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1.0~ SUMMARY 

Gulf Canada Resources' wholly cwned Windfall coal ~property is 

situated in ,the Inner Foothills of the Rocky Mountains, approximately 

70 road kilometres south of Chetwynd, British Columbia (see Figure 

3.1.2). 

The property consists of 60 crown coal licences covering 17,756 

hectares. The block is located' to oover the coal-bearing lower Creta- 

ceous Minnes Group and Bullhead Group strata. 

In the summer of 1981, Gulf Canada Resources Inc. conducted a 

field.exploration program consisting of geological mapping and rotary 

drilling of some A . 2E The mapping project undertaken on a 

1:25,OpO map scale, established the ~regional stratigraphic and struc- 

tural tre~nd of the Minnes and Bullhead strata. The property esscn- 

tially consists of a sequence of folded sediments, mostly of the~Brenot 

Formation, trending in a northiiesterly direction. 

Additional coal exposures,were located ins the Brenot Formation, 

both in outcrop and in drill holes. All coal seams identified were 

found tc 'ce thin, ~attaining thicknesses less than 1.5 metres. Geolo- 

gical field coverage is generally restricted on the'Windfal1 block due 

to extensive. vegetation cover inhibiting good wtcrop exposure. 
f .I ccw/cEr WoKlC JadC dd: 
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2.0 RECCNMQJDATIONS 

A. Based on the 1979-1981 geological mpping programs, where very 

few and 'thin Brenot coal seam have been found within the Wind- 

fall block, it is recomnded that GCRI relinquish the following 

44 licences: 

5669, 5663, 5667, 5662, 5661, 5666, 5660, 5659, 5658, 5657, 

5656; 5651, ,5650, 5665,~ 5655, 5654, 5668, 5653, 5652,. 5649, 

5648, 5647, 5636, 5635, 5634, 5633, 5646, 5645, 5644, 5643, 

5642, 5G41, 5640, 5639, 5638<, 5637, 5771, 5770, 5777, 5775, 

5774, 5773, 5772. 

Figure 2.0.1 shows the distribution of licences recomnded for 

surrender. 

B. On ~the retained licences (6592, 6591, 6590; 6595, 6594, 6593), 

and in particular the northern section (5664, 6596, 6603, 6602, 

6601,/6600, 6598; 6597, 6604, 6599), further geological field 

mapping is recomended to explore the coal-bearing potential of 

the'Gething Formation. 

A short drilling,prograrn my lx warranted if asal outcrop expo- 

sure' is.pxx and favourable structures are delineated. 
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3.1. Property Location and Access 

The Windfall property, is situated in the Inner Foothills 

region of northeastern British Columbia (see Figure 3.1.1). The 

property ,.mnsists of 60,Crcwn coal licenccs covering 17,756 hec-. 

tares. Figure 3.1.2 illustrates the relative:psition of the 

Windfall block to the existing northeast c+l block. The pro- 

perty contains coal-bearing upper Mimes' and Bullhead strata. 

The Windfall property is accessible only via the Sukunka 

'Road ,Lvhich crosses the property f.rom mile 39 (63 km) to mile 

47.5 (75 km). Extensive upgrading of the Sukuhka Road is in 

progress, due to the scheduled mine openings at Quintet& and 

Bullmsc. The Sukunka. River dissects the property and con- 

stitutes the major river valley. The areas' main tributary is 

Windfall .Creek. 

In general, the block is heavily wooded and only a smll.~ 

portion, the. higher peaks, are above ~treeline. The Sukunka 

River Valley has an average'elevation .of 750 metres, iising to 

approximately 1750 metres in the southeast and '1450 metres in 

the northwest of the property. 

3.2 History of Land Tenure 

A reconnaissance~exploration program was undertaken by 

G.C.R.I. during the sumr of 1979. Published mps up until 

that point, Indicated eroded sections of Mimes Group stra,ta at 
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surface for the area ~between Moberly River and Burnt River. 

Regional exploration and reconnaissance mapping confirmed that a 

large part of the area is underlain by younger Dresser and 

Gething formations, as well as the Minnes. 

Nomest Resource Consultants Ltd. was commissioned to 

undertake ,the exploration in 1979. Based on the data collected 

in 1979, G.C.R.I. squired 45 coal licences for ,a total of 

13,324 hectares. After the 1980,exploration season, G.C.R.I. 

acquired 15 more licences in Scptemnter in the Windfall Block, 

covering 4432 hectares. The entire Windfall Block nm holds 60 

licences and 17,756 hectares. Figure 3.2.1 illustrates the 

Windfall licence distribution listed in Table 3.2.1. 
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TABLE 3.2.1 

.Licence and Acreage Surmzxy of the 
Windfall Property 

Licence No. 

.5633.- 5669 

NO. of 
Date of Acquisition , Licences 

u3c. 20, 1979 37 

5770 - 5777 Jan. 25, 1980 8 

6590,~ - 6609 Sept. 29, 1980 15 - 

TCYYAL 60 

Hectares 

10,952 

2,372 

4,432 

17,756 
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~4.0 1981 EXPL0RWIcN PROGRAM 

Based on then 1980 Geological Report recomndations, a 

second year field mapping land rotary drilling program was 

planned and &xuted with the follming objectives: 

1. 

3. 

4. 

5. 

6.~ 

to rein reconnaissance and detail mapping, traverses on a 

1:25,000 scale in previous unmpped areas cm the Windfall 

block; 

2. to locate coal seam exposures and delineate areas favour- 

able to the formation of thic'kened coal; 

to trench and log all coal shcwings~ identified in the 

1980 and 1981 field mppitig seasons: 

to conduct a small rotary drilling and geophysical log- 

gihg program for assessment of the subsurface coal poten- 

tial; 

to describe the lithologies of, drill chip saqles; 

to smmarize the 1980 and 1981 field data in a geologidal 

report. 
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4.2 Field Camp and Lcqisitics 

Exploration of the Windfall property commenced on June 2, 

19DO. All field personnel were housed in motels in Chetwynd, 

B.C; A four-man geological party, assigned to the Windfall' 

block, carried out the mapping program during a 6-week pxiod. 

Accessibility to and from the ~Windfall area was provided 

by Bell 206 helicopter chartered from Northern Hountain Belicop- 

ters of Prince George, B.C. Field investigation on the property 

along~the Sukunka road was done using a four-heel drive vehicle 

leased from West Wheels Leasing Ltd. in Calgary. 

Comrmnications were provided by B.C. Telephone. A 

battery-speratecl repeater, .wned by GCRI land located eon Mt. 

LeHudette,, allowed for adequate comrmnication between field 

parties and base in Chetwynd. Small portable field radios were 

provided by West Can Electronics, Calgary, Alberta. 

'Table 4.2.1 provides a list of personnel, contractors, 

and service cowanies employed on the V7indfall~project. 
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Gulf Personnel 

G. D. Childs, P. Geol. 

A. E. Bienia, P. Geol. 

H. D. Zschach, P. Geol. 

A. Petzold 

E. K. Bogoslwski 

S. McKenzie 

R. McIntosh 

C. Fitzgerald 

W. Heck 

M. Sparks 

L. Leonard 

S: Hansen 

-M . johnson 

M. Cassidy 

G. Love 

TABLE 4.2.1 

Personnel Errployed 

Manager, Coal Exploration 

Project Supervisor 

Project Geologist 

Geologist 

Geological Assistant 

Geological Assistant 

Geological Assistant 

Geqlogical Assistant 

Field Bookkeeper 

Senior Technologist 

Typist 

Trencher 

Trencher 

Trencher 

Trencher 

Consultants 

Norwest Resources Consultants Ltd.: 

G; Jordan; P. Geol. Consultant 

I. Eelas; P. Geol. Consultant 

Sampietro Expediting Services: 

T. Sampietro Expediter 
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List of Contractors and Services 

Accommdation 

Stagecoach Inn Chetwynd, B.C. 

Airdraft 

Northern Mountain Helicopters Prince George, B.C. 

Equipment and Fuel 

Texaco Chetwynd, B.C. 
Gulf ,I 1, 

Esso 81 II 

Petro-Canada (Chetwynd-Pac~ific) II 8, 

Communications 

A.G.T, 
B.C. Telephones 
West Can Electronics 

Truck Rental's, 

West Wheels Leasing Ltd. 

Calgary, ALta. 
Vancouver, B.C. 
Calgary, Alta. 

Calgary, Alta. 

Surveying 

Conald E. Watson, Land Surveyor Delta, B.C. 

Drilling 

Al,lhg?&fl$$jt&F Exploration Calgary, Alberta 
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4.3, ~Surveying~+d Photogramwtry 

The 1981 Exploration program continued to use the 1980 - 

1:25,000 scale topography b.se map of the Windfall area which 

was provided by R.M; Hardy & Associates. The topographic am- 

tour lines are given in feet. In addition to the available air- 

photos at a 1:60,000 and 1:15,000 scale, 3 flight lines at 

1:30,000 have been prepared for'the 1982 prcqram. 

All drill locations,and elevations oE the Windfall'pro- 

ject were surveyed by Watson Surveys from Delta, B.C. The drill 

hole locations are plotted on the 1:25,000 scale geology tid 

'french location mps found in the back pocket of the text. A 

listing of the drill location coordinates ,is given fin Table 

4.3.1. 

4.4 Geological Mapping 

Mapping and subsequent interpretation were carried Out by 

Gulf's staff with assistance from NC&west Resource Consultants 

Ltd. 

Mapping was done on a reconnaissance scale and by plane 

table surveys. All field observations were plotted bn 1:25,000 

scale base mps or 1:15,000 scale aerial photographs. 



TABLE 4.3.1 

WINDFALLPROJECT 

DRILLING SUMMARY 

m”l Ground Total Depth 
Drill Hole Coordinates Elevation Overburden Drilled 

WF-RDH-El-01 

WF-RDH-81-02 

wF-RDH-81-03 

WF-RDH-81-04 

wF-NM-81-05 

WF-RDH-81-06 

WF-RDH-81-07 

N 6115 430.29 
E 580 054.21 

N 6114 897.40 
E 579 178.77 

N 6113 335.86 
E 576~ 103.26 

N 6115 551.03 
E 580 133.66 

N 6114 801.88 
E 578 820.93 

N 6113 066.35 
E 575 469.83 

N 6112 140.45 
E 574 521.24 

718.10 m 16.4 m 262.7 m 

729.33 m 128.0 m 128.0 m 

727.'50 m 6I.O m 61.0 m 

716.10 m 13.9 m 321.4 m 

727.90 m 137.1 m 137.1 m 

730.20 m 30.5 m 30.5 m 

756.10 m 5.5 m 356..6 m 

Note: Drill hole dimeter is approximtely 15.88 cm. 



4.5 Trenching 

A hand-trenching program was undertaken by a 4-man 'crew 

under. the supervision of a geologist who nrasured and logged the 

exposed coal seam. 'A total of 19 trenches were dug during a 

oneqeek pried. 

The coal was described by visually estimating the rela- 

tive percentage of bright (vitrain) to dull (durain) bands in a 

given interval, and. assigned to one of the, following 

categories: 

Lithotype Se‘am Comosition 

Cl = 80 - 100% Vitrain 

C2 = 60 - 80% Bright Banded 

C3 = 40 - 60%.Dull-Bright Banded 

c4 = 20 - 40% Dull Banded 

c5 = 0 - 2O%'Dull Coal 

C6 = 0 - 10% Bone Coal 
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4.6 Rotary Drilling 

Alberta-Southern Exploration Drilling cormnenced, the Wind- 

fall rotary drilling project on July 23, 1981 and corrpleted the 

last borehole on Aug. 6,.1981. 

A I!+ID 360 Ingersoll%md dmnhole hamxar and TH60 Cyclone 

air water combination rig was ep>loyed on a 24 hour, 7 day 

basis: 

Seven rotary drill holes were attempted but only 3 holes 

were cmpleted' for a total of 940.7.metres. Dmnhole drilling 

problems in excessively thick overburden (as mch as 140 m) 

forced abandonment in three locations, while a fourth hole was 

only spudded, but never drilled 'on discovery of its wrong site 

location. <All drill sites were prepared off to one side on the 

Sukunka Road,. The rotary drill locations are shown on the blind- 

fall geology and trench location maps , and a drilling sumry is 

given in Table 4.3.1. 

Drill cuttings were collected by Gulf personnel'at 10 

foot intervals, in rotary holes IIDH 81-04 and RDH 81-07. The 

drill cuttings .were collected in ,plastic bags; later washed, 

~dried and stored in plastic vials in preparation for lithology 

description by a geologist. The chip sample lithology descrip- 

tions are presented in Appendix A. 
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4.7 Geophysical.Lcgging 

The three successfully completed rotary drill holes were 

geophysically logged with the following tools: 1) directional; 

2) gamnnyay neutron; 3) focused team electric (20 cm spacing); 

.4) sidewall densilog; and 5) caliper. A paper print log on 

1:lOO scale is provided in Appendix B. 

4.8 Cost Analysis 

Total exploration expenditures 'on the 1981 Windfall 

Project were $161,147.02. Table 4.8.1 provides an approximate 

cost ~breakdcwn, and Table 4.8.2 lists the application of work 

credits applied for on the retained licences. 
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'TABLE 4.8.1 

Consultant,Fees 1,140.oo 

$13,407.62 

Food and~Accommdation 11,880.OO 

Travel '. 1,900.00 

Helicopter Support (Reconnaissance.Flying) 7,695.OO 
(Drilling) 7,695.OO 

Drill,ing 30,270.93 

Geophysical Logging 8,847.99 

Reclamation 5.514.00 

Reprt Preparation 5oo.oLl 

Sub-Total $146,497.29 

'Overhead @ 10% 

TYnY.L $161,147.02 
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TABLE 4.8.2 

APPLICATICN OF KECK CREDITS 

Amunt of expenditure claimd = $161,142.02. 

At approximately 296 hectares per licence, the costs were 

distributed as follms: 

,A . 

B. 

C. 

w to 3 years work credit is applied tc 9 licences (total 
2664 hectares): 

6604, 6599, 6603, 6602, 6601, 6600, 6598, 6597, 6596 

1 year @ $ 7.50 pzr hectare = $ 19,~980.00 
2 year @ 12.50 per hectare = $ 33,300.OO 
3 year @ 25.00 pzr hectare = $ 66,600.OO 

Sub-Total $119,880.00 

2nd years work credit is applied for to 1 licence (296 
hectares): 

5664 

2 year @ $12.50 per hectare = $ 3,700.OO 

Up'to 2~ years work credit is applied for to 6 licences 
(total 1776 hectares): 

6592, 6591, 6590, 6595; 6594, 6593 

1 year @ $ 7.50 per hectare = $ 13,320.OO 
2 year @ 12.50 gzer hectare ='$ 22,200.OO 

Sub-Total $ 35,520.OO 

TOTAL KIRK CREDIT APPLIED FOR $159,100.00 



TABLE 4.8.2 

APPLICATION OF KIRX CREDITS 

Windfall 1981 work expenditures totalled 161,147.02 to be 
allocated tc 15 licmces dated September 29, 1980 and 1 licence 
dated December 20, 1979. 

1st Year 2nd Year 3rd Year 
LICENCE g-29-80-81 9-29-81-82 9-29-82-83 SuB'I(ypAL 

at $7.50 at $12.50 at $12.50 

6590 $2220.00 $3700.00 $3700.00 $9620.00 

6591 2220.00 3700.00 3700.00 9620.00 

6592 2220.00 3700.00 3700.00 9620.00 

6593 2220.00 3700.00 3700.00 9620.00 

6594 2220.00 3700.00 3700.00 9620.00 

6595 2220.00 3700.00 3700.00 9620.00 

6596 2220.00 3700.00 3700.00 9620.00 

6597 2212.50 3687.50 3687.50 9687.50 

6598 2212.50 3687.50 3687.50 9587.50 

6599 2212.50 3687.50 3687.50 9587.50 

6600 2212.50 3687.50 3687.50 9587.50 

6601 2212.50 3687.50 3687.50 9587.50 

6602 2212.50 3687.50 3687.50 9587.50 

6603 2212.50 3687.50 3687.50 9587.50 

6604 2212.50 3687.50 3687.60 9587.50 

5664 $ 3700.00 

SUBTOTAL $36940.00 

2nd Year 3rd Year 4th Year 
12-20-80-81 12-20-81-82 12-20-82-83 
at $12.50 at $12.50 at $25.00 

$ 3700.00 

$59100.00 

$ 7400.00 $ 14800.00 

$62800.00 

TOTAL "$158840.00 
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5.0 ,GEOLKY OF 'IXE WINDFALL BLOZK 

The Windfall Block is approximtely, centered at kilowtre 70 on 

the Sukunka River road and covers an area &Mimes Group and Bullhead 

Group strata on both sides of the Sukunka River. 

Geological mapping, via reconnaissance and plane-table survey, 

has been &z&d lout to date on the Windfall block. Some significant 

differences between the geology of the bloc~k, and the Goodrich and 

Lossan blocks have teen observed. 

5.1 Stratigraphy. 

The stratigraphic subdivision used 011 the Windfall report 

is illustrated in Table 5.1.0. 

5.1.1 The Minnes Group 

Field investigations from previous summers have 

indicated that the Mimes Group MI the Windfall block has 

a significantly different stratigraphy to the sam group 

on the Goodrich block to the northwest. 

To date;none,of the quartzite teds, which define 

either the top of the Monach and Monteith formations, 

have lieu identified on the Windfall Property. 
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The absence of the Brenot/+lonach contact suggests 

that, in fact,~ the base of the Minnes Group is nowhere 

exposed within the Windfall block. Therefore, the thick- 

ness of the Brenot is unknown, as it cannot'be treasured 

at the surface due to a lack of comlete exposure. 

Records of gas well geophysical logs drilled in the vici- 

nity, however, do indicate a thickness of up to 2500 

metres of Minnes Group sediments. 

Near the Sukunka River, the Ninnes Group consists 

of mudstones, medium to coarse-grained lithic sandstones 

and siltstones, as well as carbonaceous rmdstone~ and coal 

seams, making the unit essentially non*arine. 

Geological mapping, in the programs 1979-81, has 

identified three mappable units in the Rrenot formation 

'of the Minnos Group. 

Then oldest Brenot sequence mnsists predominantly 

of carbonaceous nudstones, with ,freyuent beds of silt- 

stones, and occasional sandstone horizons. Coal treasures 

a&also found within this unit. Although a lower ax- 

tact to this formation has not been mapped, the unit 

thickness is thought to lx approximately 1200-1300 m. 

Overlying the 'rmdstone. and coal-bearing sequence is a 

section which consists mainly of nedium-grained sand- 

stones, and SOFEZ carbonaceous rmdstones. The unit thick- 

ness for. thisma&er, frown data to date, is approximtely 

800-1000 m. 
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The youngest beds of the Brenot formation consist 

mainly of coarseqrained sandstones and grits, which tend 

to form small cliffs whenever exposed. Generally, scree 

deposits at the base of these cliffs make it difficult to 

trace, by maming, those coal seams' that were either 

found in trenches or intersected in the 1981 drill holes. 

The unit thickness for this m?&er is thought to be 

350400 m, according to data from exploration activities. 

The top of the Minnes Group is defined by the 

Brenot/Cadomin contact four&in the northern prtion of 

the P7indfall block. 

5.1.2 C&or&in Formation 

The Cadomin Formation is a well-developed conglo- 

merate containing clasts, usually about 3 cm in diameter, 

over a stratigraphic interval of about 20 metres. This 

.'formation has only recently teen discovered to exist on 

the Windfall block. It is exposed along Rock Creek in 

the north, and near West Bullrrr?ose .Creek in the south. 

The formation marks the top of the Brenot formation and 

Minnes Group, and represents the oldest formation of the 

Sllhead Group. The Cadomin is overlain by the Gething 

.formation. The unit thickness for the Cadomin is thought 

to be 250-300 m. 
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5.1.3 Gething Fonmtion 

In the Windfall Block, ~the Gething formtion is 

the youngest formation present; however, approxirately 

200 m of incorrplete section have lneen mpped to date. 

(Approximately 400 m of Gething has been intersected in 

the Goodrich-Lossan area.) The Gething sediments consist 

of predominantly fine to redhum-cjrained sandstones with a 

monotonous appearance. The sandstones are quart-lithic 

and often contain an abundance of plant casts. Carbona- 

ceous rmdstones and siltstones .also constitute a signifi- 

cant portion of this for-ration. While numerous coal 

seams have been identified in the,Gething, on the Gccd- 

rich block; none have, hmever; been located on the Wind- 

fall block to date. 



5.2 coal Occurrences 

To date, coal occurrences have been identified only in 

the Ninnes Group strata. 

5.2.1 Minnes Group 

Minnes Group coal occurrences were located in 

threcareas of the Brenot fornution, <and were trenched 

and logged in detail in 1981. The trench logs are pre- 

sented in Appendix C, and the, trench location nup can be 

found in the back pocket. 

In the southwest area, along the Sukunka River, 

there are seven trenches (SKA 81-801 to B07) in the upper 

Brenot near the Cadomin-Brenot contact. The net ml 

thicknesses range from .04 m to 0.60 m; generally the 

average is less than 0.50 m. 

The second area exposing coal treasures exists fur- 

ther. dwnstream along the Sukunka River, northeast of 

Windfall Creek. These seamy (Trenches SKA 81-801 to 804) 

are located in the lower Brenot and the net coal thick- 

nesses range from 0.18 m to 1;45 m. 

The third area of exposed coal rceasures is situa- 

ted in the north of the property along Rocky Creek. 

These seam? (Trenches RCK 81-BOl to 307~) are located in 

the upper Brenot and Jzhe net ax1 thicknesses range from 

0~.28 m to 0.76 m: 
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A solitary Brenot seam was trench& (WFC 81-BOl) 

upstream along Windfall Creek and its ma1 to coal t rock 

ratio is 0.63/0.91m. 

The coal intersections in the three rotary drill 

holes arc listed in table 5.2.1.1 and illustrated in the 

coal seam data sheets found in Appendix D. Approximte 

true coal thicknesses. given ,in the salw. table are based 

on surface data found in the vicinity of ~the drill loca- 

tlons. A coirplete suite of geophysical logs for the 

rotary holes can tx found in Appendix B. 
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TABLE 5.2.1.1 

FmRRY DRILL HOLE COAL .INTmm1ms 

Interval 

Approximte 
True Thickness 

Apparent Thickness (based on surface 
geology ) 

FCDH-81-01 81.70 - 82.50 m 0.80 In .0.27 m 
84.67 - 85.24 m 0.57 m 0.19 m 
85.93~- 86.81 n 0.88 m 0.30 m 

118.88 -122.74 m 3.86 in 1.32 m 

FDH-81-04 48.29 - 50.17 m 1.92 m 0.66 m 
53.03 - 55.15 nl 2.12 m 0.73 m 
60.39 -~ 61.69 m 1.30 m 0.44 m 

1.46 m 0.61 m 
0.57 m 0.24 m 
3.53 nl 1.49 m 
0.48 m 0.20 m 
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5.3 Geologic Structure 

The Windfall block consists of a faulted, moderately 

folded synclinorium. 

The structures trend in a northwsterly direction with no 

apparent ph-lge . The qeology is illustrated.on the accompanying 

geolqqical map, and cross-sections X-X', Y-Y', and Z-Z' found in 

Appendix E. 
3. 

Because the depth of folding is unknown and erosion of 

the upper >linnes section was found to be extensive in the broad 

Sukunka~ River 'valley, structural trends were not continued 

through cross-section Y-Y'. 

Exposure is limited to mostly Bullhead strata for most of 

the Windfall block, primwily due to shallow secondary folding 

within the Minnes Group. Some Cadomin and &thing sediments are 

,' exposed, hyever, 'on the eastern edge of the property .in the 

Rocky'Creek and Mount Chamberlain areas. 

.Three types of faults are thought .tr> exist on the Wind- 

fall property. 

The Nerrick fault is interpreted as a normal, or down- 

faulted block exposing a preserved section of younger strata 

(Gething) along the limbs of the anticline in the southwest 
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(sPe cross-section Z-Z'). The eastern limb of the anticline is 

eventually cut-off, due to the oblique trending Merrick fault 

leaving only a relative shallower dipping west limb (see crossL 

section X-X'.). 

The Windfall fault is considered tc be rotational, where- 

by do.$nfaulted rmvewnt in. the north has preserved the Cadornin- 

Gething section,, and 'upthrusted movement to the south has 

exposed the older Minnes Group. A small fault splay off the 

Windfall fault in the north may have partially acted asa fiivot 

inthe scissor-like type of displacement. 

A major thrust fault exists outside the west edge of the 

Windfall blo& which places Triassic sediments adjacent to 

Lzwer Cretaceous strata. ?tio thrusts within the Minnfs Group 

are .interpreted 'in the southeast portion of the property. Dis- 

placement along tile fault is considered to be in the order of 

200 to 300 metres, as no difference in, strata on either side of 

the ~thrusts were observed in the field. 
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6.0 a3?JcLUs1cN 

A regional mapping program of 1:25,000 scale, and rotary 

drilling program, comprised the rpajor exploration objectives of the 

1981 Windfall project. 

An abundance of upper Minnes strata has bsen iMpped with the 

recent addition, in 1981, of some minor ~Bullhead not before known to 

exist on the.VJindfall Block. 

The geological mpping.identified mostly folded sediments of the 

Brenot fomtion. The structure is trending northwesterly,, and folds 

are generally smAl-scale and frequently closely spaced. The strati- 

graphy is disrupted by only a few widely .separated, west-dipping 

faults; sub-parallel to the regional trend. 

Exposure of outcrop is limited by the extensive vegetation cover 

and to.date, only few significant coal mxxsures have bzen identified on 

well-eroded creek tanks. 

In future exploration programs , one particular area merits ~.fur- 

ther attention. The area is located on the tlorth licenccs in the Rocky 

'Creek area, west of the Sukunka River, where~ strata from the upper 

Brenot, Cadomin, and lower Gething formations are eqzosed. The con- 

tacts.have teen rmplxd, l~~ever extensive mnq~ing within. the Gcthing in 

search of continuous coal measures has not taken place and merits fur- 

ther exploration. 
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APPENDIXA 

DFCILLCUTI'ING LITHOLCGY DESCFSFTI@l 

WF-RDH-81-04 
WF-RDH-81-07 



FROM 
(m) 

9.1 

18.3 

70.1' 

79.2 

106.7 

105.7 

112.8 

115.8 

121.9 

140.2 

143.3 

146.3 

I0rARYM(ILLcHIPsAMPLEs 

WP-RlX-81-07 

clogged by: A. P&sold 

To INTERVAL LITTIOUXX 
(m) THICKNESS 

- 

18.3 9.1 

70.1 51.8 

79.2 9.1 

106.7 27;4 

109.7 3.1 

112.8 3.1 

115.8 3.1 

121.9 6.1 

140.2 18.3 

'143.3 3.1 

146.3 3.1 

155.5 9.1 

siltstone, medium grey, 
calcareous carby pieces,, 
weathered pieces 

chip saqqles not taken in 
this interval 

sandstone, dark grey, 
calcareous 

siltstone, medium grey, 
micaceous, calcareous 

sandstone, medium grey, 
micaceous 

mudstone, dark grey, pyrite; 
carbonaceous 

sandstone, very fine 
grained, micaceous, light 
g=ey 

mdstone, dark grey, minor 
coal 

siltstone, medium grey; 
calcareous micaceous 

mudstone, dark grey, minor 
coal 

cd, polished, bright 
pieces 

siltstone, dark grey, 
micaceous, minor sandstone 
pieces 



'FROM To INTERVAL LITHOI0zY 
(ml Cm) ln1cKNE.s 

155.5 158.5 3.1 

158.5 169.6 6.1 

164.6 170.7 6.1 

170.7 

173.7 

173.7 

176.8 

3.1 

3.1 

176.8 182.9 6.1 

182.9 189.0 6.1 

189.0 192.0 3.1 

192.0 

195.1 

215.5 

222.5 246.9 24.4 

246~.9 249.9 3.1 

249.9 256.0 6.1 

195.1 3.1 

219.5 24.4 

222.5 3.1 

sandstcne/mudstone, liqht- 
dark grey, very calcareous 

siltstone, medium qrey, 
pyritic, calcareous, minor 

CO4 

sandstone, very fine, 
qrained, light-medium grey, 
minor coal 

mudstone, dark qrey 

siltstone, dark grey, 
calcareous 

mudstone, medium grey, very 
calcareous 

siltstone, medium grey, very 
calcareous 

rmdstone, dark qrey, 
calcareous 

sandstone, very fine 
qrained, calcareous, liqht- 
9-3 

siltstone, medium qrey, 
micqceous, calcareous 

mudstone, medium grey, 
calcareous 

siltstone, medium dark qrey, 
micaceous, calcareous 

mudstone, dark grey, slicken 
sides, calcareous 

sandstone/siltstone, medium 
qrey, calcareous 



FFDM To INTmm LITHOIDGY 
Cm),. (m) MIcKNEsS 

256.0 259.1 3.1 

259.1 

262.1 

265.2 

277.9 

280.4 292.6 12.2 

292.6 295.~7 3.1 

295.2 301.7 6.1 

301.7 

304.8 

317.0 323.1 6.1 

323.1 326.1 3.1 

262.1 

265.2 

277.4 

280.4 

304.8 

317.0 

3.1 

3.1 

12.2 

3.1 

3.1 

12.2 

mudstone, dark grey, 
pyritic, very small pieces, 
calcareous 

siltstone, medium grey, 
calcareous 

mudstone, dark grey, minor 
coal pieces 

siltstone, dark grey, 
micaceous calcareous 

mudstone/coal, dark 'grey 
shiny bright pieces, 
pyritic 

siltstone, medium grey, 
polished surfaces, slicken 
sides, calcareous, 
micaceous 

iwdstone, dark grey, car- 
bonaceous 

siltstone, dark grey, 
calcareous 

mudstone/coal, dark grey 
bright pieces 

siltstone, light-dark grey, 
slickensides, polished, 
carbonaceous 

mudstone, dark grey, car- 
bonaceous polished pieces 

siltstone, dark grey, 
calcareous 



FFCN To mmvAL LITHoLM;y 
(m) (ml MIcKNJ.SS 

,326.l 

'329.2 

329.2 3.1 mudstone, dark grey, minor 
cbal pieces, calcite 
veining 

391.5 18.3 siltstone, wdium-dark grey, 
plished pieces, calcareous, 
micaceous, carbonaceous 



FROM To lYlTrERw LIInOrAxx 
(m) (m) MICKNESS 

103.6 

106.7 

112.8 

121.9 

131.1 

134.1 

137.2 

140.2 146.3 6.1 

146.3 149.4 3.1 

149.4 

161.5 

167.6 173.7 6.1 

173.7 

182.9 

106.7 3.1 

112.8 6.1 

,121.o 9.1 

131.1 9.1 

134.1 3.1 

137.2 3.1 

140.2 3.1 

161.5 12.2 

167.6 6.1 

182.9 

185.9 

9.1 

3.1 

mudstone, dark grey, car- 
bonaceous,.polished pieces 

sandstone, very fine grained 
medium grey, calcareous 

siltstone, light-medium grey 
calcareous, micaceous~ 

sandstone, very fined 
grained light grey, 
micaceous 

siltstone, dark grey, some 
carbonaceous pieces, 
micaceous 

mudstone, medium grey 

sandstone/coal, fine grained 
bright coal, Small pieces 

siltstone, medium grey 
calcareous 

sandstone, very fine 
grained, light grey, very 
calcareous 

siltstone, medium grey, 
very calcareous 

sandstone/siltstone, dark 
grey, calcarous 

sandstone,~ fine grained, 
light grey, calcareous 

siltstone, medium grey, 
micaceous, calcareous 

coal, mostly bright pieces 
shed. 



FROM 
(m) 

LIlnOLGY 

185.9 

192.0 

210.3 

.~ 

213.4 . . 

216.4 240.8 24.4 

240.8 296.9 6.1 

246.9 253.0 6.1 

253.0 256.0 3.1 

256.0 262.1 6.1 

262.1 265.2 3.1 

265.2 

268.2 

274.3 

192.0 

210.3 

213.4 

,216.4 

268.2 

274.3 

283.5 

6.1 

18.3 

3.1 

3.1 

3.1 

6.1 

9.1 

silt-stone, madium grey, 
calcareous 

sandstone, very fine 
grained, light grey, very 
calcareous, sane curby 
pieces 

sandstone/siltstone, medium 
grey, silty 

mudstone, dark grey, small 
carbonaceous pieces 

siltstone, medium-dark grey 
micaceous, calcareous 

mudstone, medium-dark grey 
very calcareous, some 
polished pieces 

siltstone, medium grey, 
calcareous 

sandstone, very fine 
grained, medium grey, 
calcareous 

siltstone, medium grey, 
calcareous 

sandstone, very fine 
grained, medium grey, 
calcareous 

mudstone, dark grey, very 
calcareous 

siltstone, dark grey, 
pyritic, calcareous 

sandstone, very fine 
grained, medium grey, 
calcite veining 



FRDM 
(m) 

To .TlPImm 
(ml MICKNSS 

LIMOUXY 

283.5 292.6 9.1 

292.6 295.7 

295.7’ 298.7 3.1 

298.7 ‘. 304.8 

304.8 317.0 

317.0 320.0 

320.0 323.1 

3.1 

6.1 

12.2 

3.1 

3.1 

siltstone, dark grey, 
micaceous, calcareous, some 
coaly pieces. 

sandstone, fine grained, 
light grey, soma silty 
pieces 

siltstone, light grey, 
micaceous 

mudstone, dark grey, car- 
bonaceous 

siltstone, medium grey, very 
calcareous, polished pieces 

mudstone, dark grey, 
calcareous 

siltstone, light grey, some 
weathered pieces; rust brown 
micaceous, calcareous 





APPENDIX C 

TmwflrLGs 



TRUE THICKNESS 

ROCK COAL 
ROOF = 302” / 61” SW 

FLOOR = 302°/610SW 

FORMATION : BRENOT GULF CANADA RESOURCES INC. 
UTMCOORDINATES : II2 050 N, 574 600E Cd DiWiM 

MAP CARD NUMBER CALGAIR” ALBERTA 
3 

AIR PHOTO NUMBER: B.C. 7194-28 

TRENCH DEPTH : 0.30m 
TRENCH WIDTH : 0.50m 

TRENCHLENGTH : 0.82m 

WINDFALL COAL PROJECT 

TRENCH LOG 

SKA - 81 - BOI 
TRENCH BEARING : 214’ 



TRUE THICKNESS 

ROCK COAL 

FORMATION 

TRENCH LENGTH : l.OOm 

TRENCH BEARING : 214’= 
SKA - 81- 802 



TRUE THICKNESS 
ROOF: 310° / 70’= W 

ROCK COAL 

COAL/ MUDSTONE 

COAL + ROCK COIL: *a*, *hiMI* *b.Or.d 

0.04/0.04 MUDSTOnE : e~,bonao.o~1 

FLOOR : 310’ / 70” W 

FORMATION : .BRENOT GULF CANADA RESOURCES INC. 
UTMCOORDINATES : 111 795 N, 574 105 E co* oi.,ua Gulf 

ALBERTA 
MAP CARD NUMBER : 

CALGAW I@ 

AIR PHOTO NUMBER: B.C. 7194 - 128 WINDFALL COAL PROJECT 
TRENCHDEPTH : 0.13 m TRENCH LOG 
TRENCH WIDTH : 0.21 m 

TRENCH LENGTH : 0.75 m SKA- 81- 803 
TRENCH BEARING : 2200 

TRENCH SLOPE : 00 DRAWNB”: *. B*,LUE !YALE I : 50 
LOGGLDB”: s. YCIEpJ~ IDPlTE OCT. ,111 



TRUE THICKNESS 

ROCK COAL ROOF: 308O / 75.’ SW 
COAL / 

MUDSTONE 

FLOOR : 300 / 75’ SW 

FORMATION 

TRENCH LENGTH : 0.45 m 

TRENCH BEARING : 21S” 

TRENCH SLOPE : 00 



0.241 ,“___. -..- ._. , --.--..-__-__ 0.24 0.0 1 
0.24 COALI dull. bloCLy 

I 
o.om 0.24m GREY SILTS 

FLOOR : 3180/ 8OOSW 

mAnA R~ESXIRCES INC. FORMATION : BRENOT 

UTM COORDINATES : III 760 N, 
573 ggOE 

MAP CARD NUMBER 

AIR PHOTO NUMBER : B.C. 7194 - 128 

TRENCH DEPTH : 0.29 ml 

TRENCH WIDTH : 0.31 m 

TRENCH LENGTH : 0.47 m 

TRENCH BEARING : 22B” 
SKA- 81- 805 

TRENCH SLOPE 



. v- FLOOR: 310’=/ 76’SW 

FORMATION : BRENOT GULF CANADA RESOURCES INC. 
UTM COORDINATES : II I 750 N, 573 980 E cd Dinscon 

IQ 
Gulf 

MAP CARD NUMBER C*LbAR” ALBERT* 

AIR PHOTO NUMBER : B.C. 7194 - 128 WINDFALL COAL PRDJECT 
TRENCHDEPTH : 0.20m 

TRENCH WIDTH : 0.25 m 
TRENCH LOG 

TRENCH LENGTH : 0.39m 

TRENCH BEARING : 220” 
SKA- 81- B06 

TRENCH SLOPE 



I TOTAL THICKNESS 
I 

COAL / 

FLOOR : 299O / 64’ SW 

FORMATION : BRENOT GULF CANADA RESOURCES INC. 
UTM COORDINATES : III 795 N 573 905 E CdC 

MAP CARD NUMBER 
CALOAR” 

AIR PHOTO NUMBER : BC 7194 - 128 WINDFALL COAL PROJECT 
TRENCH DEPTH : TRENCH LOG 
TRENCH WIDTH : 
TRENCH LENGTH : SKA -8l- 607 
TRENCH BEARING : 209O 
TRENCH SLOPE : 



FLOOR : 333=‘/ 75’SW 

FORMATION : BRENOT 

UTM COORDINATES : I19 520 N, 579 470 E 

MAP CARD NUMBER : 

AIR PHOTO NUMBER : B.C. 7194 - 097 

TRENCHDEPTH : 0.30m 

TRENCH WIDTH : O.SOm 

TRENCH LENGTH : 0.62m 

TRENCH BEARING : 260” 

TRENCH SLOPE : 00 

CL s%G 

TRENCH LOG 

SKR-81 -801 



TRUE THICKNESS 
ROCK COAL 

C&L/ 0.27 

COAL+ ROCK 

0.63 
0.74/ 1.37 

I, 0.47 

FORMATION : BRENOT 

UTM COORDINATES : I16 520 N, 579 470 E 

MAP CARD NUMBER : 

AIR PHOTONUMBER: B.C. 7194 -067 
TRENCHDEPTH :0.65m 

TRENCH WIDTH :0.61 m 

GULF CANADA RESOURCES INC. 
Cd mwwa 

CALOAR” ALBERT& 

I WINDFALL COAL PROJECT 

TRENCH LOG 

TRENCH LENGTH : 1.51 Ill 

TRENCH BEARING : 254’ 
SKR-81-802 



TRUE THICKNESS 

ROCK COAL 

CO<L/ 0.22 0.03 

COAL+ ROCK 

1.45/ 1.45 0.65 

I 0.50 

l- -- 0.0: --= 
0.30 

0.95 

I .45 I C-O-E- 

FORMATION : BRENOT GULF CANADA RESOURCES INC. 
UTM COORDINATES : 116 520 N. 579 420 E Cd D..lYO” 

MAP CARD NUMBER : CilLGAR” UBLRTA 

AIR PHOTONUMBER: B.C. 7194-087 

TRENCH DEPTH :0.57m 

TRENCH WIDTH : 0.45m 
TRENCH LENGTH : 1.5Bm 

TRENCH BEARING : 260 o 

WINDFALL COAL PROJECT 

TRENCH LOG 

SKR-El-803 



TRUE THICKNESS ROOF : 335* / 70° SW 

COAL / 

COAL CROCK 
ROCK COAL 

.I=6 -Q.lS 

FORMATION : BRENOT 

UTM COORDINATES : II6 520N 579 420E 

MAP CARD NUMBER : 

AIR PHOTO NUMBER : EC 7194 - 087 

TRENCH DEPTH : 0.25 

TRENCH WIDTH : 0.20 

TRENCH LENGTH : 0.35 

TRENCH BEARING : 260” 

TRENCH SLOPE : 00 

GULF CANADA RESOURCES INC. 
cad mririen 

CALCAR” ALBERT* a 
WINDFALL COAL PROJECT 

TRENCH LOG 

SKR-81- 804 

FLOOR : 33Y / 75O SW 

I . 



I- 
0.76 / I .46 

FORMATION : BRENOT GULF CANADA RESOURCES INC. 
UTMCOORDlNATES : 124 230 N, 575 450 E cm oirium 
MAP CARD NUMBER : CALGAW ALBERTA a 
AIR PHOTO NUMBER : B.C. 7193 - 163 

I 

WINDFALL COAL PROJECT 
TRENCH DEPTH :0.5 Ill 
TRENCH WIDTH 

TRENCH LOG 
: l.§Om 

TRENCH LENGTH : 2.61m 
TRENCH BEARING : 220” I 

RCK- 81-“‘I 

1 j 

TRUE THICKNESS 

ROCK COAL a 

CO5L 

COAL+ ROCK 



TRENCH SLOPE 

FORMATION 

UTM COORDlNATES 

TRENCH DEPTH 
TRENCH WIDTH 

TRENCH LENGTH :0.3 m 

TRENCH BEARING : 191’ 
RCK- 81 - 802 



ROCK COAL 

-l-- T 0.3 0.3: 

FLOOR: 299O/45* NE 

FORMATION : BRENOT GULF CANADA RESOURCES INC. 
UTMCOORDINATES : 124 3lON 575 530E *- ,. ccd Oi.iUoo 
MAP CARD NUMBER : -CALOAR” aLBERTA 

AIR PHOTONUMBER: BC-7193- 183 

TRENCHDEPTH : 0.56m 

TRENCH WIDTH : ISm 

TRENCH LENGTH : 2.0m 

TRENCH BEARING : 200 

TRENCH SLOPE : 0 

CL bbf-JlJ 



TRUE THICKNESS 

COAL / ROCK COAL ROOF: 297 “/ 46’ NE 

COALt ROCK Cl.A”STONE: corDo”oc.ous. IrOn stainad, 2oa DD”d 

0.3zO.36 

w,ml,r.d brorn-cJr.,. 
CO&L! C-I, SW” bripht b.a”d,d. *.ar.d ‘l.Sil. 

-L CLAISTONE’Carbon~s*ou*. iron *toin,d, 2em bond 
W.athW.d ho.” -py. 
FLOOR: 297 / 46’ NE 

BRENOT GULF CANADA RESOURCES INC. 
124 3lON, 575 530 E co* mn*a 

CALOAR” ALBERTA 

FORMATION 

UTM COORDINATES 

MAP CARD NUMBER 

AIR PHOTO NUMBER 

TRENCH DEPTH 
TRENCH WIDTH 

TRENCH LENGTH 

TRENCH BEARING 

B.C. 7193 - 163 WINDFALL COAL PROJECT 
0.5 Ill 
0.7 m 

TRENCH LOG 

0.76m RCK-81 - 804 
2000 



TRUE THICKNESS 

COAL / ROCK COAL ROOF: 333 -‘/ 31 0 SW 

COAL+ ROCK 

0.2870.28 
- 

-p ,,,“, 

CLAISTONEE wilt brow, *.eur*d, thinly b,dd.d 
iron stdned. *of, do, b,hl. 
COAL: c -2. po*d.,y. brl~ht bard* Ih,ar,d. 

FLOOR: 333O / 31°SW 

FORMATION : BRENOT GULF CANADA RESOURCES INC. 
UTMCOORDINATES : 124 310 N, 575 530 E cod Oi”ilirn 

I@. 
Gulf 

MAP CARD NUMBER : 
CALOAFS” ALBERTA 

AIR PHOTO NUMBER : B.C. 7193 - 183 WINDFALL COAL PROJECT 
TRENCHDEPTH : 0.4m 
TRENCH WIDTH : 0.7 m 

TRENCH LOG 

TRENCH LENGTH : I.1 t-n 

TRENCH BEARING : 243’ 
RCK- 81-805 



TRUE THICKNESS ROOF: 315” / 17=‘NW 

FLOOR : 315°/170 NW 

FORMATION : BRENOT 

UTM COORDINATES : 124 500N 575 770E 

MAP CARD NUMBER : 

AIR PHOTO NUMBER: 8C-7193-183 

TRENCH DEPTH : 0.79m 

TRENCH WIDTH : 0.60111 

TRENCH LENGTH : 1.79m 

TRENCH BEARING : 223’ 

TRENCH SLOPE : 00 

a- rpeob- 

GULF CANADA RESOURCES INC. 
ca* cxn.im 

I@ 
Gulf 

CALOAR” I\LSERT& 

WINDFALL COAL PROJECT 

TRENCH LOG 

RCK-81-806 

ORAWNW A. SI,LL,E IkALE I: ,o 



TRUE THICKNESS ROOF: 2950 / 410NW 

COAL / 
COAL+ROCK ROCK COAL 

CARBOM*CEO”S CLAYSTOW :thialy b.dd.d .1t* 4om 

0.3ojo.30 
- 

.-p.30 0.30 
0, ,toti ,ld”.d cw, 

CO*L: d.ll,bondr*,po.**~,c4 

FLOOR : 295O/ 41=’ NW 

FORMATION 

MAP CARD NUMBER 

TRENCHDEPTH 

TRENCH WIDTH 

TRENCH LENGTH : 0.30m RCK-81-807 
TRENCH BEARING : 230° 



TRUE THICKNESS 

ROCK COAL ROOF: 207’/67ON 

81LTSTONE 

FLOOR: 267O/67.= N 

FORMATION : BPENOT GULF CANADA RESOURCES INC. 
UTM COORDINATES : III 200 N,580 775 E cd h.mc.7 

I@ 
Gulf 

MAP CARD NUMBER : WINDFALL PROPERTYb25000) CALGAR” 
ALBERTA 

AIR PHOTONUMBER: B.C.7194- I28 WINDFALL COAL PROJECT 
TRENCHDEPTH : 0.75m 

TRENCH WIDTH :0.70m 
TRENCH LOG 

TRENCH LENGTH :I.0 m 

TRENCH BEARING : 197’ 
WFC-81-601 

TRENCHSLOPE :OO 
cm.wN8”: c. BARNES ISCALE I:50 

CL sin41 LOOGEDB”: 5. MCKENZIE /DATE OCT. l9Sl 
A.WFm”EDB”: n. zscn*cn I 



APPENDIX D 

COAL SEAM DATA SHEFIS 



CORED HOLE 

GEOPHYS:“LLY LCGGED 
LITHOLOGY C.ESCIIIBED 

MISSING CORE 

UNCORED HOLE 

GEOPHYSlC;\L LOGS ONLY 
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