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.1 	SUMMARY 

I
L

Norcen Energy Resources Limited, on behalf of the uranium 
Joint venture with Campbell Chibougamau Mines Limited, E & B. 

	

I 	 Explorations Limited and Ontario Hydro holds two blocks of 

I .Quartz Mineral Exploration Permits in Northeastern Alberta. 
The Archer permits which cover 179,200 acres include permits. 
208, 209, 210 and 211 which were acquired on January 28, 1976. 

I LThe five Richardson Permits totalling 229,600 acres include  permits 6 876 120002 to 6 876 120006 acquired on December 23, 1976. 
 

I
t

. 	A surface prospecting and geochemical survey conducted 
over the Archer permits during the summer of 1976 indicated 

j .  . 	that the edge of the Athabasca Formation was further vest 

I .. than anticipated.. This survey also revealed that the per . vasive cover of glacial overburden in the area prevented 
V the useful application of any further surface Prospecting V 	

V V 

	

I 	
V 
 in the area. In evaluating the situation, the authors felt. 

. 

V 
V 	

that present exploration techniques limited the search for 

	

_y tVe .V2• 	 . 	 Athabasca sandstone uranium deposits to 
areas where the unconfornu.ty between the Athabasca Forinat,ion and the underlying basement was less than 152.5 metres j500 
feet) below the topographic surface. As a result, 2 	 V 

	

... 	permits 212 and 213 were surrendered to the Crown and the 	V V five Richardson permits were acquired. 
V 	 V 	 V 	 V 

	

V.. 	

. 	The lack of outcrop and the far travelled nature of the 
V 

	

I 	overburden iz Northeastern Alberta coupled with the importance 
of locating the margin of the Athabasca Formation indicated -: 

	

V 	 .. . to the authors that a reconnaissance stratigraphjc drilling V 	

V 

	

I 	program would be required to narrow search area. The 1977 
drilling program over the permit areas was designed to: 

a) define the edge of the Athabasca Formation 
V 	

b) outline the areas where the combined thickness of 
V 

	

1. 	 . At 	sandstone and overburden was less than. . 
V 	 152.5 metres (500 feet)

. 	
V 	

V VV 
V 

eV. 

V 	
C) examine the unconformity at the base of the Atha,V 	V 

	

• 	. V 	bascapornjatjon 	
. 

	

j 	

. 	d) determine whether the Athabasca Formation in Norcen 

	

• 	V 	 permit areas contained a favourable physical, and 	V V 	 chemical environment for uranium deposition 	V V V 	V 

I
.V 

	

	
e) determine whether the cause of the lake sediment 	V V 	V 	

anomaly on permit 210 was due to local mineralization 
or part of a halo "down ice" from the Cluff Lake 
Deposit. 	V 	

V 	
V 	V 	V 	

V 	V V 

1 



1 	 2. 

I .  f) examine the basement for its potential as a site 
for trapping uranium from supergene solutions per' - 

I
colating along the unconformity. 

A total of 1245 metres (4082 feet) of BO (1 3/8 inches 

I 	
in diameter) drilling in 8 holes was carried out between 
August 15 and October 2, 1977. Core recovery from all holes 
was near 100 percent with the exception of short sections of  
unconsolidated sand within the Athabasca Formation where 

I recovery was approximately 50 percent. 	 : 

Drilling results indicate that the combined thickness 
of the overburden and Athabasca Formation underlying the 

I Archer permits exceeds 121.2 metres (500 feet). 

. 	

No further work is ,  recommended for the Archer- permitsH 
and those Richardson Permits lying to the west of the Richardaon 
River. These areas should be either optioned or oreturned to 
the. Crown. The 76 sections of permit 687612002 and the 6 

I 	 sections of permit 687612000 should be retained. On the 
basis of the success of the electromagnetic method in locating 
conductors associated with the uranium deposits at Key Laice, 

I.  Maurice Bay either -an airborne electromagnetic or reconnaisSance ground electromagnetic survey .is recommended for this area 
in 1978. 	 .- 

I 	. 	. S 

I 
I 

I 
I 
I 

1- 



INTRODUCTION 

History 

I
I Exploration for uranium in northeastern Alberta was ' 

. sparked by the announcement by Gulf Minerals of their discovery,  
of a uranium deposit at Rabbit Lake, Saskatchewan in 1968. 

I 	A massive land acquisition covering most of the Athabasca 

I L.. Sandstone Basin attracted various companies to conduct air-
borne spectrometer surveys in northeastern Alberta. The 
absence of outcrop in this area produced discouraging 

I 
:. results and very little ground follow-up was attempted. 

The following list of companies were active in the area 

R. H. King, 1969 

. 	

Pacific Silver Mines & Oil Ltd., 1969  

Fort Reliance Limited & Ensign Oils Ltd., 1969 

t 	National Nickel 	. . 	 .. 	:. . . -. 
GeoX 

Velocity Surveys 

Meyers & Paulson, 1970 	. 	. 	 .. 

Maclntyre Mines, 1969 

. 	 Canada Southern Petroleum, 1969 	 -.• 

• 1nco Exploration Ltd., 1968  

I North Canadian Oils Ltd., 1969 

Leal Mines, 1969 	. . 	 . 	.. - .. 	.- .-. 

j. 	 Radex Minerals, 1969 

j 	

In 1974 Eldorado Nuclear acquired several permits in 
northeastern - Alberta initiating a second phase of uranium 
exploration and prospecting. Norcen, under the name of its 

I.. 
	wholly owned subsidiary, Great Plains Development Company • • 	

. Limited, acquired 6 permits in January of 1976. Several 
other companies acquired permits and by June, 1976 most of 

• 	 the area available for acquisition over the Athabasca 

I .Formation in northeastern Alberta was covered by exploration permits. (Consult the accompanying map for details on the 
land status in northeastern Alberta and northwestern Sas-

I .  katchew).  
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• 	 Previous Exploration by Norcen 

I 
 

This report covers two blocks of permits, which the 
authors, for the purpose of simplification, refer to as the 

I. 
 Archer Permits and the Richardson permits. The Archer Permits, 

• Quartz Mineral Exploration permits numbered 208, 209, 210, 211 
are named after Archer Lake which, due to its central location, 
was the site of the camp used during the geochemical and I,.. surface prospecting program conducted during the su1wier of 
1976. The Richardson Permits numbered 687612002 through 

.......................... 687612006 are named after the Richardson River which represents 

j 	

. the dominant topographic feature of the area.  

The Archer permits originally consisted of 6 permits 

i .. 

	•' .. covering the western margin of the Athabasca Formation as it 
is indicated on Research Council of Alberta, Map of Bedrock 
Geology of Alberta, 1970. During the summer of 1976 the 
author conducted a combined prospecting, surficial geology 
and lake bottom geochemical study over this area. The authors 
concluded from this study that the margin of the Athabasca 
Formation was located much further to the west than indicated 

j . . 

	

	

. on the geological map published by the Research Council of 
Alberta or indicated by the reconnaissance seismic study by 
Hobson and McAulay (1969). '(For details on last year's 	. 

I.  .•
S 'exploration see Norcen Energy Resources Limited, 1976 yearend 

• 	, Report Quartz Mineral Exploration Permits NE Alberta and . , • - 
Athabasca River Areas by G. McWilliams and D. K. Sawyer). 
The recommendation by' the authors in this report were that I :........ large sections of the permit area should be dropped and that 
additional permits south of Richardson Lake be acquired as 
soon as possible. 

I Drilling 

I ..,. 	.' The 1977 exploration program on the Norcen Quartz Mineral Exploration permits consisted of eight diamond drill 

	

V.. 	 holes totalling 1221.7 metres (4006 feet). One hole was  

I 
... 	

drilled on each of the five Richardson Permits and three holes. 
on the four Archer permits. Drilling commenced on August 18 
and the last hole completed on September 29, 1977. The drill. 
was mobilized from Leduc to Fort McMurray via truck and from 
Fort McMurray to Embarras via barge down the Athabasca River. ' 
The winter road southeast to Embarras provided good access 

I to the first four drill sites. The drill mounted on a Nodwell 
trailer and a camp consisting of three 10 x 18 foot tents 	• 
mounted on trailers provided good mobility. Moves and crew ' 
changes to the four holes not accessible by road were carried 

I 	out witha Del]. 206B helicopter from a base camp located 
at the Embarras air strip. 	 . 	•' 	. 

V 	

. 	

V 

I 
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5. 

I 
DRILLING SUMMARY 

Ho1e5 

I 
LLocation: Tp. 107 R5 Sec. 28 SE West Of the 4th Meridian Permjt No. 211 	N.T.S. 74L 

Started: September 3, 1977 	Completed: September 10, 1977 0-115 feet 	0-35.1 metres 	- 	overburden 
115 827 feet 35.1 252.2 metres - 	Athabasca sandstone: 
Bole 

Location: 'Tp. 107 R2 Sec. 28 NE West of the 4th Meridian Permit No. 210 	N.T.S. 741 
Started: September 20, 1977 	Completed: Septeml 	24, 1977 

	

0-156 feet 	0-47.6 metres' 	- - overburden 

j 	

156 604 feet 47.6-184.2 metres - 	Athabasca sands one 
Ho1e#8 

j - 	 Location: Tp. 104 R2 Sec. NE West of the 4th Meridian 

I 

Permit No. 208 	N.T.$. 74L 
Started: September 26, 1977 	Completed: September 29, 1977 

	

0-114 feet 	0-34.8 metres 	- 	overburden 
114 747 feet 34.8-227,8 metres - 	Athabasca sands to 

I 

I 

I 
-S 	55 

IS- - 

I 
I 
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REGIONAL GEOLOGY 

The northeast corner of Alberta is occupied, by 6,000 square" 
miles of the Canadian Shield, consisting of a complex of igneous, 
metamorphic and sedimentary rocks ranging, in age -from 1.7 to 
2.3 billion years and forming part of the Churchill Structural. 
Province.  

South of Lake Athabasca lie rocks of the Athabasca Forma- - 
• tion within the Athabasca intracratonic basin. This Formation 
• covers an area of 40,000 square miles mainly in Saskatchewan 

and reaches 'a thickness o 	000 fet. However,-approximately 
1,200 square miles of this-  abaSa Sandstone occurs in Alberta' 
and appears on islands in Lake Athabasca as well as small penin-
sula's located as Shelter point and Fidler Point-on the north 
shore of Lake Athabasca. 	. ' 	. 	' 	• 	 • :" 

The Athabasca Formation is considered to belong to the 
Paleohelikian Era (1.3 1.7 billion years).  

DESCRIPTION OF THE ATHABASCA FORMATION 	
' •" 	

' "' 

The formation consists Of quartz sandstone with minor 
interbeds of shale and siltstoné and a basal gritty sand- 	' - -- 

• stone conglomerate unit. The formation lies in an oval 
shaped basin coverin in excess of 98,800 square kilometres 

• (38,000 square-miles) in northwestern Saskatchewan and 	- 
• approximately'31 1 000 square kilometres (12,000 square miles) - 

in northeastern Alberta. The formation dips toward the centre 
of the basin where it reaches a thickness of 1,800 metres 
(6,000 feet). A pronounced unconformity underlies the 

-. Athabaärmatjon and in some localities probably depending 
on the composition of the Archaean basement rocks a regolith 
is developed. 	. 	 . 	" 	' •. - 

DESCRIPTION OF OF THE ATHABASCA FORMATION IN THE NORCEN COPE' 

Ccmiposition 

The sandstone is composed almost entirely of quartz 
.grains bound together by selica and/or clay cement. Shale 
and argillaceous siltstone beds occur as minor interbeds of 
1 to 20 centimetres (0.5 to 8 inches). 	'• '• 

	 : - 

Colour 	 • 	-. -. 	. - 

The sandstone ranges in colour from a white buff 
colour to a dark maroon colour with light buff and pink, the 
most coibmon. Colour banding is common with alternating pink 



7 . 

white and maroon. Red and pink colours are due to a surface I 	 coating of hematite on the sand grains and on the cementing 
clay minerals. The dark maroon colour appears to be caused - - 
by a concentration of fine specular hematite grains in  the  matrix of the sand. There would appear to be an increase in 

I
I 

	

	hematite content with depth. In hole number 8, there was a 
distinct concentration of hematite in the sandstone above - 	
and at the basement unconformity. Dark grey colours are 
caused by tar and bitumen coating the sand grains. Dark 

I
L

grey coloured sand occurs in porous horizons adjacent to 
fractures. 	 - 

The siltstOne beds occur in tan buff colour, chlorite • 	 green colour or deep hematite red colour. Locally these : 	 beds are laminated with fine millimetre thick alternating • 	
laminations of dark red and light green. 

çMENT NDP UBILITY 

Both silica and clay cement occur in varying. abundance. 
Where silica cement is present the sandstone is hard and - • non-friable, when clay minerals form the cement the sand-stone is moderately friable and when little of either is 
present the sandstone is extremely friable or as in a short section of hole number 8, unconsolidated. The permeability 
of the sandstone is affected by the amount of cement present, 
the presence of impermeable siltstone beds and locally by 
secondary fracturing. Locally permeable horizons are 
clearly indicated by leaching of the hematite in the sand-- 	
stone creating colour banding. 	

: 	- 
Grain Size and Sorting 

The sediments range from fine sand through fine 
pebbles, but medium grained sand is the most abundant. In 
holes 5 and 6 there appeared to be a gradual increase from - 
fine to medium grained at the top to medium to coarse and 
coarse grained sand at depth. Locally some beds show 

I 	distinct textural laminations in which there is a marked 
• 	 contrast and grain size in adjacent laminae and layers. - 

Structures 

I Inclined and -truncated laminae are prominant - 	features and occur on a large scale and on a small scale - - 
as represented by festoon cross -laminations with individual • 
laminations several millimetres thick. In hole number 5 : 
a sandstone breccia unit 1.6 metres (5.2 feet) thick was 

I 
I 



I 
8. 

1 	intersected which showed distinctive intrusive relationship 

j
e

with the surrounding sandstone.' Fractures in the sandstone 
• 	 above the breccia unit are filled with a mudstone identical. • 	

to the matrix of the breccia. The breccia consists of 
extremely angular fragments of sandstone and siltstone up 

• 	 to 5 centimetres (2 inches) in diameter in brick red to 

	

- 	 H orange sandy mudstone matrix. 	
'- 

' 	 Fractures in the sandstone are locally a prominent 
feature and intersect the core axis at 10 to 15 degrees, 
These fractures are filled with clay, silica or tar. 	-' 

I 

I Unconformity  

j •• 	

The unconformity underlyi the Athabasca Formation 
was only encountered in hole numbe 5. The'unconformity was 
outlined by a concentration of hematLte in the matrix of the 
sandstone and in the highly altered, basement rock. The upper 

I .•• 
	level of the granitic basement rock is highly altered by 

• 	' 	insitu chemical alteration of feldspars and micas and 
replacement by hematite. This zone of alteration and 

I . 	replacement gradually decreases downward over a depth of • 	 10 metres (30 feet). 	 '• 	 . 	 - 

I 	
Radioactivity 

 
Background levels of radioactivity as measured 

with a hand held McPhar TV-IA spectrometer were low, less 
than 1,000 counts per minute, and no readings above 1.5 
times background were over the sandstone or over the granitic 
basement rock. '. 	 ' 	 • 	 '. 

I 
I 

1 	• 	 • 	

;' 	 • 	

;:,: 	

• 

	

'I 	 • 	 •- 	 • 	 • 	 1' 	 •• 	' 

I 	- 
I 



- 	

•* 	 - 	 - 	•.. 	-. 

I . 	

CONCLUSIONS 

The primary objective of the 1977 drilling project in 

I' 	
northeastern Alberta was to outline the western margin of 
the Athabasca Formation. In objectively assessing the : 
state of the art geophysical and geochemical methods, the 
authors estimate 152.5 metres (500 feet) is the maximum I depth below the surface at which a uranium ore body could 

• 	be detected. If we use this arbitrary depth limit to • 	evaluate the Norcen permits, the four Archer permits are 

I 	located too deep within the basin to have potential of 
detecting uranium ore zones located along the Athabasca 
Formation - Archaean basement unconformity. 

I Drill hole number 7 was located within a lake sediment 
geoch emical anomalous zone, with values of 18.8 parts per • 
million uranium as compared to a regional background of less I . than 2 parts per million. This hole reached a depth of 
184.2 metres (604 feet) without encountering any anomalous.  radioactivity. The author concludes that this anomaly is - - 

j. 	

not due to. local mineralization, but rather, is due to .................. uranium in the ..glacial overburden which originated from 
the Amok uranium deposit at Cluff Lake, Saskatchewan. 

I 
I 
I 
I 
I 
I 

I 	 .. 
I 



RECOMMENDATIONS 

. 	
. 	The Athabasca Formation Archean conformity underlies 
the Archer permits at depths in excess of 153 metres (500 

I.... 
feet). It is the understanding of the authors that the state 
of the art geochemical and geophysical tools, are unable to 
detect uranium mineralization at this depth. Since the 
primary exploration target in the Athabasca basin is uranium. 

ity the 
- 

j 	

mineralization located along the unconform 	chance of • 	
- discovering uranium-deposits in this area is remote. These 

permits should be surrendered to the crown on their January 1 
28th anniversary date. 

I 

I: 
I 
I 
I 
I 
I .  
I 	- 
i 	 - 
I 
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NOflCEN ENERGY RESOURCES LIMITED 
DIAMOND DRILL RECORD 

PROPERTY: 	AP43M QUA=mmzLAL PER4as
_HOLE NO. 5 

SHEET NUMBER 	1 	 N.T.S. NO, 	74L 	 STARTED Septenter3, 1977 

COLLAR P 107 R5 Se 	 CLAIM NO. 	rIfljt 211 	 COMPLETED ?eptexrber 101, 1977 
W of the 4th ridian 	SEARING 	ULTIMATE DEPTH 87 feet/252,2 nthrs 

ELEVATION 	950 feet/390 maters DIP 	 - 88 	 PROPOSED DEPTH  

Depth 	 Description 	 Mineral- Core 	- Asy (ft/rn) 	
ization Recov. - - - 

0-35.1 Overburden 	- 	glacial outwash 

- sand with small _boulders _above _outcrop.   

35.1-36.0 Sandstone-massive pink fine grained wall sorted clay and silica 	 0.9 

Trent 

36.0-37.2 Sandstone-as above with maroon secticris and brick red clay 	1.2 

minerals in fractures 

37.2-38.1 Sandstone-massjve uhite medium grained silica cement 	 0.9 

LOGGED BY 	 DRILLED BY 	CORE STORED  

- 



NORCEN ENERGY RESOURCES LIMITED 
DIAMOND DRILL RECORD 

SHEET NO. 2 'PROPERTY APOMQu1?rzMEpArpEI4rrs 	 HOLE NO. R 5 

Depth 	 Description 	 Mineral- Core 	 gj 	- 
ization Recov. 	- - - 

38.1-44.5 Sandstone-massive to weakly banded,white, textural laninaticris 	 6.4 - 	-  

due to contrasts in grain size 

44.5-45.5 3andstone-cross-larninated, white to pink, cross-laminations are 	 1.0 

indicated by inclined truncated colour laminations 

up to 4 an apart 

15.5-58.6 Sandstone-massive white grey, tar in fractures and in irregular 	 3.1 

blotches adjacent to fractures thin laminated beds of 

siltstorie claystone occur at 48.2 and 55.4 

58.6-59.8 Sandstone-massive to weakly banded pink fine grained, clay 	 1.2 

cennted, local bands of purple laminated siltstone  

claystone. 

- 	 - - - - - 
	I 

- 

	

ism ow 	ow.I - -ow - ow moll- 



NORCEN ENERGY RESOURCES LIMITED 
• 

DIAMOND DRILL RECORD 
SHEET NO. 3 	PROPERTY 	TARP (1Jpq MTPTpj 	

HOLE NO. P.5 
AHCHER

Depth I  
(ft/rn) 	 Description 	

lMinera 	Core 	
jAs!L 

 

59.8-60.7 S 	
izat ion !cov. 

n 	 I - I st e-ssi, width maro 	
- 0.9 

- - - - 60.7-63,6 Sandstcne  -Massive pink fine grained with local laminations 	 2.9 
purple siltstone claystone 

63.6-63 	Sandstone-massive 	eyrediiin grained 
03 

- - - 63.9-64.1 Sandstce-Silt&.tcne laminated pink sandstone and light brown 	0.2 - 
to Yellow  siltstone 

64.1-65.4 Sandstone-massive white sandstone minor silt- 	L3 E_ stoz 

5 Sandstone-massive pink fine to Medium grained tar in fractures  
and n 	sandstone  I 

66.5-68.6 Sandstone Siltstone-.pink sandstcje and laminated yellow-brown 
	50%  

siltstone  

----- - - - - - - 



NORCEN ENERGY RESOURCES LIMITED 
DIAMOND DRILL RECORD 

SHEET NO. 	PROPERTY AR Lhn. WAM MINERPL PECS 	 HOLE NO .  It 5 

Depth 	 Description 	 :Mineral-'Core - - - -say Aft/m)  	
ization Recov. 	 - 

68.6-69.2 Sands e-massive light grey medium grained 	 0.6 	- 	- 

69.2-69.4 Sandstone-Sjltstaie laminated grey, pink and maroon siltstone 	0.2 
and fine pink and white sandstone 

69.4-70.9 Sandstone-rnassj grey white 	
1.5 - 	 - - - - - 

70.9-71.1 Sandstone 	 grey and maroon siltstone and 	0.2 - 	- 
fine grey sandstone 

- - - 

71.1-73.2 Sandstone-massive to weakly banded grey white 	 2.1 - - - - - 

73.2-75.3 Sandstone-masgj pink 50% recovery 	
2.1 - - 	- - 

75.3-75,6 Sandstone-cross-laminated white pink 
	0.3 	 - 

75.6-77.2 Sandstone-masaj to weakly banded pink-grey 	1.6 	 - 

Lift A, mig'' -M 



'1 1 - 	
NORCEN ENERGY RESOURCES LIMITED 

DIAMOND DRILL RECORD 

SHEET NO, 	5 PROPERTY 	
HOLE NO. 	5 

Depth Description 	 Mineral- Core (ft/rn)  
 R ization 	ecoy. 

- - - - 

77.2-79.9 sandstcne-Zessive white madiun to coarse grained with local 	- 	 2.7 
OSs-lanthatjons 

- . - - 

79.9-82.4 Sandstone-massive grey maroon medium grained 	 2.5 

82.4-83.3 Sandstone-ssj pink local cross-laminations 	0.9 	- 

83.3-83.7 Sandstone-fractured. Cits core axis at 150 carbonate and clay, 	 0.4 

minerals on fracture  surface , 

- - - - 83-7-85.9 Sandstone - massive white grey 	
2.2 

- 	 -_- 
85.9-86.5 	ndstcne-S11tstceedded pink white fine sandstone with local  

beds of siltstone 

86.5-93.0 Sandstone-massive-grey white oil stains adjacent to fractures 

	

__________________ 	.1• 

	

1 	6.5 

I 	I 	I_H I I I 
- , - 	 - - - 

LJ _ 
- - - - - - - 1 



NORCEN ENERGY RESOURCES LIMITED 
PIAMOND DRILLRECORD 

SHEET NO. 6 	PROPERTY 1HER LIKE Q(JARrZ MDWAL ?E4rrs 	
HOLE NO. P.5 

Depth 

	

 
(f t/m) 	 Description 	

Minera 	Core 	Assa 
iza t ion Re c ov,  93.0-110.7 Sandstone-massive pink irregular grey bands due to tar 	 17.7 

- - - - - 

- - - - - 
Lb. 7-110. s Sandstone  -massi maroon oarse grained 	

0.2 	 - 

10. 9-112. E Sandstone -mass1e fractured white pink fractures --filled 	1.7 
clay minerals 

	

6-114. 	 ed  be in ink 

- 	 - - - - 

14.7-125.4 Sandst-maj local 
crOss-laMinaticns pink turning grey 	 10.7 

- - -- - - - - - 
 

'Or Purple around fractures 	 . 

hematite staining Occurs at 122.9 (8 an); 	 . 
123.0 (10 an); 123.5 (5 an) 

5.4-126.0 Sandstone-fracture zone light green clay Minerals and tar in 0.6 - - -- 

1- 	 - - - - - - - 

L 

L•L 	 . 



NORCEN ENERGY RESOURCES LIMITED 
bXAMOND bRILL RECORD 

SHEET NO. 	' PROPERTY AR L& QRI'Z MINERZL PERMITS 	
HOLE NO 	R 5 

	

Depth 	
- Descriptj 	

Mineral Core 	Assay 

	

(ft/rn) 	

izatjon Recov. 	- 
26.0-137. Sandstane_band pink with irregular pw:ple hematite or grey 

tar bands 	 11.4  

37.4-138.E SanStofle_osslthd white pink 	
1.4 

38.8-142. Sandstone-bandedgrey pink bands 
	

3.6 

42.4-151.0 Sandstone_ cssate pink 
and grey bands 	

9.6 

1.0-152.8 sandstcne-bande  
d pink and grey bands rrdium "'—d 	

1.8 

	

52.8-168. 	
pink with purple bands hamatjte con- 	 15.6 centrated in beds 161.4 (15 an); 161.6 (45 an); 

162 (20 an) 

68.4-173. Sandstone_bandsd white with irregular puzple and grey bands 
	 5.2 

* 



NORCEN ENERG? RESOURCES LIMITED 
PAMOND DRILL RECORD 

SHEET NO. 	8 PROPERTY -APZM UE QUAM MINERAL PE14TTS 	 ROLE NO. 	R $ 	- 

Depth  
(ft/rn) 	

Description 	 Mineral- Core 	Assay 
ization Recov. 	 - 

L73-6"184.; Sands t 	oss-laminated pink and white 	 16 j'  

184.2-184.4 	 pink fine sandstone and green 	0.2 - 
soapy siltstone  

- - - - - 

184.4-19 15A 	 white pink with fracture zones with 	0. R 

concentrations of tar and clay in 
 

occurring at 188.8 to 189.1 and 190.2-190.3 

- - - - - 

.95.2_195..r Si1tstone-massivegreen soapy siltstone 	0.3 - 	 - 

•95.5-196.2 Sandstone-massivegrey black due to tar in matrix nedji.m to 	6.7 	 - 

coarse grained 

96.2-199. Sandstcne-banded pink white bands 	
3.5 - 	 - 

L97.7-199.E Sandstone SiltstOne-fine green sandstone and siltstcne 
 Tll~ 



NORCEN ENERGY RESOURCES LIMXTED 
DIAMOND bRXLL tECoRb 

SHEET NO. 	9. P 
I  ROPERTV 	L 9 92802  MM4 M.M. -. 	

HOLE NO. fl5 

Depth
' 	 Description 	 Minez,aj Core 	Ast 

	

(ft/rn) 	 __ 	
iza t ion Re c ov. L99. 8-207.1 Sandstone 	ss1arninated pinkwhite with bands of green silt- 	 7.6 

stone occurring at 200.8 (3 an); 201.4 (13 cm); 201.5 ' (13 
an); 203.3 (13 an); 204.2 (5 an); 206.1 (15 an)

.............._ 

	 - 

	

207.4-208.4 Sandstone Siltstone_alternating beds o pink sandstone 
60% 100 	 - and green siltstone 40% beds vary fran 

- - - - - 

2 mm to 10 an 

08.4-223.' SandSthfle_oss_lat white pink, 
shith siltstone at 14.9 	- - 

	

____ 	
212 (23 an), 214 (13 an) tar filled fractures  
214.6 (0.4 m) 221.7 (13 an) 

	

- 	 - 

223.3-226. Sandstone mass white coarse grained with tar filling 
frac- - 3.0 - - 	- 

- - 

26. 3=228.5 Siltstorie Sandstone_inthrd, purple  colour d to hematite 	2.2 	1_ 	- 

—_ 



VI 

NORCEN ENERGY RESOURCES LIMITED 
DIAMOND DRILL RECORD 

SHEET NO., 10 	PROPERTY AP43M LAKE QUA1T2 MINERAL PEI1I'rS  HOLE NO. J 5 

Depth 	 Description  (ft/rn) 	 Mineral- Core 	Assay  

	

izat ion Recov. 	- - - - 
228.5-230.: Sandstone-Brecci.a-very fine brick red to orange sandstone n- 	 1.6 

taming extren1y angular clasts of siltstone and 

sandstone 

30.1-234. Sandstone-imssjv, grey, nediun to arse grained sandstone, 	 4.5  
fractures filled with tar 

6-251 Sandstpne-massiveto sak1y banded, _grey sandstone with abun- 	17.3 	- 	- 
ant white or pink clay crrent 

251.9-252.0 Sandstone-highly fractured pink sandstone abundant tar in 	 0.1 
fractures 

252 END 'Unconsolidated sand and tar in the hole halted drilling 
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• WORCEN ENERG1 RE8Ot7RCE LIMITED 
DIAMOND DRILL RECORD 

PROPERTY:' 	A1ER IZJP.RPZ MINERZLL PER4ITS 	
HOLE NO. 

SHEET NUMBER 	 1 	N.T.S. NO. 7 L 	
STARTED 	Septenter 20, 1977 

COLLAR TP 107 R2 Sec. 28 	CLAIM NO. Permit 210 	
COMPLETED September 24, 1977 

	

West of the 4th Meridian BEARING 	
ULTIMATE DEPTH 	604 ft/184.2 m 

ELEVATION 1000 ft/305 m 	DIP 	
PROPOSED DEPTH  

Depth  
(ft/rn) 	 Description 	 Mineral- Core 	_sy  sa 

izatjon Recov. 
0-47.6 Overburden - glacial outwash ocnposed of sand with saie boulders  

above outcrcp 

- _ 
47.6-107.5 Sandstcne massive, 

 59,9 - - -  
Cementconsists - of silica or white clay minerals,  
locally_  rock _is_  highly _fractured _sa__of_these  

annealed, fracture zones 48.8-49.1, 56.1-57.3,  

58.3-58.4, 64.4-64.6,_65.9-66.1,_73.8-74.4,  

83.3-84.2, 89.2-101.6 

LOGGED BY 	 DRILLED BY 	
CORE STORED 



NORCEN ENERGY RESOURCES LIMITED 
DIAMOND DRILL RECORD 

SHEET No. 	2 tROPERTY ARCHER QUARTZ MINEPAL PERMITS 	
ROLE NO. It 7 

Depth 	
Description 	

Mlneral_J y 
(ft/m) 	

core 	 ssa 
 ization 1 	 I - 

07. 5-108. Sandstc Siltstone-j 	ted grey  medium  grained 	
Recov.

m 	 0.5 
with yellW white siltstone 

	

08-108.8 Sandstone Siltstone
- as above except si1tsne is red due to 	 0.8 

abundance of hematite 

.08.8-109. Sands . 	 tone - qrey sandstone with thin cl nm bands of fine 	0.4 
Lte  

	

L09- 2-110. Sandstone-banded red and white sandstone bands vary 	0.9 
t0-  10 1  in gidth 

	

IITTT 	I 

	

10.1-117. Sandstone-massive white well cemented sandstone, local frac
-  	7.0  

ares  trend l5c~-450tO core axis 

1-117 Silts tone_I Ids tone 
- lamj.nated qreen and red 

 



NORCEN ENERGY RESOURCES LIMITED 
:

DI AMOND DRILL RECORD 

	

SHEET NO, 	3 PROPERTY AP42M QUARTZ MINERLPERM TS - 	
HOLE NO. 	R7 

	

Depth 	f 

	

 
ft /m 	 Descriptjo 	

Mineral- Core 	Assay 

	

j 	

atjon Recov. 
 

fLl7. 2-165. Sandstone-5j 	rredj fine to 	grajned white, t,.mil cenentea 	 48.1 
with yellcw and white clay minerals, local fracture - 
Zones.  

65.3-179.0 Sandstone banded grey and maroon Sandstone  

79.0-180. Sandstcne_crcss_lamnated, grey white 

i$1. 5-18L ..Sandstone - festoon cross-nj 	grey white with outlin- 	 2.7 
ing the cross_1aat ions, local spherical banding 

84.2 	END OF HOLE DIP TEST -88 

............ 
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NORCEN ENERGY RESOURCES LIMITED 
D IA MOND DRILL RECORD 

.PRO 1' E RTY 	iRt11PAR Q(JAPrZ MINERAL PERMrrs 	
HOLE NO. 	R 8 SHEET NUMBER 	1 	

N . T . S.NO. 74 L
STARTED 	Septener 26, 1977 COLLAR T1 104 R2 Sec 9 NE 	CLAIM NO. Penijt 208 	 COMPLETED 	September 28, 1977 

	

V%bst of the 4th ?'rIdian 
BEARING 	

ULTIMATE 	747 fet/227.8 rn ELEVATION 1200 feet/366 m DIF' 	 -90 	
PROPOSED DEPTH 

Depth  
(ft/rn 	 Description 	

Mineral- Core 	I 
) - 	

izatjo 	 Assay 

	

Recov. 	 I 0-34.8 Overburden- glacial Outwash, sand with scrae boulders above 
 

bedrock  

- 	 - - - - 

34.8-37 Sandstone cross_laminated, grey red thin beds 
	

- 23  

71-65 	

I cç p 	 cxiu dep 	 iiJ 
White and 121 

), 53.3 (9 an),  
56.4 (& an); SandstoneSiltstone 47.0 to 48.2 

LOGGED BY 
- 	 DRILLED BY 

- 	 CORE STORED 

- - - 



NORCEN ENERGY RESOURCES LIMITED 
DIAMOND DRILL RECORD 

SHEET NO. 	2. PROPERTY ?R IJ7P1'Z MflERAL P'1ITS --PRt'Wr 208 	 HOLE NO. 	R 8 

Depth 	 Description 	 Mineral- Core 	Assay (ft /M) 	
ization Recov. 	1 -  - - 

65.3-77.8 Sandstone - cross-laminations, grey white with hamatite outlin- 	12. - - 	- - 

mci cross-laminations, beds thicker than previous  

unit 

77.8-80.2 Sandstone - massive, grey, medium to coarse grained 	 2.4 

80.2-81.3 Sandstone - cross-laminated, white and red, fractures filled 	 1.1 

with tar 

81.3-101.9 Sandstone - massive with local cross-laminations, nediun to 	 20. E - 	- 

coarse grained, pink white, local thin coarse grained horizon  

101. 9-104.-': Sandstone - cross-bedded, grey with fine hematite bands out- 	 2.4 

lining cross-laminations festoon cross-laminations 

eliptical betiding 



1 

NORCEN ENERGY RESOURCES LIMITED 
DIAMOND DRILL RECORD 

SHEET NO. 	3 PROPERTY A1E1 QU7RPZ MINERAL PE14ITS PERMIT 208 	 HOLE NO. 	R 8 

Depth 	 Description 	 Mineral-Core 	_As 	- (ft/rn) 	ization Recov. 
104.3-113.E Sandstone - massive, grey pink, weak colour banding itedium to 	 9.5 - - - 	- 

coarse grained, friable 

13.8-115.6 Sandstone - cross-laminated, red pink colour very friable 	1.8 - - - - - 

U5.6-116.1.1  Sandstone - massive, pink, beds up to 50 an thick 	 1.2 - 	- 

116.8-129. Sandstone - festoon cross-laminations, white pink, very fri- 	 12.4 	- 

able fine to redi.m grained 

L29.2-130-C Sandstone - unconsolidated pink fine grained sand 	 0.8 - - - - 

130.0-160.1 Sandstone - cross-laminations, white pink very friable 	 30.1 - - - - - 

- - - - 



NORCEN ENERGY RESOURCES LIMITED OtA MONP DRILL RECORD 
SHEEP NO. ' 	PROPERTY ARCHtR QUARPZ MINEPpL PERM.j - PERMIT 208 	

HOLE NO.  R8 

Depth 	
Description 	

at ion Recov. 
e Mineral- 	 Assay 

(ft/rn) 

 

	

_________ 	

50% 
60.1-160.2 Sandstone - extretely friable, pink poor reoovery 50 % 	0.3 

L60. 
7-183. Sandstone - cross-laminations, white-pink red hematite spots 

	23.2 
up to 2 an diameter 163.4 (9 an) band of white 

siltstone; tar inpregnates matrix of the sandstone 

at 162.8 (3 an), 164.1 (15 an), 166.2 (3 cm),  

167.1 (3 an), 168.2 (3 an) i 170.2 (3 an) 171. 0 

172.7 ( cm), 173.2 US an) 174.5 (3 an)  •  
(6 an), 183.6 (6cm) 

	

-_.83.9-193. Sandstone - massive, Pink-white, local crOss -lamihations, red 	9.5 - hematite t 	 local secticns  

189.3(3an) 

1IIJ 



NORCEN ENERGY RESOURCES LIMITED 
DIAMOND DRILL RECORD 

SHEET NO. 5 	?ROPERy RGiER QtJARFZ MINERAL PE4I's - PERvIIT 208 	 HOLE NO - R 8 
Depth 	

Description 
	CO3 re  JCoe 	Asy - 

	

ft/mt 	

izatjonRecov( 193.4-227., Sandstone - cr0ss-1aith-iatj, pink white with red blotches, - 
	34.4 

very friable grey bands omtaining tar occur at 

	

___ 	 196.7 (3 ), 197.2 (6 ), 210.i (3 ) 
	

- 
27.8 	DIP TEST -890 

 

	

- 	 - - 

-_- 
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APPENDIX 2 

L Summary of Expenditures 
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I
I q y or 77 

r 	 QUARTZ MINERAL PERMIT 208 

I( 
L 	

Drilling Costs 

I [ 	 Mobilization and dexnobjljzatiøn 	. 	
$ 1,116.00 Drilling 747 feet 228 metres  Additional drilling costs (labour c ore 	$10,518.00 I 	boxes, etc.) 	

. 	 .$ 1043• 

'.1
c2 ter BelLaO6B 	 .. 

f 	 Total hours 36.7 	
.  

(. 	
Cost of fuel and transportation of 	. $1,377. 
fuel to Embarras 	

. $ 1,469.00 
Other Costs 

Salaries geologist in field  
and report writing 

 Telephone 	. 	 . 	
. 	$ I 	. 	Transportation (Norcen personnel) . 	

. $ 	43oo 
78.00 

Shipping Core 	 . 	. 	
$ 107. Accommodation 	 O - 	
$ 	00 Spectrometer rental 	 147 . 	 .. -. 	
L 	44!L. 
$27,011.00 If  

I. 
1-- 



I 	 •:. 
SUMMARY OF EXPENDITURES 1977 

QUARTZ MINERAL PERMIT 210 

Drilling Costs 

Mobilization and demobilization 	 $ 1,116.00 
Drilling 604 feet 184-metres 	 $ 8,562.00 

j 	

Additional drilling costs (labour, 	 - 
core boxes, etc.) 	 $3,012.00 

.: 	Helicopter Bell 206B 

Total hours 28.8 hours 	 $ 8,920.00 
Cost of fuel and transportation of 	. 

I fuel to Exnbarras 	 $ 1,153.00 

Other Costs 

Salaries (geologist in field and 	 = 
report writing) 5 days 	 •. $1,073.00 Telephone 	 . 	. 	$ 	78.00 I Transportation (Norcen personnel) 	 $ 	43.00 • 	Shipping Core 	 $ 	70000 Accommodation (5 days) 	 • 	 $ 105.00 

I . 	

•Spectrometer rental 	 $ 	44.00 

$24,176.00 

I 
I 
I 
I 
I 	* 

I 
I 	. 	

0 	 • 	 • 



I 	H: 

I SUMMARY OF EXPENDITURES 1977 

QUARTZ MINERAL PERMIT 211 

Drilling Costs 

Mobilization and demobilization 	 $ 1,116.00 I : 	 Drilling 827 feet 252 metres 	 .. $20,008.00 Additional drilling costs (labour, 
Core boxes) 	 $ 1,443oo I Helicopter Bell 206B 

I . 	 Total hours 23.7 .. 	Tj 78347.00 Cost of fuel plus transportation of 	. 
fuel to Embarrag 	86.00 

I . 	
Other Costs 	 . 

Salaries (geologist in field and 	 - 
report writing) 16 days 	. . 	 $ 1,144.00 Telephone (mobile radio telephone) 	. 	$ 	78.00 

Transportation (Norcen personnel) 	 .$ 	43.00 Shipping Core 	 $ 	73.00 Accommodation 	 $ 18900 Spectrometer rental  

I $32,348.00 

1 
I 
I 
I 
1 
I 	 . 
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QUARTZ MINERAL EXPLORATION PERMIT No.2Q8 

CANCELLED 

——L---- --I---- 
 PREVIOUSLY TRANSFERRED TO: 

- - 	---------*------------I-------- -- - NORCEM ENERGY RESOURCES LIMITED, 
715 FIFTH AVENUE SOUTH WEST, 

—I----- -- -- - CALGARY, ALBERTA. 	 TP. 
T2P 2X7 

DATE OF ISSUE - JANUARY 28, 1976 

—I---- - - - AREA -49920 ACRES 
NO LEASES SELECTED 

• 	I 	- 	 I 	- 	- 
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