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SUMMARY 

From July 1, 1981 to November 15, 1981 G.A. Noel & Associates 

Inc., on behalf of David Minerals Ltd., conducted further 

exploration on the Willow Creek coal licences located 50km 
SW of Chetwyndi B.C. i 

Work consisted of diamond drilling, backhoe trenching and 
mapping conducted to evaluate 8 coal zones. The exploration 

was concentrated on coal licences 3990, 3991 .3 3992 and 

3993 to define the limits of coal seams 1 to 8 and determine 

coal quality. 

Thirty-four HQ drill holes totalling 9085 metres (29,806ft.l 
were completed during the 13 week period July 23 to November 

3, 1981. Total diamond drilling on the property, Phase 
I and Phase II, is forty-six drill yles totalling 12,093 

metres (39,675ft.l. 

Results from more than three hundred samples indicate 
the coal to be mainly of low to moderate volatile bituminous 

quality with a low ash content. It averages 14,000 BTU's 
per lb. and 0.6%.sulphur. 

Calculations from 46 diamond drill hole intercepts and 
more than40 trenches vindicate a total.of 72,562,425 tonnes 
of coal resources, of which 46,613,190 tonnes are classified 
as measured resources; 12,927,759 tonnes as indicated 
resources; and 13,0~21,476 tonnes asinferred resources. 

It was concluded ~that the property warrants anunderground 
bulk sampling program. To facilitate this work, additional 

diamond drilling is required in the vicinity~of the proposed 
adit sites to better. define the local geology and coal 
seams. It was also concluded that drilling is warranted 

- 



.at the south end of the property to explore the coal seams 

to the property boundary. 

It was recommended that a two-stage program costing 

$2,562,600 be conducted to complete the above mentioned 

drilling and uriderground bulk sampling. 
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INTRODUCTION 

David Minerals Ltd. .hold eleven contiguous coal licences in 

the Willow Creek area of the Pine River Valley 49 km west of 

Chetwynd, B.C. (Fig.1, 21. 

I- 

G.A. Noel & Associates, Inc., on behalf of the company, conducted 

geological mapping and backhoe trenching programs on the licenses 

during the months of July and ,August of both 1979 and 1980. 

The above work was successful in locat~ing several significant 

coal seams on licence 3992. 

When Semper Resources. Inc. financing was finalized in late 1980, 

a. Phase..1 program consisting of backhoe trenching followed by 

diamond drilling was undertaken. This work was carried out 

between October 1, 1980 and March 8, 1981 and is documented 

in the report by A.S. Marton, B.Sc. and H.M. Jones, P.Eng.(1981). 

Following the successful delineation of 8 coal zones in the 
Phase I exploration program, a Phase II program of more detailed 

diamond drilling and backhoe trenching 'was approved during the 

latter part of June, 1980. 

This program commenced in July and field work was completed 

by November 1981. 

During this program Semper Resources Inc. was amalgamated with 

David Minerals Ltd. and now operate under the latter name. 

A permanent 64 m..bridge was constructed over the Pine River 

to give ready access to the licences from highway 97. Pickell 

Construction. Ltd. of ~Fort St.John under the direct supervision 

of T.M. Thomson & .Associates Ltd., consulting: engineers, and 

management by the author; ~completed the task between the latter 

part of.August and the middle of October. 







APPENDIX I 

STATEMENT OF COSTS 
Assessment Year August 7181 to November l/82 

A. ON-PROPERTY COSTS: 

Geological Mapping: 

Reconnaissance N/A 
Detail N/A 

Surface N/A 
Underground N/A 
Other (specify)- Geological Core logging & 

Supervision $40,457.70 

Geophysi~al/Geochemical Surveys; 

Method 
Grid 
Topographic- Area flown, map made from photos 
Other (specify)- ground survey for airphoto 

control, also baseline laid out, 
All holes &roads also surveyed 

Road Construction: 

On licenses Nos. - 3990-3993, 6792, 7192 
Access to - camp & all drill sites 

Surface Work: 

Trenching. - 35 trenches totalling 762 m, 
average width & depth 1.5 m 

Seam tracing 
Crosscutting 
Other (specify) 

Underground Work: 

Test adits 
Other workings 

Drilling: 

Core 
Diamond 

NIA 
N/A 
N/A 

N/A 
N/A 

N/A 

Wireline - 17 HQ holes totalling 7493.8 m 

Rotary 
Conventional N/A 
Reverse circulation N/A 

Other N/A 

Contractor - Olympic Drilling 
Where core stored- Charlie Lake 

55,589.04 

220,579.49 

5,400.oo 

838,362.45 



Appendix I 
statement of costs 
A. On-Property Costs: 
Page two 

Lopping: 

Gamma-Neutron, density, caliper, 
directional, by Roke Oil Enterprises 

Sampling: 

$102,726.74 

Trenches, drill core, cost included 
in "Testing" below. 

Testing: 

Above samples for proximate analysis, FSI 
by commercial Testing & Engineering; 

Loring Laboratory 22,516.60 

Other work N/A 

Reclamation work -seeding 741.74 

On-Property Costs total $1,286,373.76 

B. OFF-PROPERTY COSTS: 

Travel $3,659.52 
Motel 1,470.19 5,129.71 

Freight - by truck 10,854.02 

Report & map preparation 27,420.OO 

Off-Property costs total $ 43,403.73 

TOTAL ALL COSTS $1,329,777.49 
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Property 

The property consists of eleven coal licences (Figures 

3, 5). They are: 

Coal Lscence Hectares Expiry Date 

292.64 August 8, 1981 
292.50 1, 
292.40 I, 

39-86 
3987 
3988 
3989 292.12 II 
3990 292.50 11 
3991 292.40 11 
3992 292.40 11 
3993 
6792 
7191 
7192 

292.26 II 
292.40 December 5, 1981 
292.26 September 8, 1982 
292.76 1, 

3216.64 Ha. 

Coal Licences 3986 - 3993 are owned by: 

J.W. McLeod, P.Eng. 
1220 Arbutus Street 
Vancouver, B.C. 

They are presently under option by: 

David Minerals Ltd. 
1010 - 475 Howe Street 
Vancouver, B.C. 

David Minerals Ltd. is the ownef of licences 6792, 7191 

and 7192. 

Topography and Vegetation 

The coal licences are located on the eastern foothills 

of the Rocky Mountains. The area is characterized by rela- 

tively low, rounded, northwest-southeast trending ridges 

and valleys dissected .by the northeast 1.5 km wide Pine 
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DAVID MINERALS LIMITED 

WILLOW CREEK PROJECT 

COAL LICENCES 3966-3993. 6792.7191 6 7192 

PROPERTY STATUS 
REGIONAL 

sC4LE: 1:254Cco “Y3. o.g DwG. N0. 

MTE,RE”lSlONS 
WRIL 1981/ MC. 1981 

Figure 3 
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River Valley. In the licences area there is a change in 

elevation relative to the Pine Valley of only 670 metres 

(Figures 4a,.b, c, 5). 

All coal licences are well forested by jackpine and minor 
spruce. Poplar stands are common in low areas, like Pine 

Valley, and in wet areas, such as creeks and seepages. 

~Most of the forested terrain may be classified as open 

forest, i.e. with little or no underbrush. The exception 
to this is in wet areas where willows and devil's club 

are common. 

Location and Access 

The property is located at the following approximate co- 
ordinates:55°36'north latitude; 122o14'west longitude. 

The coal licences are located in the Peace River district 
of northeast British Columbia (see Figure 1). They are 

situated adjacent to the Pine River, -approximately 50 km 

west of Chetwynd and 190 km.north-northwest of Prince George. 

Access to the general area is via British Columbia highway 
97, which is an all weather road connecting Prince George 
to Dawson Creek, and passes through the Pine Valley and 
Chetwynd. B.C. Rail also Ipasses through. the Pine Valley 
(see Figure 2) with the highway on the north side and the 
railway on the south side of the river. B.C. Rail crosses 

through parts.of l~icences 3.988, 3993, 7191 and 7192. The aban- 
doned Falls railway . -' sralng is located on the northwest 

corner of licence 3988 ('see Figure 3). 

Dawson Creek and Fort St. John, approximately 100 km and 



-‘6- 

160 km respectively north of Chetwynd, are serviced with 

daily flights by commercial airlines. Rental vehicles are 

available at both airports. 

With the construction of a permanent bridge, the major 

access problem of crossing the Pine River has been elimin- 
ated. 

The West Coast Transmission pipeline right-of-way (with 

their permission) served .as a: .tempor~ary road bed that 
connected the southern bridge abutment to the exploration 

camp and working areas. 

During the Phase II exploration program 13 km of additional 

diamond drill access roads were constructed (Fig. 6). 

History 

Coal in the Peace River district of northeastern British 
Columbia was known of for many years. The 'better known 

coal area was the Peace-River Canyon coal field where coal 
was first noted -alongthe canyon walls by Alexander Mackenzie 
in 1?93. The first coal licences in the Peace River district 
were acquired in this area in 1908. 

From 1908 to the late 1960's very limited tonnages of coal 
were mined intermittently from four mines, three of which 
were located in or near the Peace River Canyon and one 15 
km south of the PineRiver. 

Between. 1946 and 1951 the Coal .Division of the B.C. Depart- 
ment of iands and Forest conducted a coal exploration pro- 
gram in the Peace River district adjacent to the proposed 
(at that time) right-of-way of the Pacific Great Eastern 
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Railway (now B.C. Rail). This work was carried out in the 

Pine River area. The project area extended from several 

kilometres northwest of Pine River to approximately 25 km 

southeast of it. 

Their programiconsisted of geological mapping, bulldozer 

trenching, diamond drilling and sampling (McKechnie, 19551. 

Eighty-one holes were diamond drilled totalling 14,829 

metres of which 'coal seams 0.3 m or ~thicker accounted for 

428 m of the total. 

Their program tested three areas. These areas and their 

estimated tonnages are: 

Hasler Creek 8 million short tons 
Willow Creek 23.8 II 11 11 
Noman Creek g-0 II I, ,1 

The above estimates were made only using seams of 1.2 m 

or greater in thickness. 

Coal licences 3986 to 3993,: 6792, 7191 and.7192 fall mostly 

within the above Willow Creek area: 

The Government work tested only parts of the above areas. 

It did not include the coal area atcrassier Creek (licence 

3989) nor did it include coal in some of the structurally 

disturbeti areas. Np serious work was carried out after 

the government's program in the Pine River area until 1969 

when Brameda Resources Ltd. conducted a trenching and drill- 

ing program on the Noman Creek coal seams. They drilled 
22 holes totalling-,4567 metres and traced~-two. main seams 

for approximately 3 km to the northwest of the highway. 

Winile the grade of the coal was high, tight folding and, 

limited tonnage made the property unattractive at that time. 



Also, in 1969, Brameda Resources Ltd.. commenced work on 

the Sukunka deposit located approximately 55 km southeast 

of the Pine River area. Early work in this district quickly 

indicated the potential of the Bullmoose Mountain area 

as a major coal field. Three deposits are now proven in 

this area and<-are scheduled for production by 1983. They 

are the Sukunka, Bullmoose and Quintettedeposits (see Figure 

2). 

In 1979 Semper Resources Inc. acquired coal licences 3986- 

3993 and conducted reconnaissance geological mapping on 

parts,: of the licences. Areas of interest located during 

the above were tested by backhoe trenching during July 

and .August, 1. 1980.:~.This work .was reported bye ,Jones ,(1979 

& 19801.~ 

The work referred to above was successful in exposing three 

significant coal seams on licence 3992. As a result of 

this encouragement Semper Resources Inc. resumed backhoe 

trenching in October 1980, then followed'up with a diamond 

drill program. The object of the additional exploration 
was to further expose, along strike, the significant coal 

seams on licence 3992, explore for additional seams, and 
test the seams at depth by drilling. This Phase I diamond 

drilling and trenching work was reported by Marton and 

Jones, 1951. 

JULY-NOVEMBER 1981 - PHASE II EXPLORATION 

Mobilization 

The backhoe and drilling ~equipment were moved to the prop- 

erty via highway transport to the river crossing, then 

forded across and moved to coal licence 3992. 

The two diamond drill rigs were skidded to and between 
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drill sites using a D6C and D7G for the Longyear 38 and 

Longyear 44 respectively. The Longyear 38 was used for 

the shorter/shallower holes on the northern part of the 

property and was easier to maneuver around the tight switch- 

backs on the ridge road (Figure 61. 

The Longyear 4'4 was used for the deeper holes on the eastern 

and southern part of the property. It was:heavier, less 

maneuverable, but was moved less frequently; 

Accomodation 

On-siteaccomodation for 24 men was established to maximize 

exploration time and reduce costs. Seven Atco supplied 

trailers with full facilities and a cooking staff provided 

by Crown Catering from Edmonton resulted in a comfortable 

and convenient camp. 

The trailers were brought from Prince George .and Fort St. 

John by Atco personnel. The trailers, mounted on wheels, 

were dragged across the Pine River by bulldozer and posi- 

tioned onto a previously prepared location 1 km away. 

The generator and incinerator was pleased ,from Crown Camp 

Services. Power hook-up was completed by Niels Electric 

of Chetwynd. Water, sewer and propane hookups were con- 

tracted to Beck's Plumbing also of Chetwynd. 

Trenches for water and sewer,.a well and large septic sump 

were dug using a backhoe from -Little Giant Excavating of 

Chetwynd. 

Early September brought the threat of frost. This resulted 

in the winterizing (skirting) of trailers by ATCO Pacific 

from Prince George. 
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At the termination of the program the entire camp was 

dismantled, and the site restored. 

Road Construction 

Access to the. property was well established from the Phase 

I program. .13 km of additional drill site access roads 

were constructed during the course of the thirty-four hole 

Phase II program. Road construction along the ridge to 
the north also exposed coal seams which were mapped and 
sampled.. After the approximate surface trace of seams was 

determined from roadcut and drill hole projections, backhoe 
trenching confirmed seam .locations where necessary and 

provided further samples (Figures 4a, b, cl. 

Control Surveying 

All work completed to the end of the first phase of drilling 

was surveyed with a 'compass and chain' degree of accuracy. 
With the need for a higher level of accuracy, McElhanney 

Surveying and Engineering Ltd. from Vancouver was contracted 
to generate base maps from aerial photography and establish 
a local mine grid base line using a ground survey. 

Instrument surveys were made~by.Semper Resources to tie Phase 
I and Phase II diamond drill holes into the local mine grid, 
establish collar elevations, as well. as survey in roads con- 
strutted after the aerial photography. was -flown.. At the 
termination of the program McElhanney was again asked to 
collar.co-ordinates and elevations for the last drill holes. 

This work provided David Minerals Ltd. with: 

. . 
5 



a) 

b) 

cl 

d) 

e) 

Trenching 

- ;1 - 
1:5000 scale base map.with 10m contours (see Figure 29) 

1:2500 scale base map with 5m contours (see Figures 4a,b,cl 
An accurately surveyed baseline for a 5000m by 5000m grid 
(See Figure 6). 
Accurately surveyed drill holes, collar elevations and 
roads from both ~the Phase I and Phase II programs (see 
Figures4a,b,cl. 
UTM co-ordinates and latitude and ,longitude for all 
McElhanney surveys points enabling generation of coal 
lease boundaries (see Figure 6). 

Trenching was carried out by a John Deer;- 450 crawler type 
combination front end. loader-backhoe owned by Tor Tor 

Trucking of Chetwynd, B.C. 

Trenches were laid out along drill access roads to locate 
and sample coal seams. (See Figures 4a,b,cl. Location and 

coal quality are tabulated in Table 4. Thirty-five trenches 
and roadcuts were ~dug totalling :762 .m in length. 

Depth of overburden was variable from 0.2 metres to greater 

than 3.5 metres. Most trenches averaged l.O-1.5m in depth 
except in significant coal seams which were deepened to 
at least 2m in search of 'fresher coal'. 

When bedrock was lost due to deep burial several stepout 
test pits . were dug to approxrmately 4m, the limit of the 
equipment. 

Geological Mapping 

Geology was mapped along road cuts, in stable trenches 
and interpolated from diamond drill hole projections. 
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It was mapped in notebook form then plotted on a map .on 

a scale of 1:500 and 1:2000. The surface geology was later 
' transferred to the McElhanney base maps 1:2500 and 1:5000 

(Figures 4a,b,c, & 291. Coal seams were later transferred 

to a 1:2500 scale plan and cross sections (Figures 7-25). 

Diamond Drilling 

Thirty-four HQ diamond drill holes were completed by Olympic 

Drilling Co., using Longyear Super 38 and Longyear 44 drills 

(Table 31. They were. moved from site to site with a D6C 

and D7G respectively. 

Water was a major problem during the Phase II drilling 

program. The summer and fall of 1981 was unusually dry 

and all local water sources dried up. Hauling water became 

mandatory, using numerous local contractors including 

Juanita, and F.: Ollenberger: -:Rolla,. B.~C.; Big Jim.'s - Dawson 

Creek.; and various other short. term contractors.. 
.: : 

InAugust, due to .extreme fire ~hazard conditions, B.C.Forest 
Service imposed work restrictions on the project. For three 
weeks drilling was limited to two B-hour shifts, one. in 
the morning and one in .the-.eveni,ng: This.reduced production. 
and: morale and increased overhead costs. 1. 

Following the hot summer-, the water table was never recharged 
to normar and water hauling was continued to the end:of the 
program in.mid-November. Drilling water was trucked initially 
from various local 'marginal' sources and finally 3-5 km 
from the Pine River. 

All .drill core. was geologically logged on the appropriate 

forms and plotted as both stratigraphic columns and as 
drill hole sections (Figures 27 & 281. 
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Geophysical Surveys 

Roke Oil Enterprises Limited of Calgary were contracted 
once again. to conduct down hole geophysical surveys on 

each hole upon completion of drilling. Data recorded 

included Gamma-ray neutron, sidewall densilog, caliper. 

and directional surveys. 

Data from these surveys aided the writer in interpreting 

the coal content bf'~the' seams and interpreting between 

seams. The logs were~.also -valuable in the interpretation 
of seams in which core losses have occurred. 

Down hole directional surveys indicated a steepening of 
the majority of drill'holes by one degree every thirty metres. 

Bridge Construction 

Initially, access to the working area was .from highway 

97 via a ford across 'the Pine River. Fluctuations in the 
river level often made this crossing impassible to 4x4 
vehicles, so a small boat was used to ferry the crew over 
the, river. When the river began to freeze and temperatures 
dropped to -2OOC to -4O'C neither fording ~nor boat travel 
were possible. 

This problem was solved last winter by construction of 
a temporary wood bridge. It .was removed ~upon termination 

of:the ~Phase I program. . I . 

With the implementation of the larger Phase II program 
it was decided that a permanent access bridge was necessary. 
Pickell Construction of ~Fort St..John was contracted to erect 
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the 'EZ' type bridge under the direct supervision of T.M. 
Thomson & Associates Ltd. of Victoria, B.C. and managed 

by the author. 

The period of construction was lengthened somewhat by delays . 
in the shippipg of lumber as a result of a B.C. Forest 

Industry strike. 

After spring break-up in 1982, the bridge approaches will 
have to be upgraded. Also., the temporary road utilizing 

the West Coast Transmission pipeline right-of-way must 
be. re,located. .Approximately .5 km, of road upgrading are 

required, to provide reliable. access to the licenses and 
the proposed portal sites ,~(Figure 29) 

GEOLOGY 

Regional Geology 

The Rocky Mounta ins consist of a camp lex series of closely 
folded, faulted and thrusted blocks ~of sedimentary rocks 
ranging in age from Proterozoic to Lower Cretaceous. To 
the east of the Rockies the deformation decreases gradually, 
resulting.in the formation of low amplitude simple folds. 

Lower Cretaceous coal bearing beds outcrop extensively 

along the foothills of Alberta and Northeast British 
Columbia. They occur in sediments.-assrgned to the Blairmore, 
Bullhead, and Fort St.~. John groups (Table 1 , Figure 26). 

Bullhead and Fort St. John Formations outcrop in the Pine 
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TABLE 1 

TABLE OF FORMATIONS 

Dunvegan 

(350-1.200) 

Dunvegan, 

fine- to coarse-grained sandstone. conglomer- 

ate; carbonaceous shale and coal Series Group 

Fort 

st. 

John 

IO I 
0 

0 

I 

300-1x Marine and non-marine sandstone 

and shale UPPer 

cretaceous 

Lower 

Cretaceous 

Lover 

cretaceous 

Cruiser fm.' 350-800 Dark grey marine Shale uith 
sideritic concretions; some 
sandstone 

Goodrich fm. 50-135 Fine-grained. crossbedded sand- 

stone; shale and mudstone 

Hasler F..' 500?-150 Silty, dark grey marine shale 

with sideritic concretions; 
siltstone and.sandstone:in:-: 
lover part; minor conglomerate 

Boulder 
Creek 

Rember 

Fine-grained. well sorted sand- 

stone; massive conglomerate: 
non-marine sandstone and mud- 

stone 

240-560 

O-450 Hulcross 

tiember 

Dark grey marine shale with 
sideritic concretions 

Gates 

Hember 

Hoosebar 

220-900 

100-100~ 

Fine-grained. marine and non- 
marine sandstones;.conglomer- 
ate; coal: shale and mudstone 

Dark grey marine shale with 
sideritic concretions; glau- 
conitic sandstone and pebbles 

at base 1 
Gething 

formation 
fine-grained. cherty to 

quartzose sandstone: 
rusty weathering shale; 

carbonaceous mudstone 

and coal seams; minor 
conglomerate I 

O-1.800 feet 

(O-540 ml 

~Cadosio 
Formation 

Missive chert conglom- 

erate and coarse-grained 
sandstone; carbonaceous 

shale; minor coal 

O-770 feet 

(O-230 m) 

Regional erosional unconformity; bevels rocks of succeedingly 
older age northward and eastuard 



TABLE 2 

LIMITS OF SURFACE WExrHERlNG 

Diamond Limit of Approximate Limit of Standing 
Drill Hole Over- Dip .a From Oxidization from Accepted Water Level 

D.D.". Burden Di~~CtiOtlal Geological Log Limit From Gamma- 
lm) Apparent T (m) Ray/Neutron 

Distance Di*EEe Log. (ml 

80-l 7.4 -55 
80-Z 3.7 vertical 
80-3 12.2 -60 
81-4 5.2 -62 
81-5 5.2 -65 
81-6 6.7 -60 
81-7 3.7 -58 
81-8 7.9 -57 
61-9 4.0 -59 
81-10 4.6 -58 
81-11 4.9 -55 
81-12 4.6 -57 

10.0 8.2 10.0 N.D. 
N.D. 

1417 
N.D. 34.5 

17.0 20.0 N.D. 
12.0 10.6 15.0 N.D. 
16.0 14.5 20.0 3.0 
17.0 14.7 20.0 N.D. 
14.5 12.3 15.0 54.0 
9.0 7.5 10.0 13.0 

16.0 13.7 20.0 31.5 
10.0 8.5 10.0 10.0 
9.0 7.4 10.0 1.0 

10.0 a.4 1G.G 11.0 

61-13 
81-14 
81-15 
81-16 
81-17 
81-18 
81-19 
81-20 
.81-21 
81-22 
81-23 
81-24 
8X-25 
81-26 
81-27 
81-28 
81-29 
El-30 
81-31 
81-32 
81-33 
81-34 
61-35 
81-36 
81-37 
Cl-38 
81-39 
81-40 
81-41 
81-42 
81-43 
81-44 
81-45 
81-46 

3.4 
3.7 
4.0 
4.6 
7.9 

3;:: 
6.6 
8.5 

Z 
4.0 

25.0 
2.9 
8.8 

6.7 
7.5 

18.7 

a:: 
10.1 

3.5 
3.1 
9.8 
6.9 
3.5 
3.4 
3.2 
3.4 
3.1 

11.c 

*approximate 
N.D. not determinei. 

-60 
vertical 

-60 
vertical 

-60 
-57 
-62 
-60 
-62 
-60 
-61 
-6O* 
-61 
-60 
-60 
-60 
-60 
-60 
-61 
-60 
-61 
-61 
-60 
-60* 
-61 
-60 
-60 
-60 

"ertiCal+ 
vertical 
vertical 

-69 
-57 

vertical* 

N.D. 
23.0 IS:6 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

21.5 14.2 
31.0 21.0 

6.0 4.1 
18.0 l1.S 
N.D. 

18.0 12.2 
24.0 15.8 
11.0 7.3 

6.0 4.0 
5.0 6.0 
9.0 9.0. 

12.5 12.5 
12.5 12.4 

7.3 4.4 
18.0 18.0 

20.0 
10.0 
25.0 
30.0 
10.0 
10.0 
N.D. 

10.0 
N.D. 
N.D. 

15.0 
15.0 
N.D. 

25.0 
N.D. 
N.D. 
N.D. 
N.D. 

2E 
35:o 
10.0 
20.0 

2;::. 
25.0 
15.0 
10.0 
10.0 
10.0 
15.0 
15.0 
10.0 
2G.O 

32.0 
31.0 

making water 
23.5 
17.0 
35.0 
0.0 
8.0 

making water 
not logged 

0.0 
54.3 

nor logged 
19.0 

making water 
making water 
not logged 
making water 

4% 

7;:o 

3;:o 
0. 

61.0 
0. 

3::o 
N.D. 
N.D. 





‘“Z 
.5.0 

56.3 

58.0 

70.2 

3o.c 

20.0 

105.0 

t3.c 

22.0 

8.0 

‘2.5 
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River area on and in the vicinity of coal licences 3986- 

3993, 6792, 7191, 7192 (see Figure 61. In this area they 

occur in a broad anticlinorium near the eastern limit of 

the strong foothills deformation. Considerable literature 

is available on the Foothills belt of northeast British 

Columbia. This,.includes: 

al Regional studies by the Geological Survey of Canada 
and,published ads Stott (1968) and Stott (19711. 

bl Several localized stratigraphic and mapping projects 
have been completed within the area by both the British 
Columbia Department of Mines and the Geological Survey 
of Canada. These are documented by Hughes (19641, Hughes 
(1967) and Kindle (19501,'McKechnie (19551, 
and SpivaMkc??;241. 

Local Geology 

The David Minerals Ltd. coal licences cover the northern 

part of the Willow Creek anticlinorium and are underlain 
mostly by rocks of the Lower Cretaceous Gething Formation, 

the coal bearing upper member of the Bullhead Group: (see 

Table 11 The anticlinorium is defined by rocks of the 

Bullheads and Fort St.John -Groups. The contact .between the 

groups is marked by a thin bed of chert pebble conglomerate 

(Blue Sky Conglomerate) which is well exposed on licence 

3987 in trench 3 (Jones, 19801 and on licence 3992 in out- 

crop and in most of the eastern diamond drill holes (Fig. 

4a,b,cl. This conglomerate marker bed designates the top 

of the.Gething Formation and was used in correlating drill 

hole intersections on.the property (see Figure 291 
. 

Down hole ~geophysics enabled-good correlation -between coal 

zones. .This data':has. been .plotted or--sections drawn 'at 

200-m intervals from 4000N to 7600N (see Figures 7-25) Y..._: 
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Interpretation of the geology from the above work indicates 

a small, 'gentle fold on the east limb of the much broader 

Willow Creek Anticline. (see section 5000N, Fig.201 The 

synclinal axis is marked by a fault/shear zone that is 
visible in a road cut 20m east of DDHBO-1 and in drill 
hole 81-26. A north-south trending gulley is its topographic 
expression. . 

Overburden thickness ranges from 1 to 9 metres over most 
of the area where holes were collared into the Gething 

Formation. Holes collared into the overlying Moosebar 

Formation mudstones indicated a greater quantity of over- 

burden (lo-38m) (Table 2) 

Bedrock appears to be oxidized to 35m in places but averages 

15 metres from the surface (Table 2) 

Coal Development 

Eight major coal zones (greater than/equal. to 1.5m) were 
found by trenching_and drilling. Coal-zones 1, 4 & 7 showy 
the .most continuity along'strike and dip and are traceable 

from 4000N to. 7600N. Coal zones~,5 and 6 show a slightly 
shorter strike length while zones 2, 3 and 8 are the least 
continuous (see Figures 7-25 and 29) 

.~ 
The term 'coal zone' was used to separate coal seams with 
waste. partings from clean,!coal seams'. (see Figures 7-24) 

The correlation charts .summarize the geology :inthe drilling 
area andr.~illustrate. the size and location. of.the major 
coal zones' (Figures 27, 28) 

A .summary..of the ~size,~ recovery and, quality of ,the,eight 
major coal.zones is tabulated in Tables 5, 6a, 6b. 
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COAL QUALITY 

Sampling Procedure 

Coal zone intervals were documented (geological and geo- 

physical. logging) immediately after the drillings shifts. 
The coal was 'sampled from the hanging wall to the footwall 

in its entirety if the coal seam was ? 1.5m wide or, if 

narrower, but near a major coal zone. If it was larger 

than 1.5m it was sampled to the end of the first run length, 

the next sample to the end of then next run length, etc. 
Large partings (>lOcm) were omitted from the sample but 

recorded in the geological logs in all cases. 

When sampling from each hole was completed, they were sent 
by Greyhound bus to.Loring Laboratories of Calgary. A sample 
result turnaround period for a sample shipment averaged 

3 weeks. 

A summary of the coal quality has been tabulated in two 

tables (see Table 6A and 6B). Table 6A is documented on 
am'sample by' sample basis whereas Table 6B is an average 
of coal quality by seam number. 

Coal Resources 

The .Bumines and U.S.G.S. definition and classification 

scheme for total resources was used for resource calcula- 
tions (Appendix I, Phase I report, Marton and Jones 1980). 
Table 7 illustrates the data used to determine the measured, 
indicated-and inferred resources (Figure 30) 

The widths of all coal seams and zones were noted when 
logging the drill core, then tabulated (Table 5). Using 



Local Grid 
Northing 

Diamond 
Drill Geological Log 

Accepted 
Geophysical Log Coal Zone 

Hole Apparent Width 
(ml 

Recovery Apparent Width True Width 
% (ml (m) 

7000 81-30 

6800 81-27 

6600 81-28 

6400 

6200 

81-23 

81-21 

6000 81-20 

5800 

5600 

81-18 

81-5 
81-33 

5400 81-4 
81-31 

5200 81-13 
81-29 

5000 80-3 
81-11 
81-19 

4800 81-6 
81-25 

4600 

4400 

4200 

4000 

81-15 
al-22 

81-9, 

81-17 

81-10 

TABLE 5 

SUMMARY OF COAL ZONE DIMENSIONS 

ZONE ONE 

A. 1.612.6 
B. 1.7 

94 A. 1.8j2.5 A. 1.812.5 
B. 1.6 B. 1.6 

A. 1.412.3 A. 1.512.3 
B. 1.6 B. 1.6 

A. 1.6/1.9 A. 1.6/1.9 
B. 1.6 B. 1.6 

3.714.2 3.814.2 

A. 1.912.4 
B. 1.7 

A. 1.6/1.9 
B. 2.0 

3.814.3 

A. 1.0 
B. 2.7 

A. 1.5 
.'B. 3.8 

1.5 

::: 

2.3 
2.9 

;:; 

2.25 

2: 

z 

z/1.0 

3.2 

3.0 

3.45 

100 

84 

100 

66 

65 

83 

A. 1.0 
B. 2.8 

A. 1.7 
B. 3.4 

2.7 

4.215.9 
3.1 

A. 1.0 
B. 2.8 

A. 1.8 
B. 3.4 

2.7 

4.215.9 
3.1 

87 2.7 2.7 
95 3.0 3.0 

95 2.4 
100 2.4 

77 

2: 

2.6 2.6 
2.5 2.5 
2.8 2.8 

94 2.9 2.9 
96 2.3 2.3 

95 2.7 2.7 
a7 1.0 1.0 

65 2.6 2.6 

a5 2.4 2.4 

74 3.5 3.5 



Local Grid 
Northing 

5600 

5400 

5200 

5000 

4800 

460.0 

4400 

4200 

4000 

5800 

5400 

5200 

5000 

4800 

4600 .. 

4400 

4200 

4000 

Diamond 
Drill 
Hole 

81-5 
81-33 

81-4 
81-31 

81-13 
81-29 

81-11 
81-19 

81-6 
81-25 

81-15 
81-22 

81-9 

81-17 

Si-10 

81-27 

81-31 

81-29 

80-3 
81-11 
81-19 

81-6 
81-25 

81-15 
81-22 

81-9 

81-17 

81-10 

TABLE 5 . . continued 

Geological Log Geophysical Log 
Apparent Width Recovery Appargn; Width 

(ml % m 

ZONE T'W 0 

2.3 
1.913.6 

k&2.8 loo- 88.. :::,2.6 

:::,2.9 E pi';.; . . 

2.6 90 1.312.3 100 ::;/2.3 

1.411.6 .90 2.513.1 
2.2 90 1.511.9 

1.512.0 
1.8 

1.411.7 98 1.912.4 

0.9 90 1.2 

1.0 

2.2 

3.0 

1.85 
2.15 
2.6 

2.6 
2.1 

::: 

1.1 

2.3 

4.5 

ZONE ~THREE 

100 1.2 

79 1.8 

83 1.8 

69 2.0 2.0 
84 1.8 ~1.8 

100 1.8 1.8 

87 2.0 2.0 
73 2.2 2.2 

100 1.8 
64 ::: 2.4 

67 2.0 2.0 

90 2.1 2.1 

66 4.5 4.5 

2. 

Accepted 
Coal Zone 
True Width 

(m) 

2.3 
1.913.6 

;::/2.8 

1.812.7 
1.912.5 

2.0 
1.712.3 

2.513.1 
l-511.9 

1.512.0 
1.8 

1.3 

1.912.4 

0.611.2 

1.2 

1.9 

1.8 



Local Grid 
Northing 

7000 

6800 

6600 

6400 

6200 81-21 

6000 

5800 

5600 81-5 

5400 

5200 

4800 

Diamond 
Drill 
Hole 

TABLE 5 . . continued 3. 

Accepted 
Geological Log Geophysical Log Coal Zone 
Apparent Width Recovery ApparTn; Width True Width 

(m) % m (ml 

81-30 

81-27 

A. 1.4 
B. 2.0 
c. 1.5 

A. 1.711.8 
B. 2.05 
C. l-211.7 

81-28 

81-23 

81-32 

A. 1.5 
B. 3.815.1 

A. 1.912.7 
B. 3.514.3 
no recovery 

81-34 

A. 0.4 
B/5.8 
C. .55/.6 
no recovery 

81-20 
81-35 
81-37 

:::,4.6 
6.718.1 

81-18 
81-38 25:: 

81-33 

A. 3.4 
B. 3.0 

3.413.8 

81-4 3.85 
81-31 2.9 

81-13 
81-29 
81-36 
81-39 

2-Z 
2:85 
3.2 

80-3 
81-11 
81-12 
81-19 

81-6 
81-25 

ZONE FOUR 

78 A. 1.2 
B. 2.0 
c. 1.5 

70 

70 

93 

0 

A. 1.7 
B. 2.0 
C. 1.211.6 

A. 2.2 
B. 1.7 

A. 1.712.7 
B. 3.4j4.6 
A. 1.0 
B. 1.2 

67 A. 1.3 
B. 2.5 

0 
C. 2.7 
A. 1.5 
B. 1.1 

93 
12 
27 

:::/7.6 
6.517.5 

A. 1.2 
B. 2.0 
c. 1.5 

~..A. 1.7 
B. 2.0 
C. 1.211.6 

A. 2.2 
B. 1.7 

A. 1.712.7 
3.414.6 B. 

A. 1;O: 
i:.B . 1 . 2 

A. 1.3 
B.i215 
C. 2.7 
A. 1.5 
B. 1.1 

1.0 
6.817.6 
6.517.5 

64 5.4 5.4 
78 2.3 2.3 

82 

82 

A. 3.7 A. 3.7 
B. 2.5 'B. 2.5 

3.6 3.5 

3.8 
3.0 

86 
68 
23 

100 

4.3 4.3 
3.8 3.8 
3.0 3.0 
3.0 3.0 

5.2 
3.3 
2.5 
3.6 

:*: 
2:5 
3.6 

4.0 
3.0 



TABLE 5 . . continued 4. 

Local Grid 
Northing 

Diamond 
Drill 
Hole 

4600, 

4400 

81-15 
81-22 

81-9 

4200 81-17 

4000 81-10 

7000 

6800 

81-30 

81-26 
81-27 

6400 

6200 

6000 

5800 

5600 

81-32 

81-34 

81-37 

81-18 

81-5 

81-8 
81-33 

5400 81-4 
-81-7 
81-16. 

5200 81-13 

81-14 
81-29 
81-36 

5000 80-l 
80-2 
80-3 

4800 81-6 

Accepted 
Geological Log Geophysical Log Coal Zone 
Apparent Width Recovery Apparent Width True Width 

Cm) % (ml (ml. 

ZONE F 0 U R cont'd. 

2.113.4 2.713.2 
2.4 3.0 

1.5 50 A. 0.5 
B. 1.3 

1.812.0 100 1.7/2.-O 

1.5 65 2.8 

ZONE F I-V E 

1.05 

1.1 
.9 

1.1 

1.712.2 

2.3 

1.8J2.2 

2.3 

100 1.0 

100 1.3 1.3 
100 .8 1.0 

85 

87 

1.612.0 

2.2J2.8 

100 2.3 2.512.7 

90 2.OJ2.5 2.0J2.5 

100 

No recovery 
1.712.5 

0 
100 

A. 1.1 
B. 0~.9 

2.9J3.5 
1.9J2.8 

1.7 
1.35 
2.8J3.3 

100 
78 

100 
;:; 
2.1J2.6 

A. 1.7 
B. 1.7J1.9 

3.8J4.0 
2.1 
2.2J2.7 

95 

E 
87 

100 

A. 1.6 
B. 1.612.0 

2.512.9 
0.9J1.6 
1.912.2 

No recovery 
2.0 
1.9 

1.7 

0 

9': 

95 

Z:‘; 
1.9 

1.9 

2.713.2 
3.0 

A. 0.5 
:.B.'. li3 

1.712.0 

2.8 

1.0 

1.612.0 

2.2J2.8 

A. 1.1 
B. 0.9 

2.9J3.5 
1.9i2.8 

2.1 

:::/2.4 

A. 1.6 
B. 1.6J2.0 

2.1J2.9 
0.9J1.6 
1.9J2.2 

s*: 
1:9 

1.9 



Local Grid 
Northing 

4600 

4400 81-9 
81-44 

4200 81-17 
81-46 

4000 81-10 

7.200 

6800 

66.00 

6400 

81-41 

2 0 N.E~ .S 1.X 

2.6 66 2.5 

1.0 

1.7 

2.4 

81-27 0.8 100 

1.9 78 

1.0 

81-24 1.7 

81-23 1.0 100 0.8 0.8 
81-32 1.0 75 1.2 1.2 

6200 81-34 0.7 80 2.213.2 1.612.3 

6000 81-20 
81-37 :::/2.5 i2 1.512.8 1.512-B 

2.412.8 2.412.8 

5800 

5600 

5400 

5200 

- 

TABLE 5 . . continued 5. 

Diamond 
Drill 

'Hole 

Accepted Accepted 
Geological Log Geological Log Geophysical Log Geophysical Log Coal Zone Coal Zone 
Apparent Width Apparent Width Recovery Apparent Width Recovery Apparent Width True Width True Width 

(ml (ml % % (ml (ml (ml (ml 

81-15 
~81-22 
81-42 

ZONE F 1.V E cont'd. 

k&l.0 95 90 1.6 
::: 

1.6 1.2 
1.711.8 87 1.8/2.1 

0.7 93 Not determined Not determined 
1.2 80 2.4 2.4 

0.9 91 1.2 1.2 
1.2 60 1.8 1.3 

4.3 99 2.5 2.5 

81-18 2.6j3.2 95 2.913.3 2.512.9 
81-38 2.112.7 88 2-O/2.6 1.512.0 

81-5 3.45 88 2.7 
81-8 3.10 94 2.4 
81-33 2.5f2.7 100 2.4f2.6 

2.45 

2 
1.9 

2.7 

Z/2.6 

81-4 
81-7 
81-16 
81-31 

97 
96 

100 
69 

2.6 2.6 

2.6 

2’*; 
2:85 

2.9 

2; 
2.9 

z/2.9 

81-13 
81-14 
81-29 
81-36 

100 
98 

100 
77 

2.9 

::i 
2.7 

2.9 
3.1 
2.0 
2.7 



Local Grid 
Northing 

5000 

4800 

4600 

4400 

4200 

4000 

7400 81-45 

7206 81-41 

7000 81-30 

6800 

6600 

81-27 

81-24 

81-28 

6400 

6200 81-21 

Diamond 
Drill 
Hole 

80-l 
80-2 
80-3 
81-19 

81-6 
81-25 
81-40 

81-15 
81-22 
81-42 

81-,9 
81-44 

81-17 
81-46 

81-10 

81-23'. 

81-32 

81-34 

TABLE 5 . . continued 

Geological Log Geophysical Log 
Apparent Width Recovery Apparent Width 

(ml % (ml 

ZONE S I X cont'd. 

2.2 -68 2.7 
3.2 95 3.0 
23:; ;z 2.4 3.5 

2.5 100 
2::,4.7 100 62 4.0 ;:5 

Accepted 
Coal Zone 
True Width 

(ml 

2.7 
3.0 
3.5 
2.4 

2.6 
2.2 
3.1 

1.7 
1.6 
2.6 95 2.8 

93 
71 

Z 0 N.E SEVEN 

A. 0.85 
B. 2.2512.3 

2.813.7 

A. 1.3 
B. 2.013.4 

A. 2.614.4 
B. 1.Oi1.8 

A. 2.3 
B. 0.7 
A. 2.613.5 
B. 1.0 

A. 2.5 
B. 1.2 
A. 1.813.5 
B. No recovery 

A. 3.4 
B. 0.9 

4.115.6 

83 

85 

92 

100 

100 

80 

93 

85 

80 

68 

A. 0.6 
B. 1.6 

2.313.7 

A. 1.1 
B. 2.413.7 

A. 2.613.9 
B. 0.8 

A. 2.012.3 
B. 0.6 
A. 2.913.7 
B. 0.9 

A, 2.412.6 
B. l:O- 
A. 3.615.0 
B. 1.1 

A. 3.113.4 
B. 1.0 

3.115.0 

2.0 
1.7 
2.5 

::: 

1.5 
2.0 

1.3 

A. 0.6 
B. -1.6 

2.213.3 

A. 1.1 
B. 2.413.7 

A. 2.613.9 
B. 0.8 

A. 2.012.5 
B. 0.6 
A. 2.913.7 
B. 0.9 

A. 2.6 
B. 1.0 
A. 3.615.0 
B. 1.1 

;: :-t13-4 
3:1/5-o 

6. 

. 



7.2 

6.8 

5.5 

5.5 

5.7 

3.8 

4.4 

2.3 

6.7 

1.5 
1.2 

8.1 

5.35 

8.7 

4.7 

1.2 

15.8 

3.65 

1.35 

li 

.,. 
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this data the average .width of each seam was calculated 

for each section and then averaged over the entire drill 
area. 

The average c&l seam widths are as. follows: 

Overall Width 
(ml (ft) 

2: 9.8 6.6 
2.5 3.6 11.8 a.2 

2.0 6.6 7.2 

i-z 2:4 13.8 7.9 

For tonnage calculati~ons :a r-specific-~gravity: .of ..I.33 ~was 

used.from sidewall densilog.data. 

Total Resources 

The following resources were calculated using Table 7. (see 
Figure 301 

Resources Measured 46,613,190 tonnes 
Resources Indicated 12,927,759 " 
Resources Inferred 13,021,476 " 
Total Coal Resources 72,562,425 " 

CONCLUSIONS 

Results of the Phase I and Phase II etiploration programs 
on. the Willow Creek. Coal. licences indicate that eight 

. 



Coal Scam 

#l 
Measured 
Indicated 
Inferred a 

,1 b 

#2 
Measured 
Indicated 
Inferred 

#3 
Measured 
Indicated 
Inferred 

#4 
Measured 
Indicated 
Inferred 

#5 
Measured 
Indicated a 

II b 
" c 

Inferred 

#6 
Measured 
Indicated a 

I, b 
Inferred 

#7 
Measured 
Indicated a 

I, b 
Inferred a 

11 b 

#8 
Measured 
Indicated 

'A' 
Measured 

TABLE 7 
TOTAL COAL REsoU-kcl?? - CALCULATIONS 

Strike Length 
From To __ - 

7300N 3500N 
6300~ 3200~ 
5900N 5300N 
4500N 2600N 

5700N 4100N 
4900N 3400N 
4500N 2600N 

5500N 3700N 
5100N 3400N 
4500N 2600N 

7300N 3700N 
6100~ 3400~ 
4500N 2600N 

6500N 3700N 
5900N 5300N 
4900N 4500N 
4100N 3400N 
4500N 2600N 

6300N 3700N 
6100N 5300N 
5100N 3400N 
4500~ 2600~ 

7500N 3700N 
6100N 5700N 
4700N 3400N 
6500~ 6100~ 
4500N 2600N 

5900N 4700N 
6300N 5900N 

7300N 6100N 

Total 

3800m 
3100m 

600m 
1900m 

16OOm 
800m 

1900m 

1800m 
1700m 
1900m 

3600m 
2700m 
1900m 

2800m 
bOOm 

'400m 
700m 

1900m 

2600m 
8001~ 

1700m 
1900m 

3800m 
400m 

1300N 
400m 

1900m 

1200m 
400m 

1200m 

4671~ 
263m 

47m 
351m 

342m 
291x1 
327m 

499m 
281m 
310m 

550m 
216111 
257m 

539m 
137m 

90m 
300m 
14am 

829m 
llbm 
218m 
213m 

692m 
235m 
288m 
125m 
225m 

300m 
1OOm 

220m 

Average 
Wid;h __- 

3.0m 
3.0m 
3.0m 
3.0m 

2.0m 
2.0m 
2.0m 

2.5m 
2.5m 
2.5m 

3.6m 
3.6m 
3.6m 

2.0m 
2.0m 
2.0m 
2.0m 
2.0m 

2.2m 
2.2m 
2.2 
2.2m 

4.2m 
4.2m 
4.2m 
4.2m 
4.2m 

2.4m 
2.4m 

1.5m 

S.G. 

1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 

1.3 
1.3 
1.3 

1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 

1.3 
1.3 
1.3 
1.3 
1.3 

1.3 
1.3 

1.3 

TOnIIfS 

6,920,940 
3,179,670 

109,980 
2,600,910 

12,811,500 

1,422,720 
605,280 

1,615.380 
3,643,380 

2,919,150 
1,552,525 
1,914,250 
6,385,925 

9,266,400 
2,729,376 
2,285,244 

14,281,020 

3,923,920 
213,720 
93,600 

546,000 
731.120 

5,508,360 

6,164,444 
265,408 

1,059,916 
1,157,442 
8,647,210 

14,357,616 
513,240 

2,044,224 
273,000 

2,334,150 
19,522,230 

1,123,200 
124,800 

1;248,000 

514,800 
Total Measured = 46,6X3,190 
Total Indicated = 12,927,759 
Total Inferred = 13,021,4?6 

Total Coal Resources = 72;562,425 
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significant coal iCOneS are present. The total of all 

measured, indicated and inferred coal resources are 

72,562,425 tonnes. 

Assays indicate the coal to be low to medium volatile 

bituminous grade, averaging 14,000 BTU's per lb.; 0.6% 

sulphur and low ash. 

It is concluded that additional diamond drilling is 

necessary to better define the locality of coal zones one, 
four and seven on the northern end of the property near 

the railroad tracks. This information would aid in the 

collaring of proposed adits which would be used for bulk 

sampling of the coal zones. 

It is also concluded 'that the untested southern part of 
the property should be diamond drilled to extend the coal 
resources to the property boundary. 

It is concluded that underground testing of the coal zones 
should follow the completion of this drilling. 

Recommendations 

A two-part third phase program is recommended (Fig. 31) 

Part III(A) 

1. Construct a year round access road between 'EZ'. bridge 
and portal site before or after spring break-up when 

the ground is dry. 

2. Establish a trailer camp on the property near the. pro- 
posed portal entrance (Fig. 29) 
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3. Complete the drilling necessary to accurately locate 

coal seams 1, 4 and 7 in the vicinity of the portal 

sites. Conduct backhoe trenching where necessary to 

help define geology and coal seams. Estimate 1500m of 

drilling is required. 
I- 

Part III(B) 

1. Drive adits for bulk sampling purposes on the major 

coal zones. Estimate 760111 of drifting. 

2. Diamond drill the untested southern portion of the prop- 

erty from section 4000X to 2600N, the property boundary. 

Estimated 4100m of drilling. 

3. Trench coal zones with a backhoe in the southern drill 

area where necessary for planning the drill program. 
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Cost Estimate 

Phase III(A) approx. 6 week program 

Road Construction - 5 km. 
Diamond Drilling - 15OOm @ $140/m 

Bulldozing .- $80/hr x 45 days 

Backhoeing - 10 days @ $500/day 

Sampling & Assaying 
Downhole Geophysical 
Geological Engineering & SuperJision 

Swampers 
Water haulage 

Camp 
Vehicles 

Fuel 
Travel 
Data Compilation, Reports, Drafting 

Shipping core to corelibrary 

Contingency of 20% 

$ 200,000 
210,000 

36,000 

5,000 
5,000 

35,000 
20,000 

9,000 
24,000 

20,000 

6,000 
10,000 

5,000 
20,000 

5,000 

$ 610,000 
122,000 

$ 732,000 
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Phase III(B) approx. 2 months 

Driving Bulk Sampling Adits 

a) Main (Seam 7) 457m'@ $820/m 
b) Seam 1 152m @ $820/m 
Cl Seam 4 152m @ $820/m 

Diamond Drilling - 4100171 @ $140/m 

Bulldozing 

Downhole Geophysical 

Geology, Engineering & Supervision 

Swampers 

Camp 

Travel 

Data Compilation, Reports & Drafting 

Shipping core to core library 

Ground Sampling 

Vehicles 

Fuel 

Backhoe 

$ 375,000 
125,000 
125,000 

574,OCO 

75,000 

70,000 

35,000 

9,000 

50,000 

5,000 

40,000 

10,000 

10,500 

7,000 

10,000 

5,000 

$ 1,525,500 

Contingency @ 20% 305,100 

$ 1,830,600 
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Local Grid 
Northing 

6000 

5800 

5600 

5400 

5200 

5000 

4800 

4600 

4400 

4200 

4000 

TABLE 5 . . continued 7. 

Diamond 
Drill 
Hole 

Accepted 
Geological Log Geophysical Log Goal Zone 
Apparent Width Recovery Apparent Width True Width 

(ml % (ml (ml 

81-20 
81-37 

ZONE S E V E N cont'd. 

2.413.0 Not determined+ 2.813.9 
5.2j5.6 81 5.416.0 

81-18 
81-38 

81-5 
81-8 
81-33 

81-4 
81-7 

81-16 5.516.0 
81-31 4.815-O 

81-13 
81-14 
81-29 
81-36 

4.915.5 

z-z 
5:6/6.1 

80-l 
80-2 

80-3 

81-19 

81-6 

81-25 
81-40 

5.1 

5.415.5 

5.5 

3.313.8 
A. No recovery 
B. 6.617.4 

81-15 
81-22 

81-42 

81-9 
81-44 

81-17 

81-46 

81-10 

4.716.7 
A. 1.5 
B. 1.2 

6.718.1 

3.95 
7.318.8 

A. 4.7 
B. 1.2 

15.8 

5.0 

86 
72 

98 
91 
98 

94 
86 

8"; 

100 
83 

100 
98 

73 
89 

99 

100 

93 

100 
94 

;; 

91 

85 
72 

91 

76 

85 

?k 
4:4 

4.2 
A. 0.9 
B. 4.3 

5.315.8 
4.114.9 

4.515.3 4.515.3 
11.1 6.517.8 

4.614.9 4.614.9 
4.715.1 4.715.1 

5.6 5.6 
A. 1.0 A. 1.0 
B. 5.5 B. 5.5 
A. 0.5 A. 0.5 
B. 4.4 B. 4.4 

5.4 5.015.4 

A. 1.0 
B. 4.8 

4.415.0 
A. 2.0 
B. 6.017.4 

A. 1.0 
B. 4.9 

4.415.0 
A. 1.9 
B. 5.516.5 

4.615.6 
A. 2.4 
B. 1.3 

6.617.9 

4.615.6 
A. 2.4 
B. 1.3 

6.818.2 

3.2 3.2 
5.8 5.8 

A. 3.5 A. 3.5 
B. 1.2 B. 1.2 

16.5 5.6 

A. 2.3 A. 2.3 
B. 0.9 B. 0.9 

2.813.9 
5.416.0 

4.214.7 
3.914.4 

4.1' 

‘E 

4.2 
A. 0.9 
B. 4.3 

z/4.9 



TABLE 5 . . continued 8. 

Diamond 
Local Grid Drill 

Accepted 
Geological Log Geophysical Log Coal Zone 

Northing Hole Apparent Width Recovery Apparent Width True Width, 
(ml % Cm) Cm) 

Z 0 N E "A" 

7000 81-30 1.3 100 1.4 1.4 

6800 81-27 1.5 100 1.2 1.2 

6600 81-28 1.2 82 1.5 1.4 

6400 81-23 2.3 69 2.3 2.0 



AYerage: 7.9 



73.8 - 75.3 4.5 
75.3 - 76.8 
76.8 - 78.3 



4.7 - 5.7 

46.0 - 47.2 
48.5 - 50.7 
50.7 - 54.1 



page 4. 

Average: 



page 5. 
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SUMMARY 

From October, 1980 to March, 1981, G.A. Noel & Associates, Inc., 

on behalf of Semper Resources Inc., conducted an exploration program 

on their Willow Creek coal licences. Work consisted of backhoe trench- 

ing followed by diamond drilling. This exploration was concentrated 

on licence 3992 upon which significant coal seams were exposed during 

a preliminary program in July-August, 1980. 

Seven.. trenches. totalling 1835:. metres ‘were .excavated. These exposed 

eight coal zones and. traced. 2 .of. them along a strike Length of 5X! 

metres. 

Twelve HQ holes totaliing 3008 m were diamond drilled to test the 

coal zones both along strike and at depth. Eight zones greater than 

1.5m were intersected within the upper part of the Gething Formation. 

From the limited data to date, the coal zones are inferred to lie within 

the east limb of the Willow Creek anticline upon which is super- 

imposed a small gently dipping synclinal fold, 

More detailed drilling is required before a coal’ reserve may be calcu- 

lated. However, assuming continuity over 1900 m strike length of 

the eight significant seams, 18.4 million tonnes of coal resources 

are indicated within the drilling area. A further 33 million tonnes 
of resources are inferred down dip to the 700 m elevation and along 

strike to the north. Assay data indicates that of this total, approxi- 
mately 4 million tonnes may be of metallurgical grade while the 

remainder is thermal coal. 

It was concluded that additional diamond drilling is required to 

fully assess the potential of the coal licences. 

It was recommended that the program of trenching and diamond drill- 

ing be continued. This program is estimated to cost $2 million. 
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INTRODUCTION 

Semper Resources Inc. hold nine contiguous coal licences in the Willow 

Creek area of the Pine River Valley 49 km west of Chetwynd, B.C.~ (Fig. 

1, 2). 

G.A. Noel & Associates, Inc., on behalf of the company, conducted 

geological mapping and backhoe trenching programs on the licences 

during the months of July and August of both 1979 and 1980. The 

above work was successful in locating several significant coal seams 

on licence 3992. 

When Semper Resources Inc. financing was finalized in late 1980, 

an additional program of backhoe trenching followed by diamond 

drilling was undertaken. This work was carried out between October.1, 

1980 and March 8, 1981 and is documented in this report by the 

writer, under the supervision of H.M. Jones, P.Eng. 

A temporary winter bridge was constructed across the Pine River 

to give ready access to the licences from Highway 97. This bridge 

was removed when the field work terminated. 

Property 

The property consists of nine coal licences (Figure 3, 5). They are: 

Coal Licence Hectares 

3986 293.0 
3987 292.0 
3988 292.6 
3989 292.2 
3990 292.6 
3991 
3992 

“6;;: 

292.6 
292.6 
292.6 
293.0 

Total area 2633.2 Hectares 

Expiry Date 

August .8, 1981 
98 
,I 
II 
,I 
7, 
II 
II 

December 5, 1981: 
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Coal Licences 3986 - 3993 are owned by: 

J.W. McLeod, P.Eng. 
1220 Arbutus Street 
Vancouver, B.C. 

They are presently held under option by: 

Semper Resources Inc. 
1012 - 475 Howe Street 
Vancouver, B.C. 

Semper Resources Inc. is the owner of licence 6792. 

Topography and Vegetation 

The coal licences are located on the eastern foothills of the 

Rocky Mountains. The area is characterized by relatively low, 

rounded, northwest-southeast trending ridges and valleys 

dissected by the northeast 1.5 km wide Pine River Valley. In 

the licences area there is a change in elevation relative to 

the Pine Valley of only 670 metres (Figure 4.5). 

All coal licences are well forested by jackpine and minor spruce. 

Poplar stands are common in low areas, like Pine Valley, and 

in wet areas, such as creeks and seepages. 

Most of the forested terrain may be classified as open forest, 

i.e. with little or no underbrush. The exception to this is 

in wet. areas where willows and devil’s club are common. 
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Location anti Access 

The property is located at the following approximate co-ordinates 

55’36’north latitude; L22°LL’west longitude. 

The coal licences are located in the Peace River district of 

northeast British Columbia (see Figure 1). They are situated 

adjacent to the Pine River, approximately 50 km west of 

Chetwynd and 190 km north-northwest of Prince George. . 

Access to the general area is via British Columbia highway 

97. which is an all weather road connecting Prince George 

to Dawson Creek, and passes through the Pine Valley and 

Chetwynd. B.C Rail also passes through the Pine Valley (see 

Figure 2) with the highway on the north side and the railway 

on the south side of the river. B.C. Rail crosses the northwest 

corners of licences 3988 and ‘39%. The abandoned Falls railway 

siding is located on the northwest corner of licence 3988 (see 

Figure 3). 

Dawson Creek and Fort St. John, approximately 100 km and 

160 km respectively north of Chetwynd, are serviced with daily 

flights by commercial airlines. Rental vehicles are available 

at both airports. 

The coal licences are accessible on a. year round basis by 

helicopter from Chetwynd, where several operators offer a wide 

selection of turbine equipment. On a seasonal basis, the licences 

are accessible by several kilometres of seismic roads, which 

originate at highway 97. These require fording the Pine River 

with a 4x4 vehicle during periodsof low water. 

During the winter drilling program, extreme fluctuations in 

the water flow made fording impossible. For this reason a 

temporary wooden bridge was constructed. 

._ 

G. A. NOEL e ***OCI*ITES INC. 
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Once across the river a good dirt road follows the east side 

of Willow Creek. It passes a capped gas well Hunt - Sands 

- Sun - Falls C-18-6 at 2.5 km from the river crossing. At 3 

km along this road a winter seismic line access road branches 

off to the east and joins a northeast trending seismic line. 

Due to very wet ground, the winter road could not be used. 

A new road was constructed nearby on a portion of dry side 

hill and provided vehicle access to the drilling and trenching 

area (figure 4). 

History 

Coal in the Peace River district of northeastern British Columbia 

was known of for many years. _ The better known coal area was. 

the Peace River Canyon coal field where coal was first noted 

along the canyon walls by Alexander Mackenzie in 1793. The 

first coal licences in the Peace River district were acquired 

in this area in 1908. 

From 1908 to the late 1960’s very limited tonnages of coal were 

mined intermittently from four mines, three of which were located 

in or near the Peace River Canyon and 15 km south of the 

Pine River. 

Between 1946 and 1951 the Coal Division of the B.C. Department 

of Lands and Forests conducted a coal exploration program in 

the Peace River district adjacent to the proposed (at that time) 

right-lof-way of the Pacific Great Eastern Railway (now B.C. 

Rail). This work was carried out in the Pine River area. The 

project area extended from several kilometres north-west of 

Pine River to approximately 25 km southeast of it. 

c. A. NOEL 8: ASSOC,ATES INC 
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Their program consisted of geological mapping, bulldozer trench- 

ing, diamond drilling and sampling (McKechnie, 1956). Eighty- 

one holes were diamond drilled totalling 14,829 metres of which 

coal seams 0.3 m or thicker accounted for 428 m of the total. 

Their program tested three areas. These areas and their estimated 

tonnages are: 

Hasler Creek 8 million short t.ons 
Willow Creek 23.8 ” ” ” 
Noman Creek 9.0 ” ” ‘I 

The above est&nates were made .only using seams of 1.2 m. 

or greater in thickness. 

Coal licences 3986 to 3993 inclusive fall mostly within the above 

Willow Creek area. 

The Government work tested only parts of the above areas. 

It did not include the coal area at Crassier Creek (licence 

3989 1 nor did it include coal in some of the structurally 

disturbed areas. No serious work was carried out’ after the 

government’s program in the Pine River area until 1969 when 

Bremeda Resources Ltd. conducted a trenching and drilling 

program on the Noman Creek coal seams. They drilled 22 holes 

totalling 4567 metres and traced two main seams for approximately 

3 km to the northwest of the highway. While the grade of the 

coal was high, tight folding and limited tonnage made the 

property unattractive. 

Also, in 1969, Bremeda Resources Ltd. commenced work on the 

Sukunka deposit located approximately 55 km southeast of the 

Pine River area. Early work in this district quickly indicated 

the potential of the Bullmoose Mountain area as a major coal 

field. Three deposits are now proven in this area and will 

be brought into production when transportation facilities are 

arranged. They are the Sukunka, Bullmoose and Quinette deposits 
(see Figure 2). 



In 1979 Semper Resources Inc. acquired coal licences 3986-3993 

and conducted reconnaissance geological mapping on parts of 

the licences. Areas of interest located during the above were 

tested by backhoe trenching during July and August, 1980. 

(Figure 6). 

198041 EXPLORATION 

Fieldwork on the Willow Creek coal licences was conducted in 

two stages. The first stage consisted backhoe trenching, geo- 

logical mapping of the trenches and sampling of tne coal seams 

exposed in the trenches. This work included digging four 

trenches on licence 3987 totalling 763 metres and one trench 

on licence 3992 totalling 297 metres. This work was reported 

by Jones (1980). 

The work referred to above was successful in exposing three 

significant coal seams on licence 3992. As a result of this 

encouragement Semper Resources Inc. resumed backhoe trenching 

in October 1980, then followed up with a diamond drill program. 

The object of the additional exploration was to further expose, 

along strike, the significant coal seams on licence 3992, explore 

for additional seams, and to test the seams at depth by drilling. 

Mobilization 

The backhoe and drilling equipment were moved to the property 

via highway transport to the river crossing, then forded across 

and moved to coal licence 3992. A tent camp was originally 

set at the Pine River ford but was closed with the coming winter. 

The crews then commuted out of Chetwynd. 



Road Construction 

Access to the trenching area on licence 3992 was via a short, 

steep, wet section of winter cat road which branched off to 

the east from the gas well service road. This winter road was 

not passable by 4x4 vehicle. In order to service the backhoe 

and later the drilling program, a new road was constructed 

to by-pass the winter road. Approximately 2 km of new access 

road was constructed by P. Demeullemeister of Chetwynd, B.C. 

Drill site access roads, upgrading of property roads and drill- 

ing mobilization were achieved using a D-6 owned by W. & 

J. Schilling, also of Chetwynd, B.C. (See figure 6). 

Grid Survey 

A grid was laid out to cover the main area of interest on 

licences 3991 and 3992. The survey was made using a Brunton 

compass and nylon chain. A N45E baseline was run along the 

seismic line, with parallel grid lines laid out at 200 metre 

intervals. All trenches, roads, drill holes, etc., were tied 

to this grid. 

Trenching 

Trenching was carried out by a John Deere 45OC Crawler-type 

combination front end loader-backhoe owned and operated by 

Stan Brewer of Vernon, B.C. 

Trenches were laid out in the areas of interest by running 

a flagged compass line down the proposed center line of the 

trench. Then one man, equipped with a Homolite XL 12 chain 

saw with 16 inch bar, proceeded to fall all timber along the 

trench right-of-way and buck it into 2-3 metre lengths. He 
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also fell any “leaners” in the trench area, whether caused 

by our program or not. 

After all trees were fallen and bucked, the trench area was 

cleared to a width of L-5 m using the front bucket on the loader 

as a blade. All debris was windrowed along one side. Trenching 

then commenced close to one edge of the clearing leaving ample 

room to store the excavated material. 

Depth of overburden was variable from 0.2 metres to greater 

than 3.5 metres. Most trenches averaged 1.0-1.5 m in depth 

except in significant coal seams which were deepened to at 

least 2 m in search of fresher coal. 

Each trench had sections where the overburden was too deep 

to permit exposing bedrock. Two trenches, which were intended 

to freshen up old government bulldozed trenches, failed to 

reach bedrock. 

When bedrock was lost due to deep burial several step-out 

test pits were dug to approximately 4m, the limit of the equip- 

ment. If no bedrock was encountered trenching was terminated. 

A total of seven trenches were dug. Two trenches were excavated 

along the bulldozed seismic line as continuations of trench 

5 (from the . previous program), three were step-outs from trench 

5 to the northwest and two were attempts of ‘r-e-opening old 

government trenches. 

Geological 

Geology was mapped and coal seams sampled as soon as sufficient 

trenching was completed to permit safeworking conditions. This 

Was essential because water seeps in various parts of the 

trenches would cause sluffing of the walls soon after they were 

exposed. 
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Geology was mapped ‘in notebook form, then plotted on a map 

on a scale of 1:500. Coal seams were later transferred to 1:2000 

scale plans and cross sections (Figures 6, 7-12). 

Diamond Drilling 

Twelve HQ diamond drill holes were completed by Olympic Drilling 

co., using a Longyear 38 drill (Table 3). The drill set-up 

was unitized and winterized. It was moved from site to site 

with a D-6 bulldozer which also prepared the sites and roads. 

Water for cirilling was initially pumped up to 1200 m from a 

spring then fed down to the drill. Until temperatures dropped 

to -1OOC one coil stove water heater was sufficient to keep 

the lines open. Below this temperature water lines were frozen. 

When freezing lines made pumping water impossible, Gallant 

Trucking of Kamloops was contracted to haul water to the drill. 

They supplied a four-wheel drive tank truck and a 3000 gallon 

storage tank, both with built in heating units. Water was trucked 

3 to 5 km from near the confluence of Willow Creek and the 

Pine River to the various drill sites. 

Initially, core recovery in coal seams w~as not always accept- 

able. However, as the writer became familiar with the geology, 

he could predict the approximate location of the various seams. 

The drillers were then notified of these locations which, when 

approached in drilling, would be drilled at a slower rate. 

As soon as the seam was intersected, the core tube would be 

emptied, then drilling resumed up to a maximum of 5 feet (1.5 

m) per run until the seam had been crossed. As soon as the 

footwall was entered, the tube would be emptied again. It 

was found that if hanging and footwall rocks as well as large 

partings were removed from the core tube, grinding of coal 
was., kept to a minimum.’ . 
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All drill core was geologically logged on the appropriate forms 

and plotted as both stratigraphic columns and as drill hole 

sections. (Figure IL). 

Geophysical Surveys 

Roke Oil Enterprises Limited of Calgary were contracted to 

conduct down hole geophysical surveys on each hole upon com- 

pletion of drilling. Data recorded included Gamma-ray neutron, 

sidewall densilog, caliper, focused beam and directional surveys 

(see Appendix). 

Data from these surveys aided the writer in interpreting the 

coal content of the seams, interpreting between seams, and 

the logs were also valuable in the interpretation of seams in 

which core losses have occurred. 

Bridge Construction 

Initially. access to the working area was from highway 97 

via a ford across the Pine River. Fluctuations in the river 

level often made this crossing impossible to 4x4 vehicles, so 

a small boat was used to ferry the crew over the river. When 

the river began to freeze and temperatures dropped to -20°C 

to -4O’C neither fording nor boat travel were possible. 

A logging road type timber bridge was then constructed which 

permitted vehicle access to the property. A railroad crossinS 

was constructed by B.C. Rail to enable safe crossing of their 

tracks. 

The bridge was removed upon termination of the drilling pro$.l‘~‘“* 
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GEOLOGY 

Regional Geology 

The Rocky Mountains consist of a complex series of closely 

folded, faulted and thrusted blocks of sedimentary rocks ranging 

in age from Proterozoic to Lower Cretaceous. To the east of 

the Rockies the deformation decreases gradually, resulting in 

the formation of low amplitude simple folds. 

Lower Cretaceous coal bearing beds outcrop extensively along 

the Foothills of Alberta and Northeast British Columbia. They 

occur in sediments assigned to the Blairmore, .Bullhead, and 

Fort St. John groups. (Table 1). 

Bullhead and Fort St. John Formations outcrop in the Pine River 

area on and in the vicinity of coal licence 3986-3993, 6792. 

(See Figure 13). In this area they occur in a broad anticlinorium 

near the eastern limit of the strong Foothills deformation. Con- 

siderable literature is available on the Foothills belt of north- 

east British Columbia. This includes: 

a) Regional studies by the Geological Survey of Canada 
and published as Stott (1968) and Stott (1971). 

b) Several localized stratigraphic and mapping projects 
have been completed within the area by both the British 
Columbia Department of Mines and the Geological Survey 
of Canada. These are documented by Hughes (19641, 
Hughes (1967), McLean and Kindle (19501, McKechnie 
(1955), and Spivak (1944). 

Local Geology 

The Semper Resources Inc. coal licences cover the northern 

part of the Willow Creek anticlinorium and are underlain mostly 
by rocks of the Lower Cretaceous Gething Formation, the coal 

c. A. NOEL a AS*OtlATES INC 
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TABLE 1 

TABLE OF FORMATIONS 

Series 

UPPer 

Cretzceous 

Louer 

Cretaceous 

Louer 

cretaceous 

Group 

Dunvegan 

(350-1.200) 

Dunvegan 

Cruiser Fm.l 

Goodrich Fn. 

Hasler Fm.' 

Boulder 

Creek 

Uember 

Gates 

Henber 

noosebar 

300-1201 

350-800 

SO-1351 

5OD?-1501 

240-560 

D-450 

220-900 

100-100~ 

Fine- to coarse-grained sandstone, conglomer- 

ate: carbonaceous shale and coal 

Marine and non-marine sandstone 

and shale 

Dark grey marine &hale uith 

sideritic concretions; some 

sandstone 

Fine-grained, crossbedded sand- 

stone; stiale and mudstone 

Silty, dark grey marine shale 

with sideritic concretions; 

siltstone and sandstone-in::.; 

lower part; minor conglomerate 

Fine-grained, well sorted sand- 

stone; massive conglomerate; 

non-marine sandstone and nud- 

stone 

Dark grey marine shale with 

sideritic concretions 

Fine-grained, marine and non- 

marine sandstones; conglomer- 

ate;.coal; shale and mudstone 

Dark grey marine shale with 

sjderitic concretions; glau- 

conitic sandstone and pebbles 

at base 

Fine-grained, cherty to 

quartzo;e sandstone; 

rusty weathering shale; 

carbonaceous mudstone 

and coal seams; minor 

conglomerate 

Massive chert conglom- 

erate and coarse-grained 

sandstone; carbonaceous 

shale; minor coal 

Regional erosional unconformity: bevels rocks of succeedingly 

older age northward and eastward 



Peace River Coalfield 

Coal Rail Routes and Ports 

Northeast Region 
Peace River 
Coalfield 
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SUMMARY OF COAL SEAM DIMENSIONS . . continued 

Location Observed 
D.D.H. Width (m) 

81-5(A) 
(B) 

81-8 
81-4(A) 

(B) 
81-7(A) 

(B) 
80-3 
80-Z 
80-I 
81-6 
81-g 
81-10 

1.7 
0.8 

1.2 
0.5 
0.55 
0.8 

;:: 
- 

2; 
4.3 

81-5 
81-8 
81-4 
81-7 

-) 80-3 
80-2 
80-l 
81-6 
81-P 
81-10 

3.45 
3.1 
2.45 

::; 
3.2 
2.4 
2.5 
1.8 
2.2 

81-5 
81-8(A) 

(B) 

- 81-4~‘) 

x5 
0185 
1.55 
4.95 

80-3 5.1 
80-2 4.2 
80-l j-2 
81-6 5.45 
81-9 4.35 
81-10(A) 3.6 

(B) 1.35 

True 
Recovery Geophysical Coal Zone 

% Log Widths (m) (m) 

100 
100 

:5 
100 

64 

;z 
90 
0 

;z 
97 

SEAM FIVE 

1.1 

::: 
3 

3iiE 
2.4 

SEAM SIX 

87.5 

;z 
93.5 

95 

2.9 

2.8 2.6 

95 3.0 
67.5 2.7 

100 2.6 

99: 
1.5 
2.1 

SEAid SEVEN 

98 5.2 
100 

ti 3 
6.2 

i% 
5.0 

67 5.6 
77 

z.2 ::; 
‘74.1 5.6 

;: 6.0 5.05 
53 4.05 
93 1.4 

G. A. NOEL e *~*OC,n.TE5 INC, 
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2.0 2.0 

3.5 

i-Do 
2.4 

2.9 
2.1 

ND 
2.0 

2.2 
2.9 

2”i4 
ND 
2.6 

::; 
2.1 

iiz 
2.5 

2.9 
2.8 
2.6 
2. 
3.: 
3.0 
2.7 
2.6 
1.1 
1.3 - 
: + 

2.7 
2.4 
2.6 
2.9 
3.5 

::; 
2.6 
1.1 
1.3 

---T 

5.2 4.1 

6.2 4.0 

5.0 4.2 

5.6 4.3 

5.4 
5.5 
5.6 
6.0 
s . 1 
2.3 

.P 3 

4.4 
5.5 
5.6 
4.8t 

;:; 

Total 
Coal (m) 
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bearing upper member of the Bullhead Group. (See Table 1). 

The anticlinorium is defined by rocks of the Bullhead and Fort 

St. John Groups. The contact between the Groups is marked 

by a thin bed of chert pebble conglomerate (Blue Sky Con- 

glomerate) which is well exposed on licence 3987 in trench 

3 (Jones, 1980) and on licence 3992 in outcrop and in DDH’s 

80-3, 81-6 and 81-10 (see photos, Fig.6). This cong1omerat.e 

marker bed designates the top of the Gething Formation and 

Was used in correlating coal Seams in DDH’s 81-5, 81-4, 

80-3, 81-6. 81-g and 81-10 (see Figure 14). Down hole geophysics 

enabled good correlation between seams (see photos). 

Within the trenching and drilling area on licence 3992, outcrop: 

is sparse. The most geologicallyi ,tested .area is in the vicinity 

of the bulldozed .seismic line, _ section OQN. Work. along .this 

includes trenches 5, 5A and 5B. and diamond drill hole BO- 

1. 80-2. 80-3. 81-11 and 81-12. Interpretation of the geology 

from the above work indicates a small, gentle fold on the east 

limb of the much broader Willow Creek Anticline (see section 

OON, Figure 9). The synclinal axis is marked by a fault visible 

in a road cut 20 m east of DDH 80-l. It is speculated that 

the fault correlates with one cut in DDH 80-2 at 100 m. 

The bedrock appears sto be oxidized to an average of 11 m 

below the surface (Table 2). 

Coal Development 

Eight major coal zones (greater than/equal to 1.5 m) were 

found by trenching and drilling. The correlation chart summar- 

izes the geology in the drilling area a& w.ell as illustrating 

the size and location of the major coal zones (Figure 14). 

A summary of the size and recovery of the eight major coal 

zones is tabulated in Table 4. 

The term coal zones was used to separate coal seams with waste 

partings from clean coal seams. (See Figures 7-12). 

G. A. NOEL e ASSOC14TES INC 



TABLE 2 

LIMITS OF SURFACE WEATHERING 

Diamond Drill Hole Limit of Oxjdation~. 
(from Geological Log) 

DDH 80-l -55O 

80-2 --go0 (vd) 

80-3 -60p 

81-4 -62O 

81-5 -65' 

81-6 -60' 

81-7 -SBO 

81-8 -57O 

,81-9 -59O 

81-10 -58' 

81-11 -55O 

81-12 -57O 

Dip 
pparent 
istance 

10 m 

N/D 

17 m 

12 m 

16 m 

17 m 

4.5 m 

': 9 -.m 

16 m 

10 m 

9m 
10 m 

lrue Distance 
:rom Surface 

8.2 m 

14.7 m 

10.6 m 

14.5 m 

14.7 m 

12.3 m 

7.5 m 

13.7 m 

8.5 m 

7.37 m 

8.4 m 

Standing Water Level 
(from Gamma Ray/Neutron Log) 

?’ 

34.5 In 

? 

? 

3m 

? 

54 m 

13 m 

31.5 m 

10 m 

lm 

11 m 



COAL QUALITY 

Sampling Procedure 

Coal zone intervals were documented (geologic logging and 

photography) immediately after the drilling shift. The coal 

was sampled from the hanging wall to the footwall in its entirety 

if the coal seam was 1.5 to 2 m wide. If it was larger than 

1.5 m it was sampled to the end of the first run length, the 

next sample to the end of the next run length, etc. Large 

partings 7 10 cm were omitted from the sample but recorded 

in the geologic logs in either case. A 1.5 m sample of HQ core 

(with 100% recovery) made a convenient sample size for expediting. 

‘From here s.amples were recorded, packaged and gent by 

Greyhound bus to Commercial Testing and Engineering Co. of 

North Vancouver. A sample result turnaround period for a single 

drill hole batch averaged 2-3 weeks. 

From the assay data, coal zones 1, 2 and 3 include some coking 

coal. The remaining zones (A-8) are low to medium volatile 

bituminuous coal with low A5h averaging 0.6% sulphur and 

lL,OOO BTU (Table 3,L,5). 



TABLE 3 

DRILL HOLES SUMMARY 

ItlCllIl- Collar Total Con1 zone.? 
Ilole Number Coordinates Coal Licence Bearing ation ElW. Depth Date Started Date Finished Intcrscctrd 

N/S E , 

i 03N 
.I 

onrl 80-l 125E 1 CL 3992 l’kidwest 1 -55’ 1 1092 m 1 248 m 1 Nov.19, 1980 1 Nov.24, 1980 1 #5,16,17.l/~~. 

I 

80-2 OON 276E CL 3992 Vert 1 Vert 1110 m 260 m Nov.25, 1980 Nov.30, 1980 #5 ,#b,Kl ,G 

. 
80-3 1 OON 699E 1 CL 3992 [Gridwest I -60’ 1 1130 m )346.5m I Jan. 8. 1981 I Jan.17, 1981 I f~‘~~*“3’““~ 

I I I I l I 1 I I 
I t I 1 

81-4 I 400N 671E 1 CL 3992 kridwest 1 -62O 1 1090 m 1295.5m 1 Jan.18, 1981 1 Jan.22, 1981 1 ;;:$;‘#4.ps~ 

I I I 
81-5 ( 600~ 621E ( CL 3992 (Gridwest ( -65” ( 1085 m (282.5m ( Jan.23. 1981 ( Jan.28, 1981 ( ~:‘$~q#4*#~i~ 

1 I I I I t I 1 I 
1 I I I I 

81.6 1 200s 700E 1 CL 3991 IGridwest I , -600 1 1130 m I 1 323 m 1 Jan.29, 1981 f Feb. 5, 1981 1 ##;*##;.‘+3”4. 

-TG+GG/ 

I I I I I I 
. 

! 
I I 

CL 3992 IGridwest ) -5~’ 1 1095 m 1 252 m 1 Feb. 6, 1981 ) Feb.13, 1981 1 ~:~#6.#7.“a’ 

I I I I I I I I I 
81-8 1 bOON 80E 1 CL 3992 (Gridwest 1 _ ’ 

I 57 
1 1190 m 1 136 m 1 Feb.14, 1981 1 Feb.16, 1981 1 #5.#6.#7.#a 

I t I I I I , 4 
I I 1 I , i’ 

81-9 / 600s 630E 1 CL 3991 IGridwest I -59’ 1 1165 m I 328 m 1 Feb.18, 1981 I Feb.23, 1981 / i: ~~‘#‘*ri’. 
I 1 I I I I I I 1 I I I , 1 1 1 

al-10 l1aoos 671E 1 CL 3991 IGridwest I -58’ 1 1165 m 1 316 m 1 Feb.24. 1981 1 Mar. 2, 1981 1 #1’#7*#7*#4. 
1 #6..+‘7 

I I 8 1 I I 0 I I 
\ 1 

al-11 j OON 605E / CL 3992 IGridwest 1 -55’ j 1115 m /154.5m / ,Mar. 3, 1981 / Mar. 5, 1981 / #1.#7.#4 

I I I I I I I 
81-12 I 02N 495E 1 CL 3992 IGridwest -57O 1 1105 Ill 66 m 1 Mar. 6, 1981 1 Mar. 7, 1981 1 #4 

13008 m / 
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TABLE 4 

SUMMARY OF COAL SEAM DIMENSIONS 

True 
Observed Recovery Geophysical Coal Zone Total 
Width. (m) % Log WcdthS (m) (m) Coal (ml 

Location 
D.D.H. 

5.9 

zi 
2.5 
2.9 
2.6 
3.5 

4.2 
2.7 
2.6 
2.5 
2.9 

;:: 

SEAM ONE 

5.9 

Z 
2.5 
2.9 

1.0 
2.3 
2.25 

z 
76.5 

3.1 
788 E 

E5 65 73.5 
- 

g,., 2 i 
7 
I .‘ 

SEAM TWO 

3.6 2.3 
1 .O 73 
Not sampled 

1.05 85 
0.87 

No Recovery 
No Recovery 

90 2.6 
1.6 
1.0 
0.9 

3.3 

1.7 
1.0 
2.9 
3.1 
2.0 
1.2 

3.3 

2.7 

32:: 
2.0 
1.2 - 

2.2 

1.7 
(B) 

80-3(A) 
(B) 

81-11 

81-10 

1.85 

2; 
1.1 

2.0 
2.5 
1.3 
0.6 

_/ 
E 

95 
50 
90 

SEAM THREE 

68.5 2.0 

2 ;:: 
61 
66 

-4 

2.0 

;:7 

g 
1 

2.0 
1.8 
2.5 

2: 
- 
: ; 

81-10 4.5 
-- 

, 

- 
c 

' L--81=5tA) 
(B) c'? - ‘-f,y&..- 

80-3 
81-i] 

I:- 81-12 
i. ~81~6---. 

81-Y 
8l-i0(~) 

(B) 

SEAM FOUR 

;:; 
3.85 
4.0 
4.0 

;:; 

80 3.7 

8"; ::2 

2 5:; 
2.5 
4.0 

3.7 
2.5 
3.8 

6.2 

;:t 
3.3 
2.5 

5.2 
3.3 
2.5 
4.0 
2.6 
4.1 

_- 

4.0 
1.3 
2.8 

No Recovery 
No Recovery 

1.5 46 3.45 

G I\. NOCC 8 I.S5QCICTFS INC. 



SUMMARY OF COAL SEAM DIMENSIONS . . continued 

True 
Location Observed Recovery Geophysical Coal Zone Total 

D.D.H. Width (ml % Log Widths (ml Cm) Coal (m) 

81-5 
81-L 
81-8 
81-7 
80-3 
80-Z 
80-l 

111 

0.6 

::: 
2.6 
2.9 

100 
. . . 

5 

100 
83.3 

SEAM EIGHT 

::: 
1.6 

i:; 
2.7 
1.9 

1.1 
1.5 
1.6 

K! 
2.7 
1.9 
._ 

i 

0.7 
0.7 

::; 
0.4 
1.8 
1.6 

- 
1. 2. 



i 

PROPERTY STATUS 
REGIONAL 



\v?w~ WILLOW CREEK PROJECT 
ICO”L LICENCES 3986-3993 8 6792 

i COAL LICENCE MAP ! 
1 

SC4LE I:50,000 N;‘:-o-9 
OWG. NO. 

i 
0 *Ku asrE,nr”smJs DWG.BY WORK BY 
I 1 WRIL 1991 GLYXL bassx I 

--._-~ --.- ._ 



60-J 

01-11 

81-K 

81-9 

81-10 

81-5,&I 

(8, 

81-4 

so-3 
81-,I 

81-12 

81-6 

01-m 

81-51~~ 
IS, 

8,-4th.) 
(8) 

8,-7LA) 
(8) 

e-3 

SC-2 

7.5 - 8.5 

w.!. - 31.1 
31.1 - 32.7 

71.6 - 72.2 
72.2 - 73.8; 

13.1 - 14.3 
IL.3 - 16.2 

55.L7- 57.0 
57.0 - 58.35 

30.1 - 41.3 

2x.0 - 57.0 
57.0 - 55.29 

21.9 - 22.9 

r9.05- 50.1 
51.0 - 51.55 
51.74- 52.07 

:;:; ; $.; 

73.L - 75.0 
L8.9 - 50.9 

65.8 - 66.7 

90.‘ -*w.25 

LO.65- 41.15 
r,.75- 43.9 

87.4 - 88.9 
83.9 - 90.0 

97.0 - 59.85 

73.8 - 75.3 
75.3 - 76.8 
76.8 - 78.3 

9~75- 96.6 
96.6 - 98.6 

122.3 -126.3 

69.2 - 70.7 
70.7 - 73.2 

21.b - 23.5 

128.4 -,30.8 
IW.0 -,32., 

98.5 -103.0 

168.9 -170.6 
,7,.L -172.2 

192.2 -193-s 
193.9 -19L.L 

12.‘ - 12.95 
13.6 - IL.‘ 

x0.0 -2‘9.0 
2‘9.0 -2L9.9 

‘2.2 - 13.0 
‘3.0 - 43.55 
~3.55- ‘3.8 
‘3.8 - ‘<.I 
‘<.I - u.3 
‘C-3 - ‘5.2 

ULdlh 
lm) 

1.” 

;:Z 

d.6 
1.65 

1.2 
1.9 

1.53 
1.35 

3.2 
2.2 
1.25 

*.85 

0.5 
2.15 

I.5 
1.1 

1.1 

::: 
1.5 

2.2 

::i 

I.05 
2.0 

4.0 

::: 

I.9 

2.4 
1.3 

I.5 

1.7 
a.8 

1.2 
0.5 

0.55 
0.8 

1.0 
0.9 
0.8 
0.55 
0.25 
0.3 
0.2 
0.9 

2”.“9 

3.50 
3.18 

19.29 
2.5 

7.1, 
12.38 

2.08 
25.4, 

u.55 
7.26 
6.39 

16.57 

,s.z 
6.83 
7.66 

::::: 

47.64 

27.79 

46.52 

5.17 

3c.7 
13.29 

2; 

*1.90 

‘9”::; 
9.79 

;:i: 

4.7 
13.87 

73.27 

2” 

14.38 

4.47 
2.2 

9.11 

22; 

3.53 
12.89 

5.56 
-7.05 

_ II.66 
10.t.B 

9J.90 
2.5: 

‘E 
-67. ;9 

1.6-i 

22.95 56.96 

21.3 75.2 
24.39 72.43 

27.2, 21.14 Z6 

21x2 71.47 
21.54 66.08 

21.83 76.03 
21.18 53.41 

22.36 71.09 

22.3 70.44 
26.2, 6’1.4 

20.92 62.51 

21.91 20.6, g-g 

24.57 67177 

20.02 62.L3 
21.23 63.65 

14.65 31.7, 

20.5, 51.7 

,048 35.0 

19.74 75.09 
17.72 
25.56 2:: . 

20.57 
23.92 22 

24.26 63.76 

19.39 62.6 
24.22 

% 17.45 . 

19.54 78.36 
23.61 
22.7 

w.54 
N.73 ::a” 

23.16 60.57 

25.23 i‘i.59 
20.56 74.8L 

19.93 bS.Gs 

20.35 75.18 
20.8 77.0 

21.88 69.0, 
I 

SEAM RYE 

2% E 

17.95 10.52 
17.05 70.06 

16.94 77.9 
16.08 76.07 

:i::: 
i1.26 
71.51 

2:: 81.23 28.3 

15.72 70.9 
l8.6‘ 75.71 
8.31 Z?.R3 

16.25 79.09 

0.66 

U.56 
0.53 
u.42 
0.31 

u.11 
a43 

O.&L 
0.5, 

0.44 

0.47 
“.%I 

0.56 

i-6”: 
0:7s 

0.72 
0.5 

4.53 

0.41 

0.37 

U.4‘ 

“3 
0.47 

0.35 
0.39 

O.L7 

p; 

CL‘6 
0.41 
0.43 

0.4 
0.48 

0.46 

0.48 
0.55 

0.59 

0.54 
.“.58 

0.59 

0.67 
.I.91 
a.73 
0.75 
j.8, 
0.77 

0.6‘ 
0.7 

2; 

i% 
0:3i 
0.62 

0.T.“. LT.“. 
(Molsll ,Dryl 

11.zo 11.830 

11.m 14.094 
14.429 14.921 

11.105 L1.625 
IL,‘,3 15.083 

13.466 14.102 
12.838 13.660 

14.516 lS.009 
10.832 I,.,25 

13.79‘ 14.357 

13.5‘4 14.281 
13.758 14.636 

12,168 12,498 

12.015 12.420 
14.060 14.413 
14,2,4\ 14.506 

12.292 12.8L.l 
13.285 13.853 

6.660 6.9% 

IO.669 IO.886 

7.074 7.359 

13.941 14.454 

8.685 9,737 
12.527 13.358 

*3.795 14.291 
13.3Y) 13.887 

12.763 13.,,4 
11,309 12.451 
12,798 13.666 
12.310 13.859 

13.eJ37 14.715 
12.545 13.26, 

12.383 13.207 

13.998 15.027 
14.075 14.807 

12.357 12.754 

1‘,2U 14.837 
14,674 15,101 

12.892 13.545 

Gr.973 13.603 
13.953 14.390 

bf,-20010 

KL-19955 
6&199% 

6449912 
6449913 
6c-m**n 
6‘-20129 

ZE:: 

6WWi 
6&20,11 
6;-20112 

a-10011 

64-19957 
6619958 
a-19959 

64-10130 
6;-10131 

64-X047 

64-20098 

6C40113 

66-19914 

64-20132 
64-20133 

.$r;g:,” 

S&2(3399 

64-ZO,,‘ 
61-m 15 
64-20316 

6.G2oa3 

gr:,“:; 

64-19961 
64-19962 

64-39915 

64-20,X 
64-20135 

64-20137 

64-20051 
64-20052 

61-20117 

g:::gs 

64-19966 
64-19967 

.g::gt; 

KC-19917 
64-19918 

6L-,909o 
CL-,9091 
6619092 

gf;;P 
6wwi. 



81-b 

81-9 

81-10 

01-5 

81-8 

01-L 

a,-7 

80-3 

m-2 

80-l 

Bid 

81-9 

81-10 

B,-5 

Ml-MIA) 
(8, 
(Cl 

81-L 

Ml-7(A) 
I01 
K, 

m-3 

m-2 

‘u-1 

01-6 

81-5 

81-lo,*, 

interval 
lml 

237.7 -230.L 
235.‘ -240.1 

2e3.5 -210.2 

21cl.o -211.2 
211.2 -213.1 
213.1 -214.3 

193.2 -19i.l 
19L.l -196.65 

20.6 - 29.6 
29.6 - 31.1 
3l.l - 31.7 

217.85..218.5 
218.5 -220.3 

g; I :;.; . . 

26B.8 -269.1 
2G9.1 -270.4 
270.4 -270.7 
270.7 -272.3 

61.0 - 62.3 
g.; 1 25.; 

. . 

25.0 - 27.4 

255.7 -256.6 
256.6 -258.2 

220.7 -222.5 

229.05-231.25 

23.6.75-238.4 
233.lc -239.5 
2‘0.0 -2‘1.4 
2LI.L -2L2.2 

63.2 - 6t.0 
65.3 - 66.15 
67.9 - 69.45 

259.1 -259.7 
259.7 -261.2 
261.2 -262.7 
262.7 -264.05 

74.7 - 76.7 
76.9 - 77.3 
70.6 - 80.6 

310.8 -311.5 
311.5 -312.2 
312.2 -313.0 
313.0 -314.6 
315.0 -316.3 

12L.O -,2<.7 
127.2 -128.7 
120.7 -129.L 
129.5 -130.0 

71.2 - 71.9 
72.5 - 7L.I 
74.‘ - 75.6 
77.0 - 78.4 
74.1 - 7L.L 

290.2 -291.7 
291.7 -293.2 
293.2 -29L.l 
29:.* -29‘.8 
29:.95-2Y5.9 

265.5 -267.5 
267.7 -268.0 
269.3 -270.85 

263.6 -26L.3 
lb‘.3 -167.15 
V3.L -17L.75 

“:“I” m 

0.7 
1.7 

0.7 

::; 
1.2 

0.9 
2.55 

::“s 
0.6 

79 

3.8 
1.2 

0.3 
1.3 

2 

::2 
0.3 

214 

z 

1.0 

2.2 

1.65 

:::. 
0.0 

1.6 
0.85 
1.55 

0.6 

:J 
1:35 

2.0 
0.L 
2.0 

Q.7 
0.7 
U.8 
1.6 
1.3 

u.7 
1.5 
0.7 
1.3 

u.7 
1.6 
1.2 
1.1 
0.3 

1.5 
1.5 

2 
0.95 

2.” 
0.7 
1.65 

0.7 
2.9 
1.35 

,a.72 
!..l‘ 

13.05 

3.04 
.25.87 

0.10 

3.52 
37.85 

2.58 

2: 

3229 

:::: 

12.4, 
1.9, 
2.63 
2.15 

2.46 

,:::3 

6.1 

3.08 
2.17 

16.92 

7.03 

“Pi: 
,3:37 
2.39 
8.3, 

:::: 

:::6 
2.14 

22.7, 

13.38 
25.54 
6.39 

5.1, 
2.38 
24, 

25.2 
3.02 

% 
Lo1 
1.75 
,.I.9 
4.53 

23 
62.55 

2.12 
2”.“5 
29.16 
9.39 
L‘ 

6.03 
L.1, 
2.07 

2.19 
3.‘ 
3.66 

SEAM FIVE 

;;:;; 
55.3, 
78.33 

16.78 70.17 

17.3, 79.65 
15.15 58.98 
17.75 74.15 

SEAM SIX 

,5.4a 
15.03 

15.2‘ 
:::;i 

16.47 ,a.27 

‘2::; 

a,.0 
47.12 

02.10 
77.28 /6.56 

%Z : 

$2 

16.4, 16.67 
16.47 

15.61 

16.43 
17.29 

24.21 

20.54 

::% 
68:3 

80.29 

Ea.49 
80.54 

58.87 

72.43 

16.32 
17.36 

::.t 
l& 

14.83 
15.84 
15.9 
u.23 

u.5, 
13.95 
15.91 

11.82 
15.07 
16.25 
13.39 
15.54 

17.05 

:LZ 
16.09 

16.6, 
16.59 
15.6, 

‘EZ 

1:::: r 

IL.35 

2;: 

:::;: 
lb.33 

L9.3‘ 

:)6::; 

ii::: 
70.3, 
00.25 

:z 
75175 

:::P 
a,.96 
63.U6 

K: 
7717 

80.07 

iE 
6,:Ll 
al.44 

:::t: 

Bg:::: 

01.9 
7a.atl 
81.0 
80.11 
27.49 

21: 
56.19 

:;:g 

77.13 

iE:f 

:Bg::: 
79.73 

0.63 
0.59 

.0.57 

::6’ 

0.7, 
0.6L 

i::; 

0.6, 
0.58 

::E 

0.54 
0.57 
0.56 

0.54 

0.6 
0.67 

0.53 

0.63 

0.1 

E2 
o:n 

0.62 
0.67 
1.1 

:::2 
0.53 
0.63 

0.U 
0.58 
0.78 

E2 
0.39 
0.34 
0.59 

x7 
0.47 
0.65 

U.6‘ 
IL‘9 
u.51 
0.72 
0.25 

0.4 
0.37 
0.5 
0.64 
0.U 

0.38 
0.45 
0.57 

z: 
0176 

B.T.“. LT.“. 
IMoist, IDry) 

7.050 
u.325 

7.285 
14.817 

12.729 13.351 
14.395 
10.75‘ 

15,0‘8 
lL.860 11.103 

15.770 

14.33‘ 10.049 14.7% 
,,.oa9 

I4.3,C 

:EZ 

15.om 
13.775 
14.491 

14.680 14.366 15.10‘ 
14.752 

14.339 
14.386 

12.079 

2% 
,4:36a 

*0*4** 
u.573 
13.0‘2 

14.60, 

l4.53B 
14.790 

11.435 

13,664 

v.,lll 

:t*;z 
IL439 

15,029 

:f% 
,4:321 

4.178 

14.957 
14.975 
;;.%L$ 

Xi:036 
15.191 

15.wa 
15,239 
13.31, 

14.863 

15.050 
15.247 

,12.555 

U.22‘ 

9.178 

::*2 
,5:242 
14,312 
14.6‘4 
14.L62 

,4.‘,3 
u.737 

:::;;z 

13.490 
11,209 
14.390 

14.575 
15.096 
*5,220 
,,.,55 
14.968 

,‘.415 
15.102 
,5**33 
U.886 

::% 
,5:03, 
15.010 

4.368 
15.09L 
11.6ca 

fi% 
,4:81, 

::% 
,5:315 

15.193 

I::,“;: 

as;“g 

64-20,~ 

6‘-2012, 
64-20122 
6‘-20123 

6K?oo’9 
64-2W20 

6L-201309 

::::gg 

64-19958 
61-19969 

z% 

6L-19920 
61-1992’ 
6L-19922 
6C19923 

64-19a9a 

g;;;g 

64-19818 

;i:;gg 

64-2010, 

6L-20124 

64-19970 
61-19971 
6;-19972 
66-19973 

;:::gg 
64-20070 

64-19924 
64-19925 
64-19926 
6&19927 
64-19928 

6L-19901 
6&19902 
6L-19903 
6L-199% 

64-20102 
G&2010, 
6L-2010~ 

61-20125 
GL-20,X 
6~2012, 



Lccalion Sample 
0.0.“. HO. 

01-5 97086 
01-B 97617 

m-7 37608 

272.3 -273.f. 

93.0 - 9L.L 

105.75-107.05 

33t.1 -3x.9 
334.9 -335.6 

161.1 -162.0 
162.0 -163.7 

115.0 -115.1 
115.‘ -116.4 
116.L -117.0 
117.0 -117.9 

1.1 27.5, 

u.6 0.91 

1.3 II.“ 

I 10.77, 

If 13.7‘1 
, 13.263 

1 lL.L9L 
t 3.701 

0.0 L.29 15.92 79.79 
0.7 69.6 9.12 21.28 ::;; 

0.9 3.6 
16.1 80.3 1.7 25.30 14.6L 59.98 z : X~ * 

Zl 
l0.90 0.A 12.23 
26.03 

0.69 
12.5‘ 61.U 0.7 

0.6 33.11 1.U 
0.9 76.75 ‘ZS . :2::: ,.L7 

1‘4 50.u 0.7‘ 

16.U 7L.67 1.03 

15.57 72.99 0.91 

2: 

2.299 
10.7L1 

9.371 
f 2.056 

11.017 Thermal 64-20075 

13.999 Thermal KG20095 

13.57, Thermal 6L-2007, 

16.097 Thermal 
11.119 Thermal 

2.374 war1c 
1,.06L Thcmal 
9.703 Thermal 
2.943 waa1c 

6L-19953 
6449954 

64-19909 
64-19910 



Coal Seam 

1 
Indicated a 
Inferred b 
Inferred c 

2 
Indicated a 
Inferred b 
Inferred c 

3 
Indicated a 
Inferred b 
Inferred c 

4 
Indicated a 
Inferred b 
Inferred c 

5 
Indicated a 
Inferred b 
Inferred c 

6 
Indicated a 
Inferred b 
Inferred c 

7 
Indicated a 
Inferred b 
Inferred c 

8 
Indicated 
Inferred 

TABLE 6 

TOTAL RESOURCES - CALCULATIONS 

Strike Length 
From To 

700N 12005‘ 
II 11 

700N 900N 

700N 1200s 
II 1, 

700N lOOON 

Total 

1900m 
1900m 
200m 

1900m 
1900m 

300m 

200N 1200s 
II II 

Nil 

1400m 
1400m 

700N 1200s 1900m 
I, II 1900m 

700N 1200N 500m 

700N 400s 
0 I, 

700N 1,400N 

1lOOm 
1lOOm 

700m 

700N 400s 1lOOm 
II II 1lOOm 

700N 1500N 800m 

700N 400s 
i, II 

700N 1600N 

l-loom 
1lOOm 
900m 

700N ,200s 
- - 

900m 

Dip-Length Ave. Width S;G; T.XHES 

250m 3.lm 
600m 3.lm 
aOom 3.lm 

300m 2.0m 
550m 2.0m 
800m 2.0m 

3oom 3.2m 
550m 3.2m. 

350m 3.&n 
550m 3.6m 
800m 3.6m 

650m 2.2m 
400m 2.2m 
900m 2.2m 

700m 2.3m 
250m 2.3m 
900m 2.3m 

850m 4.lm 
150m 4.lm 
900m 4.lm 

450m 1.5m 

1.3 
1.3 
1.3 

1.3 
1.3 
1.3 

1.3 
1;3 

1.3 
1.3 
1.3 

1.3 
1.3 
1.3 

1.3 
1.3 
1.3 

1,914,250 
4,594,200 

644,800 

1,482,OOO 
2,717,OOO 

624,000 

1,747,200 
3,203,200 

3,112,200 
4,890,600 
1,872,OOO 

2,044,900 
1,258,400 
1,801,800 

2,302,300 
822,250 

2,152,800 

1.) . 4,983,550 
1.3 879,450 
1.3 4,317,300 

1.3 789,750 

Total Indicated 18.4 million tonnes 
Total Inferred 33 '1 1' 
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Coal Resources 

The Bumines and U.S.G.S. definition and classification scheme 

for Total Resources was used for resource calculations (Appendix 

I). Table 6 illu3rates the figures used to determine the indicated, 

inferred and hypothetical resources (Figure 16). 

For each cross section the total quantity of coal was measured 

and recorded at each coal zone intersection (Table 4). The 

average width was then calculated from the various data points 

for that seam. The average width for the seam for that section 

was then averaged with the other section averages to get an 

overall average for one seam. 

A specific gravity of 1.3 was used from sidewall densilog data. 

Total Resources 

Resources Indicated 18.4 million tonnes 

Resources Inferred 33 million tonnes 

Hypothetical Resources (untested) 24 million tonnes 

CONCLUSIONS 

From the trenching and diamond drilling completed to, date, 
eight major coal zones have been identified. Sampling indicates 

the coal to be mainly of a low to moderate volatile bitumimous 

quality with a very low ash content and averages 14,000 BTU’s 

and 0.6% sulphur. 
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with the limited diamond drill holes indicate 18.4 million tonnes 

of coal resources and infer 33 million tonnes as well. 

Hypothetical untested seam project, suggests that there could 

be 24 million tonnes to the southern property limits as well. 

Recommendations 

A two-part second phase program is recommended. (Fig.171. 

Part II (A) 

1. Establish a permanent bridge crossing over the Pine River. 

2. Establish a trailer camp on the property. 

3. Contract McElhanney to fly the area and prepare good 
quality base maps. 

4. Upgrade and extend the existing ground survey 
- North to the railroad tracks 
- East to 1500 East 
- South to the property boundary 2500’S 

5. Legal survey of property boundary 

6. Diamond‘ drill holes at 200 m spacings north from 81-5 to 
determine quality and extent of principal coal zones to 
the north. 

7. Daylight principal seams for adit sites and bulk sampling 
with backhoe. 

Part II (Bl 

- 
1. Do additional infill drilling to improve geological confidence 

and spacing between the few holes drilled in the previous 
program. 

2. Diamond drill deeper holes to the east to determine the 
character, quality and depth extent of the easterly dipping 
coal zones. 

3. Drive adits and bulk sample the major coal seams. 

Vancouver, B.C. 
May 31, 1981 

A.S. MARTON, B-SC. 

G. A. NOEL & ASSOClASES INC. 



Phase II (A) 

Bridge to cross Pine River 
McElhanney - Air & ground survey 
Diamond Drilling - 5400 m HQ @ $130/m 
Bulldozing - Road work, drill site.prep., 

moving 2 rigs D7 @ $80/hr. 45 days 
Backhoeing - Trenching, roadcuts, reclamation 

4 weeks @ $50/hr. 
Assaying - core samples shipping 300 x $50 
Swampers - $llq/day x 4 x.45 days 
Cook - 2 mo. x $2,5OO/mo. 
Roke Geophysical - $25,00O/mo. x 1.5 mo. 
Vehicles (2) - $2,OOO/mo. x 2 mo. x 2 vehicles 
Helicopter 
Geology, Engineering & Supervision - 

1 @ 5300/day; 1 @ $200/day x 2 mo. 
Camp - $lO,OOO/mo. x 2 mo. 
Travel 
Data compil'ation, reports, drafting 
Shipping core to core library 

Contingencies @ 15% 

Phase II (B) 

Diamond drilling - 3400 m HQ x $130/m 
Driving Sampling Adits 

5 x 20 m = 100 m @ $600/m x 100 m 
Bulldozing - Roadwork, drill site prep., 

moving 2 rigs D7 @ $80/hr. 45 days 
Assaying - Core and bulk samples, includes __ 

shipping, 400 x $50 
Swampers - $llO/day x 2 x 45 days 
Cook - 2 mo. x $2,5OO/mo. 
Roke Geophysical - $25,OOO/mo. x 1 mo. 
Vehicles (2) - $2OOO/mo. x 2 mo. x 2 vehicles 
Helicopter 
Geology, engineering & supervision - 

1 @ $300/day; 1 @ $200/day x 2 mo. 
Camp - $10,00O/mo. x 2 mo. 
Travel 
Data compilation, report, drafting 
Shipping core toccu-e library 

Contingencies @ 15% 

5 100.000.00 
35,ooo.oo 

702,000.00 

36,OOO.OO 

15,500.00 
15.000.00 
19,800.00 
5,ooo.oo 

3;s;;.;; 

10:000:00 

'31,000.00 
20,000.00 

3,ooo.oo 
15,ooo.oo 
5,ooo.oo 

$1,057,800.00 
158,670.OO 

$1,216,470.00 

$ 442.000.00 

60,000.00 

36.000.00 
. 

20,000.00 
9,900.oo 
5,ooo.oo 

25,OOO.OO 
8,000.OO 
5,ooo.oo 

31,ooo.oo 
20,000.00 
3.000.00 

10;000.00 
5,ooo.oo 

$ 651,900.00 
97,785.OO 

5 749.685.00 

Vancouver, B.C. 
May 31. 1981 &z+ . . b , . - 

G. A. NOEL & A*SOclATES INC. 
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1. I am a consulting geologist with G.A. Noel & Associates, 
Inc., 622-510 West Hastings Street,- Vancouver, B.C. 

2. 'I am a graduate of the University of British Columbia and 
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Geologist for. 8 years in British Columbia, Yukon, Alaska, 
Washington, Idaho and Australia. 

4. This report is based on six months of fieldwork, which 
I personally supervised, 
during 1980-1981. 

on the Willow Creek Coal property, 

5. I have no interest, nor do I expect to receive any interest, 
direct or indirect, in coal licences 3986-3993 and 6792. or 
in any securities of Semper Resources Inc. 

6. Semper Resources Inc. is hereby given permission to reproduce 
this report, or any part of it, for financing purposes; 
provided, however, that no portion may be used out of 
context in such a manner as to convey a meaning differing 
materially from that set out in the whole. 

Vancouver, B.C. 
May 31, 1981 

A.S. MARTON, B.Sc. 
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HAROLD M. JONES; P.&r-g. 
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