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1. 	INTRODUCTION 

1.1 Time of Investigations 

This report contains work performed by, and on behalf of, 
Uranerz Exploration and Mining Limited during the period of 
January 1, 1989 to September 30, 1989. 

1.2 Area 

The Maybelle River project area is situated within north-
eastern Alberta, and lies to the south of Lake Athabasca. 
This is within N.T.S. area 74L, and is between latitudes 
57 ° 45'N and 58 0 30 1 N, and longitudes 110 0 00 1W and 111 0 00 1W 
(figure 1). 

This report encompasses the exploration activities within 
Mineral Exploration Permits 6884100001, 6884100002 and 
6884120001 located in Twps. 104 through 106 inclusive, Rngs. 
4 and 5 inclusive, W4M (Table 1, figure 2). 

. 	2. REGIONAL GEOLOGY 

The Maybelle River area is situated near the northwest-
ern edge of the Canadian Shield, on the western margin of the 
Athabasca Basin. This is within a portion of the Churchill 
Structural province which remains little understood due 
primarily to the lack of outcrop. As a result, there has been 
relatively limited activity by both exploration companies and 
government agencies. 

According to the lithostructural subdivision which has 
been developed by workers within the adjacent portion of 
Saskatchewan, the project area falls within the Firebag Domain 
of the Western Craton (Lewry and Sibbald, 1980). A more 
recent paper by Lewry et al. (1985) describes a new series of 
regional lithostructural subdivisions for the western 
Churchill Province. Within this scheme, the area which is 
bounded on the east by the Virgin River-Black Lake Shear Zone 
and to the west by the Macdonald Fault is called the Amer Lake 
Zone (figure 3, inset). It is projected to extend south-
westerly to the Cordillera beneath the Interior Platform. To 
the north it extends northeasterly through to the eastern 
Arctic and probably beyond. This zone is somewhat synonymous 
with the former Western Craton, but now encompasses the 
geology of the entire western shield region. 

0 
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Table 1: Summary of Dispositions - Maybelle River Project 

No. Province Permit 	Date of Recording 	Area ha 
1 	Alberta 	6884100001 	October 16, 1984 	6,384 

2 	Alberta 	6884100002 	October 16, 1984 	1,7641 

3 	Alberta 	6884120001 	December 13, 1984 	6,704 

4 	Alberta 	6886050002 	May 30, 1986 	 9,216 

5 	Alberta 	6886050003 	May 30, 1986 	 9,104 

6 	Alberta 	6886050004 	May 30, 1986 	 8,896 

7 	Alberta 	6886050005 	May 30, 1986 	 9,088 

8 	Alberta 	6886050006 	May 30, 1986 	 9,216 

9 	Alberta 	6887090002 	September 2, 1987 	9,216 

10 	Alberta 	6888030001 	March 25, 1988 	 5,632 

11 	Alberta 	6888030002 	March 25, 1988 	 8,704 

12 	Alberta 	6888030003 	March 25, 1988 	 8,448 

13 	Alberta 	6888030004 	March 25, 1988 	 6,912 

14 	Alberta 	6888030005 	March 25, 1988 	 7,936 

15 	Alberta 	6888040001 	April 19, 1988 	 4,608 

16 	Alberta 	6888040002 	Aril 19, 1988 	 8,448 

17 	Alberta 	6888040003 	April 19, 1988 	 8,704 

18 	Alberta 	6888040004 	April 19, 1988 	 8,192 

19 	Alberta 	6888040005 	April 19, 1988 	 6,912 

20 	Alberta 	6888040006 	April 19, 1988 	 9,216 

21 	Alberta 	6888040007 	April 19, 1988 	 9,216 

22 	Alberta 	6888040008 	April 19, 1988 	 7,616 
Total 170,132 

Notes: 	1 reduced from 3,376 ha at end of first term. 

Lewry et al. (1985) characterize the Amer Lake Zone as 
a semicratonic foreland which consists of an Archean basement 
with isolated remnants of Aphebian cover rocks. The overall 
level of Hudsonian overprinting is low but variable, with 
restricted brittle to plastic zonal reworking, huge shear 
zones, extensive Hudsonian granite plutonism and isotopic 
resetting. The outliers of Aphebian supracrustals are thought 

• to include both passive marginal platformal to miogeoclinal 
assemblages and local foreland basin sequences, the ages of 
which may be widely differing and difficult to correlate. 
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Within both northern Alberta and Saskatchewan, much of the 
Amer Lake Zone is comprised of Archean cratonic domains in 
which the upper amphibolite to pyroxene granulite facies 
paragneisses and Archean structures are mildly retrograded and 
ref oliated. 

As there is no known outcrop within the project area, its 
lithostructural setting remains conjectural. The basement has 
been mapped both to the north and south of the project area 
as: i) probable pre-Kenoran aged banded granite gneisses 
which show evidence of both an earlier granulite facies 
metamorphism and a later amphibolite facies overprinting; ii) 
high grade, layered to banded metasediinents of probable 
Archean age, found principally within the granite gneisses; 
iii) a series of Aphebian-aged intrusive, massive to foliated, 
amphibolite facies anatectic granitoids, which formed mantled 
gneiss domes and which show several phases of related 
(Hudsonian?) deformation; and iv) isolated outliers of low 
grade metasedimentary and metavolcanic rocks which lie in 
apparent unconformity upon the Archean granite gneisses, but 
which are in an uncertain position relative to the Aphebian 
granitoids (Langenberg and Nielsen, 1982; Godfrey, 1969; 
Godfrey and Langenberg, 1978). There are no evidences of 

• metamorphosed Aphebian supracrustal rocks in outcrop. Burwash 
(1978) however, in a study of the subsurface extension of the 
basement beneath the Phanerozoic cover rocks of the Interior 
Platform did recognize metasedimentary rocks, and suggests 
that perhaps only the keels of infolded Aphebian sediments 
remain. 

Unconformably overlying the basement are sandstones 
which belong to the Helikian-aged Athabasca Group. The 
western margin of the basin has been reinterpreted westwards 
a number of times, most recently by Wilson (1985), who places 
it as nearly coincident with the Richardson River, 12 to 15 
km west of the centre of the project area (figure 3). 
Drilling has indicated the presence of a basement inlier 
within the south-central portion of the project area. 

The irregular, eastern border of the Phanerozoic sedi-
ments is also interpreted as lying for the most part to the 
west of the project area. However, some drillholes within 
the project area intersected what may be embaynients or 
outliers of Devonian-aged Methy Formation dolomites. 

Extensive glacial drift and outwash cover the whole of 
the project area. Of note is a small area of active sand 
dunes which lies immediately to the west of the project area. 

0 
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3. 	INVESTIGATIONS 

Exploration work conducted during the reporting period 
is summarized in Table 2. 

Table 2: Summary of 1989 Field Program Activities for Permits 
6884100001, 6884100002 & 6884120001, to 30-Sept-89. 

Activity 	 Production 

6884100001 

Line cutting: 	3.1 km 
Diamond drilling: 330.3 m 
Lithogeochemistry: 12 sa 
XRD clay analysis: 12 sa 
Time domain EM: 	4 days 
Access roads: 	6 km 

6884100002 

Grid rechaining: 	1 km 
Diamond drilling: 270.3 m 
Lithogeochemistry: 30 sa 
XRD clay analysis: 	8 sa 
Time domain EM: 	1.6 days 
Access roads: 	0.5 km 

6884120001 

Grid rechaining: 	0.4 km 
Diamond drilling: 248 m 
Lithogeochemistry: 18 sa 
XRD clay analysis: 11 sa 
Time domain EM: 0.7 days 
Access roads: 	10 km 

3.1 Diamond Drilling 

A total of 848.6 metres (4 holes, ddh HR61, HR63, HR64 
& HR67) of NQ-sized drilling was completed (Table 3, map 1). 

S 

Downhole (total count) radiometric probing (Mt. Sopris 
2500 with G375A, GF375A, or ST-22 probes) was routinely 
performed through the rods. The output was captured both 
digitally and on a analog strip chart. The geological and 
radiometric logs are contained in Appendix 1. 
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Table 3: Maybelle River Project - 1989 Diamond Drilling Summary for Permits 5884100001, 

6884100002 & 5884120001 

DDH 	LINE & STATION 	PERMIT 	OB 	AGp 	UC BSMT DEPTH AZ. DIP START 	FINISH 

MR61x L148+00N/173+OOE 6884100001 34.1 	- 	- 	0.0 	75.3 240 -60 	7-Feb-89 11-Feb-89 

MR61 L148+00N/173+01E 6884100001 34.1 119.2 182.3 72.7 255.0 240 -60 11-Feb-89 16-Feb-89 

MR63 L128+00N/165+60E 6884120001 19.8 	25.7 	74.9 97.9 172.8 225 -60 21-Feb-89 24-Feb-89 

MR64 L92+OON/161+20E 	6884100002 28.0 	73.9 117.8 152.5 270.3 225 -60 24-Feb-89 2-Mar-89 

MR67 L128+00N/164+95E 6884120001 8.5 	20.6 	66.0 	9.2 	75.2 	- -90 30-Mar-89 2-Apr-89 

TOTALS= 124.5 239.4 	332.3 848.6 

NOTES: OB = Overburden, AGp = Athabasca Group, UC = Unconformity, BSMT = Basement, U = Uranium, 

Cf - Graphite; all depths are along the DDB. 
MR61x was abandoned due to drilling difficulties. 

MR61: L148+00N/173+01E, 2400/_600 (map 1 & graphic-log 1). 
This hole was a follow-up of drillholes MR20 and MR21 in which 
were contained geochemically anomalous values of U, Pb, and 
MgO. The target was the possible intersection of graphitic 
gneisses as interpreted from the lithologies in MR20/21 and 
their position relative to similar rocks in the Dragon Lake 
area. It had been interpreted that both of these holes had 
underdrilled the targeted graphitic gneisses. MR61 was 

• collared so as to intersect the unconformity 50 m west of 
MR20. The original EM-37 conductivity-thickness value was 21 
siemens. 

MR63: L128+OON/165+60E, 2250/_600  (map 1 & graphic-log 2). 
The target of this hole was the follow-up of the basement-
hosted nickel-uranium mineralization intersected in holes 
MR25, and MR30-MR33. 

MR64: L92+OON/161+20E, 2250/_600  (map 1 & graphic-log 3). 
The target of this reconnaissance hole was the southern exten-
sion of the favourable C6/C6a conductor and lithostructural 
horizon. This hole was spotted 3.6 km south from the next 
hole to the north (MR25), on L128N. A broad, 50-metre wide, 
16 siemens, conductive zone, having an estimated vertical 
depth of 190 metres, was defined by resurveying this year with 
EM-37 prior to drilling. The target was estimated to be near 
vertical in dip. Weaker, flanking, EM responses were.also 
outlined to the east of the axis on which this hole was 
spotted. 

MR67: L128+00E1164+95E, 4-90 0  (map 1 & graphic-log 4). The 
target of this vertical hole was to intersect, at the uncon-
formity, the up-dip projection of the graphitic horizon seen 
in MR63. Significant hydrothermal alteration was present in 
MR63 in both the Athabasca Group and basement rocks, as was 

. a five metre interval of brecciated graphitic gneisses in the 
basement. This hole was spotted 27 metres grid-west along the 
unconformity of MR63. 
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3.2 Lithogeochemistry - Drilicore 

A total of 39 core samples were submitted for chemical 
analyses. In addition to the 1 metre split core samples 
collected through mineralized or anomalous sections, 
successive 10-metre composites through each of the Athabasca 
Group formations were routinely collected in each hole. The 
composite material consisted of a piece of core collected 
every 1.5 metres. All samples were analyzed for 25 major, 
minor, and trace elements by an I.C.P./A.A. package, plus 
total and partial uranium, boron, arsenic, and bismuth (Table 
4). The data is contained in Appendix 2. 

Table 4: Routine Lithogeochemical Analyses 

Accuracy at 
Element Detection background 
(or oxide) Limit levels 	Digestion Method 

AlJ3 
FeO3 
CaO 
MgO 
K3 
Nap 
Ni 
Pb total 
Pb partial 
Mo 
P35 
Zn 
Cd 
Co 
MnO 
Cr 
V 
Be 
Cu 
Ti02 
Zr 
Y 
La 
Th 
Sr 
Ba 
• total 
• partial 
As 
B 
Bi 

0.2 	HF/HNO3IHC104 
0.01 	HF/HNO3/HC104 
0.01 	HF/HNO3/HC104 
0.01 	HF/HNO3/HC1O4 
0.025 HF/HNO3/HC1O4 
0.01 	HF/HNO3/HC1O4 
1 	HF/HNO3/HC104 
2 	HF/KNO3/HC104 

2.5 	HF/HNO3/HC1O4 
0.01 	HF/HNO3/HC104 
1 	HF/HNO3/HC104 
1 	HF/HNO3/HC104 
1.5 	HF/HNO3/HC1O4 
0.001 HF/HNO3/HC104 
30 	HF/HNO3/HC104 
1 	HF/HNO3/HC104 
1 	HF/HNO3/HC104 
1 	HF/HNO3/HC1O4 
0.01 	HF/HNO3/HC1O4 
5 	HF/}tNO3/HC104 
1 	HF/HNO3/HC104 
2 	HF/HNO3/HC104 
3 	HF/HNO3/HC104 
5 	HF/HNO3/HC104 
4 	HF/HNO3/HC1O4 
0.2 	HF/HNO3/HC1O4 

4N HNO3 70 °C 
0.2 	HF/HNO3/HC104 
0.2 	KOH Fusion 

AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
I CP 
ICP 
ICP 

Fluor. 
Fluor. 

A(Hyd.) 
ICP 

. 

0.1 
	+ 

0.01 
	+ 

0.01 
	+ 

0.01 
	

+ 
0.01 
	+ 

0.01 
	

+ 
1 
	

+ 
2 
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+ 
0.01 
	

+ 
1 
	

+ 
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+ 
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+ 
0.001 
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3.3 Drillcore Semi-Quantitative XRD Clay Analyses 

Twenty-nine Athabasca Group sandstone samples were 
submitted for quantitative XRD clay determinations (illite, 
chlorite, kaolinite, % clay, and accessory mineral determina-
tions). The material for these was taken from the 10-metre 
composite samples submitted for chemistry. The objective of 
these analyses is to outline anomalous clays (typically 
chlorite) related to U mineralization. This data forms part 
of Appendix 2. 

3.4 Time Domain EM Surveying 

A total of 6.3 days of time domain EM surveying was used 
to define drilling targets for the 1989 season (map 2). The 
contractor's report is contained in Appendix 3. 

During February, 1989, a total of 4.2 km of fixed loop 
profiles and 0.8 km of moving loop profiles were completed 
under contract by JVX Ltd. of Toronto. The equipment used was 
a Geonics EM-37 unit, operating at a primary frequency of 30 
Hz. For the fixed loop work, transmitter loop sizes varied 
from 200 m x 400 m for the shallowest targets, up to 800 m x 
800 m over deeper sandstone-covered areas. For the moving 
loop surveys, loop sizes were 100 m x 100 m in one case and 
200 m x 200 m in a second area. Receiver measurements were 
taken at 50 m intervals on all profiles. The work is 
summarized in table 5. 

Table 5: Summary of 1989 TDEM Surveying in Permits 6884100001, 
6884100002 & 6884120001 

Grid 	Conductor 	 Fixed 	 Moving 
Area 	Target 	Permit # Loop (km) Loop (km) 

L164N 	C6a,C6b 	6884100001 	1.9 	0.8 
L92N 	C6 	6884120001 	0.7 

-- 	-- 	6884100002 	1.6 
TOTAL 	 4.2 km 	0.8 km 

Area 1, Line 164N: The objective of this work was to provide 
better resolution of the C6a, C6b conductor system in the 
vicinity of 1986 DDE MR22. A new grid of 3 short lines was 
cut perpendicular to the established basement strike 
direction, as shown in Maps 1 and 6. 

• 	

Fixed loop TEM profiles were completed from opposite 200 
m x 400 m loops and clearly identified the presence of the two 
basement conductors spaced approximately 225 in apart. The 

. 

. 
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horizontal component profile data from both transmitter loops 
are shown in Figure 4. The western conductor horizon (C6a at 
8+75E, line 1+OON) is the stronger, with an estimated 
conductance of 31 5, versus 18 S for the eastern conductor 
(C6b at 11+00E, line 1+OON). Evidence of an easterly dip 
(steep) is noted for the C6a horizon. Due to the shielding 
effect of the dominant C6a conductor, or possibly due to an 
unusual dip orientation, the eastern conductor is not visible 
in the fixed loop coverage from the western transmitter loop. 
The TEN responses are compatible with depths to basement of 
165 m, as indicated in the nearby drillhole NR22. 

Moving loop profiles were completed on line 1+OON to add 
more information on the C6b horizon. Two transmitter to 
receiver spacings (100 m and 200 m from the transmitter loop 
centre) were used to provide a comparison of conductor 
responses and resolution. The horizontal components (Hx) of 
both sets of spacing data are shown in Figure 5. In this 
representation the data are plotted at the receiver location 
(100 m or 200 m to the east of the transmitter loop), which 
should provide an Hx component peak in Figure 5 at each 
conductor location. 

• 	 The 100 m spacing profile displays better spacial 
resolution but is more affected by noise than the 200 m 
spacing profile. In both cases, the dominant C6a conductor 
is clearly shown in late time channels in the vicinity of 
8+75E. The C6b conductor is bOnfirmed to be in the vicinity 
of 11+00E. At this location there is a striking migration of 
the late time moving loop peak responses towards the east, 
which is probably caused by a shallow angle of dip towards the 
east for this conductor. 

Area 2, Line 92N: Fixed loop TEN coverage was obtained from 
two 200 m x 400 m loops as shown in Nap 6. The C6 conductor 
horizon in this vicinity had previously been identified by a 
1985 Horizontal Loop EN survey (an extremely weak response) 
and by a nearby 1986 TEN survey (EN-37 by MPH Consulting, 
Ltd.). 

The horizontal component data from both fixed loops are 
shown in Figure 6. The late time peak responses from both 
loops settle at 160+OOE, the C6 conductor axis, witha decay 
time constant of 3 msecs - equivalent to a conductance value 
of 16 S. The conductance value obtained from the eastern loop 
is slightly larger, suggesting a steep (near vertical) dip 
towards the northeast. At early times (channels 1 to 6) a 
weaker basement conductor is visible in the western loop 
profile at 157+75E. This has a rapid decay (0.1 msecs) and 

.  low conductance value (0.8 5), and possibly represents a 
poorly conductive segment of the flanking conductor horizon 
CS. Some early time migrating responses on the eastern side 
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of C6 (from the eastern loop coverage) could represent a 200 
in-wide package of low resistivity basement (ie. weakly 
graphitic or brecciated and altered basement) and/or altered 
sandstone in the region 160+00E to 162+00E. 

The apparent depth of 
present coverage, is 190 m. 
because of the interference 
features mentioned above. 

the C6 conductor axis, from the 
This value may be overestimated 
of the nearby weakly conducting 

3.5 Linecutting 

Linecutting which was carried out in the course of the 
geophysical surveying was undertaken by tiraner2 personnel. 

3.6 Access Road Building 

A contractor was hired to open both existing drill access 
trails as well as push new trails to this year's drilling 
sites. 

S 

. 
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4. STATEMENT OF EXPENDITURES 

.  

Table 6: 1989 Year to Date Expenditures by Permit, 
to 30-Sept-89. 

Permit 6884100001 

Line cutting: 	3.1 km @ 	$400.00 	$1,240 
Diamond drill: 	330.3 m @ 	$106.00 	$35,012 
Lithogeochem: 	12 sa @ 	$39.63 	$476 
XRD clay: 	 12 sa @ 	$22.00 	$264 
Time domain EM: 	4 days @ $1,880.00 	$7,520 
Access roads: 	6 km @ 	$995.00 	$5,970 

	

subtotal = 	$50,481 
Prorated costs: 	 + $43,180 

	

1989 total= 	$93,661 

Permit 6884100002 

Rechaining: 	 1 km @ 	$200.00 	$200 
Diamond drill: 	270.3 m @ 	$106.00 	$28,652 
Lithogeochem: 	15 sa @ 	$39.63 	$ 594 
XRD clay: 	 8 sa @ 	$22.00 	$176 
Time domain EM: 	1.6 days @ $1,880.00 	$3,008 

• 	 Access roads: 	0.5 km @ 	$995.00 	$498 
* 	 subtotal = 	$33,128 

Prorated costs: 	 + $28,336 

	

1989 total = 	$61,464 

Permit 6884120001 

Rechaining: 	0.4 km @ 	$200.00 	$80 
Diamond drill: 	248 m @ 	$106.00 	$26,288 
Lithogeochem: 	12 sa @ 	$39.63 	$476 
XRD clay: 	 9 sa @ 	$22.00 	$198 
Time domain EM: 	0.7 days @ $1,880.00 	$1,316 
Access roads: 	10 km @ 	$995.00 	$9,950 

* 	 subtotal = 	$38,308 
Prorated costs: 	 + $32,767 

	

1989 total = 	$71,074 

Prorated costs include all directly allocatable permanent and 
temporary labour, materials and supplies, transportation, 
rentals and ownership costs, land tenure, insurance, communi-
cations, and overhead. These costs are prorated based on the 
proportion of those costs itemized above to the actual total 
expenditures for that year. 

Declared before me this 16 thday  of October, 1989 	I certify that the above statement of 
. 	 at Saskatoon, Saskatchewan: 	 iiwift 

R. Loewer 	 RodheJ G. Orr 
Project Geologist 

A. Comrniscner for oh 
in and for 

My app mert ex 
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IJRANERZ EXPLORA1101V & MINING LTD. 
DOWN HOLE LOGGING PARAMETERS 
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PROJECT NO. 	-11-42 

COORDINATE x: L '4e N 

COORDINATE y: 	03+00 E 

ELEVATION Z: 	3 I 	-e yV\ 

INCLINATION: 	
- (00e 

AZIMUTH: 	 24O 

BOREHOLE : 	NQ 751 IPffl 
1( 

CASING DEPTH: 	IL) I
-, 

CASING WAIL THICKNESS: WJ i2 1 mm 

WATER or MUD LEVEL: - 

DATE of DRILLING: 	Feb 1! - Fe.  bi .1 6, 1969-  
TOTAL DEPTH: 	 ffl 

LOGGED THROUGH: 
OPEN HOLE.I PLASTIC PIPE I 
NSTRUMENT:erJ 	 W'x.h 41-4-3 

PROBE GAMMA: 	Cr 75/i:  At--00 rlw412 

PROBE NEUTRON: 

DATE of LOGGING FebU0 , 1989 

TIME of LOGGING: 1 & Q Qm. 

TOTAL DEPTH: 	 50 

OPERATOR: 	 laud N tchi I 

REMARKS: AQ1jE- RIe 	MR-(,I GRI 

DEPTH LOGGING LOGGING CHART 
SCALE 	SPEED 	SCALE 

iOc.ps. 	m)m1p 	'100 

HOLE NO.__________ 
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Uranerz 	Exploration 
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DRILLHOLE SUMMARY 	DOH No. N 
AREA: Ma.y  be-Ile 	-.Ier 	 DISPOSITION: 	34Iccy 	PACE 	/ 	OF 

PROJECT NO.: 	 DRILLED BY: 

COORDINATES: L-J02't3 	 PLASTIC PIPE: ye4 DEPTH: 	COMMENCED: Fe".-at /' 
CASING REMOVEDno DEPTH: q. rOMPLETED: i. 

TOTAL DEPTH (m): 113rd 	GEOLOGY BY: 5. 	 CORE SIZE: iJ& 
ELEVATION (m A.S.Li:3I5(e* ) 	CORE STORED AT: J 	L4ke 	CASING SIZE: J) 
DIP/AZIMUTH: &O o/L.5-O 	

DOWN-HOLE GAMMA-LOG &ino PAGE: 	DOWN-HOLE PULSE-EM yes roll 

DIP TEST: 	-;  
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UNIT 	 FROM - TO 	SUMMARY OF OBSERVATIONS 
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(IRANERZ EXPLORAT,1 & MINING LTD. 
DOWN HOLE LOGGING PARAMETERS 

HOLENO._________ 

PAGE 	OF 

DEPTH LOGGING LOGGING CHART 

/ 	
SCALE 	SPEED 	SCALE 

3/rvi. 

0 	
: 

70 

PROJECT NO. 7) L/ 

COORDINATE x:  L t 

COORDINATE y: 

ELEVATION Z: 315'ek 

INCLINATION: - (oo 

AZIMUTH: ( 26 ° 

L(F 
BOREHOLE : N N 

CASING DEPTH:  

CASING WALL THICKNESS: tJ &) 

WATER or MUD LEVEL: 	 - 

DATE of DRILLING: 	- Feb.aq 7 cl -  

TOTAL DEPTH: !+-- 	 - 

LOGGED 'THROUGH: 
OPEN HOLE] PLASTIC PIPE 	 - 

INSTRUMENT: t 	 5fU 

PROBE GAMMA: ;e/ 

PROBE NEUTRON: - 

DATE of LOGGING: 

TIME of LOGGING: jQ : 	J :3 Q 

TOTAL DEPTH: IJ-. S ' 

OPERATOR 1. Lee 	 - 

REMARKS: 	 4S 

ftf. 	s-erL-i. PII63 

DEPTH LOGGING LOGGING CHART 
SCALE 	SPEED 	SCALE 

FOAM 32 
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DRILLHOLE SUMMARY 	 OOH No. MR- A 
AREA: MbeiI. Flue,, 	DISPOSITION: 	 PAGE 	1 	OF 	13 

PROJECT NO.: 71tf, 	 DRILLED BY: F(.'oMce 

COORDINATES: L qa Al 	 PLASTIC PIPE: yesQE.PTH: - 	COMMENCED: Feb. : / 

,.. 	CASING REMOVED: yesOEPTH:8 COMPLETED:  Mrth /9 

TOTAL DEPTH (m): 	.3 -i 	GEOLOGY BY: 	qvjd Mtchell 	 I CORE SIZE: NQ 
ELEVATION (m A.S.L.): 3aS 	CORE STORED AT: cr 	 CASING SIZE:.J,,j 
DIP/AZIMUTH: - 	 DOWN-HOLE GAMMA-LOG:6no PAGE: 13 OOWN-HOLE PULSE-EM ye 
DIP TEST:  

TEST AT(m)3 ,,y.I  
DIP 	i6/ 0 _.é 0 I , , oI  
AZIMUTH I2330  
UNIT 	 FROM - TO 	SUMMARY OF OBSERVATIONS 

O-28.0 O-Z8.0m Overburden 
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r
MNOU 

	

	
si . 1ver, clay kts. Mod• strongly rocb t1ty wtt 
1Toci.iir bturne, diss. pyrte,etIeàm1 T& on 

Mø4.- 	rn$. (remirgo, chlorij sereci+; 
1I7. 	13c.3 	qtz(fp).. mylorl+e. Yarjr textures f ç  9fl.L$C P'OI 

nykn. %teouec*rin. 

Mod. - strongly Femca. 1  Serec& 61ort 
139.3. 2O5 	*itu (tn- q,tz (sp) my10ni. Prttomy1ontic- u1hnyJ 

ttzlbres. Strong BUkc. øcfly cn*h breccq WM, coona. 
pyrilie,euh. 

relic sqrmls C?) vble 
z 
LU 	 Siin9 choct. 	sVe -(iy oIktec1 pU 	rvx& rtd 

	

Zo.5Z?'L5 	(retc).. pyr1ic (tr-I* 9rQcIic (tr. 3%).c 
w 	

9'eiss. &q.O Z74  'fwIf brca. 

	

ZZ7.S237m 	rph+c (ti 	tic (w.rh)' cijz- (fp)'iwlt breccq 1. S1nty 
$. 1aerectu3Th pe9mc11o64 	re? -r. Vt1ai. 

235.7-242.9m Sir. chart. prtk (*-2%) - graphitic  C5-O%) vvyonitc'crush bit*' 

	

_________ 	Oflfl. 7z 	butt 4C3, m464ve ph.1 a' shears, sz;ct,è 

	

42.- 2O.3r 	Sir. thor. pyrlk (t.31/.) 9r4çèi*c (5-11M.)-,tbdt.pyrz)- c.1- fsD 

INVESTIATONS: (DOWN-HOLE GAMMA-LOG, GEOCHEMISTRY, MINERALOGY, OTHERS) 

LO& ?V46 	I 	LrTHOGoCHEM. SAMP.ES  
119-30m 138 Cç).s 	 Jst.R4I 44.0-47.0 SSr. PW 	MR-44.9 117.2. 118.8 ssr. 
32.5m 239c.p. 	 -z 110 -510 	 10 J 18..1I.8 ZSMT 

2.5Cm 1*  I a.p.5 	 -3 67.041.0 	 -fl 119.6 -120.8 isir 

J50 c.p.S Z43- 60m 	 •4 b1.0 .71.0 " 
- 	. 	 SP1J!: 

2hO.% m 1153 C p.5. 	
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Appendix 2 

Lithogeochemical and XRD CLay Sample Description 

DD4o Sallo From To m Length Litholoqy 

MR 61 	1 172.0 182.0 10.00 Fair Point Fm. 

MR 61 	2 166.0 172.0 	6.00 Fair Point Fin. 

MR 61 	3 155.0 165.0 10.00 ?4anitou Falls Fin. 

MR 61 	4 145.0 155.0 10.00 Manitou Falls Fin. 

MR 61 	5 135.0 145.0 10.00 Manitou Falls Fin. 

MR 61 	6 125.0 135.0 10.00 Manitou Falls Fm. 

MR 61 	7 115.0 125.0 10.00 Manitou Falls Fin. 
MR 61 	8 105.0 115.0 10.00 Manitou Falls Fm. 

MR 61 	9 95.0 105.0 10.00 Manitou Falls Fm. 

MR 61 	10 	85.0 	95.0 10.00 ?4anitou Falls Fm. 

MR 61 	11 	75.0 	85.0 10.00 Manitou Falls Fm. 

MR 61 	12 	71.0 75.0 	4.00 Manitou Falls Fm. 

MR 63 	1 49.0 	61.0 12.00 Manitou Falls Fm. 

MR 63 	2 	62.0 	65.0 3.00 Fair Point Fm. 

MR 63 	3 	65.0 	75.0 10.00 Fair Point Fin. 

MR 63 	4 	65.6 	66.6 	1.00 Fair Point Fm. 

MR 63 	5 	81.5 	82.5 	1.00 Basement 

MR 63 	6 114.3 115.3 	1.00 Basement 

MR 63 	7 139.8 140.8 	1.00 Basement 

MR 64 	1 	44.0 	47.0 	3.00 ?4anitou Falls Fm. 

MR 64 	2 	47.0 	57.0 10.00 Manitou Falls Fm. 

MR 64 	3 	57.0 	67.0 10.00 Manitou Falls Fm. 

MR 64 	4 67.0 77.0 10.00 Manitou Falls Fm. 

MR 64 	5 77.0 87.0 10.00 Manitou Falls Fm. 

MR 64 	6 	87.0 	97.0 10.00 Manitou Falle Fm. 

. 	 MR 64 	7 97.0 107.0 10.00 Manitou Fall B Fm. 
MR 64 	8 107.0 117.0 10.00 Manitou Falls Fin. 
MR 64 	9 117.8 118.8 	1.00 Basement 

MR 64 	10 118.8 119.8 	1.00 Basement 

MR 64 	11 119.8 120.8 	1.00 Basement 

MR 64 	12 120.6 120.7 	0.10 Basement 

MR 64 	13 134.2 134.3 	0.10 Basement 

MR 64 	14 158.0 159.0 	1.00 Basement 

MR 64 	15 244.4 245.4 	1.00 Basement 

MR 67 	1 	15.0 	25.0 10.00 Devonian 

MR 67 	2 	25.0 	35.0 10.00 Devonian 

MR 67 	3 	35.0 45.0 10.00 Devonian 

MR 67 	4 	45.4 	55.0 	9.60 ?4anitou Falls Fin. 

MR 67 	5 	55.0 	66.0 11.00 Fair Point Fm. 

S 



Appendix 2 	 2 

Lithogeochemical Analyses - Oxides 

DDBN0 Sallo A1203 Fe203 	CaO 	MqO 	K20 Na20 P205 T102 	MnO 

MR 61 	1 	7.15 	0.8 0.032 0.084 1.137 0.015 	0.18 	0.25 0.001 

MR 61 	2 	3.68 	0.9 0.032 0.097 1.011 0.012 	0.06 	0.1 0.002 

MR 61 	3 	1.17 	0.36 0.022 0.163 0.185 0.011 	0.02 	0.02 0.001 

MR 61 	4 	0.79 	0.33 0.023 0.123 0.097 0.015 	0.02 	0.02 0.001 

MR 61 	5 	1.03 	0.46 	0.03 0.147 	0.16 0.015 	0.02 	0.03 0.002 

MR 61 	6 	0.91 	0.3 	0.02 0.149 0.112 0.012 	0.04 	0.03 0.001 

MR 61 	7 	0.88 	0.38, 0.017 0.098 0.149 0.011 	0.02 	0.02 0.002 

MR 61 	8 	0.81 	0.28 0.014 0.065 	0.13 0.013 	0.02 	0.02 0.001 

MR 61 	9 	0.78 	0.28 0.015 0.063 0.123 0.012 	0.02 	0.02 0.002 

MR 61 	10 	0.96 	0.34 0.017 0.063 0.178 0.012 	0.06 	0.02 0.001 

MR 61 	11 	0.95 	0.28 0.015 0.057 0.203 0.013 	0.02 	0.02 0.002 
MR 61 	12 	1.25 	0.4 0.016 	0.09 0.298 0.011 	0.05 	0.03 0.002 

MR 63 	1 	1.44 	0.36 	0.01 0.153 0.297 0.012 	0.02 	0.01 0.002 

MR 63 	2 	4.41 	0.33 	0.01 0.152 	0.92 0.014 	0.05 	0.11 0.002 

MR 63 	3 	4.96 	0.68 0.027 0.853 0.532 0.011 	0.07 	0.14 0.002 
MR 63 	4 	3.05 	0.42 0.117 0.081 0.336 0.018 	0.27 	0.11 0.002 

MR 63 	5 	12.4 	2.16 0.073 1.861 1.087 0.022 	0.19 	0.27 0.006 

MR 63 	6 	14.9 	1.13 0.037 	2.89 	2.4 0.041 	0.09 	0.26 0.005 

MR 63 	7 	12.4 	1.52 1.326 	5.83 0.876 0.047 	1.39 	0.21 0.011 
MR 64 	1 	0.89 	0.64 0.018 0.054 0.245 0.011 	0.02 	0.02 0.001 

MR 64 	2 	0.53 	0.37 0.014 0.072 0.111 0.009 	0.02 	0.02 0.002 

MR 64 	3 	0.52 	0.43 0.012 0.049 0.072 	0.01 	0.02 	0.02 0.002 

MR 64 	4 	1.23 	0.5 0.016 0.105 0.306 	0.01 	0.02 	0.03 0.002 
MR 64 	5 	0.76 	0.41 0.013 0.037 0.187 0.008 	0.02 	0.02 0.002 
MR 64 	6 	0.64 	0.37 0.016 	0.05 0.143 0.009 	0.02 	0.02 0.001 
MR 64 	7 	0.65 	0.39 0.014 0.053 0.157 0.009 	0.02 	0.02 0.001 

. 	 MR 64 	8 1.19 0.43 0.015 0.074 0.29 0.012 0.02 0.04 0.002 
MR 64 	9 	23.2 	1.06 0.052 	2.63 1.488 0.314 	0.29 	0.81 0.002 
MR 64 	10 	19.3 	1.57 	0.07 	3.87 	0.71 0.213 	0.38 	0.77 0.003 
MR 64 	11 	12.6 	1.38 0.062 	5.21 0.315 0.129 	0.07 	0.59 0.002 
MR 64 	12 	13.5 	2.03 0.077 	5.04 0.338 0.118 	0.23 	0.21 0.001 
MR 64 	13 	25.5 	3.34 0.076 	3.87 	5.12 0.408 	0.36 	0.81 0.002 
MR 64 	14 	20 	3.19 0.025 0.684 	1.63 0.212 	0.16 	0.81 0.003 
MR 64 	15 	21.2 	6.26 0.048 10.02 1.011 0.362 	0.07 	0.45 0.011 
MR 67 	1 	4.22 	2.26 	9.97 	6.53 1.256 0.206 	0.05 	0.17 0.027 
MR 67 	2 	6.23 	2.96 10.82 	9.27 	1.96 0.241 	0.08 	0.24 0.032 
MR 67 	3 	2.57 	3.22 	8.63 	6.37 0.531 0.039 	0.03 	0.09 0.022 
MR 67 	4 	1.49 	0.41 	0.06 0.133 	0.2 0.023 	0.02 	0.04 0.001 
MR 67 	5 	3.08 	0.4 0.052 0.408 0.583 0.058 	0.05 	0.11 0.001 

0 
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Lithogeochemical Analyses - Trace Elements 

DDRN0 Sallo 	Ni 	Pb 	Pbptl 	As 	Bi U tot U ptl 	Mo 	Zn 	Cd 	Co 

MR 61 	2 	5 	2 	1.8 	3.2 	0.2 	0.9 	0.2 	5- 	2 	1 	2 

MR 61 	3 	4 	2 	0.4 	0.8 	0.2 	0.6 	0.2 	5 	5 	1 	2 

MR 61, 	4 	2 	2 	0.5 	0.8 	0.2 	0.5 	0.2 	5 	1 	1 	2 

MR 61 	5 	3 	3 	0.4 	0.8 	0.2 	0.5 	0.2 	5 	1 	1 	2 

MR 61 	6 	3 	2 	0.8 	0.5 	0.2 	0.7 	0.2 	5 	1 	1 	2 

MR 61 	7 	2 	2 	0.6 	0.3 	0.2 	0.5 	0.2 	5 	1 	1 	2 

MR 61 	8 	2 	2 	0.6 	0.3 	0.2 	0.6 	0.2 	5 	1 	1 	2 

MR 61 	9 	2 	2 	0.3 	0.3 	0.2 	0.4 	0.2 	5 	1 	1 	2 

MR 61 	10 	2 	2 	0.9 	0.8 	0.2 	0.9 	0.2 	5 	1 	1 	3 

MR 61 	11 	2 	2 	0.6 	0.3 	0.5 	1.0 	0.2 	5 	1 	1 	3 

MR 61 	12 	3 	253 	164.8 	0.8 	0.5 	1.1 	0.2 	5 	79 	1 	3 

MR 63 	1 	2 	13 	2.6 	1.1 	1.1 	1.7 	0.2 	5 	3 	1 	2 

MR 63 	2 	3 	27 	4.8 	2.4 	3.3 	5.9 	0.8 	5 	9 	1 	3 

MR 63 	3 	14 	40 	10.2 	1.6 	7.5 	7.6 	1.5 	7 	8 	1 	3 

MR 63 	4 	3 	295 	168.3 	2.1 	75.0 	35.0 	9.3 	5 	11 	5 	4 

MR 63 	5 	36 	121 	19.1 	6.3 	20.0 	61.0 	13.0 	11 	39 	1 	29 

MR 63 	6 	25 	7 	3.6 	1.3 	1.1 	5.7 	2.4 	5 	18 	1 	10 
MR 63 	7 	18 	2 	1.4 	1.1 	0.5 	6.0 	2.3 	5 	8 	1 	8 
MR 64 	1 	6 	6 	1.7 	0.5 	0.3 	0.8 	0.2 	5 	7 	1 	2 
MR 64 	2 	5 	4 	0.7 	0.7 	0.2 	0.6 	0.3 	5 	6 	1 	2 
MR 64 	3 	7 	5 	0.6 	0.5 	0.2 	0.9 	0.2 	8 	7 	1 	2 
MR 64 	4 	7 	7 	2.3 	0.7 	0.2 	1.8 	0.2 	5 	8 	1 	2 
MR 64 	5 	5 	5 	0.5 	0.7 	0.2 	0.7 	0.5 	6 	6 	1 	2 
MR 64 	6 	6 	3 	0.6 	0.7 	0.2 	0.7 	0.5 	7 	5 	1 	2 
MR 64 	7 	6 	3 	0.2 	0.7 	0.2 	1.1 	0.2 	6 	8 	1 	2 
MR 64 	8 	5 	4 	0.3 	0.9 	0.2 	1.2 	0.2 	9 	7 	1 	2 

S 	
MR 64 	9 	92 	36 	4.8 	74.0 	1.0 	7.1 	0.3 	19 	17 	1 	10 
MR 64 	10 	136 	32 	3.8 	61.0 	0.7 	6.5 	0.4 	5 	24 	1 	11 
MR 64 	11 	102 	15 	4.2 	3.2 	0.3 	7.2 	0.4 	5 	12 	1 	8 
MR 64 	12 	90 	37 	7.3 	5.4 	0.5 	3.3 	0.5 	6 	7 	1 	4 
MR 64 	13 	31 	35 	12.9 	3.8 	1.0 	10.0 	1.8 	5 	10 	1 	14 
MR 64 	14 	26 	18 	6.0 	4.9 	0.5 	2.9 	0.8 	8 	13 	1 	8 
MR 64 	15 	48 	6 	1.3 	2.5 	1.4 	4.7 	0.8 	14 	49 	1 	15 
MR 67 	1 	23 	2 	3.3 	2.4 	0.2 	1.7 	0.9 	5 	28 	1 	5 
MR 67 	2 	28 	2 	3.5 	2.8 	0.3 	1.9 	0.9 	5 	25 	1 	10 
MR 67 	3 	22 	2 	1.4 	1.3 	0.2 	1.2 	0.5 	5 	21 	1 	4 
MR 67 	4 	6 	18 	5.3 	1.3 	0.5 	3.7 	0.4 	5 	9 	1 	2 
MR 67 	5 	12 	3 	1.9 	1.3 	0.2 	3.0 	0.5 	5 	5 	1 	3 

0 
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Lithogeochemical Analyses - Trace Elements 

DDHN0 Sallo 	Cr 	V 	Be 	Cu 	Zr 	Y 	La 	Tb 	Sr 	Ba 	B 

MR 61 	2 	319 	12 	1 	6 	86 	4 	19 	15 	248 	24 	50 

?,ffi 61 	3 	229 	5 	1 	5 	88 	5 	7 	4 	62 	9 	60 

MR 61 	4 	166 	3 	1 	4 	85 	3 	9 	6 	56 	11 	50 

?,ffi 61 	5 	190 	6 	1 	4 	105 	3 	10 	7 	57 	12 	40 

MR 61 	6 	194 	4 	1 	3 	153 	4 	8 	5 	58 	12 	30 

MR 61 	7 	237 	4 	1 	3 	82 	3 	11 	5 	54 	9 	30 

MR 61 	8 	269 	5 	1 	4 	90 	4 	10 	5 	55 	10 	30 

MR 61 	9 	265 	6 	1 	4 	83 	3 	11 	7 	57 	10 	50 

MR 61 	10 	269 	27 	1 	6 	67 	3 	16 	4 	78 	12 	30 

MR 61 	11 	255 	15 	1 	5 	115 	6 	12 	6 	68 	11 	30 

MR 61 	12 	323 	26 	1 	26 	123 	6 	13 	7 	62 	12 	30 

MR 63 	1 	251 	4 	1 	2 	40 	3 	9 	3 	27 	4 	60 

MR 63 	2 	225 	63 	1 	5 	88 	8 	20 	14 	156 	41 	140 

MR 63 	3 	303 	45 	1 	12 	122 	12 	22 	38 	224 	47 	70 

MR 63 	4 	226 	185 	2 	15 	202 	34 	46 	137 	848 	76 	50 

MR 63 	5 	354 	462 	8 	68 	211 	44 	149 	42 	888 	84 	190 

MR 63 	6 	237 	88 	3 	2 	195 	15 	54 	52 	137 	628 	10 

MR 63 	7 	111 	30 	3 	1 	125 	32 	67 	170 	73 	89 	60 

MR 64 	1 	290 	6 	1 	3 	50 	3 	14 	3 	50 	10 	20 

MR64 	2 	279 	6 	1 	4 	48 	1 	9 	3 	57 	6 	20 

MR 64 	3 	332 	6 	1 	3 	75 	2 	4 	5 	51 	6 	20 

MR 64 	4 	170 	5 	1 	5 	101 	2 	4 	8 	61 	7 	30 

MR 64 	5 	333 	5 	1 	3 	57 	1 	1 	7 	51 	6 	30 
MR 64 	6 	287 	4 	1 	2 	58 	1 	1 	3 	46 	5 	60 

MR64 	7 	307 	4 	1 	2 	92 	1 	1 	6 	30 	4 	80 

MR 64 	8 	302 	5 	1 	3 	120 	3 	3 	3 	40 	6 	150 

S 	
MR 64 	9 	231 	94 	3 	7 	443 	25 	182 	50 	1455 	173 	190 

MR 64 	10 	184 	110 	2 	8 	286 	48 	275 	143 	1570 	352 	60 

MR 64 	11 	237 	124 	2 	9 	183 	17 	86 	45 	259 	67 	40 
MR 64 	12 	171 	120 	3 	4 	107 	15 	284 	271 	684 	133 	40 

MR 64 	13 	113 	149 	5 	5 	563 	20 	383 	320 	1090 	448 	150 
MR 64 	14 	120 	32 	3 	7 	83 	8 	264 	257 	501 	104 	90 

MR 64 	15 	28 	91 	3 	144 	307 	18 	194 	182 	161 	46 	60 
MR 67 	1 	211 	31 	1 	7 	75 	7 	25 	8 	89 	92 	30 
MR 67 	2 	176 	45 	1 	7 	72 	9 	26 	15 	82 	121 	60 
MR 67 	3 	248 	19 	1 	4 	54 	6 	19 	9 	59 	53 	60 
MR 67 	4 	289 	11 	1 	5 	86 	7 	17 	4 	90 	9 	140 
MR 67 	5 	244 	24 	1 	5 	63 	6 	21 	13 	132 	33 	110 

is 
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Lithogeochemical Analyses - XRD Clay Analyses 

Clay Proportion Data 	 AcceBaory Mineral Listing 
DDHNo Sallo 	I 	C 	K %Clay Hem Sid Phos Dra MLC 
MR 61 	1 57 	0 	43 	7 	 1 
MR 61 	2 	96 	0 	4 	7 	1 	 1 
MR 61 	3 	70 	30 	0 	5 	 2 
MR 61 	4 	57 	43 	0 	2 	 2 
MR 61 	5 	75 	25 	0 	4 	 2 
MR 61 	6 	64 	36 	0 	4 	 1 	2 
MR 61 	7 	77 	23 	0 	4 	 2 
MR 61 	8 82 	18 	0 	4 	 2 
MR 61 	9 	87 	13 	0 	5 	 2 	2 
MR 61 	10 	91 	9 	0 	4 	 1 	2 
MR 61 	11 	95 	5 	0 	4 	 1 
MR 61 	12 	95 	5 	0 	4 
MR 63 	1 96 	4 	0 	5 	 2 
MR 63 	2 	79 	0 21 	6 	 2 
MR 63 	3 	44 	40 	16 	10 	 1 
MR 63 	4 	59 	0 	41 	3 	 2 
MR 64 	1 	99 	0 	1 	5 	1 
MR 64 	2 	83 	0 	17 	3 
MR 64 	3 	78 	4 	18 	3 	 1 
MR 64 	4 94 	6 	0 	5 	 1 
MR 64 	5100 	0 	0 	5 	 1 
MR 64 	6 	96 	0 	4 	5 	1 	 1 	1 
MR 64 	7 	99 	0 	1 	5 	 2 
MR 64 	8100 	0 	06 	1 	 3 
MR 67 	1 	43 	6 50 	10 

067  

7 2 61 39 0 14 
7 	3 	38 	4 	58 	6 	 3 

	

 4 	51 	0 	49 	3 	 2 
MR 67 	5 71 29 	0 	8 

1i = Illite, C = Chlorite, K = Kaolinjte. 
2H em= Hematite, Sid = Siderite, Phos = Phosphate, 
Dra = Dravite, NLC = Mixed Layer Clay. 
1 = trace, 2 = minor, 3 = moderate, 4 = strong, 
5 = very strong, 6 = extremely strong. 

. 	
H 
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0 	1. INTRODUCTION 	
1 

1.1 Time of Investigations 

This report contains work performed by, and on behalf of, 
Uranerz Exploration and Mining Limited during the period of 
January 1, 1989 to April 30, 1989. 

1.2 Area 

The Maybelle River project area is. situated within north-
eastern Alberta, and lies to the south of Lake Athabasca. 
This is within N.T.S. area 74L, and is between latitudes 
57 0 45 1 N and 58 0 30 1 N, and longitudes 110 0 00'W and 111 0 00 1 w 
(figure 1). 

This report encompasses the exploration activities within 
Mineral Exploration Permits 6886050002 and 6886050003, located 
in Twps. 104 through 105 inclusive, Rngs. 2 through 4 in-
clusive, W4M (Table 1, figure 2). 

2. REGIONAL GEOLOGY 

The Maybelle River area is situated near the northwestern edge 
of the Canadian Shield, on the western margin of the Athabasca 
Basin. This is within a portion of the Churchill Structural 
province which remains little understood due primarily to the 
lack of outcrop. As a result, there has been relatively 
limited activity by both exploration companies and government 
agencies. 

According to the lithostructural subdivision which has beejj 
developed by workers within the adjacent portion Q 
Saskatchewan, the project area falls within the Firebag Domái 
of the Western Craton (Lewry and Sibbald, 1980). A mo±f 
recent paper by Lewry et al. (1985) describes a new series b1 
regional lithostructural subdivisions for the westerrI:. 
Churchill Province. Within this scheme, the area which is 
bounded on the east by the Virgin River-Black Lake Shear Zone 
and to the west by the Macdonald Fault is called the Amer Lake 
Zone (figure 3, inset). It is projected to extend south-
westerly to the Cordillera beneath the Interior Platform. To 
the north it extends northeasterly through to the eastern 
Arctic and probably beyond. This zone is somewhat synonymous 
with the former Western Craton, but now encompasses the 
geology of the entire western shield region. 

0 



Table 1: Summary of Dispositions 

No. Province Permit 	Date of Recording 	Area ha 
1 	Alberta 	6884100001 	October 16, 1984 	6,384 

2 	Alberta 	6884100002 	October 16, 1984 	1,764 1  

3 	Alberta 	6884120001 	December 13, 1984 	6,704 

4 	Alberta 	6886050002 	May 30, 1986 	 9,216 

5 	Alberta 	6886050003 	May 30, 1986 	 9,104 

6. 	Alberta 	6886050004 	May 30, 1986 	 8,896 

7 	Alberta 	6886050005 	May 30, 1986 	 9,088 

8 	Alberta 	6886050006 	May 30, 1986 	 9,216 

9 	Alberta 	6887090002 	September 2, 1987 	9,216 

10 	Alberta 	6888030001 	March 25, 1988 	 5,632 

11 	Alberta 	6888030002 	March 25, 1988 	 8,704 

12 	Alberta 	6888030003 	March 25, 1988 	 8,448 
13 	Alberta 	6888030004 	March 25, 1988 	 6,912 
14 	Alberta 	6888030005 	March 25, 1988 	 7,936 
15 	Alberta 	6888040001 	April 19, 1988 	 4,608 
16 	Alberta 	6888040002 	April 19, 1988 	 8,448 
17 	Alberta 	6888040003 	April 19, 1988 	 8,704 
18 	Alberta 	6888040004 	April 19, 1988 	 8,192 
19 	Alberta 	6888040005 	April 19, 1988 	 6,912 
20 	Alberta 	6888040006 	April 19, 1988 	 9,216 
21 	Alberta 	6888040007 	April 19, 1988 	 9,216 
22 	Alberta 	6888040008 	April 19, 1988 	 7,616 

Alberta Total 170,132 

Notes: 	1  reduced from 3,376 ha at end of first term. 

Lewry et al. (1985) characterize the Amer Lake Zone as a 
semicratonjc foreland which consists of an Archean basement 
with isolated remnants of Aphebian cover rocks. The overall 
level of Hudsonian overprinting is low but variable, with 
restricted brittle to plastic zonal reworking, huge shear 
zones, extensive Hudsonian granite plutonism and isotopic 
resetting. The outliers of Aphebian supracrustals are thought 
to include both passive marginal platforinal to xniogeoclinal 
assemblages and local foreland basin sequences, the ages of 
which may be widely differing and difficult to correlate. 
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S Within both northern Alberta and Saskatchewan, much of the 
Amer Lake Zone is comprised of Archean cratonic domains in 
which the upper amphibolite to pyroxene granulite facies 
paragneisses and Archean structures are mildly retrograded and 
refoliated. 

As there is no known outcrop •within the project area, its 
lithostructural setting remains conjectural. The basement has 
been mapped both to the north and south of the project area 
as: i) probable pre-Kenoran aged banded granite gneisses 
which show evidence of both an earlier granulite facies 
metamorphism and a later amphibolite facies overprinting; ii) 
high grade, layered to banded metasediinents of probable 
Archean age, found principally within the granite gneisses; 
iii) a series of Aphebian-aged intrusive, massive to foliated, 
amphibolite facies anatectic granitoids, which formed mantled 
gneiss domes and which show several phases of related 
(Hudsonian?) deformation; and iv) isolated outliers of low 
grade metasedimentary and metavolcanic rocks which lie in 
apparent unconformity upon the Archean granite gneisses, but 
which are in an uncertain position relative to the Aphebian 
granitoids (Langenberg and Nielsen, 1982; Godfrey, 1969; 
Godfrey and Langenberg, 1978). There are no evidences of 
metamorphosed Aphebian supracrustal rocks in outcrop. Burwash 

• (1978) however, in a study of the subsurface extension of the 
basement beneath the Phanerozoic cover rocks of the Interior 
Platform did recognize metasedimentary rocks, and suggests 
that perhaps only the keels of infolded Aphebian sediments 
remain. 

Unconformably overlying the basement are sandstones which 
belong to the Helikian-aged Athabasca Group. The western 
margin of the basin has been reinterpreted westwards a number 
of times, most recently by Wilson (1985), who places it as 
nearly coincident with the Richardson River, 12 to 15 km west 
of the centre of the project area (figure 3). Drilling has 
indicated the presence of a basement inlier within the south-
central portion of the project area. 

The irregular, eastern border of the Phanerozoic sediments is 
also interpreted as lying for the most part to the west of the 
project area. However, some drillholes within the project 
area intersected what may be enthayinents or outliers of 
Devonian-aged Methy Formation dolomites. 

Extensive glacial drift and outwash cover the whole of the 
project area. Of note is a small area of active sand dunes 
which lies immediately to the west of the project area. 

• 



3. 	INVESTIGATIONS 

Exploration work conducted during the reporting period is 
summarized in Table 2. 

Table 2: 1989 Field Program Activities 

Activity 	 Production 

Diamond drilling.....................963.1 m (2 drillholes) 
Drillcore lithogeochemistry 
(29 element ICP/AA package) .........104 samples 

Drilicore XRD clay analyses ..........79 samples 
Linecutting..........................10.55 km 
Petrological study...................6 samples 
Time domain EM.......................10 days 
Access road construction.............15 km 

3.1 Diamond Drilling 

A total of 963.1 metres (2 holes, ddh NR65 & NR66) of NQ-sized 
drilling was completed (map 1). 

Downhole (total count) radiometric probing (Mt. Sopris 2500 
with G375A, GF375A, or ST-22 probes) was routinely performed 
through the rods. The output was captured both digitally and 
on a analog strip chart. The geological and radiometric logs 
are contained in Appendix 1. 

3.2 Lithogeochemistry - Drillcore 

A total of 104 core samples were submitted for chemical 
analyses. In addition to the 1 metre split core samples 
collected through mineralized or anomalous sections, 
successive 10-metre composites through each of the Athabasca 
Group formations were routinely collected in each hole. The 
composited material consisted of a piece of core collected 
every 1.5 metres. All samples were analyzed for 25 major, 
minor, and trace elements by an I.C.P./A.A. package, plus 
total and partial uranium, boron, arsenic, and bismuth (Table 
3). The data is contained in Appendix 2. 
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Table 3: Routine Lithogeochemical Analyses 

Accuracy at 
Element 	Detection 	background 
(or oxide) Limit 	levels 	Digestion 	Method 

S 

A1 20 3  
Fe 203  
CaO 
MgO 
K20 
Na 20 
Ni 
Pb total 
Pb partial 
Mo 
P 20 5  
Zn 
Cd 
Co 
MnO 
Cr 
V 
Be 
Cu 
T10 2  
Zr 
Y 
La 
Th 
Sr 
Ba 
U total 
U partial 
As 
B 
Bi 

0.1 
0.01 
0.01 
0.01 
0.01 
0.01 
1 
2 

5 
0.01 
1 
1 
2 
0.001 
1 
1 
1 
1 
0.01 
1 
1 
1 
3 
1 
1 
0.2 
0.1 
0.2 
10 

+ 0.2 	HF/HNO 3/HC10 4  
+ 0.01 	HF/HNO 3/HC10 4  
+ 0.01 	HF/HNO 3/HC10 4  
+ 0.01 	HF/HNO 3/HC104  
+ 0.025 	HF/HNO 3/HC10 4  
+ 0.01 	HF/HNO 3/HC10 4  
+ 1 	 HF/HNO 3/HC10 4  
+ 2 	 HF/HNO 3/HC10 4  

+ 2.5 	HF/HNO 3/HC10 4  
+ 0.01 	HF/HNO 3/HC10 4  
+ 1 	 HF/HNO 3/HC10 4  
+ 1 	 HF/HNO 3/HC10 4  
+ 1.5 	HF/HNO 3/HC10 4  
+ 0.001 	HF/HNO 3/HC10 4  
+ 30 	 HF/HNO 3/HC10 4  
+ 1 	 HF/HNO 3/HC10 4  
+ 1 	 HF/HNO 3/HC104  
+ 1 	 HF/HNO 3/HC104  
+ 0.01 	HF/HNO 3/HC1O4  
+ 5 	 HF/HNO3/HC1O4  
+ 1 	 HF/HNO3/HC10 4  
+ 2 	 HF/HNO3/HC10 4  
+ 3 	 HF/HNO3/HC104  
+ 5 	 HF/HNO3/HC1O4  
+ 4 	 HF/HNO 3/HC1O4  
+ 0.2 	HF/HNO 3/HC1O4  

4N HNO 3  70 ° C 
+ 0.2 	HF/HNO 3/HC10 4  
+ 0.2 	KOH Fusion 

AA 
AA 
AA 
AA 
AA 
AA 
AA 
AA 

ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
IcP 
ICP 
ICP 
ICP 

Fluor. 
Fluor. 

AA(Hyd.) 
ICP 

3.3 Drilicore Semi-Quantitative XRD Clay Analyses 

Seventy-nine Athabasca Group sandstone samples were submitted 
for quantitative XRD clay determinations (illite, chlorite, 
kaolinite, plus % clay, illite crystallinity and accessory 
mineral determinations). The material for these was taken 
from the 10-metre composite samples submitted for chemistry. 
The objective of these analyses is to outline anomalous clays 
(typically chlorite) related to U mineralization. This data 
forms part of Appendix 2. 

. 
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The Summary of Expenditures is given in Table 23, while 
the breakdown by individual permits forms Appendix 14. 

TABLE 23: STATEMENT OF EXPENDITURES FOR URANERZ EXPLORATION AND 
MINING LIMITED; SUMMARY OF EXPENDITURES vs. COMMITMENTS 
TO THE END OF 1988, FOR THE REPORTING PERIOD OF JULY 1, 
1986 TO DECEMBER 31, 1988. 

---1 ------2 ------3 ---------4 ---------5 ---------6 -----------7-------- -8---- 
Permit Term End of cur- Permit 	Required Aaaeement Expenditures 	Excess 
No. 	No. 	rent term Size, ha Spending(1) Credits (2) ffor Period(3) 	redits(4) 

1 6884100001 
2 6884100002 
3 6884120001 
4 6886050006 
5 6886050005 
6 6886050004 
7 6886050003 
8 6886050002 
9 6887090002 

2 
2 
2 
1 
1 
1 
1 
1 
1 

Oct-89 
Oct-89 
Dec-89 
May-89 
May-89 
May-89 
May-89 
May-89 
Sep-90 

6,384 
1,744 
6,704 
9,216 
9,088 
8,896 
9,104 
9,216 
9,216 

$191,520 
$68,640 

$201,120 
$92,160 --
$90,880 
$88,960 
$91,040 
$92,160 
$92,160 

$159,054 
$38,787 

$921,931 
$0 
$0 
$0 
$0 
$0 
$0 

	

$350,586 	$318,119 

	

$1,696 	($28,158) 
$307,101 $1,027,912 

	

$193,821 	$101,661 

	

$359,230 	$268,350 
$1,136,236 $1,047,276 

	

$68
637 	($22,403) 

	

$83,754 	($8,406) 
$36,868 / ($55,292) 

su - $1,008,640 	$1,119,771 	$2,537,927 152,649,058 

NOTES: 
. 	1. Assessment requirements for the Current term (column 3). 

Rates during the initial 3-year term are $10/ha; during the first 2-year 
renewal, $20/ha; and for each of the two subsequent 1-year renewals, 
$15/ha. Beyond this, the permits go to lease, with assessment rates of 
$10/ha/yr. An annual rental of $2.50/ha is not included. 

N.B.: Permit 6884100002 was reduced from 3,376 ha to 1,744 ha at the 
end of the first term. 

2. Included are the following assessment credits which have already been 
established with the filing of an assessment report in July 1986: 
permit 6884100001 = $159,053.60; permit 6884100002 = $38,786.50; and 
permit 6884120001 = $921,931.23; for a total of $1,119,771.33. 

3. Expenditures for the reporting period of July 1, 1986-December 31, 1988. 

4. Excess credits = Assessment Credits (col. 6) + Expenditures 
for Period (col.7) - Required Spending (col. 5). 

5. Total of all expenditures to date from year-end statements. 
(N.B.: 1984 = Oct. 16 to Dec. 31). 

. 

Declared before me 
this 24-th day of 
May, 1989 at 
Saskatoon, Saskatchewan: 

• .. . 

Roland Loewer 

A Commissioner for oaths 

in and for Saskatchewan 

My appointment expires Dec o  31, 1989. 

I certify that the above 
statement of expenditures 
is correct. 

PjI? Orr 
Project 57e0logist 
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3.4 Time Domain EM Surveying 

• 	A total of 10 days of time domain EM surveying was used to 
define drilling targets for the 1989 season. The contractor's 
report is contained in Appendix 3. 

3.5 Petrological Study 

A research petrologist had been contracted to undertake 
mineralogical and petrological investigations on representa-
tive lithologies using drillcore. Six samples from holes 
drilled in. 1989 have been investigated in this study. The 
contractor's report is contained in Appendix 4. 

4. STATEMENT OF EXPENDITURES 

Table 4: 1989 Year to Date Direct Expenditures by Permit, 
to 30-Apr-89. 

Permit 6886050003 

. 

1989: Line cutting: 
Diamond drill: 
Lithogeochem.: 
XRD clay: 
Petrology: 
Time domain EM: 
Access roads: 

+ 10% Overhead: 

7.8 
448.9 

49 
37 
4 
4 
8 

sa @ 
sa @ 
sa @ 
days 

$400.00 
$89.00 
$34.06 
$22.00 
$86.08 

@ $1,880.00 
$995.00 

subtotal = 

$3,120 
$39,952 
$1,669 

$814 
$344 

$7,520 
$7,960 

$61,379 
$6,138 

Total = $67,517 

Permit 6886050002 

1989: Line cutting: 
Rechaining: 
Diamond drill: 
Lithogeochem.: 
XRD clay: 
Petrology: 
Time domain EM: 
Access roads: 

+ 10% Overhead: 

2.75 
3 

514.2 
55 
42 
2 
6 
7 

km 
xn@ 
sa @ 
sa @ 
sa @ 
days 
km @ 

$400.00 
$300.00 
$89.00 
$34.06 
$22.00 
$86.08 

@ $1,880.00 
$995.00 

subtotal = 

$1,100 
$900 

$45,764 
$1,873 

$924 
$172 

$11,280 
$6,965 

$68,978 
$6,898 

Total = $75,876 

S 

Declared before me this 
29th day of May, 1989 
at .Saskatoon, Saskatchewan: 

NflTflflVrr.............................. 

Roland Loewer 

A Commissioner for oaths 

in and for Saskatchewan 

My oppoirltmerit expires Dec. 31, 1989. 

I certify that the 
above statement of 
exp..nditures is correct. 

Rodne. Orr 
Project Oeologist 
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DDH NSa No From To m Length Lithology A1203 Fe203 	CaO 
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0 .  

MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR65. 
MR6 5 
MR6 5 
NR6 S 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
NR6 5 
NR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
NR6 5 
NR6 5 
MR6 5 
NR6 5 
NR6 5 
MR6 5 
NR6 5 
NR6 5 
MR6 5 
NR6 5 
NR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
NR6 5 
MR6 5 
MR6 5 
NR6 5 

1 
	

15.0 
2 
	

19.0 
3 
	

29.0 
4 
	

39.0 
5 
	

49.0 
6 
	

59.0 
7 
	

69.0 
8 
	

79.0 
9 
	

89.0 
10 
	

99.0 
11 109.0 
12 119.0 
13 129.0 
14 139.0 
15 149.0 
16 159.0 
17 169.0 
18 179.0 
19 189.0 
20 199.0 
21 209.0 
22 219.0 
23 229.0 
24 239.0 
25 249.0 
26 259.0 
27 269.0 
28 279.0 
29 289.0 
30 299.0 
31 309.0 
32 319.0 
33 329.0 
34 339.0 
35 349.0 
36 359.0 
37 369.0 
38 379.0 
39 389.0 
40 399.0 
41 409.0 
42 421.0 
43 496.3 
44 512.3 
45 469.0 
46 506.0 
47 425.0 
48 435.0 
49 445.0 
50 455.0 

19.0 
29.0 
39.0 
49.0 
59.0 
69.0 
79.0 
89.0 
99.0 

109.0 
119.0 
129.0 
139.0 
149.0 
159.0 
169.0 
179.0 
189.0 
199.0 
209.0 
219.0 
229.0 
239.0 
249.0 
259.0 
269.0 
279.0 
289.0 
299.0 
309.0 
319.0 
329.0 
339.0 
349.0 
359.0 
369.0 
379.0 
389.0 
399.0 
409.0 
421.0 
424.0 
497.3 
513.3 
469.1 
506.1 
435.0 
445.0 
455.0 
465.0 

4.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
12.0 
3.0 
1.0 
1.0 
0.1 
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10.0 
10.0 
10.0 
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Lzl.L. Fm 
Lzl.L. F 'In 
Lzl.L. F 
Lzl.L. F 
Lzl.L. F 'In 
Lzl.L. F 'In 
Lzl.L. F 'In 
Lzl.L. F 
Lzl.L. F 'In 
Lzl.L. F 
Lzl.L. F 
Lzl.L. F 
Lzl.L. F 
Lzl.L. F 
Lzl.L. F 
Lzl.L. F 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
M. F. Fm. 
F. P. Fm. 
Basement 
Basement 
Basement 
Basement 
Basement 
Basement 
Basement 
Basement 

0.52 
1.14 
0.45 
0.45 
0.51 
0.47 
0.78 
0.86 
1.02 
0.83 
1.16 
0.63 
0.51 
0.62 
0.83 
0.61 
0.78 
0.74 
0.89 
0.74 
0.63 
0.69 
0.71 
0.68 
0.74 
0.90 
1.01 
1.41 
1.65 
1.12 
1.02 
0.97 
0.58 
0.55 
0.51 
0.54 
0.49 
1.37 
2.92  
2.27 
2.13 
1.35 

15.11 
8.97 

12.90 
17.20 
15.90 
14.50 
13.30 
13.60 

2.20 
2.92 
2.30 
1.56 
1.24 
1.13 
1.44 
1.72 
0.79 
0.90 
1.54 
0.59 
0.46 
0.72 
1.23 
1.08 
0.70 
1.26 
0.81 
0.63 
0.66 
0.77 
0.65 
0.72 
0.61 
0.55 
0.74 
0.61 
0.64 
0.51 
0.51 
0.41 
0.38 
0.32 
0.42 
0.33 
0.34  
0.47 
0.79 
0.64 
0.95 
0.59 
2.56 
2.93 
2.16 
3.75 
2.52 
1.95 
2.08 
1.15 

0.151 
0.202 
0.148 
0.074 
0.065 
0.064 
0.085 
0.067 
0.044 
0.040 
0.072 
0.019 
0.013 
0.028 
0.032 
0.025 
0.014 
0.021 
0.025 
0.014 
0.023 
0.022 
0.051 
0.014 
0.020 
0.021 
0.018  
0.019 
0.018 
0.023 
0.017 
0.013 
0.011 
0.013 
0.014 
0.012 
0.012 
0.010 
0.015  
0.022 
0.016 
0.023 
0.169 
0.260 
1.080 
0.100 
0.016 
0.033 
0.160 
0.089 
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DDH NSa No From To m Length Lithology A1203 Fe203 	CaO 

11 

. 

. 

MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
HR6 6 
MR6 6 
MR6 6 
HR6 6 
MR6 6 
HR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6  

51 465.0 
52 475.0 
53 485.0 
54 495.0 
55 505.0 
1 
	

18.2 
2 
	

22.0 
3 
	

32.0 
4 
	

42.0 
5 
	

52.0 
6 
	

62.0 
7 
	

72.0 
8 
	

82.0 
9 
	

92.0 
10 102.0 
11 112.0 
12 122.0 
13 132.0 
14 142.0 
15 152.0 
16 162.0 
17 172.0 
18 182.0 
19 192.0 
20 202.0 
21 212.0 
22 222.0 
23 232.0 
24 242.0 
25 252.0 
26 262.0 
27 272.0 
28 282.0 
29 292.0 
30 302.0 
31 312.0 
32 322.0 
33 332.0 
34 342.0 
35 353.0 
36 355.0 
37 365.0 
38 375.2 
39 385.0 
40 395.0 
41 405.0 
42 415.0 
43 425.0 
44 435.0 
45 417.0 

475.0 
485.0 
495.0 
505.0 
515.0 
22.0 
32.0 
42.0 
52.0 
62.0 
72.0 
82.0 
92.0 

102.0 
112.0 
122.0 
132.0 
142.0 
152.0 
162.0 
172.0 
182.0 
192.0 
202.0 
212.0 
222.0 
232.0 
242.0 
252.0 
262.0 
272.0 
282.0 
292.0 
302.0 
312.0 
322.0 
332.0 
342.0 
352.0 
355.0 
365.0 
375.0 
385.0 
395.0 
405.0 
415.0 
425.0 
435.0 
449.0 
417.1  

10.0 
10.0 
10.0 
10.0 
10.0 
3.8 

10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10.0 
10 0 
10.0 
10.0 
2.0 

10.0 
10.0 
9.8 

10.0 
10.0 
10.0 
10.0 
10.0 
14.0 
0.1 

Basement 
Basement 
Basement 
Basement 
Basement 
Lzl.L. Fm 
Lzl.L. Fm 
Lzl.L. Fm 
Lzl.L. Fm 
Lzl.L. Fm 
Lzl.L. Fm 
Lzl.L. Fm 
Lzl.L. Fm 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
M.F. Fm. 
F.P. Fm. 
F.P. Fm. 
F.P. Fm. 
Basement 
Basement 
Basement 
Basement 
Basement 
Basement 
Basement 
Basement  

12.30 
13.30 
12.00 
18.30 
20.00 
0.58 
0.69 
0.67 
0.52 
0.60 
1.15 
0.44 
1.72 
2.30 
0.83 
1.64 
0.62 
0.84 
0.50 
0.65 
0.77 
1.01 
0.95 
0.59 
0.99 
0.77 
0.75 
0.96 
0.90 
0.74 
0.99 
0.97 
1.07 
1.90 
1.35 
2.16  
2.51 
2.18 
1.12 
2.78 

10.05 
8.59 

16.50 
17.80 
14.30 
13.40 
15.60 
13.80 
15.10 
13.40 

4.16 
2.38 
2.92  
4.64 
4.84 
2.69 
1.26 
2.32 
1.23 
1.16 
1.12 
1.02 
1.44 
1.37 
0.81 
0.84 
0.98 
0.47 
0.52 
0.52 
0.63 
0.67 
0.96 
0.60 
0.46 
0.45 
0.62 
0.36 
0.49 
0.54 
0.44 
0.82 
1.28 
0.83 
0.49 
1.03 
1.13 
1.47 
0.85 
0.82 
5.40 
4.54 
2.27 
4.96 
1.77 
3.42 
4.55 
0.78 
5.60 
2.32 

0.324 
0.230 
0.273 
0.062 
0.094 
0.161 
0.057 
0.086 
0.045 
0.037 
0.068 
0.113 
0.036 
0.041 
0.043 
0.020 
0.037 
0.017 
0.019 
0.022  
0.099 
0.019  
0.035 
0.026 
0.015 
0.012 
0.024  
0.010  
0.018 
0.015 
0.008 
0.033 
0.021  
0.011 
0.017 
0.014 
0.009 
0.015 
0.012 
0.011 
0.010 
0.009 
0.017 
0.016 
0.057 
0.791 
2.350 
0.310 
3.900 
0.800 
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DDH NSa No From To m Length Lithology A1203 Fe203 	CaO 

' MR66 	46 434.0 434.1 	0.1 Basement 13.00 	6.08 4.490 
MR66 	47 439.0 439.1 	0.1 Basement 15.90 	5.66 4.090 
MR66 	48 449.0 449.1 	0.1 Basement 12.40 	0.95 0.410 
MR66 	49 434.6 435.6 	1.0 Basement 13.30 	0.92 0.286 

DDH NSa No. MgO 	K20 Na20 P205 Ti02 	MnO U tot 

. 

. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
14R6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 

0.189 
0.253 
0.160 
0.083 
0.080 
0.063 
0.071 
0.062 
0.051 
0.053 
0.083 
0.032 
0.021 
0.025 
0.033 
0.031 
0.023 
0.025 
0.027 
0.016 
0.018 
0.026 
0.028  
0.027 
0.019  
0.023 
0.025 
0.061 
0.046 
0.036 
0.034 
0.033 
0.018 
0.016 
0.018 
0.021 
0.021 
0.045 
0.085 
0.082 
0.064 
0.062 

0.131 
0.316 
0.107 
0.112 
0.129  
0.104 
0.205 
0.206 
0.262 
0.216 
0.216 
0.142 
0.108 
0.136 
0.202 
0.133 
0.193 
0.171 
0.197 
0.180 
0.144 
0.161  
0.155 
0.183 
0.198 
0.240 
0.277 
0.382 
0.466 
0.298 
0.272 
0.239 
0.128 
0.109 
0.094 
0.110 
0.093 
0.347 
0.849 
0.633 
0.572 
0.362 

0.007 
0.009 
0.008 
0.007 
0.008 
0.007 
0.007 
0.009 
0.008 
0.008 
0.011 
0.008 
0.009 
0.009 
0.010 
0.009 
0.010 
0.009 
0.009 
0.008 
0.007 
0.008 
0.008 
0.011 
0.008 
0.007 
0.009 
0.008 
0.007 
0.006 
0.007 
0.006 
0.006 
0.006  
0.006 
0.010 
0.008 
0.010 
0.013 
0.018 
0.015 
0.015 

0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02  
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02  
0.02  
0.02  
0.02 
0.02 
0.02 
0.02 
0.02  
0.02 
0.02 
0.02  
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.03 
0.02 
0.03 
0.04 
0.03 
0.04 
0.03 
0.04  
0.04 
0.03 
0.04 
0.03 
0.03 
0.03 
0.04 
0.05 
0.03 
0.04 
0.04 
0.02 
0.02 
0.04 
0.02 
0.03 
0.02 
0.04 
0.05 
0.04 
0.04 
0.05 
0.02 
0.02 
0.03 
0.02 
0.03 
0.03 
0.05 
0.13 
0.06 
0.11 
0.06 

0.009 
0.005 
0.004 
0.004 
0.003 
0.002 
0.002 
0.003 
0.002 
0.002 
0.003 
0.002 
0.002 
0.002 
0.003 
0.003 
0.002 
0.003 
0.003 
0.002 
0.002  
0.003 
0.002 
0.003 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002  
0.002 
0.002 
0.001 
0.002 
0.001 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 

1.2 
0.8 
0.6 
3.0 
0.5 
0.4 
0.5 
0.4 
0.4 
0.6 
0.5 
0.2 
0.4 
0.3 
0.2 
0.7 
0.2 
0.3 
0.8 
0.2 
0.2 
0.2 
1.1 
0.3 
0.4 
1.4 
0.8 
0.9 
0.4 
0.5 
0.5 
0.3 
0.4 
0.4 
0.3 
0.3 
0.7 
0.9 
1.4 
0.6 
0.7 
0.6 
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43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 
MR6 6 

1.881 
1.127 
1.090 
2.480 
0.178 
0.889 
2.360 
3.300 
4.240 
2.790 
2.830 
2.800 
2.900 
0.130 
0.059  
0.096 
0.048 
0.040 
0.045 
0.040  
0.042  
0.055 
0.028  
0.030 
0.036 
0.020  
0.020  
0.026  
0.027 
0.032 
0.037 
0.025 
0.025  
0.020 
0.026 
0.017  
0.021 
0.018  
0.010  
0.034 
0.023 
0.024 
0.037 
0.041 
0.034 
0.039 
0.021 
0.038 
0.058 
0.050  

5.470 
2.027  
3.480 
4.400 
2.278 
3.490 
3.230 
2.710 
3.020 
4.450 
3.240 
4.560 
4.830 
0.134 
0.179 
0.166 
0.117 
0.143 
0.214 
0.099 
0.202 
0.214 
0.098 
0.187 
0.084 
0.115 
0.089 
0.124 
0.155 
0.226 
0.188 
0.126  
0.217 
0.172 
0.110 
0.134 
0.139 
0.100 
0.116 
0.106 
0.116 
0.135 
0.154 
0.299 
0.426 
0.395 
0.292 
0.584 
0.557 
0.597 

0.300 
0.090 
2.170 
0.340 
0.039 
0.054 
0.089 
0.120 
0.837 
0.837 
0.891 
0.185 
0.200 
0.014 
0.015 
0.022 
0.011 
0.008 
0.008 
0.008 
0.008 
0.009 
0.008 
0.009 
0.007 
0.009 
0.007 
0.011 
0.007 
0.014  
0.008 
0.008 
0.008 
0.011 
0.006 
0.008 
0.007 
0.007 
0.008 
0.009 
0.008 
0.014 
0.011 
0.028 
0.034 
0.024 
0.009 
0.035 
0.064 
0.047  

0.03 
0.02 
0.01 
0.02  
0.03 
0.02 
0.08 
0.03 
0.02 
0.02 
0.04 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02  
0.02 
0.02 
0.02 
0.02 
0.02  
0.02 
0.02  
0.02 
0.02  
0.02  
0.02  
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.06 
0.06 

0.22 
0.48 
0.22 
0.48 
0.29 
0.17 
0.32 
0.04 
0.40 
0.26 
0.22 
0.54 
0.77 
0.04 
0.02  
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.06 
0.04 
0.05 
0.02  
0.03 
0.03 
0.03 
0.03 
0.04  
0.04 
0.02  
0.03 
0.03 
0.02 
0.04 
0.03 
0.02 
0.02 
0.06 
0.08 
0.02 
0.05 
0.10  
0.07 
0.09 
0.05 
0.07 
0.48 
0.43  

0.021 
0.024 
0.031 
0.015 
0.004 
0.005 
0.008 
0.003 
0.039 
0.022 
0.057 
0.032 
0.036 
0.004 
0.003 
0.003 
0.003 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.003 
0.002 
0.002 
0.002 
0.003 
0.002 
0.002 
0.001 
0.002 
0.002  
0.002 
0.001 
0.002 
0.002 
0.001 
0.004 
0.004  
0.002 
0.001 
0.002 
0.002 
0.004 
0.002 
0.002 
0.006 
0.012 

54.0 
5.2 
2.1 
3.3 
2.4 
1.3 
5.4 
6.6 
8.6 
4.7 
2.8 
2.9 
5.5 
0.8 
0.7 
0.9 
0.4 
0.5 
0.8 
0.5 
0.7 
0.7 
0.5 
0.3 
0.2 
0.2 
0.2 
0.5 
0.3 
0.3 
0.5 
0.2 
0.3 
0.4 
0.2 
0.2 
0.2 
0.4 
0.2 
0.6 
0.7 
0.2 
0.7 
1.0 
0.8 
0.6 
0.4 
0.8 
2.3 
2.1 
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DDH NSa No Mg0 	K20 Na20 P205 Ti02 	MnO U tot 

MR66 	38 0.079 0.680 0.097 	0.03 	0.46 0.017 	3.3 
MR66 	39 0.405 1.501 0.186 	0.03 	0.60 0.022 	2.6 
MR66 	40 1.353 3.100 0.215 	0.05 	0.29 0.005 	2.4 
MR66 	41 3.550 3.450 0.696 	0.56 	0.29 0.020 	5.2 
MR66 	42 2.350 2.500 3.470 	0.13 	0.52 0.033 	2.9 
MR66 	43 0.797 7.100 2.390 	0.03 	0.06 0.022 	19.0 
MR66 	44 2.120 2.220 3.920 	0.11 	0.67 0.093 	3.7 
MR66 	45 0.670 5.630 2.530 	0.03 	0.16 0.008 	3.8 
MR66 	46 1.920 1.400 2.800 	0.25 	0.76 0.090 	3.1 
MR66 	47 1.760 1.340 4.610 	0.13 	0.64 0.078 	3.6 
MR66 	48 0.360 6.330 2.990 	0.02 	0.08 0.016 	82.0 
MR66 	49 0.592 7.160 2.450 	0.03 	0.10 0.017 	62.0 

DDH NSa No U ptl 	Ni Pb tot Pb ptl 	As 	Bi 	Mo 	Zn 

MR65 	1 	0.5 	5 	6 	0.3 	1.8 	0.2 	7 	6 
MR65 	2 	0.2 	5 	7 	0.2 	1.8 	0.2 	5 	5 
MR65 	3 	0.2 	8 	6 	0.2 	1.6 	0.2 	9 	6 
MR65 	4 	0.2 	6 	6 	0.3 	1.6 	0.2 	5 	7 
MR65 	5 	0.2 	8 	5 	0.9 	0.9 	0.2 	5 	5 

• 	MR65 	6 	0.2 	6 	5 	0.8 	1.0 	0.2 	5 	7 
MR65 	7 	0.2 	6 	6 	0.3 	1.2 	0.2 	5 	6 
MR65 	8 	0.2 	7 	6 	0.3 	1.0 	0.2 	5 	10 
MR65 	9 	0.2 	5 	7 	0.4 	0.9 	0.2 	5 	8 
MR65 	10 	0.2 	6 	6 	0.4 	1.0 	0.2 	5 	6 
MR65 	11 	0.2 	7 	4 	0.1 	0.9 	0.2 	5 	6 
MR65 	12 	0.2 	6 	6 	0.6 	0.9 	0.2 	5 	6 
MR65 	13 	0.2 	6 	8 	0.4 	0.9 	0.2 	5 	14 
MR65 	14 	0.2 	7 	7 	0.9 	1.0 	0.2 	5 	6 
MR65 	15 	0.2 	6 	3 	0.4 	0.9 	0.2 	5 	8 
MR65 	16 	0.2 	7 	4 	0.4 	1.0 	0.2 	5 	6 
MR65 	17 	0.2 	6 	10 	4.7 	0.9 	0.2 	5 	7 
MR65 	18 	0.2 	8 	3 	0.8 	0.7 	0.2 	5 	9 
MR65 	19 	0.3 	7 	5 	1.4 	0.7 	0.2 	5 	7 
MR65 	20 	0.2 	6 	4 	0.1 	0.7 	0.2 	5 	5 
MR65 	21 	0.2 	8 	5 	0.1 	0.5 	0.2 	5 	5 
MR65 	22 	0.2 	7 	4 	0.2 	0.7 	0.2 	5 	6 
MR65 	23 	0.2 	7 	4 	0.2 	0.5 	0.2 	5 	7 
MR65 	24 	0.2 	7 	5 	0.1 	0.8 	0.2 	7 	4 
MR65 	25 	0.2 	7 	13 	6.0 	0.7 	0.2 	9 	- 	6 
MR65 	26 	0.2 	5 	5 	1.9 	0.7 	0.2 	5 	4 
MR65 	27 	0.2 	8 	3 	0.5 	0.5 	0.2 	8 	7 
MR65 	28 	0.3 	7 	6 	0.4 	0.7 	0.2 	5 	8 
MR65 	29 	0.2 	5 	6 	0.5 	0.5 	0.2 	7 	8 
MR65 	30 	0.2 	6 	2 	0.3 	0.5 	0.2 	10 	6 
MR65 	31 	0.2 	6 	3 	0.6 	0.7 	0.2 	5 	10 

. 	MR65 	32 	0.2 	5 	2 	0.1 	0.7 	0.2 	5 	5 MR65 	33 	0.2 	7 	2 	0.2 	0.7 	0.2 	5 	4 
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DDH NSa No U ptl 	Ni Pb tot Pb ptl 	As 	Bi 	Mo 	Zn 

MR66 	29 	0.2 	9 	2 	1.2 	0.9 	0.2 	5 	2 
MR66 	30 	0.2 	4 	2 	0.3 	0.5 	0.2 	5 	1 
MR66 	31 	0.2 	8 	2 	0.6 	1.1 	0.2 	5 	2 
MR66 	32 	0.2 	8 	2 	0.6 	0.9 	0.2 	5 	3 
MR66 	33 	0.2 	9 	2 	0.4 	0.7 	0.2 	5 	3 
MR66 	34 	0.2 	12 	2 	0.4 	0.9 	0.2 	5 	2 
MR6.6 	35 	0.2 	7 	2 	0.6 	0.9 	0.2 	5 	2 
MR66 	36 	0.4 	7 	3 	0.9 	3.2 	0.2 	5 	6 
MR66 	37 	0.2 	8 	3 	0.9 	4.9 	0.2 	5 	7 
MR66 	38 	0.3 	9 	2 	2.3 	1.9 	0.2 	7 	9 
MR66 	39 	0.2 	12 	2 	1.3 	1.3 	0.3 	5 	40 
MR66 	40 	0.2 	15 	2 	2.2 	0.7 	0.3 	5 	21 
MR66 	41 	1.0 	20 	2 	1.5 	0.5 	0.3 	7 	23 
MR66 	42 	0.7 	13 	6 	0.7 	0.7 	0.3 	15 	39 
MR66 	43 	18.0 	6 	28 	6.1 	0.5 	0.3 	5 	12 
MR66 	44 	1.0 	25 	10 	2.5 	0.5 	0.7 	36 	75 
NR66 	45 	0.4 	10 	23 	3.3 	0.7 	0.2 	9 	13 
NR66 	46 	0.5 	20 	7 	0.7 	0.7 	0.2 	9 	65 
NR66 	47 	0.9 	7 	8 	0.8 	0.3 	0.3 	11 	78 
NR66 	48 	78.0 	4 	36 	14.9 	0.3 	0.2 	12 	12 
NR66 	49 	49.0 	5 	33 	12.1 	0.5 	0.2 	5 	13 

DDH NSa No 	Cd 	Co 	Cr 	V 	Be 	Cu 	Zr 

NR65 	1 	1 	2 	347 	9 	1 	3 	44 
NR65 	2 	1 	2 	304 	15 	1 	4 	88 
NR65 	3 	1 	3 	407 	8 	1 	3 	52 
NR65 	4 	1 	2 	341 	8 	1 	4 	86 
NR65 	5 	1 	2 	371 	6 	1 	4 	122 
NR65 	6 	1 	2 	310 	7 	1 	3 	90 
NR65 	7 	1 	2 	247 	7 	1 	4 	79 
NR65 	8 	1 	2 	303 	9 	1 	4 	44 
MR65 	9 	1 	2 	300 	6 	1 	3 	152 
NR65 	10 	1 	2 	260 	6 	1 	4 	119 
NR65 	11 	1 	2 	305 	9 	1 	4 	79 
NR65 	12 	1 	2 	331 	5 	1 	4 	76 
NR65 	13 	1 	2 	316 	6 	1 	6 	38 
NR65 	14 	1 	2 	305 	6 	1 	4 	63 
NR65 	15 	1 	2 	293 	9 	1 	4 	57 
HR65 	16 	1 	2 	349 	6 	1 	3 	66 
NR65 	17 	1 	2 	282 	8 	1 	4 	157 
NR65 	18 	1 	2 	281 	7 	1 	4 	101 
NR65 	19 	1 	2 	192 	6 	1 	5 	159 
NR65 	20 	1 	2 	339 	6 	1 	4 	93 
NR65 	21 	1 	2 	407 	5 	1 	3 	69 
NR65 	22 	1 	2 	397 	6 	1 	7 	73 
MR65 	23 	1 	2 	384 	8 	1 	6 	96 
MR65 	24 	1 	2 	408 	4 	1 	4 	50 
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viii 

MR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
NR6 5 
NR6 5 
MR6 5 
NR6 5 
NR6 5 
NR6 5 
NR6 5 
NR6 5 
MR6 5 
NR6 5 
NR6 5 
NR6 5 
MR6 5 
MR6 5 
MR6 5 
NR6 5 
NR6 5 
MR6 5 
MR6 5 
MR6 5 
MR6 5 
NR6 5 
MR6 5 
MR6 5 
NR6 5 
NR6 5 
NR6 6 
NR6 6 
NR6 6 
MR6 6 
NR6 6 
NR6 6 
NR6 6 
MR6 6 
NR6 6 
NR6 6 
NR6 6 
NR6 6 
MR6 6 
NR6 6 
NR6 6 
NR6 6 
NR6 6 
MR6 6 
MR6 6 

. 

S 



Appendix 2 	 ix 

DDH NSa No 	Cd 	Co 	Cr 	V 	Be 	Cu 	Zr 

MR66 	20 	1 	2 	289 	6 	1 	7 	64 
MR66 	21 	1 	2 	248 	5 	1 	6 	96 
MR66 	22 	1 	2 	252 	2 	1 	3 	53 
MR66 	23 	1 	2 	265 	3 	1 	5 	121 
MR66 	24 	1 	2 	286 	4 	1 	3 	132 
MR66 	25 	1 	2 	275 	5 	1 	4 	94 
MR66 	26 	1 	2 	319 	2 	1 	6 	79 
MR66 	27 	1 	2 	325 	4 	1 	6 	179 
MR66 	28 	1 	3 	311 	8 	1 	6 	156 
MR66 	29 	1 	2 	454 	4 	1 	4 	70 
MR66 	30 	1 	2 	85 	4 	1 	2 	151 
MR66 	31 	1 	2 	364 	11 	1 	5 	189 
MR66 	32. 	1 	3 	391 	12 	1 	6 	107 
MR66 	33 	1 	2 	389 	13 	1 	6 	82 
MR66 	34 	1 	4 	316 	7 	1 	3 	77 
MR66 	35 	1 	4 	375 	12 	1 	3 	69 
NR66 	36 	1 	7 	190 	41 	1 	3 	196 
MR66 	37 	1 	6 	232 	39 	1 	5 	236 
MR66 	38 	1 	6 	95 	24 	1 	3 	310 
MR66 	39 	1 	10 	107 	49 	2 	6 	223 
MR66 	40 	1 	5 	125 	21 	2 	5 	185 
MR66 	41 	1 	12 	115 	36 	3 	5 	126 

• 	

MR66 42 	1 	15 	76 	68 	3 	10 	124 
MR66 	43 	1 	2 	124 	3 	1 	3 	123 
MR66 	44 	1 	20 	122 	95 	3 	27 	140 
MR66 	45 	1 	7 	167 	11 	1 	58 	213 
MR66 	46 	1 	26 	116 	89 	2 	28 	142 
MR66 	47 	1 	16 	127 	85 	3.4 	16 	203 
MR66 	48 	1 	1 	148 	2 	0.5 	4 	102 
MR66 	49 	1 	2 	131 	5 	1 	3 	94 

DDH NSa No 	Y 	La 	Th 	Sr 	Ba 	B 

MR65 	1 	3 	10 	4 	188 	18 	10 
MR65 	2 	4 	11 	4 	179 	19 	10 
MR65 	3 	2 	9 	6 	113 	16 	20 
MR65 	4 	3 	8 	4 	116 	18 	10 
MR65 	5 	3 	12 	3 	117 	18 	20 
MR65 	6 	3 	11 	3 	121 	18 	10 
MR65 	7 	3 	13 	3 	143 	20 	20 
NR65 	8 	3 	14 	3 	166 	16 	20 
MR65 	9 	3 	11 	4 	108 	17 	20 
MR65 	10 	3 	10 	3 	107 	17 	20 
MR65 	11 	2 	10 	3 	102 	17 	20 
MR65 	12 	3 	12 	4 	108 	19 	20 
MR65 	13 	2 	9 	3 	97 	16 	10 

MR65 	

14 	3 	11 	3 	126 	19 	10 
MR65 	15 	3 	8 	3 	113 	14 	10 
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DDH NSa No 	Y 	La 	Th 	Sr 	Ba 	B 

MR66 	11 	3 	17 	5 	97 	17 	60 
MR66 	12 	2 	17 	4 	86 	14 	50 
MR66 	13 	2 	15 	11 	100 	17 	50 
MR66 	14 	2 	14 	4 	81 	13 	70 
MR66 	15 	3 	14 	9 	103 	16 	70 
MR66 	16 	2 	14 	3 	86 	12 	60 
MR6,6 	17 	3 	12 	3 	87 	11 	60 
MR66 	18 	3 	40 	5 	64 	10 	50 
MR66 	19 	2 	7 	3 	51 	9 	50 
MR66 	20 	1 	8 	5 	47 	8 	40 
MR66 	21 	2 	11 	3 	54 	11 	40 
MR66 	22 	1 	13 	3 	66 	11 	40 
MR66 	23 	2 	10 	4 	52 	7 	50 
MR66 	24 	2 	13 	9 	65 	8 	40 
MR66 	25 	1 	8 	3 	51 	7 	30 
MR66 	26 	1 	9 	3 	49 	7 	30 
MR66 	27 	2 	11 	7 	64 	10 	60 
MR66 	28 	2 	10 	4 	69 	9 	40 
MR66 	29 	1 	9 	3 	60 	8 	40 
MR66 	30 	2 	9 	3 	52 	8 	90 
MR66 	31 	2 	12 	3 	88 	11 	90 
MR66 	32 	2 	14 	3 	52 	9 	70 

. 	MR66 33 	3 	15 	9 	58 	11 	60 
MR66 	34 	2 	13 	3 	45 	6 	40 
MR66 	35 	2 	16 	6 	67 	13 	40 
MR66 	36 	16 	41 	18 	367 	78 	50 
MR66 	37 	11 	49 	15 	381 	86 	40 
MR66 	38 	7 	43 	79 	138 	47 	50 
MR66 	39 	7 	83 	25 	123 	134 	80 
MR66 	40 	8 	50 	44 	150 	70 	130 
MR66 	41 	37 	59 	25 	68 	478 	140 
MR66 	42 	16 	51 	15 	191 	609 	30 
MR66 	43 	25 	28 	30 	75 	664 	30 
MR66 	44 	29 	47 	14 	241 	1149 	20 
MR66 	45 	6 	148 	74 	146 	2055 	30 
MR66 	46 	27 	88 	24 	357 	3106 	20 
MR66 	47 	26 	46 	19 	276 	604 	30 
MR66 	48 	11 	29 	33 	90 	742 	20 
MR66 	49 	10 	29 	29 	78 	724 	30 

DDH NSa No Illite Chlorite Kaolinite 	1002 Kubler 	%Clay 

MR65 	1 
MR65 	2 
MR65 	3 
MR65 	4 
NR65 	5 
MR65 	6 



. 

. 
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Appendix 	2 	 xii 

DDH NSa No Illite Chlorite Kaolinite 	1002 Kubler 	%Clay 

MR6 5 
	

7 
MR6 5 
	

8 
MR6 5 
	

9 
MR6 5 
	

10 
MR6 5 
	

11 
NR6 5 
	

12 
MR6 5 
	

13 
MR6 5 
	

14 
NR6 5 
	

15 
MR6 5 
	

16 
NR6 5 
	

17 
NR6 5 
	

18 
NR6 5 
	

19 
NR6 5 20 
NR6 5 21 
MR6 5 22 
NR6 5 23 
NR6 5 24 
NR6 5 25 
NR6 5 
	

26 
NR6 5 
	

27 
MR6 5 28 
MR6 5 
	

29 
NR6 5 
	

30 
MR6 5 
	

31 
MR6 5 
	

32 
MR6 5 
	

33 
MR6 5 
	

34 
MR6 5 
	

35 
NR6 5 
	

36 
MR6 5 
	

37 
MR6 5 
	

38 
NR6 5 
	

39 
MR6 5 
	

40 
MR6 5 
	

41 
MR6 5 42 
MR6 5 43 
MR6 5 44 
MR6 5 45 
MR6 5 
	

46 
MR6 5 
	

47 
MR6 5 48 
MR6 5 49 
MR6 5 50 
MR6 5 51 
MR6 5 52 
MR6 5 53 
MR6 5 54 
MR6 5 55 
MR6 6 1 
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DDH NSa No Illite Chlorite Kaolinite 	1002 Kubler 	%Clay 

MR6 6 
	

2 
MR6 6 
	

3 
MR6 6 
	

4 
NR6 6 
	

5 
NR6 6 
	

6 
NR6 6 
	

7 
NR6 6 
	

8 
NR6 6 
	

9 
NR6 6 
	

10 
NR6 6 
	

11 
NR6 6 
	

12 
MR6 6 
	

13 
NR6 6 
	

14 
NR6 6 
	

15 
NR6 6 
	

16 
NR6 6 
	

17 
NR6 6 
	

18 
NR6 6 
	

19 
NR6 6 
	

20 
NR6 6 
	

21 
NR6 6 
	

22 
MR6 6 
	

23 
NR6 6 
	

24 
NR6 6 
	

25 
NR6 6 
	

26 
NR6 6 
	

27 
MR6 6 
	

28 
MR6 6 
	

29 
MR6 6 
	

30 
NR6 6 
	

31 
MR6 6 
	

32 
MR6 6 
	

33 
NR6 6 
	

34 
NR6 6 
	

35 
NR6 6 
	

36 
NR6 6 
	

37 
NR6 6 
	

38 
NR6 6 
	

39 
NR6 6 
	

40 
NR6 6 
	

41 
NR6 6 
	

42 
NR6 6 
	

43 
NR6 6 
	

44 
NR6 6 
	

45 
MR6 6 
	

46 
NR6 6 
	

47 
NR6 6 
	

48 
NR6 6 
	

49 



0 	Appendix 3: Contractor's Report.on Time Domain EM Survey 

0 



Appendix 4: Contractor's Report on Petrological Investigations 

. 

0 



V, d- 
CC:L1 

• ______ 

Vancouver Petrographics Ltd. L- t~~  

JAMES VINNELL, Manager 

JOHN G. PAYNE, Ph.D. Geologist 

CRAIG LEITCH, Ph.D. Geologist  

JEFF HARRIS, Ph.D. Geologist 

KEN E. NORTHCOTE, Ph.D. 6004OgI51 

Report for: Rodney Orr, 
Uranerz Exploration and Mining Ltd., 
1300 Saskatoon square, 410 - 22nd St. E ., 

SASKATOON, Saskatchewan, S7K 5T6 

P.O. BOX 39 

8080 GLOVER ROAD, 

FORT LANGLE B.C. 
,ox ijo 

PHONE (604) 888-1323 

FAX. (804) 888-3642 

Invoice 8123 
April 1989 

. 

Samples: MR- seri,es: 62-7, 65-45, 65-46, 66-45, 66-46, 66-47, 66-48 

Summary: 

The samples are from a gneissic terrane, and are dominated by 
plagioclase, quartz, and microcline with lesser mafic minerals, 
consisting of one or more of biotite, hornblende, hypersthene, and 
garnet. Hornblende is altered completely, and its identification is 
tentative; some of the material identified as altered hornblende may 
by altered pyroxene. The plagioclase/microcline ratio varies widely. 

	

1.0 	Granitic Gneiss 

coarse grained, moderately foliated, dominated by perthitic 
microcline and quartz, with less plagioclase and minor biotite/ 
chlorite and/or amphibole(?) 

MR-62-7 	minor amphibole (altered) and biotite (partly 
altered) 

MR-66-46 	mafic is chlorite (after biotite); moderately abundant 
interstitial seams and patches dominated by very fine 
grained plagioclase and microcline, with lesser 
chlorite and quartz. 

	

2.0 	Hypersthene-Bearing Gneiss 

well foliated, dominated by plagioclase and quartz, with or 
without K-feldspar; hypersthene and biotite concentrated in thin seams 
parallel to foliation. 

MR-66-45 	contains K-feldspar, hypersthene is altered 
completely to secondary amphiboles; veinlets of 
calcite-opaque- (chlorite/sericjte) 

MR-66-47 	no K-feldspar; biotite commonly rimming hypersthene; 
veinlets of actinoljte adjacent to which hypersthene 
is altered strongly to amphibole., 



. 

LIST of PHOTOGRAPHS 	 3 . 

Note: Length of Photographs 1.55 	; Magnification 81x 
photo Sample 	Description 

S 	MR-62-7 	coarse perthite, finer perthite-plagioclase_guartz_ 
biotite/chlorite; crossed nicols. 

MR-65-45 garnet (slightly altered to sericite on fractures) 
with minor leucoxene/Ti-oxide, surrounded by 
quartz-plagioclase-microcljne (some plagioclase 
altered strongly to sericite) 

2 	MR-65-46 altered plagioclase, hornblende, garnet; less quartz 
and Ti-oxide/leucoxene; plane light. (over-exposed). 

3 	MR-65-46 same as photo 2 (proper exposure) 

4 	MR-66-45 bands of secondary amphibole containing minor zircon 
and Ti-oxide interlayered with those of rnicrocline-
(quartz-plagioclase); note veinlets of actinolite 
(green) extending into microcline grains; plane light. 

5 	MR-66--46 perthitic microcline, plagioclase and chlorite, patch 
of quartz; interstitial, plagioclase-rnicrocline; 
crossed nicols. 

6 	MR-66-47 hypersthene aggregates, partly rimmed by biotite 
enclosed in plagioclase-(quartz); veinlets of 
actinoliteproduce strong alteration of hypersthene to 
secondary amphibole; plane light. 

7 	MR-66-48 compositional banding: plagioclase-quartz-rich layer 
(with zircon grain and wispy biotite/chlorite lenses) 
adjacent to plagioclasehypersthene_.biotjte_quartz 
layer; note elongation of rnafic grains parallel to 
compositional banding; plane light. 

0 



. 	
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2 . 

2.0 Hypersthene-bearing Gneiss (continued) 

. 	MR-66-48 	similar to Sample MR-66-47; more prominent 
compositional banding defined mainly by strong 
variation in the ratio of felsic to mafic minerals; 
prominent foliation defined by compositional layering, 
and by elongation of lenses of quartz, of mafic 
minerals and of opaque. 

3.0 Garnet-bearing Gneiss 

variable composition, containing minor to abundant garnet; 
dominated by quartz and feldspar(s) in widely varying proportions; 
mafic minerals are hornblende (altered) and/or biotite. 

	

MR-65-45 	fine to medium grained, moderately foliated; 
dominated by quartz, plagioclase, and microcline, with 
lesser garnet and minor biotite. 

	

MR-65-46 	well foliated; dominated by plagioclase and quartz 
with less hornblende and garnet, and minor 
Ti-oxide/opaque, chlorite, and zircon; plagioclase is 
altered to sericite, garnet to chlorite- (sericite) , 
hornblende to quartz-chlorite-sericite, and Ti-oxide 

- 	partly to leucoxene. 

S 

. 

Photographs were taken to illustrate textures; descriptions are listed on the following page. Numbers refer

i
o umber on negative and on back of prints. 	 ________________ 
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Sample MR-62-7 (116 m) 	Granitic Gneiss 

The sample is moderately foliated gneiss dominated by perthite 
and quartz, with much less plagioclase, and minor amphibole (altered) 
and biotite (partly altered) 

perthite 
quartz 
plagioclase 
microcl i ne 
amphibole 
biotite 
Ti-ox ide/leucoxene 
opaque 
zircon 
veinlets 
chlorite 

65-70% 
17-20 
7- 8 
2- 3 
2- 3 

1 
0.4 

minor 
trace 

minor 

(K-feldspar=microcl i ne) 

Perthite forms anhedral grains averaging 0.5-1.5 nun in size, with 
a few up to 3 mm across. It consists of an intimate, extremely fine 
to very fine, lensy to sievelike intergrowth of K-feldspar and 
slightly to moderately less plagioclase. Locally, K-feldspar shows 
well developed microcline twins. A few perthite grains are dominated 
by K-feldspar with minor, extremely fine, lenses of plagioclase 
oriented in one crystallographic direction. 

Quartz forms anhedral, commonly lensy grains up to a few mm long, 
oriented parallel to foliation. Some grains show slightly to 
moderately strained extinction. 

Plagioclase forms a few anhedral grains averaging 0.3-0.7 mm in 
size. Alteration is slight to sericite, and locally slight to 
moderate to patches of calcite. 

Interstitial to the coarser grained minerals are lenses and 
patches of intergrowths of plagioclase, perthite, microcline, and 
quartz averaging 0.05-0.2 mm in grain size. A few plagioclase grains 
contain minor inclusions of quartz in myrmekitic textures. 

Amphibole forms several lenses parallel to foliation and patches 
up to 2.5 mm across. it is altered completely to irregular aggregates 
of very fine grained chlorite, plagioclase/quartz, muscovite/biotite, 
and calcite. Biotite associated with amphibole is pleochroic from 
pale to medium greyish-greenish brown. 

Biotite forms a few flakes and clusters of flakes up to 0.1 irim in 
grain size. Some patches are altered slightly to completely to 
pseudomorphic chlorite with minor Ti-oxide inclusions. Biotite is 
pleochroic from pale to light or medium brown to reddish brown, and 
chlorite is pleochroic from pale to light green. A few biotite grains 
included in coarser quartz grains show pleochroism from light to dark 
brown. In one cluster, biotite contains tiny quartz inclusions in 
myrmekite-like textures, commonly oriented parallel to cleavage. 

Ti-oxide/leucoxene forms a few lensy patches averaging 0.3-0.6 mm 
in size. Patches contain equant grains of Ti-oxide up to 0.6 mm in 
size surrounded by extremely fine grained to cryptocrystalline, 
semiopaque leucoxene. 

Opaque forms a few anhedral grains averaging 0.05-0.12 nun in size 
in one cluster 0.3 mm across in quartz. Associated with opaque is 
less calcite and minor chlorite. 

Zircon forms subhedral, stubby prismatic grains up to 0.06 nun 
long in perthite and associated with leucoxene. 

A few veinlets up to 0.01 mm wide are of chlorite. 



Sample MR-65-45 	Quartz-plagioclase_Microcline_Garnet Gneiss 

S 

S 

. 

The sample is a fine to medium grained, moderately foliated 
gneiss dominated by quartz, plagioclase, and microcline, with lesser 
garnet and minor biotite. 

quartz 	 35-40% 
plagioclase 	35-40 
microcline 	 17-20 
garnet 	 4- 5 
biotite 	 1- 2 
leucoxene-(Ti-oxide) 0.5 
opaque 	 0.2 
zircon 	 trace 
veinlets and patches 
muscovite/serjcjte 0.2 

Quartz forms anhedral grains averaging 0.5-1.5 mm in size, with 
few up to a few mm long. It is concentrated moderately in lenses 
parallel to foliation. Grains commonly show slightly to moderately 
strained extinction. 

Plagioclase forms anhedral grains averaging 0.3-1 nun in size, 
with a few up to 1.5 mm across. Alteration is variable: about 2/3 of 
the grains are fresh to slightly altered to sericite, and about 1/3 
are altered strongly to completely to sericite and locally to 
muscovite. One patch 3.5 mm long by up to 1 mm wide is dominated by 
extremely fine to locally very fine grained sericite, probably after 
plagioclase. Possibly two types of plagioclase are present in te 
rock, with the more-calcic variety being altered strongly to sericite, 
and the more-sodic variety being only slightly altered. 

Microcline forms anhedral grains averaging 0.3-1 mm in size. 
Most contain minor perthitic lenses of plagioclase. 

The rock contains a few interstitial patches of finer grained 
quartz and feldspars in intimate intergrowths. 

Garnet forms ragged grains averaging 0.5-1.5 mm in size. Most 
are intergrown coarsely with quartz. Some are altered slightly to 
moderately to chlorite and/or sericite, with alteration concentrated 
along fractures. 

Biotite forms scattered flakes and clusters of a few flakes 
averaging 0.2-0.3 mm in grain size. Biotite is pleochroism is from 
pale to medium brown. Much of the biotite is altered to pseudomorphic 
chlorite-(Ti-oxide). Some biotite grains contain abundant Ti-oxide 
needles oriented in hexagonal crystallographic directions in biotite. 

Ti-oxide forms anhedral grains averaging 0.05-0.08 mm in size, 
mainly associated with garnet and biotite. 

Opaque forms a few elongate grains up to 0.25 mm long, and 
irregular grains averaging 0.1 nun in size associated with garnet. 
Some opaque grains are rimmed by Ti-oxide, suggesting that they are 
ilmenite. 

Zircon forms a few single grains and clusters of subrounded 
grains averaging 0.03-0.07 mm in size, and a few stubby, subhedral 
grains up to 0.04 nun long. Much of the zircon occurs in quartz. 

A few late veinlets and replacement patches are of 
muscovite/serjcjte ranging from 0.1-0.3 mm in length. 



Sample HR-65-46 	Altered Plagioclase-Quartz-Hornblende-Garnet  
Gneiss 

S The sample is a well foliated gneiss dominated by plagioclase and 
quartz, with less hornblende and garnet, and minor Ti-oxide/opaque, 
chlorite, and zircon. Plagioclase is altered to sericite, garnet to 
chlorite-(sericite) , hornblende to quartz-chlorite-sericite, and 
Ti-oxide partly to leucoxene. 

plagioclase 	50-55% 
quartz 	 25-30 
hornblende 	 8-10 
garnet 	 7- 8 
Ti-oxide/leucoxene 1- 2 
chlorite 	 1- 2 
opaque 	 0.3 
muscovite 	 0.2 
biotite 	 trace 
zircon 	 trace 

Plagioclase forms anhedral grains averaging 0.3-1 mm in size, 
with a few up to 3 mm across. It is altered strongly to completely to 
extremely fine grained sericite. 

Quartz forms anhedral grains averaging 0.3-1 nun in size, 
concentrated moderately to strongly in lenses parallel to foliation. 
Grains show strongly strained to patchy extinction. 

Hornblende forms anhedral grains averaging 0.7-1.2 mm in size. 
Alteration is complete to aggregates of very fine grained, 

• 

	

	interlocking quartz intergrown with patchy zones of extremely fine 
grained chlorite and sericite. 

Garnet forms anhedral, equant grains averaging 0.5-1.5 mm in 
size. Alteration is complete: early-formed fractures are dominated by 
sericite with lesser chlorite, and the rest of the grains are 
dominated by extremely fine grained chlorite and lesser sericite. 
Grains commonly contain a few subrounded to rounded inclusions of 
quartz averaging 0.1-0.3 mm in size. 

Ti-oxide (possibly after sphene) forms patches up to 0.6 mm in 
size of subhedral to locally euhedral grains averaging 0.1-0.15 mm in 
size. Some grains are altered slightly to strongly to opaque 
(leucoxene?) 

Chlorite forms scattered patches up to 0.6 nun in size of very 
fine grained aggregates. Associated with a few of these are 
aggregates of muscovite flakes of similar grain size. 

Opaque forms a few subhedral, equant grains up to 0.2 nun in size, 
and a few platy grains up to 0.3 miii long. Dusty opaque forms a few 
trains up to 0.1 mm wide, mainly in quartz grains. 

Biotite forms scattered flakes averaging 0.05-0.15 nun in size. 
Alteration is complete to pseudomorphic chlorite-(Ti-oxide). 

Zircon forms anhedral to subhedral grains averaging 0.05-0.07 nun 
in size, with a few up to 0.1 nun long. 

0 



Sample MR-66-45 (41..7 m) 	Microc1ine-Quartz-Plgioclase- 
Hypersthene(?)-(Biotite) Gneiss; Veinlets 
of Calcite-opaque-(Chlorite/Sericite) 

The rock is a well foliated gneiss dominated by microcline and 
quartz, with less plagioclase and hypersthene(?) and minor biotite. 
Mafic minerals are concentrated mainly in narrow seams which define 
the foliation. Hypersthene is altered completely to secondary 
amphiboles. A few veinlets are dominated by calcite and opaque, with 
much less chiorite/sericite. 

microcline 	 35-40% 
quartz 	 30-35 
plagioclase 	17-20 
hypersthene(?) 	7- 8 
biotite 	 1- 2 
opaque 	 1 
garnet 	 0.5 
Ti-oxide 	 0.1 
muscovite 	 minor 
zircon 	 minor 
ye inlets 
calcite-opaque-(chlorite/sericite) 	0.3 

Microcline forms arihedral grains averaging 0.3-0.7 mm in size, 
with a few up to 1.5 mm across. Many grains have minor to 
moderately abundant perthitic inclusions of plagioclase. 

Quartz forms anhedral patches up to 1.5 mm in size of very fine 
• to fine grains with slightly to moderately strained extinction. 

Quartz also forms a few subrounded inclusions in several larger 
microcline grains, and is intergrown with garnet grains. 

Plagioclase forms anhedral grains averaging 0.2-0.5 rim in size. 
A few grains show slightly warped albite twins. Alteration is slight 
to strong to extremely fine grained sericite. Several grains contain 
myrmekitic intergrowths of quartz. 

Hypersthene(?) forms anhedral grains averaging 0.2-0.5 mm in 
size, concentrated in seams up to 0.7 mm wide. Alteration is complete 
to patches of extremely fine grained, colorless amphibole (possibly 
anthophyllite) surrounded by patches of pale green to light bluish 
green actinolite, commonly in subparallel orientation perpendicular to 
the core of the grain. Actinolite also forms veinlets extending from 
the secondary amphibole lenses into surrounding microcline grains. 

Biotite forms scattered flakes and clusters of flakes averaging 
0.1-0.4 mm in length, with a few up to 0.7 mm long. Pleochroism is 
from pale/light brown to medium/dark brown. Most larger grains are 
fresh; some larger grains and many smaller ones are altered completely 
to chlorite-Ti-cxide) 

Garnet forms two irregular, equant grains from 0.5-1.5 mm in size 
in one corner of the section. They are intergrown with moderately 
abundant quartz and contain minor inclusions of zircon. 

Opaque forms anhedral patches up to 0.6 mm in size. 
Ti-oxide/leucoxene forms anhedral grains up to 0.3 mm in size, 

mainly interstitial to hypersthene(?) aggregates. 
• 	Muscovite forms scattered 	aggregates of a few subparallel grains 

averaging 0.2-0.3 mm in length. 
Zircon forms anhedral grains up to 0.2 mm in size, mainly 

associated with hypersthene. 

A few veinlets up to 0.15 mm wide are dominated by calcite with 
lesser opaque and minor chlorite/sericite. 



. 

Sample MR-66-46 
	

Granitic Gneiss: Microci ine-Quartz-Plagioclase- 
(Chlorite) 

• 	The sample is a moderately foliated gneiss, much of which 
consists of medium to coarse grained perthitic microcline and 
patches of quartz, with much less plagioclase and chlorite (after 
biotite) . Moderately abundant interstitial seams and patches are 
dominated by very fine grained aggregates of plagioclase and 
microcline, with lesser chlorite and quartz. 

microci I ne 
	

50-55% 
quartz 
	

20-25 
plagioclase 
	

20-25 
chlorite-(Ti-oxide) 2- 3 
opaque 	 minor 
anker i te 	 minor 
zircon 
	 trace 

perthitic microcline forms anhedral grains averaging 1-2 mm in 
size, with a few up to 3 mm across. It contains minor to abundant 
lenses to networks of exsolution plagioclase in a groundmass of 
microcline - 

Quartz is concentrated in irregular patches up to several mm 
across. in these it forms strongly interlocking aggregates of very 
fine to fine grains, whose textures suggest that they were formed by 
recrystallization of coarser grains. 

Plagioclase forms a few anhedral grains from 0.5-2.5 mm in size. 
It is concentrated in finer grained patches and lenses interstitial to 
coarser grained microcline and quartz. In these plagioclase forms 
interlocking aggregates of grains averaging 0.1-0.3 mm in size, with 
some patches dominated by grains averaging 0.03-0.1 mm in size. 
Intergrown with plagioclase is lesser microcline and minor quartz. 
Alteration of plagioclase is slight to locally moderate to sericite 
and minor ankerite. Both feldspars contain moderately abundant dusty 
hematite inclusions, and plagioclase contains a few irregular patches 
of extremely fine grained, reddish brown hematite. 

Chlorite (after biotte) forms equant grains averaging 0.5-1 mm 
in size. It also occurs as much finer grained aggregates in several 
interstitial patches intergrown with plagioclase. Pleochroism is from 
pale to medium greyish green, and the interference color is purple 
to blue. Associated with chlorite is moderately abundant Ti-oxide. 
One patch contains abundant very fine grained lenses of quartz 
intergrown with and probably replacing chlorite along cleavage 
planes. 

Opaque forms scattered, equant to elongate, anhedral grains 
averaging 0.1-0.2 mm in size. 

Ankerite forms scattered interstitial grains averaging 0.1 mm in 
size. 

Zircon forms a few subhedral prismatic to subrounded grains 
averaging 0.05-0.12 mm in size, with a few up to 0.22 mm long. 

. 

0 



Sample 14R-66-47 (439 m) 	Plagioclase-Quartz-Hyperstbene_Biotjte 
Gneiss 

The sample is a well foliated, fine to medium grained gneiss 
dominated by plagioclase and quartz, with lesser hypersthene and much 
less biotite, commonly rimming hypersthene. Veinlets of actinolite 
cut the rock; adjacent to these, hypersthene is altered strongly to 
amphibole. 

plagioclase 	55-60% 
quartz 	 20-25 
hypersthene 	10-12 
biotite. 	 5- 7 
opaque 	 0.5 
apatite 	 0.2 
zircon 	 minor 
veinlets 
actinolite 	 0.3 

Plagioclase forms anhedral grains averaging 0.2-0.5 mm in size, 
with a few up to 1 mm across. Albite twins commonly are warped 
moderately. Grains are fresh to very slightly altered to sericite. 

Quartz is concentrated moderately in small lenses parallel to 
foliation. It forms grains averaging 0.2-0.7 nun in size, many of 
which may have formed by recrystallization of coarser grains. 
Extinction commonly is slightly strained. 

Moderately abundant, irregular, interstitial patches consist of 
much finer grained aggregates of plagioclase and lesser quartz, 

' 	possibly formed by recrystallization of coarser grains. 
Hypersthene forms anhedral to subhedral, mainly equant grains 

averaging 0.2-0.5 mm in size. Some have very irregular outlines. 
Pleochroism is from pink to light green. The high relief, high 
birefringence and strong (for hypersthene) pleochroism indicate a high 
Fe/Mg ratio. Many grains are altered slightly to moderately, mainly 
along grain borders to cryptocrystalline to extremely fine grained, 
pale greyish to yellowish green amphibole(?), and locally to light 
green actinolite. A few grains are altered strongly to secondary 
amphibole; alteration textures are similar to those of altered 
hypersthene(?) in Sample MR-66-45. 

Biotite forms ragged to subhedral flakes averaging 0.1-0.5 nun in 
size. Pleochroism is from light to dark brown or reddish brown. 
Biotite commonly forms reaction(?) rims on hyperstherie. A few grains 
surrounding hypersthene contain minor tiny quartz inclusions in 
sieve-like textures. Elsewhere, biotite forms disseminated grains and 
aggregates averaging 0.1-0.2 mm in grain size. 

Opaque forms anhedral grains up to 0.5 mm long, commonly 
associated with biotite. 

Apatite forms subhedral to euhedral, prismatic grains averaging 
0.08-0.15 mm long, with a few up to 0.2 mm long. 

Zircon forms anhedral to subhedral, equant grains averaging 
0.02-0.07 mm in size, with a few up to 0.25 mm long. Most are 
included in plagioclase or quartz. A few in biotite have thin, 
intensely dark halos. 

'• 	A few discontinuous, in part braided veinlets averaging 
0.02-0.05 mm wide are of extremely fine grained, light green 
actinolite. Near these, hypersthene is altered strongly to extremely 
fine to very fine grained, pale green amphibole. 



. 	 . 

Sample HR-66-48 (449 m) 	Plagioclase-Quartz-Hypersthene-3iotite 
Gneiss 

. 	The sample is similar to 	Sample MR-66-47, but shows more 
prominent compositional banding defined mainly by strong variation in 
the ratio of felsic to mafic minerals. A prominent foliation is 
defined by compositional layering, and by elongation of lenses of 
quartz, of rnafic minerals and of opaque. 

plagioclase 	55-60% 
quartz 	 20-25 
hypersthene 	10-12 
biotite 	 7- 8 
opaque 	 0.4 
apatite 	 0.2 
zircon 	 trace 

Plagioclase forms anhedral grains averaging 0.2-0.5 mm in size, 
with a few up to 1.5 mm in size, and a few interstitial patches in 
which grains average 0.05-0.1 mm. Coarser grained plagioclase is 
concentrated in the felsic layers. Albite twins commonly are poorly 
developed, and where present, one set is very thin. Commonly, albite 
twins are warped slightly. Alteration generally is very slight to 
sericite. In a very few patches up to 0.15 mm across, plagioclase is 
altered completely to sericite. 

In most of the rock, quartz forms anhedral grains averaging 
0.1-0.3 mm in size. In the felsic layers it is concentrated in lenses 
parallel to foliation, and grain size averages 0.2-0.8 mm. 

Hypersthene forms anhedral, in part ragged grains averaging 
0.2-0.5 mm in size,-commonly concentrated in clusters and lenses 
parallel to foliation. Grains are fresh to altered slightly to 
secondary, pale green amphibole. 

Biotite forms flakes averaging 0.1-0.3 mm in size, in part 
rimmina hvoersthene. and in Dart disseminated. Pleochroism is from 
light to dark brown to reddish brown. - A few grains are altered 
slightly to moderately to pseudomorphic chlorite. 

Opaque forms anhedral lenses averaging 0.2-0.8 mm long and 
irregular patches averaging 0.1-0.3 mm across, commonly associated 
with mafic minerals. 

Apatite forms subhedral, prismatic grains averaging 0.07-0.12 mm 
in length, with a few up to 0.22 mm long. 

Zircon forms disseminated anhedral to subhedral grains averaging 
0.05-0.12 mm in size. 

it 
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