TH60 
rotary drill and two Longyear 38 diamond drills were 
used. The rotary drill was used to drill through the 
overburden to the bedrock and to set casing. It would 
then be moved to a new site and a diamond drill would 
continue at the original site and drill whenever possible 
to the volcanic basement. 

The rotary drill completed 18 holes to the bedrock and 
two additional holes (81-29a and 81-24) were drilled 
to the volcanic basement. The diamond drill drilled 
eight of the eighteen cased holes. 

All open holes were logged using slim, down hole geo- 
physical instruments measuring gamma-neutron, density, 
caliper direction and inclination. 

2. Drilling Results (Figures No. 6 -12 & Table No. 1) 

Drill Holes 81-15, 81-16, and 81-17, representing three 
of the four diamond drill holes that penetrated the 
volcanic basement, were drilled in the northwestern part 
of the drill grid. (See Map, Fi.gure 5 in pocket.) 

Drill Hole 81-15 penetrated green basal conglomerate 
overlying the Antler greenstones. This penetration 
confirmed the narrowing and the constriction of the 
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- -TABLE -N\lo,-1 : 1981 DR.I-LLING PROG.RAMME - BOWRON COALFIELD .-~- 

r 
HOLE LATITUDE -0NGITUDE ELEV. 

81-15 5966460N 571660E 736 

81-16 5966000N 5~71940E 743 

81-17 5965760N 572570E 751 

81-18 5965150N 572790E 750 

81-19 5964640N 573090E 754 

81-20 5964040N 573230E 754 

81-21 5963680N 573780E 752 

81-22 5963170N 574180E 754 

81-23 5963550N 574820E 754 

81-24 

81-25 

81-26 

81-27 

81-28 

81-29 

El-291 

81-30 

81-31 

81-32 

81-33 

81-34 

5964080N 574150E 756 

5964460N 573880E 752 

5964988N 573625E 752 

5965370N 573300E 750 

596595ON 573050E 752 

5967710N 569100E 740 

5967500N 568790E 741 

5963115N 575115E 761 

5963430N 575620E 760 

5962770N 575880E 764 

5962380N 576410E 762 

5967874N 569415E 740 

INTERIOR WATER WELLS LTD. - ROTARY 
I 

Of8 
B/R 
‘ENE. 

33.5 3.0 

28.6 0.4 

51.8 3.1 

47.5 3.0 

51.8 3.0 

68.6 1.5 

73.2 6.0 

79.2 0 

67.0 6.1 

45.7 1.5 

67.0 6.1 

79.2 

70.1 

134.1 Yes 
45.7 3.1 

29.8 2.6 

33.5 3.1 

33.5 3.1 

87.5 Yes 

I 
; :ASINI 

T 
ROTARY 

TO START FINISH 

36.9 37.5 16Feb 16Feb 

29.0 29.2 16Feb 16Ft?b 

54.9 54.9 16Feb 16Feb 

48.7 48.7 17Feb 17Feb 

48.7 54.8 17Feb 20Feb 

70.1 70.1 22Feb 22Feb 

79.2 79.2 23Feb 23Feb 

79.2 79.2 2lFeb 21Feb 

73.1 73.1 2OFeb 21Feb 

45.7 47.2 

73.1 73.1 

48.8 48.8 

79.2 79.2 

70.1 70.1 

146.3 146.3 

134.1 Z56.0 

48.8 48.8 

30.5 32.4 

36.6 36.6 

36.6 36.6 

36.6 Z98.7 

24Feb 

25Feb 

27Feb 

IM.37 

2Mar 

3Mar 

17Mar 

26Mar 

Z6Mar 

27Mar 

27Mar 

31Mar 
1 

24Feb 

26Feb 

27Feb 

2Mar 

3Mar 

8Mar 

23Mar 

26Mar 

26Mar 

27Mar 

27Mar 

3Apr 

E. CARON DIAMOND DRILLING LTD. 

CASING 

37.8 

32.3 

55.5 

92.9 

94.5 

START 
T 

19Feb 22Feb 88.4 

23Feb 27Feb 190.2 

27Feb 6Mar 234.7 

7Mar 28Mar 668.8 

5Jun 12Jun 95.4 

30Mar 26Apr 815.4 

lt%i- 22Apr 

23Feb 28Feb 

30Apr 4Jun 

28Apr 27Maq 

1 ,142.4 

118.3 

580.6 

L 
652.6 

FINISH 
k IIRELINI 

DEPTHS 

I 
HOLE 

TD COAL 

125.9 Below lower cd sel 

219.4 Below L.C.S. 

289.6 Bslow L.C.S. 

812.9 773.0-776.4 

870.2 Needs dwpsning 

,221.6 1,171.3-1175.9 

772.0 Needs deepening 

699.8 45.7-47.2 

4,586.8 5,011.O 

5 water wells drilled 
to 12.2 m depths 
adjacent to drillsites 

al-17 
81-20 
81-21 
81-25 
81-27 

1700.5 
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basin the the northwest. 

Drill Hole 81-16 is located ,550 m to the southeast of 
81-15, along the trend of the basin. It contains a 
thin succession of conglomerates, sands, black conglom- 
erates and breccias over a 1'70 m length. The succession 
observed in 81-16 represents an abrupt change from the 
sediments found in the drill holes to the west. 

Drill Hole 81-17 is located !j50 m east-southeast of Hole 
81-16. It went through a 280 m depth of tertiary sedi- 
mentary rocks. Like Hole 81-16, it penetrated several 
lenses of black conglomerate and breccia. It also 
penetrated a thin lense of basal conglomerate above the 
volcanic basement. No significant coal beds or lenses 
occur, but the black conglomerate and breccia represent 
coarse materials usually found below the Lower Coal Seam 
in previously drilled holes. Drill Hole 81-17 cut a 
thicker succession of sediments than Hole 81-16. This 
shows thickening of the tertiary basin to the east 
between Holes 81-16 and 81-17. The drilling in the north- 
west end of the basin also indicated a loo plunge of the 
basement volcanics to the south. 

Drill Hole 81-18 is located 600 m further to the south- 
east of Hole 81-17. It was the last diamond drill hole 
to penetrate the volcanic basement. Hole 81-18 cut 800 
m of sediments as compared to only 280 m in Hole 81-17. 
The coal of the Lower Coal Seam was penetrated from 
773.0 to 776.4 m (3.4 m). 

Drill Hole 81-19 is located 600 m further to the south- 
east from Hole 81-18. It was; stopped at 870 m due to 
badly broken ground. The hole encountered similar 
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.lithological sequence to that of 81-18. It penetrated 
coal at 789.4 m and intersected 1.5 m and 1 m of clean 
coal from 789.4 to 790.9 m and from 796.6 to 797.7 m 

respectively. Deeper in the hole a thick succession of 
dirty coal (45% ash estimated) was penetrated. The hole 
will have to be twinned and deepened in order to show 
Lower Coal Seam existence. 

Drill Hole 81-22 represents the deepest hole drilled on 
the property. Despite a total depth of about 1,225 m, 

it did not penetrate the volcanic basement. The hole 
is located approximately 1.8 k.m southeast of Hole 81-19, 
along the trend of the basin. Hole 81-22 shows the same 

lacustrine and black marker sequence that occurs in the 
area south of the Bowron River camp where most of the 
1980 drilling was done. The only significant difference 
between 81-22 and the 1980 hol.es isthat 81-22 is covered 
by over 850 m of rapidly alternating coarse and fine 
grained sediments (typical alluvial fan). Hole 81-22 
showed that the fine grained sediments were covered by 
a coarsening, upwards sequence of conglomerates and 
sandstones with interbedded siltstones and mudstones, 
frequently with lenses of carbonaceous material. This 
series of coarse sediments may have also overlain the 
fine grained sediments discovered during the 1980 drill 
programme. 

Drill Holes 81-23 and 81-24 were the last diamond drilled 
holes of the 1981 programme., These holes are located 
near the road on the eastern part of the property. The 
rocks cut by Drill Holes 81-23 and 81-24 are weathered, 
crumbly, poorly consolidated, and very difficult to 
drill. The sedimentary succession penetrated consists 
of alternating conglomerates, sandstones, siltstones and 
mudstones, with occasional coal lenses. Hole 81-24 cut 
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70 m of black, fine grained carbonaceous sediment 
which is not found in 81-23, located 600 m to the south 
of it. The drilling of both holes was terminated before 
the Lower Coal Seam could have been cut, due to broken 
ground and swelling clays. Drilling was stopped at 
approximately 700 m in 81-24 and at 770 m in 81-23. 
The broken and unconsolidated nature of the rocks in 
81-23 and 81-24 may be the result of their proximity to 
the fault contact possibly (?) forming the eastern boundary 
of the basin. 

Rotary Drill Holes 81-29 and 81-34 are located to the - 
north of the 1977 drill area, on the western side of the 
Bowron River. These holes encountered the volcanic 
basement at a depth of 180 m and 190 m and add evidence 
of the constriction or shallowing of the basin in the 
northern part of the property. 

(C) GEOLOGICAL FINDINGS 

Il. Stratigraphy & Structure 

(a) The sediments in the Bowron River Basin can be 
broadly separated into three distinct facies groups. 
These are a lacustrine facies, an alluvial fan to plain 
facies, and a transitional facii, which contains 
elements of both lacustrine and alluvial facies. 

(b) Conglomerates and sandstones were sampled and 
examined with a petrologic microscope. They were found 
to contain quartz of various types, argillitic and 
phyllitic clasts, limestone clasts, and carbonaceous 
materials. On the basis of composition the most likely 
source for the Bowron River sediments is the Guyet 
Formation and Upper Cariboo Group. 
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(c) Examination of some of the shales (particularly 
those which demonstrated swelling properties) showed 
that they were composed of quartz, chlorite, illite 
and micas. Despite the swelling or disintegrating 
nature of these shales on exposure to rain, only one 
sample contained abundant swelling clay mineral- 
smectites. 

(d) Shales from the lacustrine facies were tested for 
palynomorph content. The majority of these samples 
possessed an abundant palynomorph assemblage. The 
assemblage was examined and found to be correlatable 
with Mid to Late Paleocene assemblages. The polynomorph 
assemblage represents a warm-temperate, wet paleoclimate. 
This is the first documented Paleocene flora described 
in British Columbia. (R. Linds, 1980/81, Master's 
Thesis - in progress at U. B. C.) 

(e) A predictable stratigraph,y is best developed in the 
lacustrine facies, and most poorly developed in the 
alluvial fan to plain facies. 

(f) Subsurface structure invo.Lces no folding except 
primary depositional mud flow deformations. If there is 
any faulting there are two possible patterns, one of 
faults parallel to the trend of the basin, and another 
set perpendicular to the strike of the basin. The 
general form of the basin appears to be a faulted (?) 
asymmetrical syncline. 

2. Coal 

The continuity of the Lower Coal Seam to the east and 
south has been demonstrated and coal analyses of coal 
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samples from the Lower Coal Se.am in Hole 81-22 show 
the same quality as determined in previous works. 

The rank of the coal has been determined to be high 
volatile Bituminous B. Reflec,tivity analysis of the 
coal macerals are in general agreement with previous 
work by J. R. Donaldson (1972). The coal was found 
to be composed of vitrinite and vitrinite precursors 
(telinite and collinite) and various exinites of which 
resinite and cutinite are the most abundant. The 
reflectivity values for the co,al are variable but 
generally agreed with those obtained earlier by Donaldson. 
These is no obvious trend of increased reflectivity 
with depth of burial. 

3. Analysis 

The results of Birtley Coa 
analysis of' caal from Hole 
following page. 

1 & Minera 1s Testing Laboratory's 
81-22 are reproduced on the 
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HEAD RAW ANALYSIS 

~~~ 

SIZE CONSIST: RAW COAL CRUSHED TO - 1 l/2" 

28M x0 I 0.6 100.cr -1 

1 +1.70 :I 60.6 1 0.6 79.4 1 - I - I - - 1 100.0 ( 55,o 

ANALYSIS OF COMPOSITE FLOATS @ 1.60 S.G. 

I- 

ULTIMATE ANALYSIS,adb 
H20% C% I H% N% 1 S% ASH% O@y di HGI 

1.50 69.16 4.28 1.30 1.02 13.74 9.00 53 

I ASH FUSION TEMPERATURES("F) I 

Birtley Coal 
& Minerals Testing i, ..i,. . .._. L,,..>., 
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(D) COSTS OF 1981 EXPLORATION PRCGRAMME (February to September, 1981) 

ON PROPERTY WORK: 

1) ROADS: 
Access road repairs 
(Kode Sand & Gravel Ltd.) 
Invoiced 13-4-81. . . . . . . . . ~ . . . . . . . . . $7000.00 

2) SURFACE WORK: 
a) Millsite clearing 

Logging, slash-burning & levelling. 
(Lindstrom Construction Ltd.) 
Billing to November 1981 . . !118,689.85 

b) Drillhole survey: 
Wages: (July-August) 

Surveyor (C. Roberts) . . . .$4,344.84 
Helper (W. Van Kooghnett) . ( 2,122.84 

Equipment rental: 
(Interior Reproductions Ltd.:) 
Sokkisha transit R accessories 
Billing to date . . . . . . ,$1,343.38 

$7,811.06 

Surface work total. . . . . .$26,500.91 

a) Rotary (reverse circulation) 
(Interior Water Wells Ltd.) 
1761.5 m (Feb. 16 - April 3) 
Billing to date. . . 1 . . 1 . $306,170.27 

b) Diamond 
(E. Caron Diamond Drilling Ltd.11 
4586.8 m (Feb. 19 - May 27) 
Billing to date. . . . . . . . J626,152.81 

cl Support costs 
Coreboxes 

(E.G. Whalley & Sons Ltd.) 
Drilling Mud 

3) DRILLING: 

$3,380.00 

(Thiessen Equipment Ltd.) . . .$27.793.13 
Diesel drill riq fuel 

(Gulf Oil). . 1 . . . . . . . .$49,932.74 
$81,105.87 

Drilling total. . . . . $1,013,428.95 

4) LOGGING: 
Oownhole electrologging 
(Roke Oil Enterprises Ltd.) 
Billing to date . . . . . . . . . . . . .$16,939.07 

TOTAL THIS SECTION:- $1,063,868.93' 
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STATEMENT OF COSTS (Continued) 

A) ON PROPERTY WORK (from previous page). . . . . . . $1,063,868.93 

6) OTHER WORK: 
5) Geological Consulting 

I. Borovic, P.Eng. 
(IGNA ENGINEERING & CONSULTING LTD.) 
Billing to date. . . . . . . . . . . $24,459.95 

6) Camp Costs: 
Wages: 

Cook (P. Lefleur) Feb.-July . . . 
Helper (M. Lukeniuk) April-June . 
Caretaker (B. Kary).Feb.-Nov. . . 

Propane heating fuel (CIGAS) . . . 
Food (Kelly-Douglas) . . . . . . . 

7) Field Staff: 
Geologist (R. Linds) April-Aug. . 
Helper (K. Hughes) Feb.-April _ . 

8) Transportation: 
Truck rental 3/4 ton 4X4 pu 
(Hallmark Resources Ltd.) 
March-June @ $750.0O/mo. . . . . 

TOTAL THIS SEC1 ‘I :ON:-. . . . $11 

. $11,483.38 
3,415.oo 

: :15,000.00 
. .20,141.99 
. .18,942.60 

$68,982.97 

. $12,500.00 
2,852.82 

$15,352.82 

. $3,000.00 

1.795.74 

C) OFF-PROPERTY COSTS: 
9) Testing & Assaying: 

(Commercial Testing & Engineering Ltd.) 
Billing to ~date. . . . . . . . . $694.00 

(Birtley Coal & Minerals Testing) 
Billing to date . . . . . . . . .576.50 

(Golder Associates) 
Billing to date 1 . . . . . . . .480.00 

$1,750.50 

10) Airfares 
(Vancouver-Prince George). . . $4,729.15 

11) Report Assembly 
5 days @ $250.00/day . . . . . .1,250.00 

TOTAL THIS SECTION:- . . . . $7,729.65 

1981 EXPLORATION TOTAL:-. . . . $1,183,394.32 
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Exploration costs have been apportioned in the ratio of: 

79% to Group 277 Supp. 
21% to Group 311 Supp. 

These figures represent that proportion of the total amount 
of drilling, both rotary and diamond, that was conducted 
within each specific group. 

Group 277 Supp. 
Diamond: 3444.4 metres 
Rotary: 1527.9 metres 

Group 311 Supp. 
Diamond: 1142.4 metres 
Rotary: 233.6 metres 
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CONCLUSIONS AND RECOMMENDATIONS 

The exploration to date has shown that the asymetrical 
synclinal coal bearing structure contains potential coal 
resources of more than 67,000,OOO tonnes. 

The coal is ranked as high volatile, Bituminous "B" thermal 
coal. 

Previous washing tests and recent analyses show that the 
coal could be washed to lower than 10% ash content. Sulphur, 
which is contained mainly in the fiorm of framboidal to massive 

pyrite as indicated in previous analyses, should wash to the 
acceptable limits of less than 1%. 

It is my opinion that Norco's coal deposit has a good potential 
of beocminq a coal producer, especially in view of the fact 
that additional tonnage is indicated in the central, south- 
eastern and eastern basin area. 

I recommend continued drilling to prove already indicated coal 
resources of more than 67,000,OOO tonnes. 

The programme should consist of combined rotary and diamond 
drilling. 

Every hole should be logged with electrical logging equipment. 

It will be necessary to perform a detailed ground magnetic 
survey over the whole drilled area in order to determine the 
existence or nonexistence of the fiault structures. 
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TABLE No. 2 

LITHOLOGY LEGEND 
OVERBURDEN: 
Glaciai and glaciofluvial till. 

CONGLOMERATE: 
Moderate to poorly sorted. Grit to cobble size. Composed 
mainly of quartz and argillaceous and non-argillaceous 
cherts. Contains medium to fine grained sand of same 
composition as matrix. Matrix and clast supported. 
Calcium carbonate occurs as clasts. Siliceous cementation. 

SANDSTONE: 
Moderate to poorly sorted. Fine to coarse grained. 
Composition same as for conglomerate. 

SILTSTONE: 
Massive to laminated. Contains plant fossils. Very 
carbonaceous in places. 

BLACK MARKER: 
Fine to medium sized grains of volcanogenic quartz and 
calcium carbonate in discrete layers in argillite. 
Abundant soft sediment deformation. 

SHALE: 
Massive to very finely laminated, with alternating light 
and dark layers. 

SEDIMENTARY BRECCIA (Type #l): 
Matrix is mud. Clasts are angular and comprised of 
volcanogenic and metamorphic quartz, chert and calcium 
carbonate. Lesser amounts of argillitic fragments, 
micas and carbonaceous material. 

SEDIMENTARY BRECCIA (Type #2): 
Same as Type #1 except that matrix is argillite, 
possibly containing iron sulphide. 

COAL: 
High volatile bituminous (non-coking). Intermediate 
composition between a vitrite and a clarite. 

CLAYS.(Volcanic Origin?): 
Light green. Composed of chlorite, micas and smectites. 
Some show swelling properties and weather very easily. 
Variable stratigraphic occurrence. 

BASAL CONGLOMERATES: 
Light green in outcrop. Composed mainly of volcanic 
fragments, chert, quartz and carbonate. Finely grained 
argillitic clast materials are most likely of volcanic origin. 

LIMESTONE: 
Light grey, highly fractured and brecciated 
mesocrystalline sparite. 

and brecciated. Some fractures 
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Respectfully submitted, 

Geologist 

March 9, 1982 
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