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SUMMARY 

The Project 508 area, consisting of eight Quartz Mineral 

Exploration Permits, is located in the Richardson River-

Maybelle River area, south of Lake Athabasca, in N.E. Alberta. 

Eldorado Nuclear Limited has been engaged in uranium search 

here since May, 1975. 

Originally, during 1974-1975, the Project area consisted 

of 3 Permits.(185, 186 and 187), now referred to as the 

"Northern Permits", totalling 234 square miles. After the 

first season's field work, in late 1975, the area of these 

Permits was reduced to 140 square miles. Additional five 

Permits (214 to 218), now referred to as the "Southern 

Permits", totalling 244.75 square miles, were obtained in 

early 1976. The total area of the 8 permits is now 384.75 

square miles (= 246,240 acres or 997.31 kin 2 ). 

The search area is along the geologically favourable 

S.W. edge of the Athabasca sandstone. Except for some granitic 

outcrops in and near the very S.W. corner of the Project 

area, there are no other outcrops in the area. The glacial 

overburden in thick, often in excess of 100 feet. Uncer-

tainty regarding the actual location of the edge of the 

Athabasca Formation has been a major problem since the in-

ception of the exploration program. In 1974 it was thought 

that this edge, which marks the unconformity between the 

Athabasca sandstone and Precambrian basement, lies along 

the N.E. boundary of Permit 185. Field work during 1975 

indicated that this is not so, that this edge is probably 
much farther toward the S .W., somewhere between Maybe lle 

and Richardson Rivers. Hence the five additional permits 

were obtained in the Richardson River area and the 1976 
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work was done mostly here. The Winter Drilling Program, 

1976-1977, was carried out to test this assumption. 

The drilling results now indicate the edge of the 

Athabasca Formation is within the Permits 214, 215 and 

216, between the above two rivers. The exact shape and 

location of the edge is by no means yet certain, and can 

only be determined by further work, including drilling. 

It now appears that the "Northern Permits" (185, 186 and 

187) are entirely underlain by thick (400'±) Athabasca 

Formation sandstone, which, in turn is (in parts) overlain 

by calcareous Devonian mud- and sandstone. Hence these 

three original permits are of very little interest now, 

considering this thickness of cover. 

The above description also applies to the "open ground" 

(former Uranerz - INEXCO permits) between the "Northern" 

and "Southern" permits, possibly with a few minor exceptions. 

Aside from the above, the two past summers (1975 and 

1976) were spent doing various regional surveys. These 

included regional lake (and stream) sediment and water 

geochemistry, some semi-detailed soil sampling to test the 

areas of lake-geochemical anomalies, radiometric prospecting, 

and boulder mapping. The 1975 work was done on the Permits 

185, 186 and 187, and in the adjacent areas. The 1976 

work was done on the Permits 214 to 218, and in the areas 

adjacent to these; this work was more productive since it 

outlined several water and sediment geochemical anomalies 

by the end of summer 1976. 

I 
A grid, consisting of 100 miles of linecutting, was 

I also laid out on Permits 215, 216, 217 and 218. This was 

soil sampled and some resistivity survey lines were run on 

I 
1 
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it. A number of granitic outcrops were located and mapped 

on these permits. 

An airborne Nag.-&M. survey, covering an area of about 

230 square miles over the five "Southern Permits" is sche-

duled for the end of April, 1977. The results of this 

survey, plus the previously located lake geochemical ano-

malies and the information from the drilling will provide 

areas of interest for ground surveys to be carried out 

during the summer 1977. This ground work will consist 

mainly of the following: extending the previous line grid 

to cover the areas of interest, and doing geochemical and 

geophysical surveys on this grid. The geophysical methods 

would include V.F.L.-E.N., magnetics and resistivity. 

Other activities include a semi-regional muskeg-geochemical 

survey, detail prospecting and mineralized boulder hunting, 

and (possibly) a soil gas survey. Further drilling if and 

where warranted, would be done during winter: of 1977-1978, 

after all the results are compiled. 

A Budget of $ 369,400. is allocated for 1977. / 



- iv - 

CONTENTS 

SUMMARY 

I. LOCATION AND ACCESS 

II;, PROPERTIES AND TENURE 

III. REGIONAL GEOLOGY 

Surficial Geology and Landforins 
Bedrock Geology 
Uranium Potential 

IV. RESULTS OF WORK DONE SUIMER 1976 AND 
WINTER 1976-1977 

General 
Boulder Napping and Prospecting 
Water and Sediment Sampling 
Muskeg Sampling 
"Hound-dogging" (Helicopter-borne 
Radiometric prospecting) 

Mapping of Granitic Outcrops 
Airphoto Study of Surf icial Geology 
Linecutting (grid) 
Soil Sampling of A0 Horizon (on grid) 
Resistivity Surveys (on grid) 
Diamond Drilling, Winter 1976-1977 

(with summary of DDH #508-1 to 16 
logs) 

V. EXPENDITURES 1976 

VI. CONCLUSIONS 

VII. RECOMMENDATIONS 

IIX. BUDGET 1977 (revised March, 1977) 

IX. REFERENCES 

PAGE NO: 

(preceding) 

1 

2 

. 4 

6 
9 

12 

14 

14 
15 
16 
22 
24 

25 
26 
31 
31 
32 
35 

41 

54 

57 

59 

60 



APPENDICES 

Diamond Drill Logs: 

D.D.H.'s #508-1 to 16 inclusive 
(drilled Winter 1976 to 1977) 



F 	-vi - 

I 
LIST 'OF MAPS AND GRAPHS 

A. Maps Enclosed (with report) : 

Location Map 	
/ 	

(after title page) 
Status of Eldorado's Permit Jy- 2)  (after p.  1) 

(end of 1976) 
Generalized Surficial Geo1og 	3/ (after P. 5) 
Generalized Precambrian Geo1ogiJ' ''1)  (after p.  8) 
Location of DDH Nos. 508-1 to ],6 	\(after p. 31) 

(1976-1977) 

B. Large Nap's .  '(separate,' not in report): 

I 
I 
I 
I 

Title and Scale 

Bedrock'. Geology, 1:50 000 

Ratios of Basement to Athabasca 
Sandstone Boulders, 1:50 000 

Ratios of "Oil-stained" to. "Clean" 
Sandstone Boulders, 1:50 000 

Geochemical Anomalies in Muskeg, 
1:50 000 

Uranium in Sediments, 1:50 000 

Copper in Sediments, 1:50 000 

Nickel in Sediments, 1:50 000 

Cobalt in Sediments, 1:50 000 

Uranium in Waters,'l:SO 000 

Copper in Waters, 1:50 000 

Nickel in Waters, 1:50 000 

Cobalt in Waters, 1:50 000 

Geochemical Survey of Water and 
Sediments: Sampling Sites and 
Sample Numbers, 1:50 000 

Sheet A - A0 Horizon Sample 
Locations and Numbers, 1:10 000 

Sheet A - Uranium in A0  Horizon, 
1:10 000 

Sheet A - Copper in A0  Horizon, 
1:10 000 

Index No. 

508-22 (1976-Map # 1): 

508-22 (1976-Map # 2): 

508-22 (1976-Map # 3): 

508-40 (1976-Map # 4) : 

508-44 (1976-Map # 5) : 

508-44 (1976-Map # 6): 

508-44 (1976-Map # 7): 

508-44 (1976-Map # 8): 

508-45 (1976-Map # 9) : 

508-45 (1976-Map #10) : 

508-45 (1976-Map #11) : 

508-45 (1976-Map #12): 

508-44/45 
(1975/76-Map #13): 

508-40 (1976-Map #14) : 

508-40 (1976-Map #15) : 

508-40 (1976-Map #16): 



B. 	Large Naps, con't. 

- vii - 

Index No. 	 Title and Scale 

508-40 (1976-Map #17): 	Sheet A - Nickel in A0  Horizon, 
1:10000 

508-40 (1976-Map #18): 	Sheet A - Cobalt in A Horizon, 
1:10 000 

508-40 (1976-Map #19): 	Sheet B - A0  Horizon Sample 
Locations and Numbers, 1:10 000 

508-40 (1976-Map #20): 	Sheet B - Uranium in A0  Horizon, 
1:10 000 

50.8-40 (1976-Map #21): 	Sheet B - Copper in A0  Horizon. 
1:10 000 

508-40 (1976-Map #22): 	Sheet B - Nickel in A0  Horizon, 
1:10 000 

508-40 (1976-Map #23): 	Sheet B - Cobalt in A0  Horizon, 
1:10 000 

508-26 	 Drill Hole Locations, Winter 1976-77, 
(1976/77-Nap #24) : 	1:50 000 

508-26 	 Locations and Sections of Diamond 
(1976/77-Map #25): 	Drill Holes: DDH Nos. 508-1 to 

508-16 (1976-1977 Winter Program) , 
1:50 000 

508-38 (1976-Map #26): 	Resistivity Survey Index.- 1976, 
1:50 000 

508-74 	 Proposed Linecutting and Grid 
(1976/77-Map #27): 	Layout for Geophysical and Geo- 

chemical Surveys, 1977 (showing 
also 1976 linecutting grid), 1:50 000 

508-33 (1977-Map #28): 	Proposed Airborne Survey - 1977, 
1:50 000 

C. 	Graphs (separate, not in report): 

Resistivity Survey, August, 1976 - Refer to Index 
Map 508-38 (1976-Map #26) 

Graph 1: 	Lines 7E and 8.5E 
Graph 2: 	Lines 11E and B.L. 10E 
Graph 3: 	Lines 13E and B.L. 1ON 
Graph 4: 	Lines 21.5E and B.L. 12N 
Graph 5: 	Line B.L. 20E 
Graph 6: 	Wenner Arrays (Depth Probe) 



-1- 

I. LOCATION AND ACCESS 

The Project 508 (Permits 185 to 187 and 214 to 218) 

areais within the S.W. edge of the Precambrian Shield in 

N.E. Alberta, about 30 to 60 miles south of west end of 

Lake Athabasca, and about 100 miles N.N.E. of Fort McMurray. 

There are no roads in the permits area, although a 

winter road passes the Richardson airstrip which is about 

12 miles W.S.W of the Eldorado Base Camp. Some winter 

roads used in the tarsands project reach also within 20 

miles of the permits, to the south (in Audét Lake area) 

The Base Camp is at the south end of an unnamed lake, 

located in Township 103, on the boundary of Ranges 4 and 

5. This lake is about one mile long, suitable for any 

float-plane landing. 

Large part of the area is covered by muskeg and lakes. 

These tend to have a north-south trend, particularly in 

the northern part of the project area (where the trend 

becomes N.E.-S.w.). This greatly hinders traversing in the 

summer, particularly in east-west direction. 

The project area can be reached by float-planes based 

in Fort McMurray (about 100 miles), Fort Chipewyan (50-60 

miles) and Uranium City (about 140 miles). It is about 

300 air miles north of Edmonton. 
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II. PROPERTIES AND TENURE 

The Project 508 area consists of eight Quartz Mineral 

Exploration Permits as follows: 

a) "Northern Permits": 

PERMIT 	DATE 	ORIGINAL 	FIRST 	ACREAGE 	FINAL 	ACREAGE 
NO. 	ISSUED 	ACREAGE 	RENEWAL REDUCED TO RENEWAL* RENEWED 

	

185 	Aug 23/74 49,920 Aug 23/75 	41,600 	Aug 23/76 41,600 

	

186 	Aug 23/74. 49,920 	Aug 23/75 	24,960 	Aug 23/76 24,960 

	

187 	Aug 23/74 49,920 Aug 23/75 	23,040 	Aug 23/76 23,040 

TOTAL 
ACRES 149,760 	 89,600 	 89,600 

Permits issued for 3 years only. Can be renewed as leases in 1977, 

b) "Southern Permits": 

PERMIT 	DATE 	ORIGINAL 	FIRST 	ACREAGE 	FINAL 	ACREAGE 
NO. 	ISSUED 	ACREAGE 	RENEWAL 	RENEWED 	RENEWAL RENEWED 

	

214 	Feb. 2/76 	39,680 	Feb. 2/77 	39,680 	Feb. 2/78 

	

215 	Feb. 2/76 	39,680 Feb. 2/77 	39,680 	Feb. 2/78 

	

216 	Feb. 2/76 	47,360* Feb. 2/77 	47,360 	Feb. 2/78 

	

217 	Feb. 2/76 	20,000 	Feb. 2/77 	20,000 	Feb. 2/78 

	

218 	Feb. 2/76 	9,920 Feb. 2/77 	9,920 	Feb. 2/78 

TOTAL 
ACRES 156,640 	 156,64Ek 

Applied for 49,920 acres, which was reduced upon issue. 

The total present acreage: 246,240 acres = 384.75 
square miles = 997 31 -1 km2 I in P 

	

- 	miles  - - -  

4 
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The following payments have been made to the Provincial 

I Treasurer of Alberta re. above permits: 

I
* 	** 	 *** 	 **** 

PERMIT DEPOSIT $ 1st YEAR 	ISSUE 	2nd YEAR RENEWAL 3rd YEAR RENEWAL 
NO. 	(ON ISSUE) FEE ($) 	DATE 	FEE ($) 	DATE 	FEE ($) 	DATE 

I 185 	5,000 	625 	Aug 23/74 	4,160 Aug 23/75 	6,240 Aug 23/76 

186 	5,000 	625 	Aug 23/74 	2,496 Aug 23/75 	3,744 Aug 23/76 

I 187 	.5,000 	625 	Aug 23/74 	2,304 Aug 23/75 	3,456 Aug 23/76 

I 	
214 	3,000 	475 	Feb. 2176 	3,968 Feb. 2/77 	 Feb. 2/78 

215 	3,000 	475 	Feb. 2/76 	3,968 	Feb. 2/77 	 Feb. 2/78 

216 	5,000 	625 	Feb. 2/76 	4,736 	Feb. 2/77 	 Feb. 2/78 

I 217 	2,000 	250 	Feb. 2/76 	2,000 Feb. 2/77 	 Feb. 2/78 

218 	1,000 	125 	Feb. 2/76 	992 	Feb. 2/77 	 Feb. 2/78 

I TOTAL 	19,000 	3,825 	 24,624 	 13,440 

- 

	

	* Deposit: $1,000 per 10,000 acres (or portions thereof); refundable. 

** 1st year fee: $125 per 10,000 acres (or portions thereof) 

I *** 2nd year fee: $0.10 per acre. 

**** 3rd year fee: $0.15 per acre. 

I 	Permits can be issued for 3 years only. Thereafter leases can be applied 
for at a rate of $0.25 per acre for the first 5 years and thereafter at a 
rate of $1.00 per acre for the remainder of the 21 year term. (See Alberta 
Regulation 377/67) 

I 

I 

I 

1 

I 
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I 
III. REGIONAL GEOLOGY 

I
The area south of Lake Athabasca in Alberta is covered 

with thick glacial overburden (average depth about 100 feet 

in the area of the permits). The only outcrops known in 

I the area are the Precambrian granites and granitic gneisses 

in the Marguerite and Richardson rivers area near the southern 

I edge, and south of the Project. No Athabasca sandstone 

(nor any other sedimentary) outcrops were encountered in 

I the area during the last two summers spent here. The closest 

observed outcrop of Athabasca sandstone was observed just 

I 	across the Saskatchewan boundary on Beatty River, about 30 

miles N.E. of Base Camp. Hence no bedrock geology maps 

I 	
exist of the area (except the "Geology of Marguerite River 

District, Alberta" by J.D. Godfrey of R.C.A.). 

The edge of the Athabasca Formation marks the uncon-

formity between the underlying Archean (and including Aphebian) 

basement rocks and overlying Helikian Athabasca sandstone. 

It has proved to have the highest potential for finding 

uranium deposits in Canada (witness the Cluff Lake, Rabbit 

Lake and Key Lake uranium discoveries). 

It was realized early during the 1975 field season 

that the S.W. boundary of the Athabasca Formation in Alberta, 

as shown on various governmental geology maps, was in error. 

This was determined mainly by mapping the very numerous and 

often angular Athabasca sandstone boulders in the original 

three permits (185, 186 and 187) area. By the end of the 

summer, 1975, it appeared evident that this sandstone edge 

lies somewhere S.W. of the Maybelle River, and that these 

three permits are probably completely underlain by the 

Athabasca Formation. However, no direct evidence of this 

could be seen. To complicate matters further, it was also 

thought that there may exist buried remnants of a dolomitic 

I 
I 

I I 
I I 

1 
1 
I 



II 
I 
I 
I 
I 
I 
I 
I 
I 
I- - 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-5 - 

or limestone "capping", apparently of Devonian age (Din), 

overlaying this sandstone in the southern parts of the above 

three permits. This was suggested by several occurences 

of numerous dolomitic limestone slabs, containing Devonian 

fossils, in the area. Again, no outcrops were seen. Also, 

this presence of the Devonian "capping" over sandstone could 

conveniently explain the presence of much "dead oil stain" 

that was found in the boulders of Athabasca sandstone, 

probably originating from the "tarsands" to the south. 

As a consequence of these assumptions, it appeared by 

the end of the 1975 season that the Permits 185, 186 and 

187 were of limited interest, and that more interesting 

ground should be taken up toward the south and southwest 

where the edge of the Athabasca sandstone was assumed to 

be. Hence five new permits (214 to 218) were applied for 

in the Richardson River area in the fall of 1975. Most of 

the work done during 1976 was in the area of these new 

permits. 

However, any geological information regarding the 

bedrock geology, including the actual location of the sand-

stone edge, remained as elusive as before. Only after 

the diamond drilling was carried out during the winter of 

1976-1977, could the actual sandstone edge be determined 

to lie within the area between the Maybelle and Richardson 

rivers - and somewhat farther to the south and southwest 

than where it appeared to be in late 1975. The exact loca-

tion of it is not yet by any means certain. 

The drilling also revealed that the Devonian rocks 

cover a much wider area than originally thought. 
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I 	
Surficial Geology and Landforins 

The surficial (Pleistocene) geology in N.E. Alberta 

has been mapped by L.A. Bayrock of Research Council of 

Alberta during 1969 and 1970. The results have been pre-

sented on two 1:250 000 map sheets, Fort Chipewyan Sheet 

74L and Bitumont Sheet 74E, both with marginal notes. 

References are made to these notes in the following discus-

sion of the glacial, etc., units in the project area: 

I 
I 
I 

I 

I 

RECENT: 

Alluvial deposits: 

Stream alluvium: sand and silt along major streams. 

Aeolian Deposits: 

Wind-blown sheet sand and sand dunes. Mostly to 

west and N.W. of project area where they cover large 

tracts. 

PLEISTOCENE: 

Glaciolacustrine deposits: 

Thin sand cover over glacial outwash; includes 

abandoned beaches. North of project area, near Atha-

basca River delta. 

Glaciofluvial deposits: 

a) Outwash plains, nearly flat to gently undulating. 

Largely to north and west of the project area, and 

also covering most of the area along Marguerite and 

Richardson Rivers to the south. The outwash plains 

west of Old Fort River contain mainly medium to coarse 

grained sand derived from the Athabasca sandstone 

Formation; here they are thicker than to the N.E. 

Approximately 65 feet of outwásh sand is exposed on 

the Athabasca River near Einbarras airstrip, and similar 

I 
I I 
I I 

HI 
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I 
I 
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I 
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I 
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thicknesses have been observed on the Richardson and 

Maybelle Rivers to the east (Bayrock, 1969/77). Two 

main types are sand outwash plains and gravel outwash 

plains; the first type consists of medium to coarse 

grained sand with pebbles and gravel lenses, the second 

type consists of medium to coarse sand and gravel and 

may contain large boulders. Also found are meltwater 

channel sediments, but mostly outside of the project 

area, along the Athabasca River valley. Numerous 

small melt water channels are also associated with the 

kame and outwash plain complex (not shown on map here). 

b) Glaciatedoutwash plains could be considered 

as the third type of the above outwash plains, consisting 

of sand and gravel that has been overidden by a sub-

sequent ice advance to form a fluted and drumlinized 

surface, indicating the direction of ice movement. 

They are prevalent toward the southern part of the 

Permits 185-187, and extend southward within 3-4 miles 

of Richardson River, hence rather central to the area. 

These contain many rounded to angular cobbles and boulders 

of sandstone, often in large numbers locally. 

c) Drumlins occur in large swarms on Permits 

185, 186 and 187 and in the central area; they are -  gen-

erally covered by boulder pavement, are composed of the 

youngest drift and lay several miles back of the end-

moraines. The inter-drumlin areas contain sand and 

gravel near the surface. The drumlins generally trend 

to the S.W. and are well shaped. Flutings are also 

well developed and grade in places into drumlins. 

They extend, together with small drumlins, onto the 

outwash plains south of Lake Athabasca, where they 

become covered by younger outwash deposits. 

Ice-Contact deposits: 

These are widespread and cover much of the area 

in the northern part and to the east of Permits 185-187. 

U 
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They also occur along Maybelle and Richardson Rivers 

toward south. They consist of a complex of kaines, 

eskers, nulin kames and crevasse fillings, and vary 

widely in texture. 

a) Kame deposits are ice contact features (per-

foration deposits) forming mounds, small basins, 

"kettles", etc., composed of sand and gravel to coarse 

boulder gravel. Having a local relief ranging from 

100 to 600 feet, they form a series of N.W. trending 

end-moraines in continuation with the Cree Lake Reces-

sional Moraine toward S.E. in N.W. Saskatchewan. As 

end-moràines, they mark the different terminal posi-

tions of glacial advances (ice fronts). If it is assumed 

that the bedrock surface underlying the kazne complexes 

is concordant with the lowlands to the south and east, 

then the thickness of these sand and gravel deposits 

is approximately equal to the local relief (Bayrock, 

1969/70). 

b) Crevasse fillings,trending mostly N.W. to 

S.E. and associated with the kame moraines, are rela-

tively high and sinuous, grading into small eskers. 

They are mostly composed of gravel. 

c) Eskers, long sinuous ridges spaced several 

miles apart and trending S.W., are found in the permits 

185-187 area and N.E. of these; they indicate stagnant 

ice conditions. A number of eskers are found to extend 

south-westerly across the central drumlinized out-

wash plains, and generally arallel the drumlins. 

Toward the N.E. they often branch off into crevasse 

fillings. 

I. 
I 
I 

I' 
I 
I 

I I 
I I 
I I 

I 
I I 
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Bedrock Geology 

Briefly, the main bedrock units in the general area 

are: 

Mesozoic: 

Proterozoic: 

Cretaceous sediments (including rocks at 

McMurray "tarsands") farthest toward south 

and west, some 20 miles south of the southern 

boundary of the Project area. (The oil from 

these rocks probably migrated north and was 

trapped in the Athabasca sandstone.) 

Mid-Devonian dolomites, limestones, mudstones 

and allied carbonate rocks .occuring mainly 

outside of the permits. The results of 

diamond drilling shows that these rocks occur 

also in the Project area, forming a "capping" 

over Athabasca sandstone. 

The Athabasca Formation (Helikian). It 

underlies probably all of the Permits 185, 

186 and 187 and northern parts of Permits 

214, 215 and 216. It rests unconforinably 

on the crystalline Precambrian Basement Complex. 

Known outcrops occur near the south shore 

of Lake Athabasca and in the Carswell Circular 

Structure (duff Lake area); the closest 

outcrop to the Project area is on Beatty 

River, just inside Saskatchewan boundary 

(30 miles N.W. of camp). 

Archean and/or The Precambrian Basement complex, rocks 

Proterozoic: the Canadian Shield, underlying the Atha-

basca sandstone. These crystalline rocks 
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consist of granite and allied gneisses, meta-

sediments, metavolcanics, peginatites and dike 

rocks. Nearest outcrops are the Aphebian (?) 

granites and gneisses in the Marguerite 

River area, and also in the Dog Lake and 	r 

Richardson River areas, on Permits 215, 216, 

217 and 218. (In the Marguerite River area 

they have been mapped by J.D. Godfrey - Research 

Council of Alberta - 1969, on a 1 in. to 1 mile 

scale.) 

UI 

I 
I 

I I 
I 
I 
I 
I 
I 
I- 
I 
I 
I 

I I 
I I 

LI 
I I 

Of particular economic interest in the Athabasca Basin 

area- is the major unconformity between the essentially flat- (J 
lying, undisturbed Athabasca Formation (Helikian), and the 

underlying Aphebian/Archean basement complex of highly 

metamorphosed crystalline rocks and its regolithic paleo-

surface. This boundary has only tentatively been established 

in the Precambrian part of Alberta south of Lake Athabasca 

due to lack of outcrops and insufficient drill-hole data. 

During the 1975 Field Season, it became evident that this 

boundary, as shown on governmental, et al, geology maps was 

incorrect and that it probably lies further out toward south 

and west, probably somewhere between the Maybelle and Richardson 

Rivers. Based on 1976-1977 drilling program, it is now as- 

sumed that the Athabasca sandstone underlies all of the Per-

mits 185, 186 and 187 and also the area south of these permits. 

A large percentage of the prevalent sandstone boulders con-

tain "dead oil stain", both massive and in zebra-striped 

"fingers". This oil was also seen in some drill core. It 

is thought that this oil originated from a later Cretaceous 

source (e.g. McMurray Formation to the south?). Possibly 

a "trap" was formed in the Athabasca sandstone by a "dolomitic 
it ------------  rocks, '.'i cawona,te 	uevonian rocxs, tne eviaence wnicn 

could be found in finding slab-like dolomitic boulders in a 

few places in the permits' area, and also from recent drill 

hole data. Probably part of this "cap" was later removed 

by glaciation. Athabasca sandstone boulders, particularly 
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the oil-stained variety, were frequently found in great 

abundance, and also in large angular blocks and slabs, 

thus suggesting that their subsurface origin was not far 

from their place of glacial deposition. Some sections of 

drill core were also heavily oil stained. 

I - 
I 
I 

I 
I 

I I 

The thickness of the Athabasca Formation in the permits 

area is not yet well known, but based on drill hole information 

it appears to considerable, i.e. in the order of hundreds 

of feet. It is also reasonable to expect that this edge 

of the sandstone (unconforinity) is irregular rather than 

a smooth line, with attendant "basement windows" and sand-

stone outliers (this is seen to happen in Saskatchewan). 

The Aphebian basement rocks show some good outcrop 

exposures in the Marguerite area. Dr. Godfrey (1969) has 

described a wide variety of lithologies here, both crystalline 

and metamorphic, frequently associated with radiometric 

anomalies, minor "yellow stain" (uranium), and other minor 

metallic minerals. The follow-up work on these occurences, 

done by Eldorado during 1975 in the main Marguerite River 

outcrop area, and on the "southern" permits during 1976, 

however, failed to reveal any mineralization of economic 

significance so far. The Aphebian rocks are mainly . gneissic 

granites, granodiorites and monzonites and their mylonitized 

derivatives, probably with some associated metasediments, 

metavolcanics and various pegmatitics. They form series of 

hills and knobs with well rounded "crag-and-tail" (glaciated) 

features, separated by depressions filled with muskeg swamps, 

small lakes, and sand and gravel. Trend of the foliation 

and gneissosity varies from W.N.W. to NN.E. in Godfrey's 

map area, with the N.W. to north being most dominant. 

This arcuate trend in the Marguerite area shows up 

I I 
	also on 1-mile governmental aeroniagnetic maps, although 

11 
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over a much wider area than the area of the above outcrops, 

widening toward and across the Saskatchewan boundary. It 

appears to be part of a series of N.E. trending zones in 

Saskatchewan where the magnetic relief is great and is as-

sociated with fold-belt metamorphics such as the Wollaston 

Belt. On the permits area this magnetic relief is seen to 

be particularly well developed on S.W. parts of Permits 

214, 215 and over most of 214. This in turn seems to suggest 

that the fold-belt type of metainorphics may underlie at least 

parts of these three permits. At present we do not have 

enough data to confirm this assumption. 

Further toward north (Permits 185-187 area) the govern-

ment aeromagnetic maps show largely low relief and sweeping 

N.N.W. trends (and not much local detail nor deviation). 

This seems to indicate that the basement rocks there may 

be similar to the rocks in the N.W.T. directly to the north. 

I. 
I 

I.' 
I 
I 
I 
I 
I 
I 
I-, 

Uranium Potential 

During the past few years the edge of the Athabasca 

Basin, particularly in Saskatchewan, has become one of the 

regions with the highest uranium potential in Canada. 

Examples of past discoveries are: Eldorado (Beaverlodge), 

Gunnar, Rabbit Lake, Cluff Lake (Carswell Dome) and Key 

Lake. 

The geological concepts concerning the uranium emplace-

ment have undergone a great change during these last few 

years: It has been shown that the uranium mineralization is 

related to near surface processes taking place at peneplana-

tion surfaces, involving weathering, leaching and re-precip-

itation. Multiple reworking of uranium minerals will thus 

take place adjacent to major unconformities such as the base 

of the Athabasca Formation, and resulting in the deposition 

I 
I 

I I 

I I 
I I 

I I 
I I 
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of vein-type uranium in the favorable structural 'traps" 

in the regolithic Archean/Aphebian paleosurface below the 

sandstone cover. 

The sediment and water sampling of the lakes in the 

Project area has indicated a number of geochemical anomalies, 

particularly toward the south, in the Dog Lake and Richardson 

River vicinities. So far no uranium has been seen here in 

the boulders nor in outcrops. Hence the potential and signi-

ficance of these anomalies remains yet to be determined. 

It is suspected that the most significant and intensive 

of these geochemical anomalies (particularly the anomalies 

showing good correlation between U, Cu, Ni and Co values 

both in lake waters and sediments) may be located some dis-

tance "down ice" from the unconformity between the Aphebian 

basement and the Helikian sandstone in the Richardson River 

area and which may contain uranium mineralization. 

Minor radioactive "yellow stain" was observed on a few 

locations (some are indicated on Godfrey's map) south of 

Marguerite River, usually as a thin coating on the weathered 

surface of biotite rich gneissic rocks. The prospecting 

has been rather limited here. Prospecting of the granitic-

gneissic outcrops in the southern part of the permits has 

not located such stain there. The glaciation has apparently 

removed much of the favorable regolithic paleosurface in 

these exposed areas. 
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I 
IV. RESULTS OF WORK DONE DURING SUMMER 1976 

I 
	

AND WINTER 1976-1977 

I 
I 
I 
I 
1 
I 
I- 
I 
I 
I 

General 

Review of 1975 work (mid-May to end of August): The 

field work done by Eldorado during the previous summer 

covered the original Permits 185, 186 and 187 and areas 

immediately adjacent to these permits. Some reconnaissance 

prospecting was also carried out in the Marguerite River 

outcrop area., and in the Richardson River area. The work 

on these three permits consisted of lake water and sediment 

sampling, boulder mapping, and soil sampling (using pace-

and-compass with airphoto control) of some lake-geochemical 

anomalies. A few reconnaissance type EM-16 traverses were 

also run. 

The main outcome of the 1975 program was the discovery 

that the above three permits appeared to be extensively 

underlain by Athabasca Sandstone and the subsequent decision 

to acquire the additional five permits (214 to 218) to the 

south, toward where the edge of the sandstone was thought 

to be. A geochemical reconnaissance of the lakes in the area 

to the south indicated some larger and more intense anomalous 

areas there. 

The field work during the summer of 1976 was carried 

out mainly in the new "southern" permits area (214 to 218) 

and it consisted of a similar program - water and sediment 

sampling, prospecting, boulder mapping, etc. In addition, 

about 100 line miles of grid was cut which was soil sampled, 

and on which a few reconnaissance lines of resistivity 

survey were run. As during the previous season, the main 

problem was the lack of geological information, due to lack 

of outcrops, and the resulting uncertainty regarding the 

location of the edge of the Athabasca sandstone (unconforxnity) 

I I 
I I 
I I 
I I 
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To remedy this situation, a diamond drilling program was 

started in November, 1976, completed in February, 1977. 

The results of this drilling confirmed the suspicion that 

the Permits 185, 186 and 187 and also much of the area south 

of these was not only underlain by Athabasca (Helikian) 

sandstone, but by Devonian calcareos sediments as well. 

Boulder Mapping and Prospecting 

The Permits 214 to 218 and the adjacent area, particularly 

to the north, were covered during 1976 by ground traverses 

at about 2-3mile intervals, joining up with the Permits 

185 to 187 area to the north, similarly traversed during 

1975. The purpose: 

a) to locate any outcrops, 

b) to find any radioactive or mineralized boulders 

or boulder trains, 

c) to find any granite, et al, basement boulders 

in order to determine the presence of any 

Aphebian/Archean basement subcrops, 

d) to observe the angularity, size, ratios and 

frequency of boulders, particularly sandstone 

and limestone, in order to determine the proxi-

mity and depth of their source, and 

e) to determine the extent of "dead-oil-stained" 

sandstone. 

114 

I 
I 
I 
I 
I 
I 
I 
I 
I- 
I 
I 
I 
I 
I

Regarding a) above, a few additional small granite 

or granitic gneiss outcrops were located (see Map W. 
No Athabasca sandstone or Devonian outcrops were seen. 

I 
No mineralized or radioactive boulders were seen. 

Perhaps the traverses were not detailed enough to eliminate 

the possibility of finding any such boulders some other time, 

eg near the southern limits of the Project area? 

I 
I 
I 
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Much of the southern part of the area is covered by 

muskeg and sand-plains, with hardly any boulders. In the 

areas of glacial deposits, the boulders were practically 

all sandstone, with occasional small, well rounded granite 

cobbles. The granitic boulder count increased significantly 

in the S.W. part of the Project area near Richardson River 

where the granitic outcrops started to occur, indicating 

that the ice-movement had passed the edge of the Athabasca 

sandstone here. 

Many sandstone boulders were "slabby" and angular, 

particularly toward the N.E., indicating a not-too-distant 

I source. Oil stained sandstone boulders were found over most 

of the area, but most frequently on the central part of the 

I 	map sheet in the Maybelle River vicinity. The eastern part 

of the area is almost oil stain free (eg. Permit 214). 

- 	 Along with the observation of boulders on the traverse, 

continuous reconnaissance type prospecting of ground and 

boulders was done with SPP2 scintillometers. Some slightly 

radioactive granite boulders were found but no uraniferous 

mineralization. 

Water and Sediment Sailing 

The geochemical sampling of the "southern" permits and 

adjacent areas in 1976 was similarly a continuation of the 

1975 program. However, in addition to U, Cu and Ni analysis, 

all samples were also analysed for Co. About 1,490 sites 

were sampled for lake, pond and sometimes stream waters 

and sediments, using a helicopter. An additional 112 stream 

sites were sampled, using a canoe, while doing a prospecting 

reconnaissance on the Richardson River. 

The total population (both 1975 and 1976 sampling) of 

I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
each metal in a particular medium was plotted as cumulative 

I percentage on either normal or logarithmic probability 

paper. (The "follow-up" and "fill-in" samples of anomalous 

I 	areas, as well as the Richardson River samples were excluded 

from this treatment in order to avoid unnecessary bias.) 

I
.  The resulting curves on the probability graphs were then 

partitiaied into as many component geochemical populations 

as practical, using the method published by A.J. Sinclair 

I (see A.E.G. Special Volume No. 4, 1976). The resulting 

graphs are shown on their respective maps. 

I 
Supposedly such populations reflect differences in geo-

chemical environments, which, in turn, are related to under-

lying geology and also to differing surficial (eg. glacial) 

features of the overburden. These relationships are not 

yet clear and need much further study by advanced statistical 

methods (eg. factor analysis). 

Uranium in Water and Sediments 

Uranium distribution in waters consists essentially of 

a large (more than 99% of total samples) logarithiiically 

distributed "background" population, on which a small (about 

0.65% of total) highly anomalous population is superimposed. 

Their respective means are 0.04 ppb U and 0.40 ppb U. 

Furthermore, it is also assumed that the "mean plus two 

standard deviations" of the larger "background" population 

(more than 0.24 ppb U) is the threshold of "probably anoinalois 

values. 

A glimpse at the map (#9) shows several interesting 

features: 

a) except for some single sample or "spot anomalies" 

in the N.E. part of the property, all significant 

multi-sample anomalies occur on the Permits 214 

I 
I 
I- 
I 
I 
I 
I 
I 
I 
I 

' Ti 



I - 	 - 18 - 

I 
to 218, or adjacent to these; 

b) many water samples taken along the upper 

part of Richardson River are anomalous. 

I 	This last fact presents a problem which is not yet solved: 

The uranium anomalies in water along Richardson River (which 

I 	includes tributaries issuing into the river) are the only 

anomalous values here - there are no significantly anomalous 

I 	
uranium values in sediments here, nor any significant copper, 

nickel or cobalt values either in waters or sediments. Either 

some kind of èontaxnination should be suspected here (they 

were collected, shipped and analysed as a separate. "batch" 

later in the season), or else these samples represent a 

I completely different geochemical environment from the other 

water samples taken of the lakes and ponds. Therefore, 

I 	Eldorado plans to do some control-sampling along the river 

during 1977 to solve this uncertainty. 

- 	 Aside from these problematical river and stream samples, 

a number of other anomalous areas are outlined: 

a) a large anomalous area south of Richardson 

River, on Permits 216, 217 and 218; 

b) some anomalous ponds in the north part of 

Permit 215; 

c) anomalous streams and lakes near Saskatchewan 

boundary, north of Permit 214. 

All three above anomalous areas have corresponding 

uranium anomalies in sediments. 

Uranium 'distribution in sediments consists of a. large 

(80% of total) normally distributed "background" population 

(mean 0.7 ppm U), and three separate logarithmically distributed 

possibly or probably anomalous populations as follows: 

B14%, mean: 2.0 ppm; C=3%, mean: 3.6; and D3%, mean: 6.4 ppm U. 

I 
I 
I 
I 
I 
I 
I 

I I 
I 

I I 
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Because of "overlap" the exact limits of each are often 

ambiguous and subject to different interpretations. 

The D population (the highest values) shows good cor -

relation with uranium in water and hence is considered to 

be "definitely anomalous". The exception is a stream sedi-

ment anomaly along the eastern boundary of Permit 214, 

pointing to possible source in Saskatchewan. 

I 
I 
I 
I- 
I 

Copper in Water and Sediments 

Copper distribution in water behaves very similarly 

to uranium distribution in water. a large (99.2% of total) 

"background "population logarithmically distributed, with 

a mean value of 1.4 ppb Cu, and a small population (0.8%), 

with a mean of 8.6 ppb which is taken to be anomalous. 

However, these copper anomalies are largely small and 

erratic (ie. "spot highs") and do not correlate too well 

with other metals, including uranium, except in a few limited 

localities. 

Copper distribution in sediments show a large (98% of 

total) normal background distribution (mean is 7 and mean 

1. 2s is 13.5 ppm Cu). In addition, there are two anomalous, 

logarithmically distributed populations, one 1.5% of total 

(mean: 17.5 ppm Cu) and the other 0.5% Of total (mean: 28 ppm 

Cu). There is some locally good correlation with uranium 

anomalies. 

Nicke) in Water and Sediments 

Nickel distribution in water indicates three logarith-

mically diAtributed populations: a large (96%) "background" 

population with a mean of 2.0 ppb, and two possibly or 

probably anomalous populations, one about 3%, the other about 

1% of total samples, with respective means of 7 and 9 ppb 

Ni. These high values occur largely as "spot highs" and 
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U 
correlate poorly with any other anomalies. 

Nickel distribution in sediments presents a much more 

interesting picture. First, five individual populations 

could be partitiaied, giving a wide range of values. The lowest, 

"background" population consists of 26% of total samples, 

with a mean of 3.7 ppm, and is normally distributed. The 

second lowest population is logarithmic, contains 52% of 

samples and has a mean of 9.0 ppm. It is too large to 

be considered as anomalous and probably represents another 

background population. The third population contains 20% 

of samples, 'is logarithmic and has a mean of 15.5 ppm. 

It may represent another background environment possibly 

related to glacial deposition, however some areas show 

correlation with uranium and other metals in which case it 

could be probably anomalous. The two remaining populations 

consist of 1.5% and 0.5% of samples, with respective means 

of 23 and 30 ppm Ni and are considered to be anomalous. 

Locally (eg. on northern part of Permit 215), the correla-

tion with other types of anomalies is good. 

Cobalt in Water and Sediments 

Only the samples taken during 1976 were analysed for 

cobalt. Furthermore, a large number of samples analysed 

contained cobalt values below the "detection limit" (plotted 

at zero values). Hence maps on cobalt do not show the true 

results of sampling. 

Cobalt ±strib-ntion in Waters appears to show two 

normally distributed populations. Because of "censored 

data" (in which 55% of values were below detection limit), 

the p6ramdters of the lowest background population cannot 

be shown; it consists of about 50% of samples and has a mean 

"legs than 1 ppb". The second population consists of the 
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remaining 50% of samples, with a mean of 3.2 ppb and standard 

deviation of 1.6 ppb Co; it probably represents another 

background population. The "mean plus 3s", at 8 ppb Co, 

is assumed to be anomalous. The few samples above this limit 

form mostly "spot highs", except a group of three samples 

in the northern part of Permit 216 where a small but definite 

anomaly is suggested with some correlation of other anomalies. 
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Cobalt distribution in sediments consists of three 

populations: A normally distributed "background" popula-

tion of 78% of samples (with a mean of 3.5 ppm and "mean 

plus 2s" of .about 8.5 ppm of Co). The other two popula-. 

tions are logarithmic. One consists of 19% of samples, with 

a mean of 12 ppm and "mean plus 2s" of 20 ppm Co. It is 

possibly or probably anomalous, particularly where there 

is correlation with other anomalies, ie. uranium. The last 

population (3% of total) has a mean of 27.5 ppm Co and is 

considered to be definitely anomalous. A number of ano-

malous values occur as "spot highs" (single values), others 

consist of groups of 2-3 values. The most interesting ano-

maly appears in north-central part of Permit 216, consisting 

of seven values ranging from 24 to 30 ppm Co - a well defined 

group located near the assumed edge of the Athabasca Formation. 

It is about a mile or two south of the three-sample Cobalt 

anomaly in water mentioned previotisly. It correlates well 

with similar copper and nickel anomalies in sediments. Some 

uranium anomalies do not correlate directly but are nearby. 

This grouping of various anomalies here appears to look 

interesting enough to warrant follow-up work, including 

prospecting, geochemistry and geophysics (none has been done 

here so far). 

I I 
I 
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I 	
Muskeg Sampling 

During late suimner 1976, 149 organic samples were 

collected around the edges of several muskeg-swamps on 

Permits 215 and 216. This sampling was primarily of 

orientation nature, - to see if this type of geochemical 

sampling "works" in the area. The method is fairly new in 

Canada, particularly in prospecting for uranium, but consid-

erable use of it is made in northern U.S.S.R. and Scandinavia 

(reportedly with some success). It was also used in the 

Carswell-Cluff Lake area in Saskatchewan where the muskeg 

was apparently considered to be a better sampling medium 

than the soils. The method used by Eldorado was somewhat 

similar to the method used at Cluff Lake: 

Samples were taken with a soil auger at about 300 metre 

intervals (about 1000 1 ) along the edges of muskegs and/or 

swamps, and about 50 metres (150') inside from the edge 

of the swamp. Sample depth varied from about 0.3 to 1.0 

metres. Where possible the "interface" between the glacial 

overburden (mostly sand) and the peat was sampled, which 

usually consisted of the brown decomposed peat, black "muck" 

(humus) and some sand, mixed together. The organic content 

averaged 80-100%, sometimes lower (40-60%). Taking straight 

peat samples was avoided. In the lab the samples were analysed 

for U, Cu, Ni and Co, using standard soil analytical methods 

(without ashing the sample). 

The results, particularly for uranium, look interesting, 

but it is probably too early, without further work, to draw 

any fast conclusions. However, the following observations 
can .be made: 

Uranium, in apparently anomalous amounts, appears in a 

large number of samples. From the distribution histogram 
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the background appears to be in the 0.4 to 0.7 ppm.0 range, 

and the samples containing more than 1.0-1.2 ppm U are 

probably on the anomalous side of the "threshold". About 

30% of samples have more than 1.2 ppm U. This high figure 

probably reflects the generally anomalous nature of the 

sampled areas; probably more than one geochemical population 

is present. 

Copper appears to have an average background of .4 

(±-,l) ppm, with a threshold of 6-7 ppm Cu (from histogram). 

About 10% of samples have 8 ppm or more Cu - considered to 

be anomalous. High copper values correlate with high uranium 

values, although many high uranium values have no corres-

ponding high Cu (nor Ni or Co) values. 

Nickel appears to have an average background of 4 ppm, 

with a threshold of 6 (1) ppm Ni (from histogram). About 

10% of samples have 7 ppm or more Ni - considered to be ano-

malous. Thenickel "highs" also correlate well with uranium 

highs, similar to copper. 

Cobalt appears to have an average background of 2 ppm, 

with a threshold of about 4 ppm Co (from histogram). About 

6% of samples have 5 ppm or more Co - considered to be 

anomalous. These cobalt "highs" also correlate with high 

uranium values. 

From the foregoing it appears that the most interesting 

uranium "highs" are those that correlate best with Cu, Ni 

and Co. More statistical work is required, on a larger 

number of samples, to establish all the statistical para-

meters regarding distribution and correlation. 

Scintillometer readings were also taken at each sample 

site, one at "waist height", the other at ground level, 
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using a "total count" SPP2 Saphymo-Stel instrument. Obviously 

the thick muskeg (peat) is not conductive to a successful 

radiometric survey. Hence most of the readings were in the 

"low background" range, about 15 (& 5) c.p.s. However, in 

several locations (sample sites #50, 60, 67, 92, 99 and 101) 

angular granitic boulders were reported on surface, or 

boulders were encountered at depth with auger; these 

loãations gave readings in 25-40 c.p.s. range. Some of these 

granite and boulder occurences also had samples with. high 

uranium content. 

The foregoing suggests that high metal values (including 

uranium) occured where the bedrock appeared to be close to 

the surface. 

"Hound-dogging" 

(Helicopter-borne radiometric prospecting.) 

A Saphymo-Stel SPP2 scint, connected to a large ex-

ternal- sensor and earphones was used in a helicopter in an 

attempt to locate radioactive (i.e. uranium mineralized) 

boulders in two geochemical anomaly areas. One area was 

south of Richardson River and east of Dog Lake, on Permits 

216, 217 and 218; the:. other area was in the northern part' 

of Permit 215. Both areas contained a number of ponds and 

small lakes with high uranium, etc., values in water and sedi-

ments. 

A number of !'kickswere registered in the first area, 

which were then followed up by ground radiometric prospecting. 

Invariably these "kicks" appeared to be caused by numerous 

granitic boulders found laying along the high moraine ridges 

and hills in the southern part of this area. 

The results from the second area were negative - except 
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for some topographic effect. (The boulders there are al-

most exclusively barren Athabasca sandstone.) 

Mapping of Graflitic Outcrops 

All known outcrops (each one granitic or granitic 

gneiss) were mapped by R.D. Cruickshank, geologist, during 

1916; these are all located on permits 215, 216, 217 and 

218, or immediately outside of permits. (No outcrops are 

known on the remaining four permits.) 

The main outcrop areas are: 

a) Marguerite River (mostly south of) Area, 

mapped by J.D. Godfrey, Alberta Research Council, 

1969, and prospected by Eldorado during Summer 

1975. Only the extreme northern-most outcrops1  - 

a few small scattered outcrops, were mapped by 

Eldorado here. 

b) Dog Lake Area; the outcrops are smaller than 

on Godfrey's map. 

c) Richardson' River Area, particularly centre 

part of Permit 215; a few scattered . granitic 

outcrops occur also in the river downstream from 

here, including the area of numerous large angular 

granitic boulders (subcrop area) along the western 

boundary of Permit 216. 

d) A small area just west of the northern-most 

end of Permit 217. 

e) Two isolated outcrops just outside and N.E. 

of Permit 216 (and due east of d) above). 

The main rock types in Marguerite River, Dog Lake and 

Richardson River (on Permit 215) areas are granite gneisses, 
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with some quartz-monzonite gneiss. The area of d) above 

consists of several outcrops of mixed gneisses, complexly 

folded. The directions of foliation vary from predominantly 

N.E. direction just north of Marguerite River to more N.W. 

to westerly trends in the remaining areas. Granite and 

pegmatite dikes occur in most areas. 

Generally, these outcrops are too infrequent and limited 

in size to permit any geological interpolation of regional 

rock type boundaries between these areas. 

Air-photo Study of Surficial Geology 

An air-photo study was carried out by Mr. Tony Baxter 

during August, 1976 of the Permits 214 to 218 area. The 

map has not been completed hence only the descriptive re-

port by Baxter is presented below: 

General 

"The area is characterized by a wide variety of land-

forms, the majority owing their origins to glacial and 

glaciofluvial processes. Moraines comprise the largest 

portion of glacially derived landforms in the area. Several 

types of moraine are recognized: end moraines, ground 

moraines, and disintegration moraines. Ground moraines 

are further subdivided on the basis of the amount and nature 

of the relief on their surface, into low relief ground 

moraine; hummocky, high relief ground moraine; and fluted 

and drumlinized ground moraine. 

There are also extensive areas of outwash, or glacio- 

fluvial deposits. Numerous eskers are also present, as are 

a few alluvial fans and one possible delta. 
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Much lacustrine sediment carpets the area, often 

characterized by well-developed solifluction streams 'and 

rills. Some prominent and extensive bluffs in the area 

are probably the result of wave action in the proglacial 

lakes that were responsible for the lacustrine deposits. 

The geomorphology of the area is further complicated 

by •the past and present operation of the wind on the expanses 

of outwash sand and ground moraines. Large, strikingly 

prominent transverse sand dunes can be seen in the area, 

as can many parabolic dunes. 

Of course, recent fluvial activity has reworked glacial-

glaciofluvial sediments, particularly in the channels of 

the Richardson and Naybelle Rivers. 

chronology of' 'Glacial Events in' Area - 

Tentative' 'and Relative 

I The area was overriden by an ice sheet at least twice. 

No evidence could be found on the air photos 'to, give the 

I 	direction of advance of the earlier ice sheet(s). The 

presence of drtnnlinized and fluted ground moraines does 

I 	
indicate that there was at least two advances in the area. 

The latest glacial sheet must have temporarily halted in 

its retreat with the ice front in the area, as a pattern 

I of arcuate end moraines (probably recessional) and a radiating 

pattern of glacial fluting indicates that a lobe of the 

I retreating glacier was stationary over the Dog Lake and 

Muddy Lake vicinities. The general direction of ice move-

I ment of the latest ice sheet was S.S.W., judging from the 

orientation of fluting and drumlins (and supported by glacial 

I striae orientation on outcrops in the area - see map by 

Douglas Cruickshank, 1976. 

I 
I 
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As the ice continued to retreat, large proglacial lakes 

developed, particularly in the southern portion of the 

study area. Extensive well-defined wave-cut bluffs mark 

the former shorelines of these lakes (or lake?) . The lakes 

largely drained away, probably to the west of the Athabasca 

River, leaving an area of extensive gullying and erosion. 

Immediately following the retreat of the ice, the prevailing 

wind direction was from 2400 . This is supported by the 

orientation of the large transverse sand dunes in the north-

western portion of the study area. The prevailing wind 

direction subsequently changed to 	' from 150 0. The 

evidence for this conclusion is the orientation of the para-

bolic sand dunes. :The formation of the parabolic dunes 

must post-date the formation of the transverse dunes, as 

some parabolic dunes are superimposed on transverse sand 

dunes; some of the transverse sand dunes appear to have 

suffered modification by the wind shift; also,., as trans-

verse dunes are typical of areas with very little or no 

vegetation and parabolic dunes form in areas with enough 

vegetation to anchor the sand, the two types of sand dunes 

would represent the shift in climatic conditions from arctic 

to sub-arctic. Poor drainage still characterizes the area, 

with many swampy lakes slowly draining away, and many ill-

defined swampy streams. 

End Moraines 

Much of the overburden of the area is comprised of end 

moraine complexes. Particularly well developed are those 

found immediately south of Dog Lake, and northeast of Muddy 

Lake. They are characterized by their great relief (in 

comparison to the other features in the area), extreme 

variation in the size and shape of the debris, and a series 

of concentric arcuate ridge-like mounds. They mark the posi-

tion of the terminus of the ice sheet during a halt in its 

retreat or advance. It is felt by the writer that most 

end moraines identified as such on the map were formed 
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during the retreat of the glacier as they are too well de-

fined to have been overridden by an advancing glacier. 

They should perhaps be more correctly termed recessional 

moraines. 

Ground Moraines 

• Large portions of the area are covered with ground 

moraines of several types. Some ground moraines have cor-

rugations on their surface, trending transverse to the direc-

tion of ice advance. Some ground moraines have a mantling 

of ablation till, giving rise to a more pronounced drift. 

Most of the ground moraine has very little relief. Some 

has been overridden by a later ice sheet, imparting a fluted 

and drumlinized pattern. 

Disintegration Moraines 

Hummocky, high-relief chaotic piles of glacial drift 

can be found in many parts of the study area. Often, these 

disintegration moraines overlap and grade into end moraines 

and ground moraines. Many kettle lakes are present on their 

surface. 

Glacio- fluvial Deposits 

There are numerous eskers present in the area. They 

appear to be most numerous in the eastern portion of the 

study area. Some esker complexes in that area appear as 

radiating fans. There is also a delta-like land form just 

south of Cranberry Lake. 

Laciistrine Deposits 

Low, flat-lying lacustrine deposits, covered at present 
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by muskeg, can be seen in the area. They are often areas 

of active solifluction. Many apparently wave-cut bluffs 

exist (e.g., a very long rampart south of Dog Lake bordering 

the huge area of Lacustrine sediments in the south, and 

another prominent example in the western portion of Permit 

215.). 

Aeólian Deposits 

• Immediately after deglaciation, prevailing southwesterly 

winds created well-defined, extensive transverse sand dunes, 

at right angles to the wind direction. They display a 

strongly asymmetric profile, with a gentle windward slope, 

and a steep lee slope. They reach lengths of up to 16 km 

in the study area. 

A wind shift to the southeast modified the slope of 

some of the sand dunes, creating a zig-zag effect. The 

moderation of the climate attendant upon the shrinkage of 

the ice sheet allowed a greater abundance of vegetation in 

the area. Parabolic, or blow-out, dunes then formed under 

the influence of the new wind regime. 

conclusions 

Geochemical exploration in this area must take into 

consideration the varied provenance of material in the wide 

variety of surficial features in this area. The overburden 

is likely to be very thick, in excess Of 100 rn." 
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Line cutting (grid) 

About 100 line miles (= 161 kin) of grid-lines were 

cut during 1976; of this 29.2 miles (= 47 km) were 5' wide 

base lines and 70.9 miles (= 114 kin) were 2' wide picket 

lines. All were surveyed and chained (with pickets at 50 

metre intervals). The picket lines were generally cut at 

0.5 km intervals, base lines at 2 km intervals; these lines 

form a control grid on Permits 215 to 218, over the two 

largest lake-geochemical anomalies. All grid coordinates are 

metric, i.e. in tenths of kilometres. 

Soil Sampling of An  Horizon (on grid) 

I 
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About 3020 A0  horizon (top humus layer) soil samples 

were taken over the above grid area, at 50 metre intervals. 

the -80 mesh fractions were analysed by Bondar-Clegg lab-

oratory (in Ottawa) for uranium (fluorometrically) and for 

copper, nickel and cobalt (by atomic absorption method). 

The laboratory results are generally very low, which 

is not surprising considering the excessive thickness of 

glacial or glaciofluvial overburden (sand) in the grid area. 

Furthermore, the A0  horizon is usually very poorly developed, 

so that the humus layer is very thin (less than 1 inch thick) 

and mixed with sand; in most areas it has been destroyed 

by forest fires some time ago. The few high (anomalous) 

values present cannot be correlated with those on the neigh-

bouring lines due to present large line intervals. The 

statistical treatment and correlation of data remains to 

be done. 

In case of uranium, about 850 samples (or about 30% .of 

total) have "non-detectable" amounts of uranium, plotted 

as zero values. About 85% of samples contain less than 

0.4 ppm U. Samples containing more than 1.0 to 1.2 ppm U 

are probably anomalous (from histogram). 
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(Calculations of statistical parameters are not 

completed.) 

Resistivity Surveys :( grid) 

A reconnaissance type Resistivity Survey, done by a 

contractor, was carried out on nine lines, totalling about 

15 line miles (= 24 kin). Dipole intervals were 50 metres 

(164'), and two Wenner arrays were also run for depth 

determinations. 

Following is brief description of each line surveyed: 

1) 	Line 7E: from 5.25N to 7.30N (see graph 1) 

The resistivity reflects mainly overburden condi-

tions. The higher resistivity between 5.2N and 6.ON 

relates to the end moraine ridges while the lower 

resistivity to the north may reflect the muskeg and 

more water-saturated sand plains, eg. from 6.1N to 6.25N, 

near a pond. The dome-shaped resistivity. "high" between 

6.15N and 6.75N may indicate granitic basement which 

outcrop in this area, both sides of line. 

I 2) 	Line 	from 6.1N to 7.3N (see graph 1) 

Again, the resistivity reflects largely overburden, 

which may be deep. The higher readings at depth (6.45N 

and 6.65N) may indicate granitic basement. Surface 

"lows" seem to lndicate swamps and ponds, or valleys. 
• 	 (DDH #508-15, which encountered weathered granitic 

I 	
gneisses @ 170' (about 55 metres) depth, is located on 

a sandy ridge about 200m eaat of 6.2N) 

I 
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3) 	Base Line 10E: from 5.15N to 7.9N (see graph 2) 

From 5.85N to end of line @ 8.ON the conditions are 

similar to line 8.5E above: gently rolling sand :hi].ls, 
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or sand flats toward the river. The generally low 

resistivity, increasing with depth, may reflect deep 

overburden (probably with relatively shallow water table). 

The high inverted resistivity (high readings near top) in 

the line section 5.85N to 5.15N may reflect the high end 

moraine ridges there. The cause of the high resistivity 

between 5.65N and 5.7N is not known. 

	

4) 	Line llE: front '5.05N 'to 8.ON (see graph 2) 

The relatively low surface resistivity from 5.75N 

to about 7.45N again occurs in the area of sand plains. 

The increased resistivity at depth, from 6.25N to 6.85N 

and from 7.10N to 7.15N may indicate basement granites. 

DDH #508-2 encountered silicified and altered basement 

granite at 90' (about 30m) depth about 400m east of 

6.5N. The greatly increasing with depth resistivity 

near river, from 7.45N to 8.ON may indicate bedrock.' 

The south end of the line, from 5.75N to 5.1N is on the 

end moraine hills. 

5): 'Line 13E: from 5.15N to 7.6N (see graph 3) 

The resistivity is generally higher on this line 

than on the previous lines. The greater surface resist-

ivity from 6.35N to 5.15N (toward south) is in the area 

of high end moraine with ridges and valleys. The re-

maining area to the north, 6.35N to 7.65N is on flat 

sand plains; the low surface resistivity near the north 

end of the line may be related to low, swampy ground. 

DDH #508-3, which encountered basement schist and gneiss 

@ 60' (about 30m) depth is located 0.5 km to west from 

about 7.2N. 

	

6) 	Base Line 20E: froin4.'IN to 12.4N (see graph 5) 

This is the longest N-S line on which resistivity was 

run. it is expected to cross the edge of the Athabasca 

sandstone toward its north end. Several granite outcrops 
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occur near 5.30N and 5.35N, interspersed with small 

swamps; this is reflected in the local resistivity highs 

in this area. The ground rises from 5.40N toward north. 

Two inverted (surface) resistivity highs occur from 8.85N 

to 8.35N and 11.5N to 11.8N. The low resistivity toward 

the north end of the line is related to muskeg near the lake. 

The very high resistivity occuring between 5.90N and 6.9N 

is unexplained. 

7) Line 21.5E: from 10.1N to 12.2N (see graph 4) 

The generally low resistivity indicates deep overburden, 

probably waterlogged. Occasional inverted (surface) high 

resistivity may indicate ridges & hill tops. Marshy, shallow 

ponds occur on both sides of the line. 

8) Base Line 10N: from 18.2E to 21.7E (see graph 3) 

This West to East line is in the rather flat to gently 

rolling and mainly sandcovered country. The generally very 

low resistivity here appears to be related to the deep gla-

cial overburden. The inverted high resistivity (high reading 

near surface) between 21.30E and 21.7E occur south of a 

shallow marshy pond; its significance is not known. The 

Athabasca sandstone edge is expected to be in this area, or 

just north of the line. With the possible exception of the 

above inverted high resistivity, there is no indication that 

this edge is crossed on this line. 

9) Base Line 12N: from 19.75E to '21.70E (see graph 4) 

Not much change in resistivity occurs here; it is gener-

ally low, again indicating deep, probably waterlogged, over-

burden. Some inverted "highs" may be related to ridges and 

hill tops. The country is largely flat. 

10) Wenner Arrays: Line 9E - @ 6N; Line 21E - @ 10.65N 

(see graph 6) 

Data indicates shallow high resistivity zone @ surface. 

More correlation from other sources is needed for interpretatiOr 

I It 
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Diamond Drilling, Winter 1976-1977 

(D.D.H.'s No's 508-1 to 508-16) 

Sixteen (16) BQ size diamond drill holes were drilled 

during the 1976-1977 Winter Drilling Program in the Project 

508 area, totalling 5,364 feet. ElyLles were drilled 

during Noveinbepeceinber, 1976, (total 1,4.4 feet) and 

i'reholes during February 	1LLtota1B7O feet). Of 

these, five holes were abandoned before reaching the de-

sired depth in bedrock, due to caving and the drill-rods 

getting stuck. All holes are vertical. The drilling was 

carried out 'by Coates Enterprises Limited, Vancouver, British 

Columbia. A Bell 205A helicopter (Klondike Helicopters, 

Calgary, Alberta) was used to move the drill and the crew. 

The core is stored at Eldorado's Base Camp. 

Following is the summarized drill hole data: 

/ 1) ' DDH *508-1, completed November 13, 1976. 

I Location: Permit 216; Twp. 103-R.5, Section 13 (centre) 

Depth: 	227 feet 

I 	 0' - 130': 	Overburden 

130' - 227 1 : Fresh basement gneisses 

/ 2) DDH *508-2, completed November 17, 1976. 

Location: Permit 217; Twp. 102-R.5, Section 36/NW 

Depth: 	591' feet 

0' - 90': 	Overburden 

90' - 90.5 1 : Athabasca Formation sand-

stone (may be a boulder) 

90.5'- 591 1 : 	Altered, strongly sili- 

cified, hematized, sheared 

basement gneisses 

I 

I 
I 

I I 
I I 

I 

I 

I I 
I 

I I 
I I 
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/ 3) DDH 4508-3, comp1ete November 19, 1976. 

Location: Permit 2; Twp. 103-R.4, Section 6/SW 

Depth: 	187 feet 
Of 	- 60' : Overburden 

60' 	- 60.5 1 : Athabasca Formation 

sandstone (may be a boulder) 

60.5' - 187' : Altered and brecciated 

basement gneisses 

/ 4) DDH# 508-4, abandoned November 22, 1976. 

Location: Permit 215; Twp. 103-R.3, Section 21/NE 

Depth: 	167 feet 

0' - 164 1 : Overburden 

164' - 167 1 : Athabasca Formation sandstone 

(probably boulders) 

(The hole was abandoned due to rig sinking 

into muskeg.) 

/ 5) DDH #508-5, completed November 24, 1976. 

Location: Permit 215; TWp. 103-R.4, Section 23/NE 

Depth: 	387 feet 
of 	- 104.6 1 : Overburden 

104.6' - 256' 	Post-Athabasca (Devonian) 

sediments, fossiliferous 

limestone, as well as limy 

inudstone and sandstone 

256' 	- 266' : Athabasca Formation sandstone 

and thin basal conglomerate. 

266' 	- 380' : Altered basement gneisses 

(regolith) 

380' 	- 387' : Fresh basement gneisses 
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/ 6) DDH #508-6, completed November 26, 1976. 

Location: Permit 215; Twp. 103-R.4, Section 15/NE 

Depth: 	346 feet 

0' - 161 1 : Overburden 

161' - 262 1 : Post-Athabasca (Devonian) 

sediments; limy mudstone, sand- 

stone and basal breccia 

262' - 323 1 : Athabasca Formation sandstone 

and thin basal conglomerate 

3231 - 346 1 : Altered basement gneisses 

(re goli th) 

7) DDH #508-7, completed November 27, 1976. 

Location: Permit 215; Twp. 103-R.4, Section 21/SW 

Depth: 	194 feet 

0 - 76 1 : Overburden 

76' - 111 1 : Post-Athabasca (Devonian) 

sediments; limy inudstone, sand-

stone and basal breccia 

ill' - 194 1 : Altered basement gneisses 

(regolith) 

8) DDH 4508-8, abandoned November 30 1  1976. 

Location: Permit 185; Twp. 105-R.4, Section 2/SW 

Depth: 	187 feet 

0' - 45 : Overburden 

451 - 187 1 : Post-Athabasca (Devonian) 

sediments; mainly limestone 

and limy sandstone 

(The hole was abandoned due to poor drilling 

conditions - broken rods, lost core barrel.) 
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9) DDH 458-9, completed DeceiDber 4, 1976. 

Location: Permit 186; Twp. 105-R.4, Section 29/NE 

Depth: 	597 feet 

	

Of 	- 91' : Overburden 

	

9.1' 	- 109' : Post-Athabasca (Devonian) 

sediments; sandstone with 

mudstone 

• 	 109' 	- 437.5 1 : Athabasca Formation sand- 

stone; partly bituminous; 

• 	 thin basal conglomerate 

437•51 - 5971 	Altered, partly silicified 

basement gneisses (regolith) 

fresher at bottom 

(Part of the hole was probed radiometrically; 

no significant anomalous radioactivity.) 

10) DDH #508-10, abandoned December 7, 1976. 

Location: Permit 187; Twp. 105-R.5, Section 4/NE-SE 

Depth: 	387 feet 

	

0' 	- 121' : Overburden 
1211 	- 275.5': Post-Athabasca (Devonian) 

sediments; argillaceous 

limestone, mudstone and 

sandstone 

275.5' - 387' : Athabasca Formation sand- 

stone 

(Abandoned due to sand cave-in; rods and 

core-barrel lost in hole.) 

/ 11) DDH #50811, abandoned December 11, 1976. 

Location: Permit 216; Twp. 104-R.5, Section 15/SE 

Depth: 	224 feet (all in overburden - sand) 

(Abandoned due to shortage of casings.) 
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I 
12) DDH #508-12, completed February 12,. 1977. 

Location: Permit 187; Twp. 106-R.6, Section 13/SW 

Depth: 	368 feet 

0' - 66 1 : Overburden 

66' - 368 1 : Athabasca Formation sandstone 

/13 DDH #508-13, abandoned February 15, 1977. 

Location: NE of Permit 214; TWP. 102-R.1, Section 35/NE 

Depth: 	218 feet 

0' - 120 1 : Overburden 

120' - 218': Muddy calcareous Post-Athabasca 

(Devonian) sandstone. Core 

recovery 40%. 

(Hole abandoned due to poor ground; casing 

broken and lost in the hole.) 

/ 14) DDH #508-14, completed February 	, 1977. 

Location: Permit 214; Twp. 102-R.2, Section 22/NW 

Depth: 	478 feet 

0' - 196 1 : Overburden 

196' - 222 1 : Post-Athabasca (Devonian) 

sediments; xnudstone and sand-

stone 

222' - 383 1 : Athabasca Formation sandstone; 

becomes layered and banded @ 

depth, grades into next section. 

383' - 419 1 : Red xnudstone (transported 

regolith); grades into next 

section 

419' - 433 1 : Pre-Athabasca regolith 

433' - 475 1 : Altered Pre-cambrian basement 

gneiss 

475' - 478 1 : Unaltered basement gneiss 

(The hole was probed with a gamma-ray probe) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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/15) DDH #508-15, completed February 20, 1977. 

Location: Permit 217; Twp. 102-R.5, Section 34/NE 

Depth: 	238 feet 

0' - 170 1 : Overburden 
170' - 238t :  Precambrian basement gneisses 

and granite. Clay alteration 

strongest toward top. 

(Casing lest  in hole.) 

/ 16) DDU #508-16, completed February 24, 177. 

Location: N of Permit 215; Twp. 103-R.3, Section 26/SE 

Depth: 	568 feet 

0 - 110': Overburden 

- 568': Athabasca Formation sandstone; 

partly bituminous ("dead oil 

stain") 
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V. EXPENDITURES 

(see following tables) 

a) Summary of Expenditures for the Period of January 

1, 1974 to December 31, 1976. 

b) Cost Summary/Cost Statement, December, 1976 

(final computer sheets for 1976) 



EXPLORTJON DIVISION 	 42 - 

ALBERTA PERMITS PROJECT NO. 508 

For the period January 1. 1974 to December 31, 1976 

1974 	1975 	1976 	Total 
Administration 	 - 	9,194 	3,864 	13,058 Recruit and relocate personnel 	- 	1,226 	1,706 	2;932 Meetings conference convention 	- 	- 	2,118 	2,118 Property acquisition 	 1,875 	9,335 	- 	11,210 Property examination 	 - 	 33 	192 	225 Drafting and clerical 	 - 	3,336 	7,192 	10,528 Air borne survey 	 83 	7,139 	- 	7,222 • 	Surveying 	 - 	- 	

6 	 6 Report writing 	 - 	- 	2,278 	2,278 Public relations and goodwill 	- 	- 	 62 	. 	62 Geological general 	 - 	- 	3,422 	3,422 Geological mapping 	 - 	15,964 	18,341 	34,305 Prospecting 	 - 	6,018 	3,802 	9,820 Research 	 - 	1,625 	- 	1,625 Geological research 	 - 	- 	1,708 	1,708 Lake sedime4.sampling 	 99 	14,776 - 	- 	14,875 Water analysis 	 - 	12,587 	- 	12,587 Diamond drilling 	 - 	- 	176,625 	176,625 Geopbysical: radiómetric 	• 	- 	- 	3,181 	3,181 
VLF electromagnetic - 	- 	465 	465 

: bore hole survey 	- 	- 	1,345 	1,345 
hound dogging4 	3,022 	3,022 

: resistivity 	 - 	- 	11,412 	11,412 
ground 	 - 	7,161 	- 	7,161 Geochemical: ground 	 127 	10,539 	- 	10,666 
soil 	 - 	- 	26,062 	26,062 
emanómetry 	 - 	- 	 28 	28 
sediment 	 - 	- 	7,592 	7,592 

: water 	 - 	- 	9,192 	9,192 
: rock 	 - 	-. 	 26 	26 
: research 	 - 	-.- 	1,305 	1,305 

Field transportation 	 - 	8,004 	- 	8,004 
Camp operation 	 • 	 39,249 	- 	39,249 
Freighting supplies 	 - 	8,144 	- 	8,144 
Project:supervision 	 3,258 	27,195 	17,327 	47,780 

:personnel support 	 - 	- 	63,231 	63,231 
Disposition maintenance 	 - 	- 	13,546 	13,546 
Disposition aquisition 	 - 	- 	 56 	56 
Line cutting 	 - 	- 	36.652 	36,652 

	

5,442 181,525 415,758 	602,725 

The statement of expenditures listed above were extracted 
from the records of Eldorado Nuclear and were prepared by: 

J. B. Kelly, 
Chief Accountant 

.. 
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EXPLORATION 	DIVISION 
COST SUMMARY 8Y PROJECT 	 ------ 

DECEMBER 1975 

C U R R E N T 	M 0 N T H 	 PRUJECT NO. 508 	 V E A R 	T 0 	0 A I E 

	

ACTUAL 	BUDGET 	VARIANCE 	 ACTUAL 	BUOGET 	VARIANCE 

	

5 	 5* 	OFFICE SUPPLIES 	 104 	 80 	 24* 

INSTRUMENTS 	 70 	 130 	 50 

EQUIPMENT RENTAL 	 29745 	 2 9 745* 

	

39022 	 39022* 	INSTRUMENT RENTAL 	 9.038 	 3,500 	 59538* 

LABORATORY ANALYSIS 	 209349 	189000 	 2 9 349* 

	

2 	 2* 	EQUIPMENT MAINTENANCE 	 112 	 112* 

	

17 	 17* 	INSTRUMENT MAINTENANCE 	 17 	 19090 	 1,073 

	

382 	 382* 	SHIPPING CHARGES 	 29071 	 29350 	 279 

MAINTENANCE LABOUR 	 544 	 544* 

289147CR 	19915 	309062 	PROJECT TOTALS 	 1129053 	136.557 	249514 
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EXPLORATION 	DIVISION 
COST STATEMENT 
DECEMBER 1976 

C U R R E N T 	M 0 N 7 H 	 PROJECT NO. 508 	 Y E A R 	T 0 	0 A 7 E 

	

ACTUAL 	BUDGET 	VARIANCE 	 ACTUAL 	BUDGET 	VARIANCE 
01 ADMINISTRATION 

	

392 	 811 	 419 	111 SALARIES 	 29765 	 99732 	69 947 

	

71 	 89 	 18 	118 BURJE4 ON SALARIES 	 334 	 19068 	 734 
121 GENERAL SUPPLIES 	 15 	 15* 

	

139 	 139* 	133 TRAVEL 	 . 	 170 	 170* 
134 TELECOMMUNICATIONS 	 8 	 8* 

	

330 	 330 	141 ACCOU.ITING SERVICES 	 39850 	39850 
151 TAXES, GROUND RENrS, LEASES 	 50 	 .50* 
161 FOUL) C. MEAL.S 	 10 	 10* 
173 TRAVEL FARES 	 492 	19400 	 908 
198 SHIPPING CHARGES 	 100 	 100 

	

602 	19230 	 628 	TOTAL ADMINISTRATION 	 3 9 864 	16.150 	129286 

02 RECRUIT & RELOCATE PERSONNEL 

	

45 	 45* 	 111 SALARIES 	 632 	 632* 

	

11 	 11* 	118 BURDEN ON SALARIES 	 76 	 76* 
133 TRAVEL 	 288 	 288* 
134 TELECOMMUNICATIONS 	 10 	 10* 
173 TRAVEI.. FARES 	 700 	 700* 

	

56 	 56* 	TUTAL RECRUIr & RELOCATE PERSONNEL 	 19706* 

05 MEETINGS CONFERENCE CONVENTION 

	

607 	 607* 	111 SAL-ARIES 	 824 	 824* 

	

75 	 75* 	 118 BURDEN ON SALARIES 	 99 	 99* 

	

809 	 802* 	133 TRAVEL. 	 19195 	 19195* 

	

1,484 	 19484* 	TOTAL MEErINGS CONFERENCE CONVENTION 	. 	 2.118 	 29118* 

Oo PROPERTY EXAMINATION 

	

134 	 134* 	111 SALARIES 	 169 	 19* 

	

16 	 16* 	118 BURDEN ON SALARIES 	 20 	 20* 
189 PUBLICATIONS C. MAPS 	 3 	 3* 

	

150 	 150* 	TOTAL PROPERTY EXAMINATION 	 192 	 192* 

07 DRAFTING & CLERICAL 

	

29271 	 360 	 11911* 	 111 SALARIES 	 59915 	 49320 	 19595* 

	

309 	 40 	 269* 	 118 BURDEN ON SALARIES 	 710 	 480 	 230* 
128 CONTRACTOR 	 341 	 341* 

- 

lAb 

Ui 
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EXPLORAT I 0N 	U IV IS ION 
COST STATEMENT 
DECEMBER *976 

C U R R E N T 	M Li N T H 	 POJECT NO. 508 	 . Y E A R 	T 0 	U A T E 

	

ACTUAL 	 BUDGET 	VARIANCE 	 ACTUAL 	 BUDGET 	VARIANCE 
22 GEOLOGICAL MAPPING 

190 OFFICE SUPLIES 	 20 	 20 
191 INSrRIJMENTs 	 50 	 50 
193 INSTILJ4ENT RENTAL 	 150 	 150 - 

197 INsrRu4ENr MAINTENANCE 	 40 	 40 
198 SHIPPIG CHARGES 	 27 	 40 	 13 

	

467 	 467* 	TOTAL GEOLJGICAL MAPPING 	 10,341 	 17.800 	 541* 

23 PROSPECTING 

	

86 	 86* 	 111 SALARIES 	 19216 	 7,208 	 59992 

	

22 	 22* 	 118 RUrOE'1 ON SALARIES 	 146 	 792 	 646 
121 GENERAL SUPPLIES 	 464 	 50 	 414* 
129 TOOLS 	 100 	 100 
171 HELICOPTER 	 19221 	 69000 	 49779 

173 TRAVEL FARES 	 400 	 400 

190 OFFICE SUPLIES 	 3 	 3* 

192 EQUIPMENT RENTAL 	 752 
193 INSTRUMENT RENTAL 	 900 	 900 
198 SHIPPING CHARGES 	 50 	 50 

	

108 	 108* 	TOTAL PROSPECTING 	 3,802 	 15.500 	 119698 

24 GEOLOGICA_ RESEARCH 

	

102 	 450 	 348 	 111 SALARIES 	 1.433 	 49500 	 3,067 

	

26 	 50 	 24 	 118 BURDEN ON SALARIES 	 172 	 500 	 328 

173 TRAVEL FARES 	 69 
189 PUBLICATIONS & MAPS 	 21 	 21* 
190 OFFICE SU 3 PLIES 	 13 

	

128 	 500 	 372 	TOTAL GEO...OGICAL RESEARCH 	 1,708 	 59000 	 39292 

26 DIAMOND DRILLING 

	

59117 	 5 9 117* 	 111 SALARIES 	 79517 	 900 	 6 9 617* 

	

638 	 638* 	 118 BUROEN ON SALARIES 	 902 	 100 	 802* 

	

329398 	 329398* 	121 GENERAL.. SUPPLIES 	 329577 	 32 9 577* 

	

13,072 	 13,072* 	 125 FUELS 	 13,072 	 139072* 

	

479158 	 479 158* 	 128 :CONTRACTOR 	 47.156 	1009000 	529842 

	

19695 	_. 	 1.695* 	133 TRAVEL 	 1,695 	 1 9 695* 

	

539517 	 53,517* 	 171 HELICOPTER 	 53,517 	 53 9 517* 

-J 
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901 

ACTUAL 

18,273 
5 

1.811 
98 

1769625 

78 

BUDGET 

1010000 

900 

100 
50,000 

51,000 

9,010 
990 
100 

20,000 
7.000 

800 
2,450 

50 

100 

40,500 

30,000 
30.000 

VARIANCE 

18,273* 
5* 

1.811* 
93* 

759625* 

900 
100 

50,000 
51,000 

8,932 

981 
100 

20, 000 
7.000 

800 
831* 

50 
100 
137 

37 9 319 

465* 

30,000 
30.000 

19120* 
273* 

3,281 

1 87CR 
3,181 
--- - 

465 
465 

19120 
273 

-. - - - - - - - - - - - - - - - - 

Cu 
ACTUAL 

5,821 
5 

1.811 
98 

161,330 

908 

310 

273 

EXPLORAT ION 	DIVISION 
cosr STATEMENT 
DECEMBER 1976 

N T 	U 0 N T H 	 PROJECT ND. 508 
BUDGET 	VARIANCE 

26 DIAMOND DRILLING 

	

59821* 	 172 FIXED WING AIRCRAFT 

	

5* 	 190 OFFICE SUP'LIES 

	

1,811* 	 193 INSTRUMENT RENTAL 

	

98* 	 198 SHIPPI4G CHARGES 

	

161,330* 	TOTAL DIAMOND DRILLING 

27 PERCUSSION DRILLING 

111 SALARIES 
118 BURDEN ON SALARIES 
128 CONTRACTOR 

TOTAL PERCUSSION DRILLING 

30 GEOPHYSICAL RADIOMETRIC 

	

6* 	 111 SALARIES 

	

1* 	 118 BURDEN ON SALARIES 
121 GENERAL SUPPLIES 
128 CONTRACTOR 
171 HELICOPTER 
173 TRAVEL FARES 

	

901* 	 193 INSTRJ4EMT RENTAL 
197 INSTRU4ENT MAINTENANCE 
190 SHIPPING CHARGES 

219 MAINTENANCE LABOUR 

	

908* 	TOTAL GEOPHYSICAL RADIOMETRIC 

32 GEOPHYS V L F ELECTROMAGNETIC 

	

310* 	 193 INSTRUMENT RENTAL 

	

310* 	TOTAL GEOPHYS V L F ELECTROMAGNETIC 

33 GEOPHYSICAL AIRBORNE SURVEY 
128 CONTRACTOR 

TOTAL GEOPHYSICA... AIRBORNE SURVEY 

34 GEOPHYSICAL BORE HOLE SURVEY 
193 INSTRUMENT RENTAL 

	

273* 	 198 SHIPPING CHARGES 

I - 

1" ~'. 	~ :-- 	.1 
	 '.0 
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EXPLORATION 	OIVISION 	 r 
COST STATEMENT 
DECEMBER 1976 

CURRENT 	MONTH 	 PROJECT NO* 506 	 YEAR 	To 	DATE 

	

ACTUAL 	BUDGET 	VARIANCE 	 ACTUAL 	BUDGET 	VARIANCE 
34 GEOPHYSICAL BORE HOLE SURVEY 

219 MAINTENANCE LABOUR 	 46CR 	 46 

	

273 	 273* 	TOTAL GEOPHYSICAL BORE HOLE SURVEY 	 19345 	 1 9 345* 

35 GEUPHYSICA_ HOUND DOGGING 

	

10 	 10* 	111 SALARIES 	 142 	 31P603 	 3,461 

	

3 	 3* 	118 t3JDE'1 ON SALARIES 	 17 	 397 	 380 
171 HELICOPTER 	 1,463 	7.000 	5,537 
193 INSTRUMENT RENTAL 	 1 9 400 	 1,400* 

197 INSTRUMENT MAINTENANCE 	 10000 	19000 

	

13 	 13* 	TOTAL GEOPHYSLCA.. HOUND DOGGING 	 39022 	 129000 	89978 

38 GEOPHYSICAL RESISTIVITY 

	

92 	 92* 	 111 SALARIES 	 19293 	 1.293* 

	

23 	 23* 	 118 BURDEN ON SALARIES 	 155 	 155* 
121 GENERAL SUPPLIES 	 10 	 10* 
128 CONTRACTOR 	 59915 	 5 9 915* 

133 TRAVEL 	 431 	 431* 

171 HELICOPTER 	 2.789 	 2,789* 
172 FIXED WING AIRCRAFT 	 493 	 493* 

198 SH1PING CHARGES 	 326 	 326* 

	

115 	 115* 	TOTAL GEOPHYSICAL. RESISTIVITY 	 11.412 	 119412* 

40 GEOCHEMICAL. SOIL 

	

321 	 321* 	 111 SALARIES 	 49531 	 69306 	 19775 

	

81 	 81* 	116 BURDEN ON SALARIES 	 544 	 694 	 150 

121 GENERA.. SUPPLIES 	 212 	 100 	 112* 

171 HELICOPTER 	 39788 	79000 	 39212 
173 TRAVEL FARES 	 400 	 400 
195 LA6ORATURY ANALYSIS 	 16.511 	8.000 	10 9 511* 
198 SHIPPING CHARGES 	 476 	1,000 	 524 

	

402 	 402* 	TOTAL GEOCHEMICAL SOIL 	 269062 	219500 	 4 9 562* 

41 GEOCHEMICAL EMANOMETRY 
121 GENERAL SUPPLIES 	 28 	 23* 

TOTAL GEOCHEMICAL EMANOMETRY 	 28 	 28* 

C 
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EXPLORATZN 	DIVISION 
CJST STATEMENT 
DECEMBER 1976 

C U R R E N T 	M 0 N T H 	 PRJJECT NO. 508 	 Y E A R 	T 0 	0 A 1 E 

	

ACTUAL 	BUDGET 	VARIANCE 	 ACTUAL 	BUDGET 	VARIANCE 
44 GEOCHEMICAL SEDIMENT 

	

72 	 72* 	 111 SALARIES 	 19020 	 29703 	 19683 

	

18 	 1* 	 118 BLJROE1 ON SALARIES 	 123 	 297 	 174 
121 GENERAL SUPPLIES 	 43 	 500 	 457 
171 HELICOPTER 	 59245 	 39000 	 29245* 
173 TRAVEL FARES 	 800 	 Boo 
195 LA8URATORY ANALYSIS 	 844 	 6.000 	 59156 
198 SHIPPING CHARGES 	 317 	 500 	 183 

	

90 	 90* 	TOTAL GEOCHE4ICA... SEDIMENT 	 79592 	 139800 	 6,208 

45 GEOCHEMICAL WATER 

	

55 	 55* 	111 SALARIES 	 779 	 2.703 	 19924 

	

14 	 14* 	 118 BURDEN ON SALARIES 	 94 	 297 	 203 
121 GENERAL SUPPLIES 	 64 	 500 	 436 
171 HELICOPTER 	 59287 	 39000 	 2.287* 
173 TRAVEL FARES 	 800 	 800 
195 L.ABORArORY ANALYSIS 	 2.968 	 69000 	 3,032 
198 SHIPPING CHARGES 	 500 	 500 

	

69 	 69* 	TOTAL GEOCHEMICAL WATER 	 9,192 	 139800 	 49608 

46 GEOCHEMICAL RCK 
195 LABORATORY ANALYSIS 	 26 	 26* 

TOTAL GEOCHEMICAL ROCK 	 26 	 26* 

47 GEOCHEMICAL RESEARCH 

	

170 	 170* 	 111 SALARIES 	 19155 	 1,155* 

	

30 	 30* 	 118 BURDEN ON SALARIES 	 139 	 139* 
189 PU3LICAIIONS & MAPS 	 11 	 11* 

	

200 	 200* 	TOTAL GEOCHEMICAL RESEARCH 	 10305 	 19305* 

50 PROJECT SUERVISIC)N 

	

19693 	 19532 	 161* 	 111 SALARIES 	 119819 	 18,202 	 69383 

	

349 	 168 	 181* 	 118 BURDEN ON SALARIES 	 1 9 463 	 19998 	 535 
121 GENERAL SUPPLIES 	 40 	 40* 

	

310 	 310* 	 133 TRAVEL 	 691 	 691* 
171 HELICOPTER 	 277 	 19000 	 723 
172 FIXED WING AIRCRAFT 	 ------- -- 	29682 	 29682* 

U, 
I-I 



	

ACTUAL 	BUDGET 

	

149 	 900 
206 

	

179327 	 229100 

	

159381 	 89649 

	

1,904 	 951 
233 

	

855 	1.000 
200 

746 

	

7.988 	129000 

	

49391 	 1,000 

	

29451 	 19000 

	

269729 	159000 
4,200 

106 
1.993 

112 
248 
94 

	

63,231 	449000 

3039702CR 	3099583CR 
3039702CR 	3099583CR 

46 
6 
4 

	

139490 	109000 

	

139546 	10.000 

VARIANCE 

751 
206* 

4,773 

6,732* 
953* 
233* 
145 	- 
200 
746* 

4,012 
3,391* 
19451* 
11,729* 
4,200 

106* 
1.993* 

112* 
245* 
94* 

19.231* 

5,881* 
5,881* 

46* 
6* 
4* 

3,490$ 
3,546* 

MIR-
) - - - - - - - - - - - - - - - - 

EXPLURArIN 	DIVISION 
COST SrATEMENT 
DECEMBER 1976 

PROJECT NO. 508 

50 PROJECT SUPERVISION 
173 TRAVEL FARES 
198 SHIPPING CHARGES 

_TOTAL PROJECT SUERVIsLOP4 

53 PROJECT PERSONNEL SUPPORT 
111 SALARIES 
118 BURDEN ON SALARIES 
121 GENERAL SUPPLIES 
125 FUELS 
129 TOOLS 
133 TRAVEL 
161 FOOD & MEALS 
164 CAMP SUPPLIES 
171 HELICOPTER 
172 FIXED WING AIRCRAFT 
173 TRAVEL FARES 
177 OTHER TRANSPORTATION 
192 EOUIP4ENT RENTAL 
193 INSTRUMENT RENrAL 
196 EQUIPMENT MAINTENANCE 
196 SHIPPING CHARGES 
219 MAINTENANCE LA8OUR 

TOTAL PROJECT PERSONNEL SUPPORT 

65 JOINT VENTURE REIMBURSEMENTS 
181 RECOVERED COSTS 

TOTAL JOINT VENTURE RELMURSEMENTS 

70 DISPUSIT134 MAINTENANCE 
111 SALARIES 
118 BURDEN ON SALARIES 
134 TELECOMMUNICATIONS 
151 TAXES, GROUND RENTS, LEASES 

TOTAL DISPOSITION MAINTENANCE 

71 -POJECTSU ER SIUN Oh(7 
151 TAXES, 	OUND RENTS. LEASES 

TOTAL PROJEC,,K S RRVISION 

CUR 	NT 	MONTH 
ACTUAL 
	

BUDGET 	VARIANCE 

352 
	

70 
	

652* 

551* 
383 	 383* 

560CR 
2 

12 

19388  

203, 702CR 
203,702CR 

46 
6 

13,490 
139542 

13,440CR 
13,440CR 

1,915CR 
1,915CR 

560 
2* 
12* 

1.388* 

2019787 
2019787 

46* 
6* 

13,490* 
13,542* 

13.440 
13,440 

U, 



U' 
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VI. CONCLUSIONS 

1) Diamond drilling has revealed that the Permits* 185, 

186 and 187 (the "Northern Permits") are underlain 

by deep overburden (45' to 120 1 ) and excessively deep 

Paleozoic (Devonian) and Proterozoic (Athabasca Form-

ation) sediments. The depth of the Precambrian base-

ment paleosurface appears to be in excess of 400 feet, 

making any exploration here extremely difficult, if 

not impossible. (see DDH #508-8, 9, 10 and 12) 

2) The lake geochemical anomalies on the above permits 

are either "spot highs" (erratic single sample ano-

malies) or too small and vague to be of much further 

interest. They apparently are related to glacial 

overburden. 

3) The edge of the Athabasca sandstone is apparently lo-

cated on Permits 214, 215 and 216 (the. "Southern Per -

mits"). The exact location of it could be determined 

only with further drilling. 

4) It seems reasonable to assume that this sandstone 

edge is not a smooth, curved line, but may contain 

exnbayxrents, outliers or basement windows. This 

assumption is based on the information regarding the 

edge of the sandstone in Saskatchewan. (This aspect 

should be kept in mind when planning any detail explora-

tion in the area.) 

5) Parts of the "Southern Permits" (214 to 218) appear 

to be also covered by cälcareous Devonian mudstones, 

sandstones, etc., forming a "capping" over the Atha-

basca sandstone. 
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It is assumed that the Devonian sediments may have 

protected the edge of the Athabasca sandstone where 

it was thin, i.e. the sandstone may not have survived 

the glacial action alone. (Hence the clay layer at 

the edge of the Devonian could be used indirectly - 

by geophysics - to locate the sandstone?) 

6) No high radioactivity or uranium mineralization was 

encountered in any of the drill holes; nor has any 

been found in the outcrops or boulders in the permits 

area so far. 

7) Several drill holes indicated good paleosurface condi-

tions, i.e. weathering and regolith, favourable for 

uranium deposition along the unconformity. (eg. DDH 

#508-14, 15, etc.) 

8) Significant geochemical anomalies in water and sediments 

occur in the "Southern Permits" area. The anomalies 

showing correlation between U, Cu, Ni and Co appear 

to be most interesting. So far, however, none of these 

anomalies could be related to any bedrock mineraliza-

tion, nor to any mineralized boulder trains in the 

overburden. 

9) The limited muskeg sampling revealed some high U, Cu, 

Ni and Co values, the significance of which remains 

to be studied. Further muskeg sampling, combined with 

ground radiometrics and boulder-prospecting in the 

vicinity of lake anomalies may give information re-

garding the origin and significance of the lake geo-

chemical anomalies near the edge of the Athabasca sand-

stone. 
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10) Soil sampling of the A0  horizon on the grid appeared 

to be less successful at this stage. This could be 

explained by wide spacing of samples and grid-lines, 

thickness of overburden, presence of much glaciofluvial 

sand (eg. along Richardson River), and the extremely 

thin soil cover. 

1l) The reconnaissance type Resistivity Survey was done 

on very wide line spacings (about a mile apart). 

• this, combined with the lack of information regarding 

the nature and depth of bedrock, makes interpretation 

uncertain at this stage. 



VII. RECOMMENDATIONS 

1) Relinquish Permits 185, 186 and 187 (the. "Northern 

Permits"). This ground (or parts thereof) could be 

retained only by taking up leases which cost $0.25 

per acre per year (for the first five years) and $1.00 

per acre per year for the remainder of the 21 year 

term; this cost seems to be excessive for such a large 

area where there are no definite targets. The depth 

of combined overburden and sediments (in excess of 

400') prohibits carrying out any further meaningful 

surveys (except, perhaps, more stratigraphic drilling 

to locate any possible thinning of this cover). 

2) Concentrate all exploration efforts to the Athabasca 

Formation edge area on the "Southern Permits" (Per-

mits 214 to 218). The objects here are: 

a) try to locate the sandstone edge (including possible 

outliers and "windows") more accurately; 

b) try to find any conductors (indicating possible 

fault or shear zones) and other subsurface and 

bedrock features using geophysics; 

c) try to establish the significance and origin of 

the lake geochemical anomalies by prospecting, 

boulder hunting and mapping and muskeg and soil 

geochemistry; 

d) try to relate the geochemical anomalies to bedrock 

features (as established by geophysics) which are 

deemed favourable for mineralization, eg. régolith, 

fault and shear zones; also have to consider the 

ice-movement directions and geochemical anomaly 

displacement (from the source) distances "down 
ice". 	 - 



3) Eventually, using all the information gained by ground 

and airborne surveys, outlining additional drill tar -

gets. Criteria to be considered: 

a) proximity to sandstone edge; 

b) intersections of geophysical conductive zones; 

c) association of the above with "down-ice" geochemical 

anomalies, and particularly with mineralized boulders 

(if any). 

4) The following'sequence-  'of activities is proposed: 

a) fly -a combined Airborne E.M.-Mag. Survey over the 

sandstone edge area during April, 1977; 

b) use the results of this survey, combined with 

previous lake geochemistry results, to outline the 

areas of detail ground surveys to be carried out 

during the summer of 1977; 

c) carry out a muskeg geochemical survey of the area, 

paying particular attention to lake geochemical 

anomalies; do boulder hunting, etc.; 

d) extend the line-grids to cover the favourable 

areas; where necessary, add closer spaced lines; 

e) on the grid, run following: 

- V.L.F.-EM 16 surveys, 

- ground magnetic surveys, 

- resistivity surveys, 

- soil sampling: initially A0  horizon sampling 

only; consider soil sampling at depth where 

warranted, 

- consider Enianometry and "Track-Etch", etc., 

surveys for soil gas if and where warranted, 

f) review and re-evaluate all data; 

g) locate drill targets if and where warranted. 

- 
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1977 $369,400. 

(revised March, 1977) 

Activity Activity and 	 $ Allocated 
Code # 	Description 	 for (1977) 

07 	Drafting and Clerical - Ottawa 	$ 	2 8 200.00 
(salaries) 

22 	Geological Mapping (salaries, 	 5 8 000.00 
copter, etc.) 

23 	Geological Prospecting (salaries, 	6,000.00 
copter, etc.) 

26 	Diamond Drilling (5 DDH's x 350 1 ! 	64,000.00 
each x $30./ft. : $52,000. plus 
supervision, fuel, etc..) Done in 
February 1977. 

30 	Ground Geophysics (e.g. resistivity 63,000.00 
@ $500. x 100 line miles : $50,000. 
plus copter, fuel, et4 

33 	Airborne Geophysics ($32./mile x 	100,000.00 
3,000 miles : $96,000., plus misc. 
costs). 

40 	Soil Geochemistry (including muskeg; 23,000.00 
salaries, copter, fuel, lab, shipping, 
etc). 

50 	Project Supervision (mainly wages and 25,000.00 
burden/year) 

53 	Project Personnel Support (camp gear, 44,000.00 
cook's wages, fuels, aircraft, food, 
travel, etc). 

70 	Disposition Maintenance (renewal of 16,000.00 
5 "Southern Permits). 

74 	Line Cutting (e.g. $150. x 100 line 	21,200.00 
miles : $15,000. plus survey, 
support, etc.)  

Total 	 $ 369,400.00 

Eldora dp Nuclear Limited 

HL/sip 	 H. Laanela, 
29/3/77 
	

Project Geologist. 

ELDORADO 
DOMDO NUEMUMD 



I I 
	 - 60 - 

I 	 REFERENCES 

I I 

	

MAPS: 

I 	Surficial Geology, Fort Chipewyan, NTS 74L, 1:250,000 
by L.A. Bayrock, Research Council of Alberta 
(1972) 

Surficial Geology, Bitumont, NTS 74E, 1:250,000, 
By L.A. Bayrock, Research Council of Alberta 
(1971) 

Geology of Marguerite River District, Alberta, 1:63,360 
by J.D. Godfrey, Research Council of Alberta 
(1969) 

REPORTS AND PUBLICATIONS 

Allan, R.J., (1971): Lake Sediment: a medium for 
regional geochem. exploration of the. Canadian 
Shield. CIM Bulletin, Vol. 64, No. 715: 
43-59 

Allan, R.J. and Richardson, K.A., (1974): Uranium 
and Potassium Distribution by Lake-Sediment 
Geochemistry and Airborne Gamma-Ray Spectro-
metry: A Comparision of Reconnaissance 
Techniques. CIM Bulletin, (June 1974): 
109-120. 

Armands, G. (1961): Geochemical Prospecting of a 
Uraniferous Bog Deposit @ Masugnsbyn, N. 
Sweden, Aktiebolaget Atounergi publ. AE-36, 
Stockholm, 1961. 

/ Beck, L.S., (1970): Genesis of Uranium in the Athabasca 

I 	 Region and its Significance in Exploration, 
CIM Bulletin, March, 1970: 367-377. 

Blake, ID.A.W. (1956): Geological Notes on the Region 
South of Lake Athabasca and Black Lake, 
Saskatchewan and Alberta, Geological Survey 
Canada Paper 55-33 (with map). 

Borovitskii, V.P. (1970): The Application of Bog-
Sampling in Prospecting for Ore Deposits 
in Perennial Frost Regions (translated from 
Russian), an abstract in Jour. Geochein. 
Explor., vol. 5, No. 1- (March, 1976); 67-72 

I 
I 

I 

I 
I 
I 
I 
I 
I 

I 
I 
I 



I I 	 - 61 - 

Boyle, R.W., et al (1971): Hydrogeochemical Methods - 

Application in the Canadian Shield, CIM 
Bulletin, Vol. 64, No. 715: 60-71 

Bradshaw, P.M.D., (1975), Compiler and Editor: Conceptual 
Modelsin Exploration Geochemistry (spec. 
Publication No. 3), Jour. Geochem. Explor. 
Vol. 4, No. 1, (March, 1975), Elsevier. 

Bradshaw, P.M.D., et al, (1971): Exploration Geochemistry, 
Part 6: Areas of Continental Glaciation, 
Can. Mining Jour., (December, 1971): 29-38. 

Brundin, N.H. and Nairis, B., (1972): Alternative Sample 
Types in Regional Geochemical Prospecting, 
Jour. Geochem. Explor.l: 7-46. 

Cameron, E.M. and Allan, R.J., (1973): Distribution of 

Uraniumin 
the Crust of the North  Western 

Canadian Shield as shown by Lake-Sediment 
Analysis. Jour. Geochem. Explor. 2:. 237-250. 

I - 

Dyck, W., et al (1970): Comparision of Regional Geochemical 
Uranium Exploration Methods in the Beaverlodge 
Area, Saskatchewan, CDI Spec. Vol. II: 132-150 

,/Fahrig, W.F., (1961): The Geology of the Athabasca 
Formation. Geol. Surv. Canada, Bulletin 68. 

Forgenon, F.D. (1971): Soil Geochemistry in the Canadian 
Shield, CIM Bulletin, Vol. 64, No. 715: 37-42 

Fraser, J.A., et al (1970): Helikian Basins and Geo-
synclines of the Canadian Shield, in "Symposium 
of Basins and Geosynclines of the Canadian 
Shield", Geological Survey of Canada Paper 
70-40 (reprint 1972) : 213-238. 

I 	Godfrey, J.D., (1958): 
1 Mineralization in the Andrew, 

Waugh and Johnson Lakes area, N.E. Alberta. 
Research Council of Alberta Preliminary Report 

I 	
58-4 (with map of N.E. corner of Alberta, 
N. of Lake Athabasca). 

Hawkes, H.E. and Webb, J.S., (1962): "Geochemistry in 
Mineral Exploration", Harper and Low. 

_—Irobson, G.D., and MacAuley, H.A. (1969): A Seismic 
Reconnaissance Survey of the Athabasca 
Formation, Alberta and Saskatchewan, (Part 
of 74), Geological Survey of Canada Paper 
69-18, (Map 2-1969). 

I 
I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

F 10- ~  



II 	 -62- 

I 
Jackson, R.G., and Nichôl, I., (1974): Lake Sediment 

Geochemistry as a Guide to Massive Sulphide 
Deposits in the Southern Slave Province. 
A paper presented at the Geoscience Forum, 
Yellowknife, December, 1974. 

Knipping, H.D. (1974): The Concepts of Supergene 
versus Hypogene Emplacement of Uranium at 
Rabbit Lake, Saskatchewan, Canada, I.A.E.A. - 
S.M. 183/83. 

/Kornik, L.J., (1970): Aeroinagnetic Survey of the Athabasca 
Formation: A Quantitative Interpretation. 
Can. Mm. Jour. (August, 1970). 

Lee, H.A. (1971): Mineral Discovery in the Canadian 
Shield using the Physical Aspects of Over-
burden, CIM Bulletin, Vol. 64, No. 715: 32-36. 

Levinson, A.A., (1974): "Introduction to Exploration 
Geochemistry", Applied Publishing Ltd., Calgary. 

Lundberg, B. (1973): Exploration of Uranium through 
Glacial Drift in the Arjeplog District, North 
Sweden, 1MM ............., 1973. 

MacDonald, J.A. (1968): Lake Water - A guide to Uranium, 
Can. Mm. Jour., Vol. 89, April, 1968. 

MacDonald, J.A. (1969): An orientation study of the 
Uranium Distribution in Lake Waters, Beaverlodge 
District, Saskatchewan, Quarterly Colour. 
School Mines, Vol. 64, No. 1: 357-376. 

I 	
MacFarlane, I.C. (1957): Guide to a Field Description 

of Muskeg, Nat. Res. Coun. Can. Techn. 
Memo. 44, (NRC 4214). 

Meyer, W.T. (1969): Uranium in Lake Water from the 
Kaipokok Region, Labrador, Quarterly Colour. 
School MInes, Vol. 64, No. 1: 377-404. 

Nichol, I., and Bjorklund, A. (1973): Glacial Geology 
as a key to Geochemical Exploration in Areas 
of Glacial Overburden. Jour. Geochem. Explor. 
2: 133-170. 

Radforth, N.W. and Bellamy, D.J. (1973): A Pattern of 

I 	 Muskeg - A Key to Continental Water, Can. 
Jour. Earth Sciences, Vol. 10 (1973): 1420-1430. 

I 
I I" 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 



I. 	 - 63 - 

Sinclair, A.J. (1976): Applications of Probability 
Graphs in Mineral Exploration, Association 
Explor. Geochem. Spec. Vol. No. 4 

Smith, E.E.N. (1974): Review of Current Concepts Regarding 
VeinDeposits of Uranium, in "Formation of 
Uranium Ore Deposits", I.A.E.A. - S.N. - 
183/45. (revised May, 1974) 

Shilts, W.W., (1971): Till Studies and their application 
to Regional Drift Prospecting, Can. Mining 
Jour., Vol. 192, No. 4: 45-50. 

Shilts, W., (1973): Drift Prospecting: Geochemistry of 
Eskers and Till in Permanently Frozen Terrain: 
District of Keewatin, N.W.T., Geol. Survey 
Canada Paper 72-45. 

Timperley, M.H., and Allan, R.J. (1974): The Formation 
and Detection of Metal Dispersion Halos in 
Organic Lake Sediments, Jour. Geochein. Explor. 
3 (1974): 167-190. 

Timperley, M.H., Jonasson, I.R. and Allan, R.J. (1972): 
Sub-Aquatic Organic Gels: A medium for 
geochemical prospecting in the Southern 
Canadian Shield, in "Report on Activities", 
Geol. Surv. Can., Paper 73-1 (Part A): 58-62. 

Usik, L. (1969): Review of Geochemical and Geobotanical 
Prospecting Methods in Peatland, Geol. Surv. 
Can., Paper 68-66. (N.B. - Extensive Bibliô-
graphy). 

I 	
Wallis, R.H. (1970): A geological interpretation of 

gravity and magnetic data, N.W. Saskatchewan, 
Can. Jour. Earth Sciences, Vol. 7 (1970): 
858-868. 

I 
I 

I I 
I I 
I I 
I 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 



APPENDIX 

PROJECT 508: 

(N.E. ALBERTA PERMITS NOs. 185, 186, 187, 214, 215, 
216, 217 and 218.) 

DIAMOND DRILL LOGS FOR 
DDH NO. 508-1 TO 508-16, 
drilled Nov. 13 to Dec. 11, 1976, and Feb. 12 to 
Feb. 24, 1977. 

(Including Downhole Gamma-ray logs for DDH No. 508-
6, 9 and 14.) 



DESCRIPTION CORE SAMPLES 

AV  LAO!! 

Collar 
NW Casing. Fine sand. 
BW casing. Fine Sand. Start of core. 
Amphibole gneiss. Grey-.green, fine grained, brecciated at 

top. Low angles. 
Gneiss: quartz - feldspar_biotite_phibole. Fine to medium 

grained, grey, saturated with pink pegmatite. Crushed 
granular appearance. Bands to one foot pink pegmatite 
100 - 450 - 30 0  

Gneiss amphibole-biotjte. Medium to dark grey-green, fine to 
medium grained, crushed appearance, occasional band 
pink pegmatite. 30 0  - 60 0 . Slightly contorted. 

Gne±ss quartz-feldspar, - biotite - amphibole as at 168.4. 
Saturated with pink pegmatite. 

Gneiss quartz - feldspar.-biotite, minor amphibole. Dark grey, 
medium grainéd, occasional stringer pink pegmnatite. 
Sheared appearance 100 - 200. Locally contorted. 

Foot of Hole. 

Drilled by: D.W. Coates Enterprises Ltd. 
Driller: 	L. Ross 
Left in Hole: Nil 
Logged: McPhar TV lA #176-69 Background 2000 cpm. 

e 
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DIP TESTS 
DIP 	 LOCATION 	 508-1 

mom, 	
LATITUDE 	 DtFARIVIti 	 ROL. No. 

TOTAL 	 COIL 	 I Cum. 	 cum. 	DIAMOND DRILL HOLE LOG 	SECTION AZIMUTH 

	

LATITUDE 	 DIP 
DEPARTURE 

	

LENGTH 	2 2. 
Project 508 	 ELWATION Surface 	 PURPOSE _REZJM._.. 

ELDORADO NUCLEAR LIMITED 	
CORE 	 COMPLETED 

IF 00 TADE

rH   

0.0 1OO.O 
0. 0 	1130..O 

137. 0 

137.0.168.4 

168.47l.5 

17l.5870 

l87.0 27.0 

27.0 

I' 



- - - - - - - - - - - - - - - - - - - 

p.Z. 

DRILL DII! WnI 	Oft  

,  n 0.0 
1 90.0 

90.0 90.8 

0.0 	LOO.0 
90...Z L03.0 

103.0 07.4 

107.0 L55.3 

155.3 57.4 

1 157.4 76.1 176.1184.7 

DIP TESTS 
LOCATION  HOLE  

CTI0N 	AZIMUTH 

DEPARTURE 

E 	 —L 	 I . 	

-

- 

	 LENGTH 

	

Project 508 	 LEVAuoN_a.___._....... I PURPOSE 

LDOADONIjcL&l.tIMrTo 	
CORE 	 COMPLETED 

DEICIPTION  

Collar. 
Start of Core. Pine sand. 
Sandstone. Pale buff-purple, fine grained, well thinly 

banded @ 450 
3W Casing. 
Regolith. Brecciated, heavily chlotitized, very fine grained, 

buff-grey-green, chlorite in patches. Occasional 
henatized fracture 	Seams milky white quartz saturating 
the rock. Negative porosity. 

Regolith as at 103.0 but more hematization although chlorite 
and green colour still predominate. No porosity. 

Regolith. Heavily hematized, deep brick red in colour, brecciated, 
A 	 "occasional small shear, core angles weak and vary 

• 	considerably. Soaked in milky white quartz. No porosity. 
•. Breccia. Altered feldspar fragments and quartz in a siliceous matrix. 

probably an altered pegmatite. Minor hematite around edges 
of fragments. Pale buff-grey in colour. Upper contact at 
451  - sharp with overlying heavily hematized layer. Some 
minor chlorite. No porosity. 

Regolith as at 155.3. Saturated milky white quartz. No porosity. 
Breccia. Altered pegmatites white, leached, brecciated. Hematite 

around fragment edges. Weak banding @ 60 0 . No porosity. 

FROM 	1 	TO 	1 WD114 	 - 	 AVII.AOU 



P.egolith as at 155.3. Saturated milky quartz after original 
bracciation and hematization. Superposed banding 
Tar filled fractures @ 210.5 & 216.0, Slight fracture porosity. 

Fault. Brecciated with soft gouge. Highly hernatized. 450 •  
Regolith as at 155.3. 450 	No porosity. 
Breccia. Altered pegmatite. Hematite along fractures. 

Minor chlorite. 
Regolith as at 155.3. Occasional 6" band of milky quartz. 
Breccia. Altered pegmatite, hematized along fractures and 

fiagment edges. Cream coloured altered feldspar. 
Minor fracture porosity. 

Regolith as at 155.3. Some leached fractures. 
Fault zone. Mylonite, breccia and gouge.. 6" gouge @ 267. 

Bleached, some hematite concentrated in bands. 
More highly chloritized and greenpast 275.0. 
Numerous thin seams of gouge. Numerous fractures and 
some vuggy porosity. Occasional reading 2x background. - 

Regolith as at 155.3. More pale cream-)uff bands of 
altered feldspar with hematite on fractures and around 

• 

	

	edges. 500. Saturated quartz. Some shearing and 
tar filling @ 322. 2" fault gouge at 252.5. 
Low porosity. 

Fault. Brecciated and mylonite. Pale cream-colour, faint red 
hematite cast. Minor fracture porosity. 

Regolith as at 377.4 
Fault. Breccia, mylonite, gouge. Pale cream-buff coloured 

fragments in mylonitic and siliceous matrix. Faint 
green (chloritic) cast. Some fractures hematite 
stained. Some tar on fractures. 

- - .-- - - ,.- - - - - - - - - - - - - - 

• 	

0 	
p.3   

DIAMOND DRILL HOLE LOG 	 PAGE No 	2 	 HOLE 508-2 

FOOTAGE 	 CORE SAMPLES
DESCRIPTIOM 

FROM 
- 	 FROM 	 WIDTH L 	I 	AYIPLAGU 

	

34.7 	218.0 

L8.0 220.4 

	

20.4 	232.3 
32.3 237.0 

	

37.0 	246.2 

	

16.2 	249.9 

	

19.9 	257.2 

	

7.2 	302.9 

302.9 377.4 

j377.4' 	381.0 

381.0 385.9 
385.9 405.8 



- - - - - - - - - - - - - - - - - - - 

P..';,  

I 	 DIAMOND DRILL HOLE LOG 	 PAGE No 2. 	 HOLE 508-2 

r 

	

FOOTAGE 	 DESCRIPTION
CORE SA.MPLLS 

FROM 	TO 	 FROM 	TO 	WIDTH 	 AVAU 

405.8 1  411.2 Regolith as at 377.4. Saturated quartz. No porosity. 
411.2 428.9 Fault. Brecciated and altered. Some red patches, some 4reen 

chloritic bands. Feldspars altered to cream colour. 
Contorted. Bands and seams. Gouge. Saturated quartz. 
Fracture porosity. 

428.9 463.4 Regolith. Fragments not as altered. Mixed hematite and 
chlorite alteration. Large pink feldspars in places. 
Contorted, angles mostly along core. Relict pegmatite? 
saturated quartz'.No porosity.  

463.4 499.2 • Rego1it - Chlorite alteration predominates but hematite still 
• 	present in bands and fragments of breccia. Chlorite 
- 	concentrated in bands to one foot separated by less 

• 	altered pegmatite 7  with pink feldspará present. 
100  - 30 0  40 0 . Saturatd quartz. No porosity. 

499.2 507.8 Regolith. Closely intermixed chlorite and hematite alteration 
chlorite predominates. -Brecciated. Fine grained. Appears 
sheared: 400 . Saturated quartz. No porosity. 

507.8 572.0 Regolith. The alteration from here down the hole appears to 
reflect the original composition of the rock, i.e. mafic 
bands are highly altered to chlorite with minor hematite, 
more acid bands alter to hematite with minor chlorite; 
pegmatite and acid rocks are essentially unaltered. 
The whole core is brecciated and saturated with later 
quartz Angles tend to 400 No porosity. Minor tar 
on occasional fracture 	Occasional spot to 2x background 



- - - - - - - - - - - - - - - - - - - 

DIAMOND DRILL H01..E LOG 	 PAGE 	 1OU5O8T. . 

FOOTAGE 	 - 	 DESCRIPTION 	

- 	 - - - 	 - 	
FROM 	TO 	WIDTH

CORE SkMPLES 

FROM 	To 

1 572,0 1591.0 Breccia 	Highly altered pegrnatite' Feldspars cream coloured 
Veined hematite and chlorite alteration. Saturated 
quartz. No porosity. Possibly a healed fault or 
lithologic change. 

5l 0 Foot of hole 

Drilled by: D.W. Coates Enterprises Ltd., 
Driller 	L Ross 
Left in Hole: Nil. 
Logged with: 	McPhar TV 1A #176-69 

Background 2000 cpm 

TkLD q LoQh) () 



TO 	I 	lorm S 

TTT 
A'L CU 

- - - - - - - - - - - - - - - - - - - 

p.' 

—.—.---..-----..---.-. 	... 	 DP TESTS 

	

LOCATION 	_rm 	
HOLE No. 	 508-3  

CUM. DIAMOND DRILL HOLE LOG 	SECTION 	AZIMUTH  

	

LATITUDE 	 DIP 

	

DEPARTURE 	 LENGTH 
Project 508 	 ELEVATION 	Surface PURPOSE 

Re 	 COMPLETED 
. 	

P4VCUAIUMTTID 	 _____ 

ToOTAOE 

Ducttpnou 	 C OR( SAMPLES 

	

10.0 160.0 	Sand. Start of core. 

	

0.O70.0 	BW casing. 

	

60.0' 1 70.9 	Schist biotite-feldspar-quartz. Dark green-black, flecked with 
— 	 pink feldspar clqsts. Closts lineated @ 50 0 , fine to 

medium grained. Saturated quartz 

	

70.9 82.3 	Pegmatite, brecciated, reddish-pink, medium grained, occasional 
-coarser fragment. Saturated quartz. 

	

82.3 187.0 	Schist as at 70.9. Thin bands of pink pegmatite at low 
angles to along core. 

	

87.0 88.4 	Pegmatite as at 82.3. 

	

88.4 95.9 	Schist as at 70.9. Low angles. 

	

95.9 99.4 	ault. Mylonite. Dark grey with some brick red bands. 20 0 , amorphous. 

	

33.5 	.Pegmatite - brecciated. Medium grained, reddish pink feldspars 
somewhat altered. Cracked. Saturated quartz. Sheared 
at top @ 50 0 . 

	

133.5-39.2 	Schist as at 70.9. Dark grey-green, fine grained, pink feldspar 
Weak lineation @ 500. 

	

139.2-49.7 	Schist as at 139.2 but much stronger lineation of closts @ 500 

	

.49.7 52.0 	Pegmatite breccia as at 133.5 

	

.52.0 72.8 	Schist — mylonite. Very fine grained, medium grey, flecked 
pink feldspars. Occasional band of pink acidic material, 
crushed and finely becciated. 
Angles generally 50 0 . 



— — — — — — — — — — — — — — — — — — — 

,0, 7 

DIAMOND DRILL HOLE LOG 	 PAGE No 2. HO{. 	502. 

	

FOOTAGE 	 CORE SAMPLES t1 	
DESCRIPTION 	- 	 ___________________  

PoM 	 ro 	 TO 	WIDTH 	% 	 AYtLAU 

	

172.8 178.3 	Pegmatite breccia as at '133.5. Few mafic bands 400  

	

178.3 186.2 	Schist as at 139.2. 40 0 .  

	

186.2 187.0 	Pegmatite breccia as at 133.5 

	

187.0 	Foot of hole. 

 

Drilled by: D.W. Coates Enterprises Ltd. 
Driller: 	L. Ross 
Left in Hole: 	Nil 
Logged: 	NcPhar TV 1A #176-69 

Background 4000 cpnl. 

(so .0 	 DO 

2 	- 	 (c 	d eI4'7) 4\ 

k 	 ccud1 'oL 	/- 	t ipqe yi- 

  

— 
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LOCATION !e a- L.2J.. 	 HO 	 5Q -.4 -- 
DIP TESTS 

Tm 
 

FROM 	TO 	TOTAL 	
DI 	 LAT 	

cuj 	T_ 	

DIAMOND DRILL HOLE LOG 	3CflON _ 	- AZIMUTH I CUM.

DEPARTURE 	 LENGTH 167 ft. ________________ _____ Project .508 	 ELEVATION 	 PURPOSE 	cs.tt ____ 
COPE ....!) - 	 COMPLETED 

I 	 ELDORADO NUCLEAR UMD 	 Base (drill camp 50LCGEDSTORA 

flom IF TO 

FOOTAGE 	 V 	

DESCRIPTION 	 COPE TAMrLEE 

FROM 	TO . 	 WIDTH 	% 	 AVIUDfl 

Of 	164 	Overburden 
164' 167 	Athabasca sandstone (could be boulders) 

End of Hole @ 167 - abandoned: set-up had to be moved due to 
sinking of drill rig in muskeg. 

Drilled by: D.W. Coates Enterprises Ltd. 
- 	 Driller 	L Ross 



- - - - 

*- - - - - - - - - - - - - - 

104. ql12. 

112. 122.0 

122.(13'1.0 

137.C156 .0 

LOCATION - Permit 215 	 DDH508-5  DPATU  
CUM. 	 DIAMOND DRtLI. HOLE LOG 	SECTION -_________________ 	AZIMUTH  

______________ 	 LATITUDE 	 Vertical 

	

I DEPARTURE 	 LENGTH  387  ft- 
Project 508 	 ELEVATION _Surface 

-I 	 CORE 	COMPUTED 	 _ _________ ELDORADO NUCLEAR UMITD 	
STORAGE 	 508 	LOGGED Y 	 - 

DESCRIPTION 	 CORE SAMPLES 
rOM 	70 	WIDTH 	-4 	1 	 AVIR-AGIS 

Overburden. 
Sandstone boulder. 

104.9' to 137.0 1 : DEVONIAN LIMESTONE 

Limestone, bituminous at beginning of section, grading to light gray, 
calcite laths abundant. Bedding horizontal, due to differential 

	

- 	in concentration of calcite laths; bedding wraps around fine grained 

	

• 	sections (could be concretions @ 109') . Fine grained sections 
have no apparent bedding, contain shell fragments, are light gray and 
sometimes mottled. Stylolites and fractures filled with calcite 

• 	,are evident. Bitumen along some fractures.  
developed. 	 Porosity is not 

'Limestone, light gray, commonly mottled, a few vugs generally filled 
with calcite. and bitumen. Brachiopods and other shell fragments 
are common. Fractures filled with calcite. Boundaries are based 
on shell fragment frequency. Bedding evident in first 4' but grades 
into a massive sequence. 

• Limestone, light gray, mottling is common, massive. Shell fragments 
disappear. All fractures filled with bitumen, some pyrite evident 
(125 1 ). Minor porosity developed, commonly filled with bitumen 
impacting a graphic-dendritic appearance to rocks (134 1 ) 

(137.0' to 256.0 1 : POST-ATHABASCA REGOLITH) 
Calcareous mud, light gray, generally soft, un-indurated, mottled, 

sometimes varved, clay-like; becomes indurated locally to form 
calcareous mudstone (147'). Organic material not evident. 

FOOTAGE  
=AA TO 

 

0' 104. 
104 .104. 

DIP 7875 



FOOTAGE 
FROM  I 	To 

156.0 172.0 

172.0 202.0 

202.0, 217.0 

217.0 230.0 

230.0 235.0 

235.0 240.0 

240.0 240.8 

240.8 251.5 

251.5 256.0 

I 256.0 265.0 

265.0 266.0 

- - - - - * - - - - - - - - - - - - - - 

I 

DIAMOND DRILL HOLE LOG 

DESCRIPTION 

Arenaceous mud, light gray, could contain some calcareous sections. 
Quartz content increases gradually, minor pyrite. No apparent 
bedding, soft, friable. Bitumen in poorly developed porosity 
8 166.8'. 

Argillaceous sandstone, greenish-gray, some pink xenoliths, medium 
to fine-grained. Weathered. Boundary with upper unit is arbitrary. 
Green-gray sections are generally argillaceous. More arenaceous 
sections carry bitumen in interstices. Disseminated pyrite is 
common. 

Sandstone, generally pink, minor gray-green bands, medium grained, 
somewhat weathered. Friable but hard. Upper and lower boundaries 
are arbitrary. Fractures are filled with bitumen. 

Sandstone, gray to buff, fine grained; Fracturing is common. 
Bitumen is absent. 

Brecciated sandstone, generally gray in color, some buff fragments. 
Well indurated at top of section, friable and crumbly at 235 1 . 

Generally fine-grained. Brecciation evident due to colour. 
• Sandstone with some bands of mudstone (soft) , soft grained, gray. 

• 	Some porosity. Minor accumulations of bitumen. 
Brecciated sandstone and limestone (lms as cement) . Fragments generally 

less than 1 inch. 
Sandstone, gray to greenish gray, mottled, alternating coarse and 

fine grained sections, locally friable. 
(2 ft. of section missing) Alternating siltstone (mudstone) - sandstone 

bands; mudstone dominant at top of section. Laminae are 
horizontal. Small-scale slumping is evident. 

256' - unconformity - depth of weatherng?) 

256' to 266.0': ATFIABASCA FORMATION 

Sandstone; buff, medium grained, minor coarse grains throughout. Some 
cross-bedding. (Typical Athabasca sandstone) 

Basal conglomerate, not well developed. Gradational contact with 
basement rocks. Grain sizes: coarse to medium, slightly hematitic. 
No porosity. 

PAGE No ........ . ....................... 	HOLE 508.5 

CORE SAMPLES 

FROM 
	

TO 	WIDTH 	% 	 AVERArU 



- - - - - - - - - - - - - - - - - - - 

.1 

FOOTAGE 
FROM 	TO 

380.0' 387.0 

DIAMOND DRILL HOLE LOG 

DESCRIPTION 	- 

-- -- - - 

(266' - Athabasca Unconformity) 

266.0' to 380.0 1 : PEE-CAMBRIAN tASEMENT - REGOLITH ZONE) ......_-._.__- 
Altered gneiss, originally granitic; coarse grained. Minor pyrite. 

Quartz is the only unweathered mineral. Feldspars altered 
into clay, commonly white, sometimes hematized. Biotites (chlorite?) 
always hematized. Hematite common along fracture planes. 
(Typical Athabasca Regolith) 

Altered gneiss, very coarse grained, foliation not readily apparent. 
Calcite common. Not as hematized as above. 

Altered gneiss, medium grained, strongly foliated. Feldspars 
kaolinized or sericitized (sometimes apple green in colour) 
Mafics and quartz relatively fresh. Hematization more common 
than in above. 

Altered gneiss, slightly hematized. Feldspars are weathered to kaolinite 
(sericite?) along fractures. Fracturing common. Minerals less 
altered toward end of section. At 377' feldspars change from 
white to generally pink color. 

• 	(380' - End of Regolith) 

380.0' to E.O.H.: UN-ALTERED BASEMENT) 

Granite gneiss; gray, coarse grained. Pyrite observed on one fracture. 
Rock is fresh. 

387': End of Hole #5 

Drilled by: D.W. Coates Enterprises Ltd. 
Driller: 	L. Ross 

266.0 323.0 

323.0 342.0 

342.0 352.0 

352.0 380.0 

PAGE No ...... .......................... 	HOLE 	508-5 

CORE 54MPLE 

WIDTH [ 
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DIP TESTS 	
LATIUDE 	 DEPATU 	

LOCATION _Pei__  j5 	 HOLE 
DIP

CORR.J 	 I CUR. 	 CUM. 	 DIAMOND DRILL HOLE LOG 	SECTION -_________________ 	AZIMUTH  

	

I LATITUDE -________________ 	 Verti1 
DEPARTURE - 	_. 	 LENGTH 346 ft. 

Project 508 	 ELEVATION Surface 	 PURPOSE 

co€ ._.c. 	 COMPLETED 
ELDORADO NUCLEAR LIMITED

TOGE 	 LOGGED BY  

CORE SAMLED. Cruickj 
WtDT)4 	 A 

DESCRIPTION 

Overburden. 

(161.0' to 262.0 1 : POST-ATHABASCA) 

Mudstone, with arenaceous sections. Grey. Minor pyrite, fine grained, 
not fissile. Minor vuggy porosity. 

Sandstone. Friable, bituminous, clasts mainly quartzy, containing 
grey mud chips to 4 cm. long. Intragranular porosity. 

Mudstone; calcareous, grey. Poorly consolidated. At 137' a 2 cm 
thick bed of pink caicrite. Laminated near lower part of section. 

Sandstone, laminated; grey and buff. Argillaceous laminations 
irregular from 0.5 cm up. Darker laminae are more argillaceous. 
'Granule size fragments appear to become more abundant towards 
bottom of section. Poorly consolidated. Some intergranular 
and fracture porosity.. 

Breccia (sedimentary). Poorly sorted. Contains mud to pebble sized 
clasts. Grey, becoming pink near bottom. Many coarse (to 1 cm.) 
angular clasts, mainly at granitic aspect. Contains layers of 
mudstone and sandstone. Becomes very sandy near bottom , probably 
re-worked. 

262.0' to 322.75': ATHABASCA FORMATION - Bedding horizontal, 
some bituminous patches, l0 missing. 

Sandstone - Athabasca Formation. Mainly buff, fine to medium grained 
Some pebble sized clasts, cross-bedded. One maroon-coloured 
coarse grained section about 3' thick. One patch fine crystalline 
pyrite 3 cm across. Porosity low, silica cement, one shale chip 
observed. Occasional thin (to lcm) mudstone layers. 

o1Ac 

O'hGl. 

161. c171. 

171J173. 

173. 1 193.  
193.d217. 

217 . 262 . 01 

262 .c322.5 



- - - - - * - - - - - - - - - - - - - - 

PAGE No....2  ........................... 	HOLE 

CORE ZAMPL.ES 

TO 	WIDTH L 	I 	AVItAGU 

DIAMOND DRILL HOLE LOG 

	

FOOTAGE 	 DCRWTION 	- 
FROM 	TO 	 - - - 	-- 

322.5 322.75 	Basal conglomerate (Athabasca Formation). One section through fine 
quartzy cobble. 

322.5' to 346.0' : PRE-CAMBRIAN - BASEMENT - REGOLITH ZONE 

322.5 346. 	Altered gneisses. Original lithology granitic. Only quartz unaltered. 
Near top of section all other minerals altered to hematite and 
clays. Foliation (as defined by elongated quartz crystals) 
nearly perpendicular to axis of core. Original rock was medium 
grained crystalline. Alteration becomes more chloritic near 
bottom of section. Tight, little porosity. 

End of Hole #6 @ 346' (in altered rock). 

• 	 Drill contractor: D.W. Coates Enterprises Ltd. 
Driller: 	 L. Ross 

Hole logged radiometrically (log attached) 
All readings near background. 

I .  
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DIP 

LAYITV DE 
	 DEPATU 	 TON Pej 	215 	 HOLE No,  CU 	 cum. 

	
DIAMOND DRILL HOLE LOG 	SECTION. 	

AZIMUTH

LENGTH 
DEPARTURE 

ELEVATION 
Project  508 	 ___ 

	

  

00 NUCLEAR LIMITED 	 ORE 	 COMPED 

	

tLDOLA 1O 	
sio 

	

DESCRIPTION 	 CORE SAMPLES r) 

Overburden. 

"' 0 'to 111.0': POST-ATHABAS CA  
-' 

Mudstone; grey, poorly consolidated Becomes increasingly arenaceous 
towards bottom of section. Laminated. Pyritic Laminations normal to Core axis. 

Sandstone; argillaceo, fine to medium grained. Vuggy, larger vugs • 	
filled with bitumen (tar) . Wavy, argillaceo5 laminae at varying 
angles to core axis. Evidence of soft sediment deformation and 
slumping. Minor pyrite. 

Breqcja. Angular fragments (to 1 cm long) in sandy matrix. Most 
fragments are granitic, many altered to hematite.  
Few minor vugs with bitumen. 	 Pyritic.  

• 	(111.0': 

 

Paleozoic - Gneissic (Precambrian) 
Unconformity; No Athabasca Formation) 

111.0' to 194.01; PRE-CAMBRIAN BASEME NT .. REGOLITH ZONE 

Green altered gneiss. Unconsolidated to 1151. Chloritized, pyritic, 
highly fractured, original texture largely  Red altered gneiss. Originally 	 obscured. 

coarsely crystalline, very quartzose (30%) 	
Faulted in places (rock fractured and epidotjzed) 	All minerals, except quartz, altered to hematite. Rock later silicified. 

Weakly foliated. Difficult to measure Porosity (low) 

TO 

0 j 76. r76 .j 94. 
I 
	94.0 I1l0.c 

110.0111.0 

111. 0122 .0 

122 .bk 62  .0 



- - - - - t - - - - - - - - - - - - - 

	

DIAMOND DRILL HOLE LOG 	 PAGE No 	
2 	

HOLE 508-7 _- 

CORE SAMPLES 
Fitom 	TO 	

DESCRIPTION 

	

FOOTAGE 	

FROM 	TO 	WIDTH 	 - 	 AV1AGL 
- -: 

162.0 194.0 	Red altered gneiss. Similar to above but rock was originally 
porphyritic. Feldspar phenocrysts (altered but recognizable) 
to 5 cm long in purple-red hematite matrix. Quartz content 
here less than 10%. Shears rarer here, - marked by poorly 
consolidated, bleached looking minerals altered to clays. 
Preferred orientation of phenocrysts defines orientation 
@ ±300 -. 400 to axis of core. Dark gray mineral (chlorite?) 
as irregular patches. (Specimen taken @ 191 ft.) Porosity 
low. 

(194.0 1 : End of Hole #7 still in altered gneiss) 

Drilling contractor: D.W. Coates Enterprises Ltd. 
Driller: 	 L. Ross 

Core checked with McPhars TV-lA scintillometer 
No radioactivity above background 



- - - - - * - - - - - - - - - - - - - - 

Or, TESTS 	 Permit 185 	 DDH 508-8  
NP LATMOE 	I 	DEPARTURE 	

LOCATION _•__ 	________ 	HOLE N. 

CORK. 	 CUM. 	 I CUM. 	 DIAMOND DRILL HOLE LOG 	SECTION ___________________ 	 AZIMUTH  

LATITUDE -._______________ 	 Vertical 	- 
DEPARTURE - 	-. 	 LENGTH 

Project 508 	 ELEVATION 5 11 r fa CP. 	 PURPOSE ..accStx.at) 
CORE .....P. 	 COMPLETED 19v. 30L76  

ELDORADO NUCLEAR LIMITED 	
5ToPfiE 	 LOGGED Y  

FOOTAGE 

TO 

o' 	45.0 

45.0 57.0 

57.0 72.0 

72.0 1157.0 

157. J187.0 

DESCRIPTION 

Overburden; many boulders. 

(4531 to E.O.H. - POST-ATHBASCA) 

Limestone (Devonian) , gray, fossiliferous @ 54', fine grained, 
bitumen along fractures. 

Limestone breccia, argillaceous limestone, arenaceous limestone, 
minor siliceous mudstone, interlayered. Grey; breccia is 
bituminous, laminated, porous near end of section; larae vugs 
filled or partly filled with calcite, pyrite; bitumen @ 71' 
Poorly consolidated generally. 

Sandstone; grey, fine to medium grained; some mudstone sections (less 
than 25 cm. thick) , sandstone sometimes friable; minor porosity. 
Bitumen in some pores, saturating some medium grained sections. 
(Sample of mudstone taken@ 128 1 ). Minor pyrite. 

Sandstone; medium grained; very friable. Laminated, bituminous, 
Section similar to above. 
20' of core missing - unconsolidated sand. Hole blocked due 
to washing and in-filling. 

(187.0': Hole lost and abandoned. Core barrel lost. Hole completely 
within Post Athabasca (Devonian?) rocks.) 

Drill contractor: D.W. Coates Enterprises Ltd. 
Driller: L. Ross 

Core checked for radioactivity with Scintrex TV-lA. Background readings 

CORE SAMPLES  

FROM I 	TO 	I WIDTH 	 I 

only. 

I 	I 
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OP TESTS 

* 

LOCATION Permit 186 	
HOLE N. DDII 508-9 

DEPARTURE 
CUM. 	 DIAMOND DRILL HOLE LOG 	SECTION --_______________ 	AZIMUTH  

- 	I 	 LATITUDE 	 Dip -_ Vertical 
DEPARTURE -_____ 	 LENGTH 

Project 508 	 ELEVATION 	 puposE 
CORE _j$. 0. 	 co.io  ELDORADO NUCLEAR UMIT!D 	

STORAGE 	 LoGGEE)ay D. Cruickshank rfOOTAOt 

 O 

 91' 

109 	191 

191 	290 

DESCRIPTION 

Overburden 

91' to 109': POST-ATHABASCA SEDIMENTS 

About 10' missing. Mainly argillaceous sandstone, with interbedded 
mudstone. Grey, medium grained, friable, poorly consolidated 
Some vuggy porosity, filled with bitumen (tar) , particularly from 
106' to end of section. Also intergranular porosity in sandstone. 
Bottom part (including missing part?) soft and muddy. 
Paleozoic (Devonian?) 

109' to 437.5 1 : ATHABASCA FORMATION 
- 

Athabasca sandstone, oilstajned (bitumjxjous) in parts; from 109' to 121' 
over 60% is dark oilstained, some massively. "Clean" sandstone is 
buff to whitish, well sorted, medium grained quartz sandstone. 
Largely cross-bedded. Has muddy partings, some mud-chips. Bedding 
planes from 900 to 70 0  to the axis at core. Some pinkish banding. 
Some hematitic partings @ 111 1 . Mottling below 170 1 . Intergranular porosity only. 

Athabasca sandstone. Oilstains rare (mostly near top). Buff, medium 
grained, cross-bedded. Occasional pink to red (hematitic?) bands 
@ 930 -70 0  to axis of core. Mud-chips and muddy partinqs are common. 
Odd specks of mottling (possibly chlorite?) . Intercranu1ar porosity 
only. (So far: typical Athabasca Formation sandstone). 

Sandstone, as above , except for more pinkish banding and some purplish 
layers throughout the section. No .bituinen. Mottling very rare. 
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FROM 	TO 

	

362 	368 

368 1375.5 
375.2382 

	

382 	436.5 

436.5L 7.5 

437.5460 

460 	472 

DIAMOND DRILL HOLE LOG 

DESCRIPTION  

As above, but highly fractured. All fractures filled with solid 
tar up to 1 cm thick. 

Same as in 290' - 362. 
Coarser sandstone, with pebbles and purple bands up to 1 ft. thick. 

Cross-bedded. Mud-chips and mud along partings. 
Basal conglomerate. Subrounded clasts in sandy matrix. Granular 

conglomerate near top (less than pebble size) , coarser fragments 
from 392' down. Mainly buff, with purple banding in top 16 1 . 

Poorly sorted. Maximum diameter of pebbles about 5 cm (2') 
Poorly bedded (to no bedding). Matrix in bottom part becomes 
dark-purplish. 

About 1 ft. zone of gradual transition, between basal conglomerate 
and top of regolith zone. 

437.5' to E.O.H.: PRECAMBRIAN BASEMENT AND REGOLITH ZONE 

Strongly altered: Basement rocks and regolith: softer and less 
silicified than in previous DDH 1 S. Deeply weathered, with 
original textures obscurred, color varies from very light (clays) 
to reddish and dark purple. Present grain size is fine 
(e.g clays and hematite) 	A few unaltered and flattened quartz 
crystals @ about 455'. 

Highly silicified regolith, original textures destroyed. From 465' 
to 466 1 : vugs and fractures coated with hematite. Mostly grey 
to light pinkish grey. From 470' to 472 1 : fractures coated 
with hematite. Clay layers parallel to core axis @ 472t, also some clay minerals above. 

Altered basement rocks with original gneissic textures becoming 
more apparent. Very 9trongly hematized mostly reddish, some 
purplish in upper part of this section. Original texture is of 
coarse grained granitic gneiss; the present texture is finer. 
Clay alteration. Not well silicified; soft. Gneissic 
foliation about 60 1  to axis at core. Less than 10% quartz, 
poor porosity. 
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PAGE No ....... . ........................ 	 HOLE 

CORE 5A.MPLES 

FROM 
	

TO 	 AVtXArU 

I 
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I 	 P.2o 

530 1 590 

1 590 	597 

DIAMOND DRILL HOLE LOG 

DESCRIPTION 	- 

Altered rock with original texture apparent. Pale grey, 
indicating mainly clay alteration, with some greenish layers 
(altered feldspars?). At 498' about 1 ft. zone of altered 
pegmatite. 
Grain size medium to coarse. Original rock was probably 
gneissic granite. 

As above, but darker. Deep red-purple. Feldspars altered to 
whitish and pale greenish minerals (clays?) . Porosity is 
generally very low; some fracture porosity. Medium to coarse 
grained. Gneissic granite. 

Pale greenish grey to purplish altered coarse grained gneissic granite. 
Locally more fractured than above, with specks of tar in fractures. 
All minerals except quartz are altered. Numerous purple sections 
appear below 550 1 . Soft and friable, not silicified. Some 
fracture porosity (low). Some chloritic alteration with fractures. 
At 572' foliation at  40 0  to core axis. Specks of tar in fracture @ 585'. 

Similar to above but less altered and fractures. 

(End of Hole #9 @597', still in altered granite). 

Casings could not be removed from the hole; probably 
blocked by boulders. 

Drilled by: D.W. Coates Enterprises Ltd. 
Driller: L. Ross 

Core was checked for radioactivity with Scintrex TV-lA, 
readings on 1-2 x B.G. Part of the hole was probed radiometrically. 

FOC TAGE 
To 

92 
	

502 

03 
	

530 

PAGE No. . HOLE 508-9 

CORE SAMPLES 

FROJ 
	

WIDTH 	 AVEPLAGLS 



— — — — — * — — — — — — — — — — — — — — 

J /44 	 I PY 
I 

&5-3 	 h—( 

r 
IOD

0 

 

p 	s 	 cier tro(e 

I 	 I 

	

3O— 	
I 	 t 	

II 

I 	
I 

- 

I 	¶ 

I 	 I 

	

— 	 Pot— 	bL,5c4 

	

/- 	

-- 	p1_ nI'1 	cjccoi 	 ) 	c- 

	

- 	 G-r1 , 	orl/ 	36ideJ, 

	

— 	 I 

 

6;4 

 

• 	 I 	 Gc_..-l( 	 - 	s-- 
I 	 1 	 I  

	

- 	
OCA. 	OQCb 

p Qr/)r. 

	

' 4O - 	
I 	 3e 	 ' 

	

c 	* 	
I 	

° 	•' 

1:1 	
I 



j 	
?ô— 

/— 

HI 
130- 

H 
I" 

- 

.200 — 

A 10 
— I 

H 
•Ila— 

ISO 

- 

I 

I 	 - 

I 	I 

— 

I 1ce,ç 	 . 

- 

	

- 

	

- - - - - - -  - - - - 

&r1 	rI1 

Chcc 	F 

mQc c.hps YJ 
:.. 	 Q 

- 	eol 	Sryj 

4 	ILl 

II 	
l 

I 
00' 



- - 

	

- - - - - - - - - - - 

JL  

	

_H 	 H 

H 	H H 

I 	 I 	 I  

32 	
_j I 	 (/ L0b scc 

G0r40'( 

7' I' 

 

'T' O( 	pro/e  

- 

I c 
N 

H 

?- - H 

iT 
H. 

.- 
c: 

3Ev- 

A
31 0

-  



I 	 I 

I 	 ¶ 	
% 

32 

-.: 	
çit 	oq(o-e 	; 

Of 
v 	 V 	 ; 

400 	
V 	 - 	 V  

	

• , 	
Pi..rff 	S 	

cV., ,  r 

	

I4 	. 

4IÔ— 	
: 	

HI 

1146 	 'r 	
cc 	LAc—--1 	

V• 

3~1  

	

14vaa( 	.e,sse S V  

Gk 

- 	 ~ + ar 

V 	 1+ 	+ 	
kfor.4c  

jar's- 	G.e'.er1ly 	 ro1L 	V 

I 	 1• 	+ 	I 	 Vi 

 

4pp - 	 I 	 .. 	
fQt1 I 	 I i1 	Q1 • 	 74(t. 

I 	
-er 	• r' j f 	o# 	£Qc+:. 

Ao 

V 	 V 	

V 

V 	 V  

_E 0 	- 	 I 	

I 

Ii 

- 

L1J1,40 - 

9&- 

3L 

— — — — — — — — — — - — 
	

— — 



t 

- - - - - - - - - - - - - - - - - - - 

:P 

- 	DTP TESTS 

LOCATION .le.imj.t.]_P 7 	 HOLE No. 

DIAMOND DRILl. HOLE LOG 	SECTION 	AZIMUTH  

LATITUDE 	 D I P Vertical 
DEPARTURE _........ 	 tENGTH 

Project 	 ELEVATION 	Surface... 	PURPOSE 

ELDORADO NUCLEAR, r, rl. CORE ......:. c. 	 COMPLETED PJLLL..________ - 

FOO TAG 

RO 	 . DECRIPTON 	

STORAG E_Tfl:.•==. 	oCr & 

1 

	

0' 1121' 	Overburden 

(121'to275 _5 	POST-ATHABASC;SEDThIENTS) 

121 142 	Devonian (?) argillaceous limestone with possibly some dolomite. 
Medium gray, very fine grained, horizontally laminated. 
Fossiliferous, with brachiopods and crinoid stems. Generally 
very tight, only a few vugs. 

142 157 	
.Interbedded mudstorie and limestone (laminae from 1 mm. to 15 i' nun thick) 

Some small dark bands (bitumen? and/or mud) 	Mud laminae soft. Locally porous. Gray. 
157 172 	Mudstone, first 5' calcareous, becomes arenaceous from 165' down. 

Gray to bluish gray. 
L72 252. 	

Argillaceous sandstone. Gray, friable, poorly cemented. Hard, siliceous, 
black, cherty (?) patches, from 196' to 217 1 . Medium grained, 
coarser toward bottom. Good intergranular porosity, some vuggy 
and fracture porosity. From 233' to 250' laminated (90 0  to core axis) 
mudstone with muddy sandstone, well consolidated, quite vuggy in 
places. From 250' to 252.5' the 'section is coarser grained, grading 
into conglomorate in next section; very porous (intergranular and 
small vugs) 

	

52. 268.5 	
Granule to pebble sized conglomerate in sand matrix (probably reworked 

Athabasca sandstone ?) Clasts are mainly quartz or chert; a few 
gneissic pebbles in lower part of section. Grey. Good intergranular 
porosity, some vugs. 

0M 	 WIDTH H A V U&Q U 



- - - 	 - - - - - - - - - - - - - 

DIAMOND DRILL HOLE LOG 

DESCRUrrION 

Sandstone. Pinkish-buff s  medium grained fractured, poorly consolidated. 
Intergranular porosity. Probably reworked Athabasca sandstone. 
(No bitumen or tar seert in above sections.) 

(275.5' to E.O.H. 387': ATHABASCA FORMATION) 

Typical Athabasca sandstone: Medium to coarse grained, buff to reddish 
pink, with some pebbly layers. Hard, well indurated quartz 
sandstone with intergranular porosity. Not well sorted. No mud. 
Massive, poor bedding (indistinct) , a few cross beds. Rare purple 
bands toward bottom of section. 

Varicoloured sandstone; buff to pink to dark purple distinct bands 
of variable thickness (often gradual) 	Wavy but approximately 
horizontal bedding. Poor sorting. Medium grained, occasionally 
coarse. Mainly intergranular (with some fracture) porosity. 
Some smell quartz clasts. 

Sandstone. Buff above, pinkish below, medium to coarse grained. 
Intergranular porosity. Homogeneous (massive) 	Indistinct bedding. 
Some small quartz pebbles throughout. Poor sorting. 

Sandstone, varicoloured, as in 308' to 325.5' (above). Purple bands 
increase in thickness and frequency toward bottom of section and 
purple colour becomes dominant. 	Bedding is wavy and mainly 
horizontal; in places bedding is lenticular. Intergranular and 
some fracture porosity. Poor sorting. Number of quartz clasts 
(pebbles) increases with depth. Section also becomes hematitic 
in about last 10 feet. 

Sandstone. Pinkish above, becoming darker reddish-pink below with 
crossbedding. Also thin lenticular beds of whitish fine grained 
material toward bottom of section. A few quartz clasts (up to 
1 cm thick) throughout section. Medium to coarse grained; 
intergranular porosity, hard well cemented. 
(No tar or bitumen in any of the above sect-ions) 
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FOOTAGE 
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268.51 275.5 

275.5 ij 308 

308 
	

325.5! 

325.5 332 

332 	367 

367 
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O8-l0 DIAMOND DRILL HOLE LOG 	 PAGE No 	 • 	HOLE 

_ FOOTAGE_ 	 DESCRIPTION 	CORE SAMPLES 
UOM 	TO 	

FROM 	TO 	I WIDTH 	% 	 AY.1CU 
- 	 ...-.-.

-•-• ------• 	 -' 	 - - . 	-: 	 - 

End of Hole #10 8 387'; hole was abandoned due to sand cave-in 
causing rods to get stuck; 130 feet of 
rods and core barrel had to be left in the 
hole. Bottom of the hole is apparently still 
well into Athabasca sandstone. No downhole 
logging was carried out. Core was checked 
radiometrically with Scintrex TV-lA; all 
readings were within 1-2xB.G. range. 

Drilled by D W Coates Enterprises Ltd 
Driller 	L Ross 
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LOCAT I ON 	HOLE No. 	Iii.U8l]DIP 
DIP TESTS

—

TO 	TOTAL 	 C0AP 	 CUM 	 _ 	DIAMOND DRILL HOLE LOG 	SECTION 	AZIMUTH  

	

DEPARTURE 	 LENGTH 
Project 508 	

UMITW

ELEVATION 	Q— 	 PURPOSE 	 tX-at~ 

VLOM 	TO 	 • 	 DESCRIPTION 	
WIDTH 	% 	 AVLOIS 

0' 	224' 	Overburden (mainly sand) 

No bedrock encountered; drilled to 224' with Tricone bit 
(NW casing) until run out of casing, hole then abandoned

.  

Drilled by D W Coates Enterprises Ltd 
Driller: 	L. Ross 

(DDH #508-11 was the last hole drilled in 1976) 
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I 

DIP TUTS 	
LOCATION 

Permit 187 

DIAMOND DRILL HOLE LOG 
	

SECTION  

LATITUDE  

DEPARTURE  

Project 	508 	 ELEVATION ..iirF,r 

CORE  
ELDORADO NUCLEAR UMTTID 	

STORAGE 	 Camp 

OXerburden 
(66' to E.O.H. @ 368 1 : ATHABASCA FORMATION) 

Typical Athabasca Sandstone: 
Medium to fine grained pale whitish pink with minor darker pink to purplish 
banding and bedding 9 90 0-70 0  to core axis. Some indistinct crossbedding. 
Hard, well indurated quartz sandstone with intergranular porosity, poorly 
sorted. Contains occasional white mud-chips., also some mud alongpartings. 
Grades into next, more banded section. 

Sandstonè becomes more banded, with more pronounced crossbedding, and less 
pure. Mud chips and muddy partings more frequent in mid part of this section. 
Fine to medium grained, hard. Bands often wavy or lenticular, colour from 
reddish pink to dark purple, width usuallyless than ½" a few small (+ ¼') 
•brownish clasts associated with banding. Crossbeddings from 90 0  to 600 to 
..ore axis. 

The above grades back into light pinkish white to buff sandstone similar to 
66 1 -75' section. A few mudchips and muddy partings. Minor light-purple 
banding; indistinct crossbedding in places. Mostly fine grained, very hard, 
wl1 indurated, very little porosity. 

The above grades into more differentially sorted sandstone. Fine to medium 
grained with some coarser layers of porous quartz sand up to i in thickness. 
Numerous purplish banded sections alternate with whitish uniform sections. A 
few large (up to 1" long) mudchips; some muddy partings associated with dark 
banding. Some narrow, dark, hematitic bands have B/A up to 2xB.G. keg. a 2' 
section with several thin bands ( 143') Crosshedding, with good sorting of 
sand, occurs several times in this section; bedding 900 to  700 to axis of 
core. Bedding and banding does not always coincide. The banding is often 
wavy, lens-like or almost spherical and may cut across bedding planes. Good 
intergranular porosity in coarser portions.  

Grades into, poorly bedded, not well banded, almost white to buff, fine to 
medium grained quartz sandstone. Some l'-2' portions are coarser grained 
with good intergranuiar porosity. A few mudchips. Some very small (less 
than 1/8") dark greenish black specks scattered throughout ( tarnished pyrite) 
Hard, well indurated. 

FROM 
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To  

	

66' 	75' 

	

75' 	99' 

99' 130' 

175' 

175' 224 

140U No. 	DDH45  
AZIMUTH  

Vertical 
LENGTH __...__.. 

PURPOSE 	 t:J 
COMPLETED .Feb.. 12. 1977 

LOGGED By H. ______ 

DESCRIPTION 
FROM 

CORE SAMPL1 

TO I WIDTH I 	I 	AVAU 	- 



I 

FOOTAGE 

	

FROM 	TO 

	

224' 	238' 

	

238' 	270' 

270' 	290+' 

290-' 332' 

332" 332.5' 

332.5' 368' 

DIAMOND DRILL HOLE LOG 

DEZCRIrrION 	- 	 - 

FRW 

As above, but containing darker, purplish banded portions with occasional 
large mud chips; also mud along fractures; parts are crossbedded. Pyritic 
specks as above. 

Similar to 175 1 -224' above, with sorting more common. Fine to coarse grained,  
with intergranular porosity, occasional blebs of pyrite. Minor cross-
bedding, 90 0_80 0  to core axis. Pinkish white. 

The above grades into more banded and layered sandstone. Banding is pink 
to brownish purple. 	Occasional mud in chips and fractures. Pyritic blebs 
often larger (up to ¼") and in clusters or rough layers. Banding often 
wavy or lenticular, with lines converging around dark purplish spots sur- 
rounding some mud chips. Some crossbedding with good sorting locally. Cros 
bedding and banding may intersect; some - purplish-brownish mottling. 
Gradual change to "muddier", less pure looking sandstone containing coarser 
sections (sorting) with pinkish to brownish bands. Several fractures con-
taining whitish gray mud ¼"-½" thick; 2" to 3" (+?) section of layered pale 
greenish white mud (fissile) at 303' 0 85 0  to axis of core. Minor mottling 
(brownish spots) . Some "sorting", with thin coarse grained layers of sand 

• throughout section. 

About 6"of fissile, whitish grey, soft mud, perpendicular to core. 

Sandstone as before: pinkish white with with many thin bands, pink to 
purplish, throughout section. Occasional mud chips; also mud in some frac-
tures. Mottling, with small purplish spots and minute greenish-black specks 
(pyrite?) Cross bedding usually indistinct. Frequent sorting of coarser 
grain sand in thin layers, containing minor mud. Banding is often wavy at 
various angles and may cross the bedding, reddish toward E.O.H. 

(END OF HOLE #12 @368' - still in sandstone (302').) 

Drilled by: D.W. Coates Enterprises Limited 
Driller: 	Larry Ross 

Core checked for radioactivity with SPP2 scint; readings 10-20 cps, some 
darker bands up to 25 cps. No tar (oil staining) was seen. 

PAGE No ..... .......................... 	 HOLE DDH #5Q.2 

CORE SAMPLES 

TO 	WOTH 	 . 	AYPJ.GU 



FROM 55 

North of Permit 214, 

ARTURE 	 LOCATION... 	HOLE No. DDH #508-13' 
cUM. 	 DIAMOND DRILL HOLE LOG 	SECTION 	 ,•,• 	 AZIMUTH 

	

- LATITUDE 	 DI? Vet t 1ca 	- 

	

1 - 	 . 	 DEPARTURE ______ 	LENGTH 218 foot 

	

Project 	508 	 ELEVATION 	 puposs J22) 

	

CORE 	COMPUTE 	 222L. 	2LL ELDORADO NUCLEAR LIMITTO 	
STORAGE Base Caj_ 	LOGGED BY Laanela - 	 .. ..,. 	:--•.........-......-:-:-:--,=____._ 

* 	 . 	 DESCRIPTIoN 	 : 	 CORE SAMPLES 

Overburden. 	 - 

(120' to E.O.H. 	218 1 : POST-ATFIABASCp. SEDIMENTS) 
Core recovery a 	tbou 40%. 

Muddy Sandstone (to sandy mudstone): 
Medium grained. Buff to locally light greenish-gray coloured; soft, friable 
and very-porous. Very broken core(poor recovery and poor drilling), parti-
cularly from 128' to 168' where core consists of very muddy rubble, most of 
it (±60%.) being washed away; pyrite blebs (up to 1/8" across) and fine crystals 
are common in this part. Bedding is not obvious. Some 1"-2" portions are 
clay-like (can be cut with knife). 

•he last 7 feet shows some layering, with thin cherty bands and nodules, also 
- .some soft greenish bands, nearly horizontal. Harder, more sandy towards bottom 

of' this section. 

Hard, buff to gray coloured finegrained sandstone cemented with clay. 

Fractured, whitish, very fine quartzitic sandstone, cemented with minor clay. 

Fine to coarse grained sandstone (as in 175'-175.5' above), becomes coarser 
toward bottom of section, with quartz grains in clay-like matrix. Gray. Some 
ihtergranular porosity. Contains occasional altered, angular rusty pebbles 
(±½"), and pyrite in some fractures. Probably reworked sandstone from the 
above sections? Grades gradually into next section 

Similar to above but coarser; broken core, about 3' missing. Reworked sand-
stone. 

About 90% of core is missing; consists of 6 pieces whitish, soft quartz sand-
stone, with softer parts being washed out.' Very porous; much quartz. 

Reworked sandstone (as in 183'-188 1 ). Medium to coarse grained, gray, quartz 
grains with clay matrix. Porous. 

About 75% of core missing. Grades from the section above into brecciated, 
mixed rock near E.O.H.: Sand-clay matrix contains green fragments of chloritic 
metamorphic material. Some fracturing; fragments are angular. Assumed to 
hr recTrli 
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175' 
	

5.5 

175.5 76' 

176'. 83' 

183' 188' 

188' 198' 

198' 208' 

208' 218' 

DIP TESTS 
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DIAMOND DRILL HOLE LOG 	 PAGE No.? . HOLE DDH#508-J 

	

FOOTAGE 	 OECRIrflOM
CORE SAMPLES 

FROM 	TO 	 FROM 	To - WIDTH 	%  

(END OF D.D.H. #13 @ 218'. Hole was abandoned due to drilling, i.e. blocking  
and casing becoming stuck. About 60 feet of casing was broken off and left 
in the hole.) 

The core was tested with a SPP2 scintillometer; no radioactivity above 
background was noted. 

Drilled by: D.W. Coates Enterprises Limited 
- 	 Driller: 	Larry Ross 

COMMENTS: No Athabasca Formation sandstone was observed in the core. The 
bottom part of DDH #13 appears to consist mainly of reworked 
sandstone with some fragments of metamorphic rock 



- 	

- - * - - - - - - - - - - - - - - 

DIP ?I?I 

LOCATION  

ZEC7ION 	 -. 

LATITUDE  

DEPARTURE  

ELEVATION Surface 
CORE B.Q. 

Base Camp 

DESCRIPTION 

Overburden. 

(196' to 222 1 : POST-ATHABASCA SEDIMENT) 
Core 

Sandy Mudstone: 
to very muddy sandstone. Some sebtions are mostly clay and silt. Yellowish-
grey where sandy, greenish gray where clayey. Medium-hard locally, but mostly 
soft. Finer grained toward top, but increasingly coarser (gritty) toward 
bottom. Bottom 2' contains increasingly larger quartz grains,with quartzite 
fragments (of reworked Athabasca sandstone) in the last 6 inches, in muddy 
sandstone matrix. Two rusty-brown soft ferruginous portions, 8" and 4" thick, 
@ about 205' and 206' respectively. Intergranular porosity in sandy portions 
.with 9mall vugs, particularly toward bottoth of the section; contains also some 

- g±een clay chips and thin layers of clay (¼"-½") , mostly horizontal. Minor 
-blebs of, and fine grained pyrite: Quartz grains are well rounded. Good core 
recovery, but some clay-rich core is broken. 

The contact with the next section (below) is sharp and definite. 

(222' to 383': ATHABASCA FORMATION) 	 - 
Core recovery 97 to 100% 

Typical Athabasca Sandstone: 

In sharp contact with the above section. Recovery almost 100%. Medium to 
coarse grained, hard quartz sandstone, colour almost white to pale gray to 
pale pink in more layered portions. Coarser portions have intergranular poro-
sity, with minor vugs and minor whitish clay in matrix. Bedding and sorting 
becomes more apparei1t in bottom half of this section; some angular to sub-
angular quartz grains are up to 1/16' to 1/8 in diameter. one inch thick 
mud layer @ 248.5'. Some crossbedding, up to 60 0  to core axis. 
Transitional between the sections above and below much like the above sand-
stone which becomes locally more banded. Has more whitish clay in matrix; 
less pure quartz. Fine reddish-pink to-,purplish bands occur in top 1½', with three 1 11  to 1½" thick, hard, fine, buff coloured mud layers. Bottom 1' is 
very hard, fine grained, pink to purplish quartz sandstoneMinor crossbeddin 
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196' 	222' 

	

22p' 
	

254'! 

254' 
	

258'! 

DIAMOND DRILL HOLE 1.00 

Project 	508 

ELDORADO NUCLEAR UMflED 

HOLE 	DDH #508-14 
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DIP Vertical 
LENGTH 	 - -- 

PURP SE Recco (strat. 
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DIAMOND DRILL HOLE LOG 

• 

PAGE ............... ........ ........ .HO(.E 

- CORE SAMPI.tS DESCRIPTION 	-  
 

FROM 	O 	WIDTH 	 I 	AY[L&GCi 

Variably coloured, strongly banded Sandstone: 
Very coarse to medium grained pale pink parts of the section alternate re-
peatedly within a few inches with very fine grained reddish-brown, hard, 
cherty and hematite rich layers. Some smooth nearly horizontal parting 
occurs along layers of thin very fine clay. Medium to coarser grained part 
show whitish clay in matrix; quartz grains are subangular to subrounded; 
some intergranular. porosity, also some small vugs. Crossbedding is not weL 
defined; poor sorting. 

Greenish-gray cherty bends and lenses (often distorted or broken) appear in 
bottom half of this section; these are often bounded by hard, buff-coloured 
clay or fine mud and dark hematitic material. 
(Core recovery about 96%) 

Similar to transitional zone in 254' to 258 1 above: Impure quartz sand-
stone with some clayey, or locally, hernatitic, matrix. Contains a few 
pyrite blebs and red (hematitic) mud chips. Pinkish-white to buff; medium 
to coarse grained. Intergranular porosity, some vugs. Minor crossbedding, 
.sorting generally poor. 

The above sandstone becomes moe banded again, similar to section 258 1 -280' 
in places. Dark purplish bands increase in thickness and frequency'toward 
bottoitof section, alternation with whitish, more quartzitic;layers. Con-
tains many thin, fine, brick-red hematitic blebs and fine fracture fillings 
and mud-chips. From fine to, coarse grained. Sandstone becomes increasingly  
impure. Contains also some buff coloured flattened mud chips. 

The above - sandstone has become predominantly dark purplish in colour; fine 
to medium grained, in places coarse grained very im2ure sandstone; -contains .  
minor reddish he ma titi c  and light pinkish quartzitic bands, and some narrow,-  
fine, buff coloured mud sethns along partings. Contains also buff coloured 
clay filled blebs 1/16" to 1/4" across (clay alteration?) 	Crosbedding is 
not apparent. All minerals, except quartz, alteied to clay or fine purplish 
material. 

Light to dark purplish-gray coloured, with gradual indistinct banding. 
Poorly sorted, fine to coarse grained impure sandstone with clay in matrix. 
Some intergranular porosity. Hard. Bedding is indistinct. 

• Sandstone, as in 336'-341.' ,above. Strongly and repeatedly banded. 

Sandstone, as in 341'-345 1 . The very fine to medium grained quartz-rich light 
pink to light purple coloured impure sandtone in top part of this section 
becomes very gradually coarser and poroustoward the bottom. A 
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	HOLE LOG - 	 PAS 	 HOLE #5 

FOOTAGE 	 OCRIVtIOH 	
* 	 ____________________COREAMPLL5 

FROM 	TO 	 IROM 	TO 	WIDTH 	% 	 AYLAGL1 

broken portion of core from 372' to 34' is soft, and fiiab1é,iith clay 
matrix and pyrite blebs along fractures. Gradually grades into next section 
below: 
(383 1  to 419': RED MtJDSTONE = TRANSPORTED REGOLITH) 

383' 	419L 	The core has changed from quartz sandstone above into predominantly pur
- 

plish brown to dark brick red mud- or siltstone, containing sand grains 
and some angular to subangular quartz clasts (up to ¼") and thin buff to 
grey coloured mud or clay seams (1/16" to 1/4u thick, horizontal fl, in 

repeated successions Some bedding - 
Section from 390' to 408' contains only a few quartz clast (mostly 1/16" 
to 1/4fl across) in fine, dark reddish-brown clay-like matrix with poor 
poroi.ty. 
From 408' downward, large angular clasts of quartz, up to l"across, start 
to appear, usually in poorly defined layers. Grades into next section 
below: 

(±4l9' to 433': PRE-AThABASCA REGOLITH) 
Core recovery about 97% 

419' 	429 	The above red mudstone has now gradually changed into brecciated regolith: 
The quartz clasts have increased in size (up to several inches across) 
and frequency (up to 50% of content); enclosed in the above red, fine grain d 

- rnudstone as matrix. Sorneclasts of altered (chloritized, ematized) base-
ment fragments appear. Colour dark .reddish brown to broynish black. .(Part 
of section from 424' to 426' is very much like section 383'-419.) Very 
hard; poor porosity; good recovery (including all previous sections) 
Silicification increases toward bottom of section 

429 1 	433 	The above regolith becomes even coarser and more brecciated and silicified. 
The original igneous - metamorphic textures are not yet apparent. Part of 
this section,429' to 430', is mainly light-greenish quartz, with chlorite 
scattered throughout. The red herriatitic material grades locally into thin 

• veinlets of specular hematite. All rock forming minerals, except quartz, 
are altered. Very hard, no porosity. Quartz clasts form more than 50% 

• 	of core. 

(433" to 475 1 : ALTERED-WEATHERED PRECAMBRIANBASEMENT) 

433' 	444± 	Sharp change from above brecciated rock - into a medium grained, strongly 
• altered and weathered, dark reddish-brown rock: Relict foliation (±45 0  to 
core axis) probably indicates the original gneissic texture of rock At 



- a - - - - - - - - - - - - - - - - - 

DIAMOND DRILL HOLE LOG ROOTA  
7-  - __ (433' tcy 444!±, con' t) 

about from 437' downward, the core becomes more strongly silicified and 
the gneissic texture is harder to discern. 

456 1 ± 	The core consists now largely of quartz and altered greenish feldspars, 
with irregular blebs and small stringers of dark red-brown hematite. Very 
strongly silicified, no porosity; hard y  The above gneissic texture become 
completely obliterated. Quartz is mostly pale green, with some whitish 
clasts. 

456 	467'± 	The The above 

	

 wea 	gneissic rock, similar to 
433'-444' above. Contains also 2-3 highly silicified portions similar to 
444'-456' above. Very gradually changes to less weathered and altered 
granitic gneiss (gneissosity about 60 0 70 0  to core axis). 

470 1 ± 	The core has now become still altered but recognizable dark reddish to 
dark gray granitic gneiss. Clay minerals in fractures. 

475' 	Granite. Reddish; medium to coarse grained, still slightly altered;top 
• part pegmatitic. 	 - 

(475' to 478 1 : UNALTERED GNEISS) 
478' 	Reddish dark grey gneiss, quite fresh and un.-altered. Last 6" mostly 

whitish quartz. 

(END OF DDH #14 @ 478 1
.) 

The core was checked with SPP2 scint.: no N/A above 2 x B.G. was encounte 
The DDH #14 was also logged with a downhole gamma-ray probe for the Total 

• Count (plotted separately) 	The centre part of the red mudstone section, 
about 398' to 408 1 , has readings 4-6 x B.G. 

Drilled by: D.W. Coates Enterprises Limited 
Driller 	Larry Ross 
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DIP TESTS 
DIP 	 LATITUDE 

- 	CODE.. 	 CUM. 

H 

LOCATION 
Permit 217 	 HOLE No 

DDH # 508-15 

CUM. 	 DIAMOND DRILL HOLE LOG 	SECTION __________________ 	AZIMUTH ______________- 

	

LATITUDE -_________________ 	 DIP _Y9...________ 
DEPARTURE -______ 	___________ 	LENGTH .iQ__.__ 

Project 	508 	 ELEVATION Surface 	 PURPOSE Recco (strat.) 

CORE 	 Q 	 _. 	COMPUTED 	
TT7 

ELDORADO NUCLEAR UMFTZD 	
STORAGE Base Camp, 508 	LOGGED H. Laanela 

CORD SAMPLES 

FEOM 	I. 	TO 	I WIDT)4  I 	I 	AVEDAQIT DESCRIPTION 

Oierburden 

(170' to E.O.H. @ 238': PRECAMBRIAN BASEMENT) 

Dark gray medium grained hornblende gneiss. Strongly foliated 8 60 0-70 0  to core 
axis, some fracturing along foliation. Top 1½' crumbly and broken with some 
feldspar altered to clay (recent weathering) . Feldspar becomes progressively 
fresher and more reddish-pink toward bottom. Dark (mafic) minerals estimated 
abou.t 65-70%, feldspar about 30%, very little quartz.' 

The. abov gneiss becomes progressively less and less foliated, with some parts, 
½" to several inches thick, becoming granitic. Reddish feldspars become more 
common, rock becomes generally coarser grained. Quartz in granitic portions. 
Minor weathering along ,  fractures. 

.Coe 'from about 193' to about 198' is very dark, almost black, with red feld-
spars, and gneissic texture no,longer discernible. It has a porphyritic 
appearance. Quartz-filled veinlets and fractures from 198' to 200'. At 200' 
the rock is fractured and apparently intruded by coarse reddish granite. 

Coarse red granite. 

Th above are repeated as follows: Gneiss from 202' to 204'; granite 204'-206'; 
porphyritic and less foliated gneiss 206 1 -213 1 (±);granite 213'-215'; porphyritic 
gneiss 215'-238' (with some granite 9 217'-218', 225'-227' and236'-238') All 
changes become more and.more gradational. 

(END OF DDH 45 9 238 feet) 

Core was tested with a SPP2 Scint.;no anomalous radioactivity (eg. more than 1½-
2 x B.G.) was detectdd. 
About 70' of casing was lost in the hole (broken). 

Drilled By: D.W. Coates Enterprises Limited 
Driller: 	Larry Ross 

COMMENTS: Core consists mainly of dark hornblende gneiss, locally with strong 
foliation; no appreciable weathering. Intruded and altered by 
granite 
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DIP TESTS 
DIP 	 LATITUDE 	I 	PEPATUR 
_ç0u. 	 I c. 	 DIAMOND DRILT. HOLE LOG 

Project.508 

ELDORADO NUCLEAR LIMITED 

DESCRIPTION 

- - - - - - - - - - - - - - - - - - 

LOCATION 
North of Permit 215 

OLE NO.DDH_#508-16 - 
SECTION 	AZIMUTH _ 

LATITUDE _______________ 	 Vertical 
DEPARTURE - 	• 	LENGTH 

ELEVATION Surface 	 Recg9Jstrat.) 
COREQ 	 COMPLETED.±tj977 

Base Camp (508) 	LOGGEDGY H.Laanela 

CORE SAMPLES 

To 	I WIDTH 

-_ _ 
Overburden; many many boulders in the last 20 1 ±. 
(110'to568': ATHABASCAFORMATION) 

Athabasca Sandstone: 	 - 
Light pink to buff coloured throughout, with very-little change in colour, tex-
ture or grain size. Fine to locally medium grained, minor crossbedding in 
places (80 0_70 0  to core axis) , occasional mud chips. Good core recovery, about 
90-95%. Some intergranular and minor fracture porosity, a few small vugs local y. 
Hard. 	- 

Minor (less than 5%) "dead__oilstaining"throughout this section, mostly in laye s 
and 'fingers" from ¼ to 1 inch thick and parallel to bedding, associated with 
.reate,r porosity. Oil stain locally increases to 10-15% on some ½-2 feet 
..intervals. Frequency of oily streaks increases toward the bottom of this sec-

""

tiOn. Minor purplish mottling and layering appears from about 142' down. 
\7ertical fractures-from 163'-165' (with minor clay and oil stain) and 183.5'-
184.5' (with brownish clay, and oil stain). 	 - 	- 

Sandstone as above, but with increased frequency and thickness of oily streaks. 
"Dead oil stained" sandstone about 10-20% of total core, locally more than 
40-50% in sections ½ to 1½ feet thick; a few streaks are several inches wide. 
Grades into less oil stained sandstone below. Oily streaks parallel bedding 
(90 0 70 0  to core axis) . A few isolated mud chips. 
Athabasca sandstone as in previous sections 	Oil staining (less than 5%) dis- 
appears completely below 290 1 , sandstone becomes even more homogenous and 
uniform: pale pinkish buff in colour, fine to medium grained, almost no frac-
turing, very few mud chips and minor vugs, intergranular porosity. Sorting 
poor; minor crossbedding. Core broken from 298' to 312' (with some vertical 
fracturing in last 2 feet.) Vertical fractures' from 301'-313' are partly 
filled with small pyrite crystals; pyrite also permiates the core up to ½" to 
1" from the fracture. Grades-very gradually into section below. 

Sandstone has more noticeable-dark pink to light purplish streaks along bedding 
planes. Crossbedding has become more noticeable (about 20_50 0  locally to core 
axis), also minor sorting. Otherwise nt much change.. Oil staining has 
completely disappeared, core is hard, unbroken, not fractured, with intergranulr 

FOOTAGE 

0 110 ,  

110' 209' 

209' 277' 

277' 365' 

365 ' 400' 
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DIAMOND DRILL HOLE LOG 	 PAGE No 	HOLE DDH#508lc 

FOOTAGE 	
DESCRIPTION 	- 	 CORE SAMPL3 

TO 
 

FROM -_ 	TO 	WIDTH 	 AYUJCU 

(365' to 400'±, con't) 
porosity. Colour predominantly light pinkish buff. Occasional mottling 
caused by small blebs of pyrite (.also pyrite in some minor fractures) 
Grades gradually into section below. 

400' 	5681 	Sandstone has become more homogeneous and uniform again, (similar to section 
277'-365') 	Pyrite more common, occurs as streaks (parallel to bedding), in 
some minor fractures, and as irregular blebs, usually less than 1%, in the 
top half of the section. Some reddish, hematitic and porous parts in the 
lower 50 1 , in the coarser grained and more porous parts. This part has also 
some more noticeable sotting and crossbedding. 

(END OF DDH #16 @ 568 feet) 

Core ecovery has been from 95% to almost 100% throughout all sections. 
Generally, very little change; any minor changes seen occur gradually over 
tens of feet. Radioactivity of core (scanned with SPP2 Scint.) only 20-
40 cps (±B.G.) 

Drilled By: D.W. Coates Enterprises Limited 
Driller: 	Larry Ross 
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