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SUMMARY

A series of geological, geophysical and geochemical surveys culminated in
the discovery of uranium mineralization at Camie River within the Gordon's
Lake grid. This discovery has enhanced the significance of the Otish Basin
as a uraniferous province, particularly the Gordon's Lake area.
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INTRODUCTION

AREA OF INVESTIGATION

The Gordon's Lake West claim block is situated approximately

270 km NE of Chibougamau and 110 km NE of Témiscamie. A temporary
airbase is accessible by an all weather gravel road from Chibougamau.
Both localities offer ski-or-float equipped aircraft during the winter
and summer months for transport of personnel and equipment into the
area. Transportation within the area requires rotary or fixed wing
aircraft. (Fig.1/1, Fig. 2/554)

Regular scheduled air and bus services are available between Montreal
and Chibougamau.

PURPOSE OF INVESTIGATION

The various exploration surveys in the Gordon's Lake West claim

block were performed in order to test for uranium mineralization

at depth in the vicinity of the surface indications - i.e. Gordon's
Lake fracture, Monday Boulder Train, Coon showing. Numerous surveys
were done in order to outline appropriate drilling targets (i.e. Track
Etch, Helium, U in soils, geophysical surveys).

TIME OF INVESTIGATION

Winter Program : February 28, 1980 -~ March 29, 1980
Summer Program : June 2, 1980 - September 8, 1980

PERSONNEL

Dr. R. Lambert - Exploration Manager - Eastern Canada
Dr. W. Gehrisch- Senior Geologist

Z. Madon - Project Geologist

M. Leppin - Geophysicist

C. Jenkins - Project Geologist (Research)

Y. Gariépy - Drill Geologist

R. Cicci - Landman

P. Martin - Technician/Field Foreman

K. Hopewell- Technician

B. Millward- Technician

R. Faubert - Technician

B. McKenzie- Logistician

J. Murphy - Surficial Geologist

Temporary Staff

1 Senior Geologist (Mapping)
1 Drill Geologist

2 Senior Assistants

3 Junior Assistants

1 Asst. Geophysicist
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Temporary Staff (Contd.)

1 Technician

6 Prospectors
1 Cook

1 Camp Manager
1 Dispatcher

INSTRUMENTS, VEHICULES USED

The following is a list of equipment used:
11 - SPP 2NF scintillometers

- GAM-TI spectrometer

- UG 135 spectrometer

— EDA scintillometer

- CH-100 radios

- SM-5 susceptibility meter

- 5S-15 VEM unit

- MP-2 magnetometer & sensor

- Walkie-talkies

MAX.-MIN. HEM unit

- EM-16 (VLF) unit

~ Portable Drill Bits

- Level & tripod

~ Theodolite & tripod

- Radon Gas Emanometer *

- I.P. Transmitter, Receiver

- Binocular Microscope

- UV Lamp

- Stereoscope

el i e S S N S ey
I

* Survey not completed because of instrument malfunction.

The two Marconi CH-100 radios were used to communicate with the
different U.E.M. fly camps as well as Chibougamau & Témiscamie.
Transportation of supplies, equipment and personnel from Chibougamau
to Témiscamie required the use of a rented SUBURBAN. A 14 ft. Mirage
rubber boat with outboard was used where possible within the work
area.

GENERAL TNFORMATION

TOPOGRAPHY

The Gordon's Lake area lies west of the height of land and drains

into Lake Mistassini via the Témiscamie River and thence to James

Bay via the Rupert River. Much of the drainage is controlled by glacial
deposits. In the mountainous region, however, drainage is controlled

by bedrock structures, paralleling foliation within gneisses and
metavolcanics and joints within granitic terrain.
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Local topography is dominated by glacial features, in particular

the drumlinoid ridges which are up to 30 m high and several
kilometers long. Most of the hills, streams and lakes are elongated
in the 210° glacial direction, although some bedrock ridges do not
conform. Drumlines, eskers and kames are common throughout, ranging
between 15 m and 35 m in height.

CLIMATE

The area is class%fied as subartic. Average winter temperatures
range around - 10 ¢, summer temperatures are in the +15 ¢ range.

A relatively large amount of precipitation falls during both summer
and winter seasons, approximately 80 cm of which nearly half falls
during the months of July and August. The lakes are relatively ice-
free from about the beginning of June to the end of October.

VEGETATION

Boreal forest-type vegetation covers most of the area. Tops of ridges
and other elevated areas display a tundra-like environment.

Black spruce (Picea Mariana) and Jack Pine (Pinus Banksiana) with
a few groves of white Birch (Betula Papyrifera) are the main tree-types.

Underbrush is dominated by moss, lichen and Labrador tea.

WATER RESOURCES

Fresh water is abundant in the area, predominated by long narrow
glacial lakes. The Témiscamie River is the main drainage conduit
in the area. The Camie River is a principle tributary of the
Témiscamie River and runs almost directly through the middle of the
Gordon's Lake West claim block.

POPULATION AND LAND USE

There are no settlements or commercial sites in the immediate
area.

MAGNETIC DEVIATION

The magnetic deviation is in the order of 22°45'W.

PREVIOUS SURVEYS AND ACTIVITIES

TOPOGRAPHIC MAPPING

The following NTS map cover the area of investigation:

Nts Number Title Scale
32 N.E. Mistassini 1:500,000
22 N.W. Plétipi 1:500,000
32 P Lac Baudeau 1:250,000
22 M Plétipi Lake 1:250,000
32 P/1l6 Lac Hippocampe 1: 50,000
22 M/13 Lac Indicateur 1: 50,000




The following airphotos were used:

Photo Number Scale

Al12496 8-13 1:35,000
Al12496 308-311 1:35,000
A21579 190-193 1:44,000
A15590 173-177 1:56,000

GEOLOGICAL MAPPING

The southwest portion of the Otish basin has been mapped by the
MRN and has proved to be fairly reliable in most places.

The Gordon's Lake West claim block is covered by the following
reports:

Report Map Scale Author
Riviére Savane RG146 1:253,440 E.H. Chown
Hippocampe Lake

Area P.R. No.438 1: 63,360 T. Hashimoto
Tichegami RG144 1: 63,360 E.H. Chown

GEOPHYSICAL SURVEYS AND ACTIVITIES

The area is covered by the following aeromagnetic maps:

Map Number Scale

7111 G 1:253,440
7112 G 1:253,440
2030 G 1: 63,360
2042 G 1: 63,360

The area of investigation was prospected in the past by Noranda
Exploration and Ingamar Exploration. Presently, aside from U.E.M.,
Pancontinental, SOQUEM and ESSO are actively exploring in the vicinity.

MINERAL CLAIMS

A total of 235 claims have been acquired and are listed below:
(see Map 488).

Claim Na. Township Date of Record
347690 (1-5) 2034 August 25, 1974
347691 (1-5) 2034 August 27, 1974
347962 (1-5) 2034 August 24, 1974
347693 (1L ) 2034 August 26, 1974
374036 (1-5) 2035 August 11, 1978

374037 (1-5) 2035 August 12, 1978




Claim No.

374038
374039
374040
374041
374042
374043
374044
374045
374046
374047
374048
374049
374050
374051
374052
374053
374054
374055
374056
374057
374058
374059
374060
374061
374062
374063
374065
374066
374067
374068
374069
374070

374071

381093

381094

381096

383958

383961

385055
385056
385057
385058
385059
385060

(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-4)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1)
(1-5)
(2-5)
(2-5)
(1-5)
(1-5)
(1-3)
(4-5)
(1-5)
(1)
(2-3)
(4-5)
(L)
(2-3)
(4-5)
(1)
(2-3)
(4-5)
(1)3_5)
(2)
(L)
(2-3)
(1-5)
(1-5)
(1-5)
(1-5)
(1-5)
(1-3)

Township

2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2035
2034
2034
2034
2034
2034
2034
2035
2035
2034
2035
2035
2034
2035
2035
2034
2035
2035
2035
2034
2035
2034
2035
2035
2035
2035
2035
2035

Date of

Record

August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
August
January

August

August

January
August

August

January
January
January
January
Januayr
October
October
October
October
October
October

13, 1978
14, 1978
15, 1978
16, 1978
17, 1978
18, 1978
10, 1978
11, 1978
12, 1978
13, 1978
14, 1978
15, 1978
16, 1978
17, 1978
18, 1978
10, 1978
11, 1978
12, 1978
13, 1978
14, 1978
15, 1978
16, 1978
17, 1978
20, 1978
10, 1978
11, 1978
20, 1978
21, 1978
22, 1978
23, 1978
24, 1978
25, 1978
25, 1978
26, 1978
3, 1979
3, 1979
27,1980
2, 1979
2, 1979
27,1980
1, 1979
1, 1979
27,1980
27,1980
27,1980
27,1980
27,1980

3,1979

4,1979

5,1979

6,1979

7,1979

8,1979




GENERAL GEOLOGY (see Fig. 3/ 485)

Proterozoic Otish sediments occur within the Superior Structural
Province near the poorly defined Grenville Orogenic Front. Basement
rocks of the Superior Group have been classified into three broad
lithological units - (i) gneisses and migmatites, (ii) metavolcanics
(metasediments) and (iii) granites. All these units are thought to
be Archean although recent age dating indicates that some of them
might have been deposited or intruded (extruded) on a pre-existing
Archean craton during Aphebian time. However, the high metamorphic
grades encountered in the basement rocks, usually ranging from
amphibolite to granulate facies (with some retrograde reaction),
make it difficult to prove the existence of undeformed sediments
and/or volcanics during Aphebian time.

All the basement units were affected by the Hudsonian Orogeny (1750 m.y.
and some, if not all, were also affected by the Kenoran Orogeny (2500 m.

The gneiss and migmatite complex underlies most of the area. It is

variable in appearance, ranging from a schistose, layered variety to
a nearly massive-type. Compositionally, the quartz-biotite-feldspar
gneiss predominates although cordierite and garnets are found within
the unit as well. Alternating dark and light bands are a distinctive
feature resulting from variations in mafic content (chiefly biotite).

Metavolcano-sedimentary sequences outcrop as narrow east-west trending
belts and as small inclusions in granite-gneiss complexes. The unit is
composed of metamorphosed intermediate to basic tuffs, flows and
fragmented volcanic rock, interlayered with sandstones, conglomerates
and cherty iron formation, as well as pelitic and graphitic schists.
Narrow sulfide-rich horizons have been intersected within this unit

as well.

The granitic complex, typically coarse grained, equigranular, with
quartz, K-feldspar and minor mafics is predominant over a large part
of the basement. This unit is intrusive into all the above rock-types,
usually as concordant sills parallel to the gneissic foliation. Some
of the granitic material appears to have been formed from the gran-
itization of gneisses and migmatites.

NW-SE trending diabase dike swarms intrude all the above units.

The basement complex is unconformably overlain by fluvioterrestrial

to marginal marine sediments of the Otish Group. The basal formation
consists of a quartz pebble or polymictic conglomerate grading up to
massive gritty arkoses. These, in turn, grade into well laminated and
crossbedded quartzites and arkoses (Indicator Formation). Conformably
overlying the terrestrial sediments, dolomitic arkoses and sandstones,
dolomites, and argillaceous sandstones of marginal marine origin,
predominate (Peribonca Formation). Partly uralitized and fresh olivine
gabbro dikes and sills intrude both sedimentary and basement units

(see Table 1/375).

)
v.).









The Grenville orogeny (900 m.y.) folded the two basins into broad

gently plunging synclines.

Thrust faulting and tight folding of the

sediments along the southeastern margin is evident in both basins.
The Grenville event also induced some retrograde metamorphism in

certain Archean units.

In the gtish area five faglt and %ineament grends hgve beenorecogn%zed:
(1) 070" to 090, (2) 320 to 335, (3) 025  to 030, (4) O to 10

and (5) 050° to 060°.

Subeconomic uranium mineralization which is

tectonically controlled appears to be associated with the 070O to

090o system.

INVESTIGATIONS

The following table outlines the surveys undertaken in the Gordon's

Lake West claim block:

Table 2 - Surveys Completed, 1980

Type of Investigation Total Performed By
Diamond Drilling - 1844.6 m Bradley
Camie River Area (6052 ft.)

Mapping - regional Gordon's 9
Lake West block 20 km U.E.M
- detailed (on grid- 9
Gordon's Lake) 4.5 km U.E.M
Geochemistry — soil survey 739 samples U.E.M
- He survey 99 samples U.E.M
- Track-Etch 231 samples U.E.M
Prospecting - detailed (on U.E.M
grid) @ 400 x 400 and 5
200 x 200 meter squares (5.0 km
- regiongl 2 U.E.M
(0.5 km" /man-day)[2.0 km

Surveying Claim Boundaries 20 man-days U.E.M

Drilling: portable drill 6 man-days U.E.M

Surficial Geology 6 man-days U.E.M.

Linecutting
Surveying Drill Grid

Ground Geophysics:
(1) EM-16 (V.L.F.)
(2) Magnetometer
(3) V.E.M.

(4) H.E.M.
(5) I.P.

30/10 1line km

10 man-days

20 line km
30 line km
13.5 line km
10.7 line km
19.8 line km

Contract/U.E.M.
U.E.M.

U.E.M.
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RESULTS

DIAMOND DRILLING

Figure 4/389 outlines the general drill hole locations at Camie
River. Map 390 (back folder), a more detailed location map,

outlines the surveyed drill grid (50 m spacing), hole locations
and directions as well as specific claim boundaries in the area.

Appendix 1 contains detailed geological logs of the drill holes.

The following table summarizes the drill hole locations, depths,
drilling angles and drilling dates:

TABLE 3 : DIAMOND DRILL SUMMARY

—

Total
D.D.H. Location Started/ Dip/ Elev. Depth | Claim No.
No. Completed Azim. (m) (m)
oM-1 50 #30E 01/07/80 -902 4,37 346.6 | 381094-5
15+50N 03/07/80 0 (1137")
69.2
UEM (227")
oM-2 54+05E 06/07/80 -902 0 106.1 | 381096-4
13+61N 09/07/80 0 (348")
oM-3 53+55E 11/07/80 -902 6.11 108.5 | 381096-5
13423N 13/07/80 0 (356")
OM-4 S4+52E 15/07/80 -722 -1.4 183.2 | 381096-5
13+462N 20/07/80 345 (601)
oM-5 S4+55E 01/08/80 -902 -2.12 112.5 |} 381096-5
14 406N 04/08/80 0 (369")
OM=6 54#55E 05/08/80 -772 -2.12 107.0 |381096-5
L4406N 09/08/80 165 (351")
oM-7 56+00E 10/08/80 -902 -1.2 126.5 |374059-5
13+47N 12/08/80 0 (415')
oM-8 56+00E 13/08/80 -902 ~1.85 128.6 |374059-5
13+57N 15/08/80 0° (422")
OM-9 56+00E 16/08/80 —832 -1.2 142.3 [374059-5
13+47N 19/08/80 160 (467")
OM-10 56+00E 19/08/80 -782 -1.2 135.3 |374059-5
13#478 21/08/80 160 (444")
OM-11 564+00E 21/08/80 -73° -1.2 136.2 |374059-5
13#47N 23/08/80 160° (447")
OM-12 | 53#00E 25/08/80 -75° -4.65 | 227.7 |381096-5
14+65N 30/08/80 165° (747")
oM-13 53+00E 30/08/80 -752 -7.68 261.5 [381096-5
15+05N 05/09/80 165 | : f (858")
. 1 1 ‘{
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OM-1 (Noranda hole) was deepened from 277.4 to 346.6 m. The
unconformity was reached at 317.1 m. Sediments were conglomeratic,
partly silicified, the basement consisted of andesitic metavolcanics.

OM-2 intersected the unconformity at 54.7 m. Sediments were
conglomeratic, partly silicified. The contact was relatively fresh.
Within the basement, close to the contact, a few graphitic horizons

were intersected. Beneath this zone a few meters of altered volcanics
(propylitization) grading into fresh andesitic volcanics were encountered.

OM-3 intersected the unconformity at 43.9 m. Sediments were again
conglomeratic., At the contact, the basement (metavolcanics) was
altered (sericitization and kaolinization?).

OM-4 was drilled to intersect the H.E.M. conductor within the E-W
fault zone (Fig. 4/389 ) at a depth of 150 m. As the dip of the
conductor was subparallel to the inclination of the hole, it was
intersected for a considerable length: from the unconformity at
95.4 m to 124 m, consisting of massive pyrite in a cherty matrix
and graphite schists. 1In the vicinity of the unconformity a high
degree of tectonization (repetitive sequence of Otish sediments
[conglomerates] and basement material [ volcanics and cherts] ) can
be observed. The lower part of the conglomerate contains a high
percentage of pyrite (up to 807) in the matrix. The most striking
feature is a high degree of chloritization of sediments as well as
of basement material in the vicinity of the unconformity. Also
observed, within a chloritized zone, was fairly massive siderite.
Approximately 25 m of sediments above the unconformity have undergone
alteration resulting in a grayish colouration. In addition, the
metavolcanics within and below the conductive zone are altered
(propylitization?)

OM-5 was located on the northern side of the conductor. It intersected
the unconformity at 96.7 m. The conglomerates were again partly
silicified and, at the unconformity, kaolinization of the meta-
volcanics was observed.

OM-6 was aimed to intersect the unconformity half-way between
OM-4 and OM-5. This hole was very similar to OM-5, but did intersect
part of the conductor found in OM-4 and encountered 5 cm of chloritized

sediments just above the unconformity (88.9 m).

OM-7 was located 10 m south of the V.E.M. axis, east of Camie River.
It intersected the unconformity at 119.8 m. The actual contact is

a 1 m repetitive zone of basement material and Otish sediments with
chloritization and pyrite in fractures (fault). No conductive
material was intersected within the basement. Alteration of the
conglomerate included silicification and limonitization. The basement
was again kaolinized (?) at the unconformity.

OM-8 was located right on the measured axis of the conductor (V.E.M.).

It is similar to Hole OM-7 except that chloritization and pyrite along
fractures were not observed here.

S O U PR
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OM-9 was drilled to intersect the H.E.M. conductor at the
unconformity or at greater depth. Between 40 m and 60 m,

the hole intersected a fractured (fault) zone of gray alteration
within the sediments characterized by dark gray to black aphanitic
material as coatings and impregnations along fractures. The
unconformity was intersected at 120.4 m with chloritized and pyritized
sediments overlying the basement, which was again kaolinized (7)

near the unconformity. The conductor, first intersected at 127 m,
consisted of massive pyrite (4 m) and graphite schists within cherty
sequences.

OM-10 was drilled to intersect the massive sulfide conductor at the
unconformity (ca. 10 m south of the previous intersection of the
unconformity). This hole went through a similar fractured, in parts
even mylonitic (fault) zone of gray alteration, but at greater depth
than in OM-9 (65 to 95 m).

From 95 m to the unconformity (119.2 m) the sediments are unaltered
except for primary silicification and some limonitization. At the
unconformity the massive sulfide conductor was intersected. The rest
of the hole went through an alternating sequence of metavolcanics,
graphite schists and cherts.

OM-11 was drilled to penetrate the projected intersection of the
fractured and mylonitized gray zone as encountered within the sediments
(holes OM-9 and OM-10)with the unconformity as well as the inter-
section of the graphitic sequence of the basement with the unconformity.
The fractured to mylonitized gray (fault) zone was encountered from

85 m down to the unconformity (121 m). Core recovery in this intensely
tectonized interval was about 70%. Because of the high degree of
alteration, it was difficult to distinguish between primary and
secondary features, particularly silicification. Aggressive solutions
percolated through this zone: much open space (vugs) was produced by
leaching of feldspar and other original components of the sediments.
Chloritization is recognizable, but is by far not as strong as in OM-4.
Siderite may be present. Close to the unconformity the conglomerate
was again pyritized.

OM-12 was to intersect the conductor below the unconformity at approx-
imately 130 m. However, the unconformity was intersected at 154.7 m.
Some faulting was observed above the unconformity, although the
conductor was not encountered in this hole.

OM-13 (750/1650, total depth: 261.5 m) was to test the possibilities
that either the conductor was overshot with OM-12 or faulted off.

The unconformity was met at 194.4 m (40 m deeper than in OM-12). The
conductor was encountered at 243 m (6 m of massive sulfides). Grey to
white, well banded, cherty sequences were intersected within the
sulfide rich portion of the hole, often parallel to the core axis.
This feature, along with the extemnsively thick sulfide zone (which

has not been completely delineated) has been interpreted as a change
in the dip of the beds (from N to S). These features may also be
explained by dragging of the sediments along a fault zone.
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GEOPHYSICAL SURVEYS

Results of both the winter and summer geophysical programs
are summarized in the compilation map 553. More detailed
geophysical maps can be found in Appendix 2 and Appendix 3.

Winter Program (Appendix 2 for details)

A VEM survey was carried out with a McPhar SS15 unit using a
frequency of 1.0 kHz taking readings of the tilt angle of the
elliptical polarized magnetic field at a 50 m station interval.

A good conductor trending N73°E was outlined approximately

200 m north of tie line 1000 N. West of line 68E, the conductor is
deep, as indicated by relatively small tilt angles, and probably
overlain by quartzite. Keeping in mind that VEM data in general

is not well adapted for depth calculations, the depth to the top

of the conductor ranges between 150 m and 250 m. East of line

66E tilt angles as high as 45° were observed indicating a close-
to-surface, almost vertical dike-like conductor of high conductivity
located in andesitic basement rocks. Between lines 68E and 70E,

the dike seems to dip to the south. A major fault zone with vertical
displacements of 200-300 mprobably is located between lines 66E

and 68E.

The conductor is part of a minimum 10-kilometer long zone of high
conductivity, the eastern part of which was followed up by INCO

Ltd. applying ground geophysics and geology. The magnetometer

survey was carried out between March 10th and March 25th, 1980,
measuring the earth's total magnetic field with a proton free precession
magnetometer (Scintrex MP-2) at a 25 m station interval. Besides
corrections for diurnal variations, no other corrections were domne.

The magnetometer profiles were plotted separately and an interpretation
of the data is shown on Map 553. In the area of investigation, the
earth's field local mean value is about 58,800 ¥*. A zone of increased
magnetic response was 8utlined approximately 200 m north of Tie Line

10 +0ON stretching N73 E.

The broad magnetic anomaly of 200r-300r*west of line 66E is probably
caused by a deep dike—like structure dipping to the south. The

dike has a susceptibility of approximately 20,000 emu (equivalent

5% magnetite) and its depth to the top is about 350 m.

East of line 68E a very distinct magnetic anomaly of 600077-12,000 7
was observed. The anomaly is probably caused by two close-to-surface,
almost vertical dikes of high susceptibility (20,000 emu - 40,000 emu)
located in andesitic basement rocks. The magnetic anomaly is
correlated with a conductivity anomaly. As indicated by both the

VEM and the magnetic data, a major fault zone with vertical displacements
of 200-300 m seems to be located between lines 66E and 68E.

b o ot i b i et e
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§99@g£_gggg£§9 (Appendix 3 for details)

Three geophysical surveys, namely horizontal loop electromagnetics
(HEM), induced polarisation (I.P.) and very low frequency electro-
magnetics (VLF), were conducted on the Gordon's Lake east grid.

A compilation of the survey results is shown on Map 553.

Detailed VEM and Mag. were performed across the Camie River drill
grid. The Mag. response essentially confirmed the deep E-W
trending magnetic body. VEM indicated a continuous NE trending
conductor across the Camie River grid. However, later surveys
(drilling, VLF, HEM) indicated that this feature was due to the
survey parameters rather than to a true conductor at depth, which
was displaced (in a left-handed manner) near L52E, as previously
mentioned.

The location of the unconformity is based on I.P. chargeability
data and on the results of geological mapping. The unconformity
in general is trending ENE but occasionally it is displaced by

NNE and SE trending faults. East of Camie River, between lines
58E and 68E and south of 7 +00N, the location of the unconformity
is undefined because a semi-consolidated sulfide-rich sand deposit
covers the area. North of the unconformity both an EM-conductor
(conductivity-thickness product between 4071 gng infinite) and a
magnetic anomaly were located in a broad zone of low resistivity
(I.P. data). The resistivity low is caused by a major fault zone
as was confirmed by the 1980 drilling performed in the Camie River
area. It is most likely that, where the fault is correlated with
the unconformity, vertical displacements of the basement of more
than one hundred meters have occurred.

The magnetic anomaly is interpreted as being,caused by a dike-shaped
body having a susceptibility between 20 x 10~ and 40 x 10~ emu at a
depth that varies between 150 m and 350 m. However, the depth to
the top of the conductor which seems to be related to the magnetic
dike is much less, ranging between 35 m and 120 m.

East of the river, between lines 56E and 66E, both the conductor and

the magnetic dike are located deep beneath the sedimentary cover whereas,

east of line 66E, both targets are found close to the surface in
andesitic volcanics and cherty Iron Fm. PFrom this, it seems most
likely that a fault zone with vertical displacements of at least 100 m
runs between lines 66E and 68E. The fact that, east of line 68E,

the conductor is strongly magnetic (susceptibility 20,000 emu,
pyrrhotite?) and that, at Camie River, the conductor consists of
graphite and pyrite but is also correlated with a magnetic anomaly
from a source at greater depth, led us to believe that the EM and
magnetic anomalies are caused by the same geological unit which,

with depth, gradually changes from pyrite to pyrrhotite (facies change).
East of line 68E however, where no sedimentary cover protects the
basement, the pyrite-graphite sequence has been eroded.
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GEOCHEMICAL SURVEYS

In March 1980, the area of investigation was covered by an approximate
1.5 m thick layer of snow. The soil was frozen about 5 cm deep.

To prepare a station for taking soil samples for uranium and helium
analysis, the snow was removed and the frozen top-layer was loosened
up with a steel bar. Samples usually were taken from the organic and
clay-rich A-horizon. The Track-Etch (radon) cups were inserted into
approximately 25 cm deep holes in the ground and later covered with
snow—-filled garbabe bags. The cups remained in the ground for three
weeks.

Each soil sample for helium analysis was hermetically preserved by
sealing it in an aluminum sample container. Chemical Projects Ltd.,

(Toronto) performed the analysis for helium and Bondar-Clegg & Co. Ltd.,

(Ottawa) for uranium. The radon flux was analyzed by Terradex Corp-—
oration (California).

The samples were taken on a grid at 25 m station interval or along a
river at a 50 m station interval. The party's sampling efficiency
(taking soil samples for uranium and helium analysis or inserting
Track Etch cups and taking soil samples for uranium analysis respect-
ively, was about 9 stations per man per day.

To evaluate the data statistically, first the mean of the area's

whole population was computed. The regional background was considered
to be the mean of the background population which consisted of all

the samples that had helium, uranium or radon concentrations equal

or less than the mean plus one standard deviation of the whole
population. Those samples that had concentrations exceeding the
background mean by more than four standard deviations of the
background population were considered to be first order anomalies

(3 standard deviations = 2nd order, 2 standard deviation =3rd order,

1 standard deviation =4th order).

In the Gordon's Lake area the anomalous levels are as follows:

He in Soil U in Soil Rn in soil-gas
N1 He/1 Soil ppm Tracks/mm2
Background mean 378 0.9 12
Standard deviation 148 1.6 6.8
lst Order anomaly 2970 Z27.3 239.2
2nd Order anomaly 822-969 5.7-7.2 32.4-39.1
3rd Order anomaly 674-821 4.1-5.6 25.6-32.3
4th Order anomaly 526-673 2.5-4.0 18.6-25.5

g b N A Al b2 4 e e
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The results of the uranium and helium in soil survey are presented
on Map 339; Map338 shows the radon and uranium data in the area west

of the Camie River.

(See Appendix 4 for data sheets)

In the region west of the Camie River, the background values of
both the radon and the uranium data are rather low (12 Tracks/mm™ ;
All of the radon and uranium anomalies seem to be related
to uranium occurrences in the overburden like mineralized boulders

0.9 ppm).

etc.,

Along the Camie River, the helium background value is rather high
(378 nl He/l soil), probably caused by the
0f particular interest
located at 55E, 14N
Another cluster of uranium and
origin of which is also unknown so far, is
The highest uranium values (up to

deep fault system.
and uranium anomalies
conductor.

at 58E.

0f some interest
They are located

helium flux through a

is the group of helium
in the vicinity of a deep
helium anomalies,
located on the baseline
15.3 ppm) were detected

the

in lake bottom sediments from the square-shaped lake on line 48E.
The anomaly may be caused by a deep ore body, but more likely seems
to be due to a river feeding the lake after intersecting a train

of mineralized quartzite boulders.

see the consultants reports in Appendix 4.

Summer Program

A soil survey across the unconformity, on the Gordon's Lake grid,
(L56E-L80E) was undertaken and samples were analyzed for U, Cu, Co,

and Ni in order to outline further uranium and certain base metal

anomalies as well as attempt a correlation between the two.

The following table outlines the background and anomalous values
with the survey area for each of the elements:

For instance the cluster of anomalies on line 40E is correlated
with a train of mineralized quartzite boulders.
may be the group of radon anomalies on line 54E.
in an area in which a NNW trending fault intersects a deep conductor.

For details covering both surveys,

Anomalous (ppm)
Element | Background (ppm) 4th order 3rd order 2nd order |lst order
U 0.8 0.9-2.8 2.9-4.8 4.9-6.8 6.8
Cu 3.7 3.8-12.4 12.5-21.1 21.2-29.8 |>29.8
Co 0.4 0.5-1.7 1.8-3.0 3.1-4.3 >4.3
Ni 10.4 10.5-34.1 34.2-57.8 57.9-81.5 |>81.5

The results were generally inconclusive -
the average low (U/3 ppm, Cu/4 ppm, Co/0.4 ppm and Ni/10 ppm) and

assay values were on

no particularly interesting trends or correlations were observed
(see Map 557)

Appendix 5 contains the data sheets and lab analyses for the

survey.

A, b s ot i e
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GEOLOGICAL MAPPING

A geological and structural interpretation of the Gordon's Lake

area between Camie River and Témiscamie River can be found on Fig.5/410.
In addition, a detailed geological map of the entire Gordon's Lake

grid area is illustrated on Map 552 . These maps are based on ground -
traverses and photo-interpretation.

The three main rock-types encountered in the area are:

(i) Otish Mts. Gabbro

(ii) Indicator Fm. sediments

(iii) Basement metavolcanics, metasediments and associated intrusive
granite,

Fresh and partly uralitic gabbro dikes intrude both basement and
sedimentary rock, usually along faults. The gabbro is massive and
equigranular with trace amounts of pyrite. It ranges in color from
black to green, depending on the degree of alteration. The main
gabbro dike occurs along a 020° fault zone, southeast of Indicator
Lake, outcropping as a prominent ridge for several hundred meters

(Fig. 5/374). Other smaller outcrops were found near the unconformity,
east of the Témiscamie River.

The principal outcrop areas of Indicator Fr. sediments are at Gordon's
Lake, west of the Témiscamie River (near Lac Marie-France) and southeast
of Indicator Lake. Peribonca Fm., sediments might subcrop within the
Indicator Fm. graben structure although extensive glacial outwash in

the area effectively masks any possible indications.

Near the unconformity, a distinctive polymictic conglomerate outcrops,
containing mainly quartz pebble clasts and, to a lesser degree,
feldspar, chert and volcanic clasts. These clasts are set in a coarse-
grained wacke-like matrix with a distinctive apple-green alteration -
possibly chromite mica (fuchsite). Massive coarse-grained (in places,
conglomeratic) arkoses to subarkoses commonly overly the altered basal
conglomerate. These grade up into well laminated and crossbedded
(occasionally massive, as well) subarkoses, quartz arenites and well
cemented quartz pebble conglomerates,

The general strike of the bedding is E-W witg shallow dips to the north.
However, near the major faults (trending 020 : Gordon's Lake, south
Indicator Lake) bedding is dragged and parallels the strike of the
faults.

The main rock-types in the basement are acid to basic metatuffs with
interbedded basic flows and magnetite-pyrite-pyrrhotite rich cherty
Iron Formation. Foliation trends within these units are generally EW
to WNW. Moving east towards the Témiscamie River, the metavolcanic
belt begins to veer southward, and the metamorphic grade of this unit
steadily increases, as evidenced by the intermediate to basic gneisses,
some containing garnet porphyroblasts. These effects have been produced
by either the Grenville Orogeny or granitic intrusions that outcrop
east of the Témiscamie River. Thorium-rich granitic gneisses, possibly
calcareous metasediments (?), outcrop in a few localities east of the
Témiscamie River, as well.
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The three main structural trends (Map 336 ) are:

Set I 0152-0452
Set II 060_-070°
Set IIT  345°-350

The oldest set (II) contains the mineralization at surface - Gordon's
Lake fracture and Coon Showing. Set I appears to have affected the
Otish sediments as mentioned above and set III 1is manifested
principally along the Camie and Témiscamie River.

Surficial Mapping - Monday Boulder Train

The Monday Boulder Train within the Gordon's Lake grid (Map 553)
was examined briefly during the summer by a glacial gealogist.

A report and accompanying maps on the findings are located in
Appendix 6.

Briefly, the Monday Boulder Train occurs within washed ablation

till and is generally less than 50 m wide. The sources are

estimated to be between 500 m and 1000 m up ice direction (024 ),
subcropping along a northeast trending scarp where the mineralization
is exposed for between 20 m to 30 m perpendicular to the ice direction.

PROSPECTING SURVEY

A limited prospecting survey on the Gordon's Lake east grid (L56E -
L80E) outlined the main zone of mineralization for the Coon Showing
as well as a few additional mineralized metavolcanic boulders to

the west (L68E and L70E, 14 25N). Secondary U mineralization is
strictly confined to mm thick fractures within the host rock. Highly
variable U/Th ratios were found (avg. 10/1) - one sample assayed
over 1.67% ThO, (231 ppm U,0_,). Albite alteration appears to be
associated w1%h the mineralization.

Map 553 outlines the Coon showing as well as the additional mineralized
metavolcanic boulders. Map 552 shows the location of samples analysed

and their respective U_,0_ and ThO2 values (Appendix 7 for rock
description and analyses§

CORE SAMPLING -~ PORTABLE DRILL

A portable core sampling drill was used to sample the massive sulfides
within the cherty Iron Fm. at some depth (Map 552 - between L70E and
L72E, 12 O0ON). No anomalous concentrations of any base metals were
found - the principal minerals being pyrite, magnetite and pyrrhotite.
(see Appendix 7 for rock descriptions and analyses).

CONCLUSIONS

The discovery of uranium mineralization in the Camie River area was
the most significant development of the 1930 field program which
culminated, in effect, a series of geophysical, geochemical and
geological surveys that helped outline potential targets. Two
drill holes, 70 m apart intersected an average of 0.52% U308 over
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7.5 meters and 0.437 U308 over 4 meters.

Within the 1980 drill season, the conductor was outlined for a
length of 220 m consisting of sulfides and graphite. The sulfides
are principally pyrite with some pyrrhotite.

The significance of the Otish Basin as a uraniferous province

was greatly enhanced as a result of this discovery. The mineralization
encountered and its petrographic association have increased the
potential of the Gordon's Lake area.

Hode .

Zoran Madon
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GORDON'S LAKE AREA

INTRODUCTION

In March 1980, two geophysical surveys, namely vertical loop
electromagnetics (VEM) and ground magnetics (Mag.), were conducted
on the Gordon's Lake grid east of the Camie River to locate both a

conductor and a magnetic dike considered to be favourable structures for

unconformity-type uranium deposits. A total of 10 line kilometers
were surveyed with VEM and 24 line kilometers with ground magnetics.

VERTICAL LOOP ELECTROMAGNETICS, RESULTS

The VEM survey was carried out with a McPhar SS15 unit using a
frequency of 1.0 kHz taking readings of the tilt angle of the
elliptical polarized magnetic field at a 50 m station interwval.
The survey results are shown on Map 336.

A good conductor trending N73°E was outlined approx. 200 m north of

tie line 1000 N. West of line 68E, the conductor is deep, as indicated

by relatively small tilt angles, and probably overlain by quartzite.
Keeping in mind that VEM data in general is not well adapted for depth
calculations, the depth to the top of the conductor ranges begween
150 m and 250 m. East of line 66 E tilt angles as high as 45 were
observed indicating a close-to-surface, almost vertical dike-like
conductor of high conductivity located in andesitic basement rocks.
Between lines 68E and 70E, the dike seems to dip to the south. A
major fault zone with vertical displacements of 200-300 m probably
is located between lines 66E and 68E.

The conductor is part of an at least 10-kilometer long zone of high
conductivity, the eastern part of which was followed up by INCO Ltd.,
applying ground geophysics and geology. According to information
from INCO, the conductor is graphite.

GROUND MAGNETICS, RESULTS

The magnetometer survey was carried out between March 10th and March
25th, 1980, measuring the earth's total magnetic field with a proton
free precession magnetometer (Scintrex MP-2) at a 25 m station
interval. Besides corrections for diurnal variations, no other
corrections were done.

The magnetometer profiles are shown on Map 337. 1In the area of
investigation, the earth's field local mean value is about 58,800 p.
A zone of increased magnetic response was outlined approx. 200 m
north of tie line 10 + 00N stretching N73°E.

The broad magnetic anomaly of 200¥- 300¥“west of line 66E is probably
caused by a deep dike like structure dipping to the south. The dike
has a susceptibility of approx. 20,000 emu (equivalent 5% magnetite)
and its depth to the top is about 350 m.




1.4

East of line 68E a very distinct magnetic anomaly of 6000)"-12,000Y"
was observed. The anomaly is probably caused by two close-to-surface,
almost vertical dikes of high susceptibility (20,000 emu-40,000 emu)
located in andesitic (rhyolitic?) basement rocks. The magnetic
anomaly is correlated with a conductivity anomaly. As indicated

by both the VEM and the magnetic data, a major fault zone with
vertical displacements of 200-300 m seems to be located between

lines 66E and 68E.

SUMMARY AND CONCLUSION

The location of the unconformity west of the Camie River is based

on I.P. chargeability data. North of the unconformity, both an

EM conductor (conductivity—thigkness product —»® ) and a magnetic
dike (susceptibility 20-40 10~ emu) were mapped located in a broad
zone of low resistivity (I.P. data). The resistivity low probably
is caused by a broad fault zone (block-faulting of the basement with
vertical displacements of at least 300 m).

The depth to the top of the magnetic dike probably ranges between
170 m and 300 m. However, the depth to the top of the conductor,
which also seems to be related to the fault zone and to the magnetic
dike, is much less, ranging between 35 m and 100 m.

As indicated on airphotos, the Camig River geems to be located along
a major fault system trending W 320 to 335 N. Tectonical events
may have displaced the magnetic dike to the south at the Camie River
between lines 52E and 56E.

East of the river, between lines 56E and 66E, both the conductor and
the magnetic dike are located deep beneath the sedimentary cover,
however east of line 66E, both targets are located close to the
surface in andesitic rocks. From this, it seems most likely that a
fault zone with vertical displacements of at least 300 m runs between
lines 66E and 68E.




Microfilm

PAGES DE DIMENSION HORS STANDARD
MICROFILMEE SUR 35 MM ET
POSITIONNEES A LA SUITE DES

PRESENTES PAGES STANDARDS

Numérique

PAGES DE DIMENSION HORS STANDARD
NUMERISEE ET POSITIONNEE A LA

SUITE DES PRESENTES PAGES STANDARDS




URANERZ EXPLORATION & MINING LTD.

APPENDIX 3

SEASONAL GEOPHYSICAL REPORT - DATA MAPS

Prepared by:

Dr. Michael Leppin,

UEM-Montreal

JUNE - DECEMBER 1980

Ministére de I'Energi
ergie et des ’

Gouvernement d: Cuébec Ressources

Dacumentation Tacknique

24 Ny nq

DATE:

No.GM.:




MAPS

342

347
343

344

TABLE OF CONTENTS

GORDON'S LAKE (CAMIE RIVER) AREA

INTRODUCTION

Induced Polarisation Survey, Gordon's Lake Area
Induced Polarisation Survey, Contoured Data
VLF Survey, Gordon's Lake Area

Horizontal Loop Survey, Gordon's Lake Area

Page No.

2-3




GORDON'S LAKE (CAMIE RIVER) AREA

INTRODUCTION

In July and August 1980, three geophysical surveys, namely horizontal
loop electromagnetics (HEM), induced polarisation (IP) and very low
frequency electromagnetics (VLF), were conducted on the Gordon's Lake
grid to locate a conductor and a fault both considered to be favourable
structures for unconformity-type uranium deposits.

A total of 11 line kilometers were surveyed with HEM, 21 line kilometers
with IP and 18 line kilometers applying the VLF method.

INDUCED POLARISATION RESULTS

The time domain induced polarisation survey was conducted with a 250W
portable system (transmitter: CRONE N250, receiver: SCINTREX IPRS8).
Applying the double dipole electrode configuration ( n=1) the
separation between the electrodes was 50 m (a =50 m). Readings of the
apparent chargeability Ma and of the apparent resistivity Sa were

taken at a 50 m station interval. The survey results are shown on

Map 342 . In the Camie River area, the unconformity is interpreted

as being the contact between two areas of different mean chargeabilities,
namely an area of 5 m V/V (quartzite) to the north and an area of 20 m
V/V (rhyolitic basement) to the south. Between lines 52E and 56E the
unconformity in trending 135° (SE) and seems to be controlled by a
tectonic structure whereas in the area west of Camie River in general the
unconformity trends 75° (E). East of line 66E where, at least north

of 13 400N, the basement mainly consists of rhyolitic tuff, the
unconformity does not cause any anomaly in the chargeability data.

0f some interest might be a group of chargeab111ty anomalies in the
sediments on line 64E at 11+ Q0N trending 50 (NE). The anomalies
are correlated with an area of low apparent resistivity (fault) and
a deep EM conductor and possibly are caused by remobilized sulfides
along the fault.

Contours of the apparent resistivity data of the entire Gordon's Lake
grid are shown on Map 347 . Resistivities in the range between 5am
and 20,0000m were measured. Zones of resistivities lower than 3001m
in general are caused by massive sulfides at shallow depth. Resist-
ivities greater than 10,000\ m can be interpreted as due to fresh
bedrocks. Of particular interest is the zone within patterned llnes
of resistivities lower than 3,000 flm trending approximately 75° (E)
which probably is the surface expression of a major fault.

It is believed that in areas where the fault is correlated with the
unconformity, vertical displacements of the basement of several

hundred meters have occurred. Geological mapping in the region east

of Camie River and south of 7 +00N resulted in the discovery of a semi-
consolidated sand deposit which is correlated with a broad zone of low
registivities (less than 1,000£im). The depth to the bedrock in

the centre of the resistivity low seems to be greater than 50 m.

Rt i kbt
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VLF RESULTS

The transmitter used for the VLF survey was Seattle, Washington

(18.6 kHz). 1In the Camie River area, the inducing magnetic field
almost points to the north and is directed approximately perpendicular
to the direction of the foliation of the basement rockg. All lines
were surveyed with a Geonics EM-16 receiver facing 340 (NNW), taking
inphase and quadrature readings of the magnetic field's vertical
component at a 25 m station interval. The EM-16 data is shown on

Map 343 . Two zones of increased conductivity within the sediments
were outlined, indicated by crossovers of the inphase data. The
crossovers are correlated with resistivity lows (IP data) and most
likely are caused by open faults.

HORIZONTAL LOOP EM RESULTS

The HEM survey was carried out with an Apex Max. Min. II unit. East
of line 66E, where the mapped basement conductors are overlain by
only a few meters of overburden, a coil separation of 50 m and a
frequency of 3.55 kH2 were used (station interval= 25 m). The area
west of line 66E was surveyed at a frequency of 1.77 kHz and a coil
separation of 250 m (station interval=50 m). The survey results are
shown on Map 344 . The deep conductor west of line 62E at 10+ 75N,
trending 270° W), %s correlated with a zone of low surface resist-
ivities (1.5-3.0xI0d{lm) which is interpreted as due to an open fault.
The location of the HEM conductor's axis is shifted approximately 30 m
to the south with regard to the axis of crossovers of a recently
performed VEM survey. The VEM data probably is influenced by both
structures, the deep EM conductor and the low resistivity zomne in the
sediments and is to a lesser degree diagnostic. The depth to the top
of the conductor east of Camie River is 120 m and greater, resulting
in a weak HEM signal, of which the quadrature component was used for
the interpretation. In the area between lines 62E and 66E however

the anomaly totally is masked by the regponse of cover rocks of very
low resistivities (fault?, .5-1.5 x 10°4tm).

SUMMARY AND CONCLUSION

The location of the unconformity is based on IP chargeability data

and on the resglts of geological mapping. The unconformity in general
isotrending 75 SENE) but occasionally it is displaced by approximately
257 (NNE) or 135 (SE) trending faults. East of Camie River between
lines 58E and 68E and south of 7 + Q0ON the location of the unconformity
is undefined so far because a semi-consolidated sand deposit covers

the area. North of the uncong rmity both an EM-conductor (conductivity-
thickness product between 4% and infinite) and a magnetic anomaly
were mapped located in a broad zone of low resistivity (IP data). The
resistivity low is caused by a major fault zone as was confirmed by the
1980 drilling performed in the Camie River area. It is most likely

that there, where the fault is correlated with the unconformity vertical
displacements of the basement of more than one hundred meters have
occurred.
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The magnetic anomaly is interpreted as being,caused by a dike-shaped
body having a susceptibility between 20 x 10~ and 40 x 107 emu at a
depth that varies between 150 m and 350 m. However, the depth to the
top of the conductor which seems to be related to the magnetic dike
is much less, ranging between 35 m and 120 m.

East of the river, between lines 56E and 66E, both the conductor

and the magnetic dike are located deep beneath the sedimentary cover,
however east of line 66E, both targets are located close to the
surface in andesitic rocks. From this, it seems most likely that a
fault zone with vertical displacements of at least 100 m runs between
lines 66E and 68E. Both facts that east of line 68E the conductor

is strongly magnetic (susceptibility 20,000 emu, pyrrhotite?) and

at Camie River the conductor consists of graphite and pyrite but it is
also correlated with a magnetic anomaly from a source at greater depth
led us to the conclusion that in general the EM and the magnetic
anomalies are caused by the same geological unit which in vertical
direction gradually changes from pyrite to pyrrhotite (facies change).
East of line 68E however, where no sedimentary cover protected the
basement rocks, the pyrite-graphite sequence has been eroded.
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4.1 TRACK ETCH SURVEY.
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TERRADEX CORPORATION
460 N. Wiget Lane

Dr. K'laus Lehnert _ Th_ie-l Walnut Creek, CA 94598, U.S.A

Uranerz Exploration & Mining Ltd. (415)938-2545 » Telex33-7793

204-229 4th Ave. South )

April 21, 1980

Saskatoon, Saskatchewan S7K N1
Canada

Dear Dr. Lehnert-Thiel:

I am enclosing two sets of final tabulated data from your recent
237 cup Track Etch survey of the Gordons Lake West Block Area. The
Improved System Track Etch cups were utilized for this survey. The _
Track Etch readings are reported in units of tracks per square millimeter
(T/sq.mm) and they are normalized to equivalent 30 day exposures. The
data have been tabulated in two different ways for easy use; firstly by
ascending Track Etch readings and secondly, by ascending serial numbers.
The readings ranged from 0.4 to 127.4 T/sq.mm and the mean of the background
distribution for the area was 12.0 T/sq.mm. The standard deviation of
the background mean was 6.8 T/sq.mm or 56.2%. All statistics on the
program are also included on the attached statistics sheet. Readings
on 6 cups were not available for mapping or statistical analysis because
the cups were either lost during field operations or were unusable -
because of damage. : : : '

The background mean and its standard deviation are related to
shallow mineralization of uranium at ppm levels. For this survey the
background mean is much less than your recent Maurice Bay 71-41 program
average of 39.8 T/sq.mm.

High ranking points may be expressed in terms of "Z", the number of
standard deviations above background. Rudimentary statistics imply that
values with Z greater than three have a very low probability of belonging
to the background distribution and hence are anomalous. The range of
"Z" for the high ranking points in your survey are shown below together
with the more conventional ratio to background. . :

Range of Z # of Points Range of T/sq.mm Range of Ratio to_Background

2 -3 8 25.8 - 32.0 2.1 - 2.7
3-4 4 34.0 - 37.4 2.8 - 3.1
4 -5 3 41.7 - 43.2 3.5 - 3.6

OVER 5 2 49.0 -127.4 4.1 -10.6

It is highly improbable that points with Z greater than 3 are part _
of the background distribution; hence they are almost certainly anomalous.
In this survey 9 points have a Z greater than 3, or 3.9% of the total.
This, in our experience, is a lower than average percentage and represents
a lower overall potential for mineralization, unless there is strong spatial
clustering of high ranking points. The slightly elevated magnitude of
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the high ranking points is only somewhat encouraging, especially if the

mineralized horizon is very deep or beneath relatively gas-impermeable
overburden. .

No contour map was prepared because a "fence-line" type map is not ameanable
to computer contouring. Included is a map which shows the measured detector
readings (rounded to full T/sq.mm values) at their correct relative
locations with boxes around the higher readings that are at least two
standard deviations above the background values. This map drawn to the same

scale as the field location map you prepared so it can be easily used by
overlaying on this base map.

The map show four major anomalies as f011ows:

. -.  High Cup- ... Anomalous Points High Cup Ratio to
Anomaly Serial Number in Cluster T/Sq.mm  Background
A 1569 4 127.4 10.6
B 1639 3 49.0 4.1
C 1419 2 43.2 3.6
D 1607 1 43.2 . 3.6

These are only slightly encouraging anomalies as compared to known
successful surveys. Only drilling, of course, can establish if the
origin of the radon anomaly is shallow and low grade or deep and high grade.

It has been a pleasure to work with you on this program and we Took forward
to serving you again in the future.

Sincerely,

Ngmor T 5 pchen

bﬁames C. Fisher
S

enior Geologist
JCF/bam : '

Enclosures
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1. INTRODUCTIOCN

The results for this report were compiled from those mud samples collected

in the Gordon's Lake area of Quebec, during the early part of 1980.

This study area was selected by Uranerz Exploration and Mining Limited
for the purpose of carrying out a near surface helium survey to locate

any potential uranium deposits.

The collection of these mud samples were carried out by the exploration

crew of Uranerz Exploration and Mining Limited.

The analysis of the samples and the interpretation of the resulting data
were performed at the laboratories of Chemical Projects Limited, Toronto,

Ontario.




2.1

2.2

2. SURVLY TECHNIQUES

Sampling Methods

The sample collection of the lake and stream bottom mud samples was
performed by drilling through the ice and sending a hornbrook sampler
or shovel to the bottom to retrieve a mud sample. Subsequently, the
mud sample was hermetically.preserved by sealing it in an aluminum
sample container. Each container was partially filled, leaving an

air pocket before it was sealed.
During the sampling procedure, the station pressure, sampling depth
and the air temperature were measured and recorded at each soil sampling

station.

Analytical Procedures

When the mud samples were received at the laboratory, they were subjected
to a period of equilibration at a constant temperature after which two gas
samples were extracted from each container and stored in Bistable gas

samplers.

The gaseous contents of one set of these Bistables were analyzed, employing
a helium analyzer developed by Chemical Projects Limited, in order to
determine the helium concentration in each sample. During each analyses,
the concentration in each sample was compared with that of standards

B8.30 * 0.05 ppm (by volume).

As the helium concentration in the samples is also a function of these
variables, the hydrocarbon (C1—C3) concentration in each of the gas

samples and the mud and water parameters were also determined.

The practical detection limit for the helium analysis is 10 ppb (by volume)
while that for the hydrocarbons, if present at concentrations of less than
10,000 ppm, is approximately 1 ppm, the detection limit is 500 ppm (by

volume).
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3. RESULTS

Data Tables

The corrected helium, methane, ethane and propene (= propene + propane)
results for the mud samples are listed in Table 1. The prelimipary data
which was previously submitted to Uranerz Exploration and Mining Limited,
Montreal, correspond to those'in this report.

In these data tables, the following nomenclature is employed:

Table 1

Sample Number = The number that was assigned to each mud sample
by the project geologist employed by Uranerz
Exploration and Mining Limited.

Depth V = The depth at which the mud samples were obtained,
expressed in meters.

Helium = The concentration of helium in the saturated

soil sample which was dissolved in the inter-
stitial soil water and bubbie phase of the
sample. Each concentration is expressed as
cm® He at NTP/cm3 mud and has been multiplied

by a factor of 1078,

The ratio of the helium concentration in the

Helium Contrast
mud samples to that of the appropriate back-

ground mean. This quantity is unitless.

He log (e) = The natural logarithm (loge) of the concentration

of helium present in the mud samples.

Methane * = The concentration of each of these gases in the
Ethane mud samples. Each concentration is expressed
Ethene as cm3 gas at NTP/cm3 mud and it has also been
Propene multiplied by a factor of 10—8.
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3.2

* Note: The quantity of light hydrocarbons determined for each sample

may not be indicative of the in situ levels present where the sample

was taken. If bacteriological or other mechanisms which generate light
hydrocarbons in the sample continue to operate after the sample has

been sealed in the container, this may result in enhanced hydrocarbon
levels in the confined gaseous volume of the sample container. Con-
sequently, these light hydrocarbon data can be used only as a qualitétive
indication of the current pfesence of a reducing environment. In the
interpretive calculations, a correction is made to compensate for the
effect of any gas added to the gaseous volume of the sealed container,

prior to and during the equilibration interval.

Statistical Evaluation of the Data

In preparing Figure 1, all of the data were treated in the same statistical
manner. The determination of the background population for the data set
was commenced by first sorting and listing the results (Xi) in ascending
order. The mean (XT) was then calculated for the entire set of values.

The subset of data having values equal to or less than XT was then defined.
The mean (75) and standard deviation (Sb) for this subset were calculated
and estimated to be the background mean and standard deviation. Anomalous
values were assumed to be those resﬁlts that exceeded the background mean
by more than one standard deviation of the background population, that is,!

data greater than Xb + Sb were taken so being anomalous. In terms of

Zi = (Xi - 75)/Sb’ anomalous values correspond to those for which Zi > 1.

The anomalous values in each data set were ordered as indicated below,
into four categories according to the number of background standard
deviations (Sb) by which they exceeded the background mean. Increasingly

anomalous categories are shown by color coding in the following manner:

-1 -




Range of Values Color Code

(In values of Zj or the number
of standard deviation (S, )
that the data exceed the
background mean (X,)

> 4 Red
>3 - 4 Orange
>2 -3 Yellow
>1 -2 Green

The above range of helium values for the mud samples are listed respectively
in Table 1B. The ordered helium listings of each data set for the mud

samples are given in Table 1A.

The histograms for the helium results for the lake bottom water and sedi-

ment samples are presented respectively in Figure 2.

Maps

The sampling locations and helium concentrations for the mud samples are
plotted in Figure 1. This map was prepared from a base map provided by
Uranerz Exploration and Mining Limited. The scale has been enlarged to
1:5,000, to allow adequate space for the sample number and helium con-

centration at each station.

On this map, the sampling station are designated by hollow circles. Each
of the hollow circles is colored to accentuate any anomalous helium values

exceeding the background mean.

Fach helium concentration is marked in a heavier type size below the
appropriate sampling site while the number assigned to each sampling
station is given in a lighter type. The symbol ", " was placed below

each sample location at which no data was received.
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HISTOGARM OF HELIUM RESULTS - URANERZ EXPLORATION - GORDON'S LARKE - MUD SAMPLES
= TOTAL NUMBER OF SAMPLES = 99 (07M-251 TO 07M-349) .
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Figure 2.

Histogram of the helium results for the mud samples in Table 1.




4. COMMENTS

The most significant helium levels found in the mud samples exceed the
background mean by at least 3 standard deviations. Sampling stations
at which values of this magnitude were found are designated by orange

and red dots in Figure 1.

According to the survey statistics, the following sampling stations are

of interest and should be investigated more thoroughly:

07M-268 07M-285
07M-269 07M-287
07M-271 07M-292
07M-275 07M-296

07M-284 " Q7M-333

_14-













4.3 CHEMICAL ANALYSES SHEETS
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The Monday Uraniferous Erratic Train
Gordons Lake Area, Otish Mountains

Project 71-85

J. Murphy
August 18, 1980




Summarz

The Monday Boulder Train occtirs withiﬁ washed ablation till
along the eastern flank of a drumlinoid feature. This train
contains over 200 uraniferous-erratics and is up to 50 meters
-wide. The si%e, roundness, lithology, radiocactivity, disiri-

bution and concentration of the erratics was examined.

"As a result of this field work, the source of the urahiferousA
efratics is estimated to be 500 to 1000 meters up glacial ice
direction (0240) from the first occurrencerof:anomalous erratics.
The subcropping mineralization occu r& . in narrow fraétures

'

-ekposed only 20 to 30 meters perpendicular to ice direction

and which most prbbably strikes northeasterly.
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'SURFICIAL GEOLOGY

The glacial ice advance direction, as measured from
drumlinoid features on airphotos, is approximately
024? in the Monday Boulder Train area.
The Monday Boulder Train is located along the eastern
flank of a drumlinoid feature. The surficial material
in thié areé is chafacterizea by a heterogenous mixture
6f extremely coarse material ranging up to'tentQSize
boulders. No clay,rsilt or sand and minor pebble and
cobble sized material were observed. Nd evidence of
raised beaches was seen in the Monday Boplder Train

area.




RESULTS

Inaicator tracing -originated in Finland ‘in the
1700's’ and has developed from a qualitative approach
into a more refined quantitative appfoach (Appenqix 1l
outlines the‘histdrical deVelopmeﬁt of these). As

a result of this work in Europe and later in ﬁorth
Americg many independent glacial geology techniques
 are7avéilab1e which attempt to estimate the source

of glacial erratics.

In this report the type and depth of the surficial
material in the Monday Boulder Train area is discussed
aloég with the size, roundness, lithology, radioactivity,
distribution and concentrétion of the uraniferous

erratics.

Surficial Material Classification

Classification of the surficial material in an area
isithe single most importaant criteria in locating the
source of glacial erratics because this dictates-the
mode in-which'the.erratics*wereftransporﬁed“dictateé

the appropriate analytical techniques.




For the purpose of this report the surficial material
in the Monday Boulder Train area is classified as

washed ablation till. Even though all the fines

are absent in the area, and therefore the material is not

Hblaésicaltili(Figurel),theweiidefinedairedtionof
the erratic train (0240) parallel to.'glaé’ial directiqn, its
location along the side of a drumlin and the heter-
-ogenous mixtﬁre of boulders indicate fhatiit is a

till.

_131manycéses,_largeruraniferous goulderélare located
on top of glacially rounded béulders. This is a
positive proof that the uraniferous boulders ére
glacially transported and are definitely not

felsenmere.

Depth of Till

Generally the thicker the till the further an erratic
will be transported from its subcrop source before it
is exposed on surface. The displacementjkactor may
vary from 20 times till thickneés (Halohen, 1967) to
at least 150 times till thickness (unpublised reports)

depending upon'topography, character of glacial trans-

port, post-glacial erosion etc. Experience from
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GENETIC CLASSIFICATION OF TILLS

BY THEIR POSITION AND PROCESS OF DEPOSITION
AND THE RELATION OF TILLS TO GLACIAL DEBRIS IN TRANSPORT AND THE SUBSTRATUM

| T L L S
| GLACIAL: DEBRIS IN TRANSPORT F“chglc’;l“o‘-‘&s | TERRESTRIAL TILLS |WATERLAIN TILLS
OF | FACIES OF TILLS RELATED TO

DEPOSITION | PROCESS OF DEPOSI TION

[ | d
o :

SUPRAGLACIAL DEBRIS PROTG‘LL—/_-‘LCIAL 2 FLOW TILL [WTLN FLOW TILL

. : . g . LOWERED TILL . ~

PRAGL = FLOW TILL

8 ENGLACIAL SUTI?_L‘LL\:C‘AL;;- MELT-OUT TILL
— K ‘ < SUBLIMATION TILL
= DEBRIS ' M ELT-OUT TILL |WTLN MELT-OUTTILL
S em e e A <~ X\ —| SUBGLACIAL | LODGEMENT TILL |[WTLN FLOW TILL
< ‘ (OR BASAL) | DEFORMATION TILL | |cEBERG TILL
E'JJ' ‘BASAL' DE.BRIS TILL ELOW 'T“'h__] _ -

/!_.___J_ N L]

DE_FOﬁMED BEDROCK or DEFORMED SEDIMENTS
AND / OR '

GLACIALLY ERODED SURFACE OF ROCKS OR SEDIMENTS

INQUA Commission on genesis and lithology of Quaternary deposits, tentative proposal, 1979, compiled

by A. Dreimanis

S s



field work across Canada indicates that a factor

of 80 is a good approximation in areas of thick till.

A drill hole in the ﬁonday Bould?r Train-area encount-
ered épproximately tén meters of overburaen (pers. eomm;}
Z. Madon). Using a factor of 80 times £ill depth, this
would imply distance in‘the ordef of 800 meters from

the first oécUrrence of.the-uraﬁiferous erratics on

surface to their source.

Size

As a qualitative approach, the size of a glacial erratic
shoﬁhivaryinversély with the distance of transport.

The size of the uraniferous erratics were measured in
the field and are listed in Appendix 2. A plot of the
size versus distance of transport (Figure 2) does show
a slight increase in boulder size to the northeast.
However, as is the usual case, other f;ctors such as

fracture and joint characteristics of the rock over-

shadow the glacial transport influence on size.







Roundness

‘Comminution within  basal glacial transport rounds
erratics with distance of transport. Once materiél
rgaches the englacial position in the glacier it can

be transported great distances without further rounaing.
Field_work across Canada indigates that a roundness-of
zefo centimeters corresponds to a transpbft.distance of
‘less than 100 meters, one centimeter to a transpor;
distance of 200 to 300 meters, a roundness 6f five-
centimeters to two to three ki;omefers and a roundness
of ten centimeters or more to éxtremely long digtances
of travel. A formula‘of distance edﬁals one fhpusand
times the roundness kcm) sguared per éehtimeter is

used for roundnesses of less than fiQe centimeters.

The roundnesses vary from 1.1 cm up to 5.2-cm and average
3.11 dﬁ; Using the formula D=!KR2 the average roundness
indicates a distance of transport of 1 kilometei from

the main concentration of uraniferous erratics.

A plot of roundness versus distance of transport

(Figure 3) shows the wide scattering of roundnesses.







A best‘fit line through the points of highest round-
ness indicates a source located 540 meters up-ice
from tbe first occurfence of uraniferous erratics.
This location corresponds almost exactly with the 1
kilometer distance from the main concentration of

erratics.

Lithology and Radioactivty

From the field observations, the urahiﬁm occurs in
limonifizéd fractureé and disseminations Qithin
Indicator Form§£ion‘cdhgiome;aticarkose.— fhe radio-
activity ranges up to +15,000 cps but is usually
1imited>to a relatively small portion of the erratic.
Dist:ibhtion

The shape of indicator trains may Qary from fan
shapes (Hyvarinen et al,’1973) to long narroﬁ tréins
like Midwest Lake (uﬁpubliéhed reports): If the
erfaticé are distributéd in.a fan, their sdurcé can
be estimated by drawing the lateral boundaries and
projeqtiﬁg them.up ice (Figure 4). Howevér, if the
erratics are diétributed in a train, as is thé'case
in the Ménday Boulder Train (Figure 5) this technigue

cannot be used.







The distribution also indicates the width of the
mineralization zone as exposed to the glacier. Since
'the Monday Boulder Tygin is so narrow, the mineralized
fractures which are the source of the erratics are on;y
exposed a maximum of 20 to 30 metérs perpendiculaé'to:
.glacial direction. However, it is apparent that the
mineralized struqture strikes northeast‘because the
volume of erratics in the Monday Bouider Train‘necess;
itatés a northeast striking minéralized exposﬁre. In
éddition the subcrop of the mineralization must have

a 'small cliff on its SW side to heve allowed glacial

plucking enabling the large uraniferous erratics to form.

Concentration

In a typical dispersion fan the head of the fan (Figure 6)
ié displaced down ice direction from the source. The
Monday Boulder frain héé a well-defined head (Figure 7)
whiéh lies down-ice from the first Sccu;rence of erratics.
,Therhead of a glacial distribution indicates relatively
close proximity to its source; the distance to whiqh
>varies with the glacial characteristics and depth‘of.

till  in the area.




BEDROCK SOURCE.
FREQUENCY

/

HEAD

N

o e

o

Modified after le

LENGTH OF
e, 1965

TRANSPORT

!




80

70

60

50

40

2Lt OF Uroniferous Erratics

sSw

-

Concentration of Uraniferous Erratics

HEAD of URANIFEROUS
ERRATIC TRAIN

/ ‘\\.

. — : (0249 - a4€ NE

Distance Paralle! To Glacial Direction Along Axis Of Boulder Train.

o oo 200 meters
[ S——'

FIGURE - 7-

91




- CONCLUSIONS

As a result of field work in fhe Monday Béulder Train

.area‘the following conclusions are drawn: v

"1) The uraniferous erratics are located within washed

ablation till and are definitely not felsenmere.
2) The roﬁndness of the radioactive erraticé and the
| depth of till indicate that the source of the
erratics subcrops SOO to 1060 meters up glacial
icevdirection (024o)lfrom the first occurrence
of anomaloﬁs erratics. |
3) The lithology and radioactivity indicate that the
'mineralizaﬁion occufs in.conglomeratic arkose of
the Indicator Formation associated with relatively
narrow iimonitized fractures. .

+ 4) The distribution, concentration and size of the
uraniferous erratics indicate that the mineralization
occurs within northeastérly strikihg fréctufes which

| are exposed zoito 30 metersrperpendicular to ice
direction and thét the mineralized subcrop has a

small cliff on its southwest side.
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RECOMMENDATIONS

Because the subcropping mineralization is so small,

it would be very difficult (and expensive) to locate.

If, however, this is required a sequential program

s

as outlined below is-suggested.

1)

2)

| 3)

4)

Detailed prospecting to outline any uraniferous
erratics in the up ice direction.
Detailed surficial geological mapping tQ,determine

the glacial history of the area.

Test the depth and composition of the till by 7
trenching with a 'tractor.
Surficial arilling of the up ice projection of the

boulder train.




Summary of Uraniferous

" Erratics




._20...

SAMPLE SI1IZE ROUNDNESS .
NUMBER LITHOLOGY (m3) (cm) RADIOACTIVITY
21 cong.S.S. 0.04 3.0 1,000
23 cong.S.S. 4.5 2,800
26 cong.S.S. 2.25 7.4 7,500
27 cong.S.S. 0.06 3.4, 3.8 .4,500
28 cong.S.S. 0.64 2.9 7,500 -
30 cong.S.S. 1.50 1.2 4,500
31 cong.S.S. 1.20 4.8 5,000
32 cong.S.S. : 3.2 8,000
33 cong.S.S. 0.13 3.2 1,500
34 cong.S.S. 0.90 3.0 6,000
39 cong.S.S.: 0.20 2.5 600
41 cong.S.S. 0.01 2.4 5,000 -
45 cong.S.S. 3.00 2.5, 2.4 2,000
46 cong.S.S. 0.16 5.2 1,500 |
48 cong.S.S. - 1.00 3.2 12,500 -
53 cong.S.S. 0.18 3.3 2,000
54 cong.S.S. 1.00 4,500
60 cong.S.S. 3.38 5.0 1,000
61 cong.S.S. 0.24 1,400
66 cong.S.S. 0.06 3.2 3,500
67 cong.S.S. 4.50 3.0 3,000
68 cong.S.S. 3.00 1.8, 1.9: +15,000
69 cong.S.S. 0.48 2.8 2,000
70 " cong.S.S. 8.00 3.2 1,500
72 cong.S.Ss. 1.60 > 3,000
73 cong.S.S. ~18.00 ‘ 2,000
74 cong.S.S. 7.20 3.6 1,600
75 cong.S.S. 1.00 | 2,500
95 cong.S.S. 1.44 ) 3,500
96 cong.S.S. 0.90 2,000
98 cohg.S.S. 1.20 1,500
103 cong.S.S.. 4.50 . 10,000
115 cong.S.S. 0.10 . 3,500




SAMPLE SIZE POUNDNESS o
NUMBER LITHOLOGY (m3) (cm) RADIOACTIVITY *
116 cong.S.S. 0.50 1.1 13,000

117 " cong.S.S. 0.30 2.2 : 1,000

120 cong.S.S. 0.40 2.9 o 15,000

126 cong.S.S. 0.03 3.0, 2.5 6,000

127 ' cong.S.S. . 0.50 © 1.6 5,500

171 cong.S.S. 0.05 . 3,000

172 - cong.S.S. ' ' 2.9 o 1,500

183  cong.S.S. 0.90 " | : 2,800

AVERAGE: - C3.11




APPENDIX 7

Ministére de 'Energie et des Ressources -
Gouvernement du (uibec
Documentation Technique

oate: L4 NOV. 198]
"ﬁ . . ~37604




GEOCHEMICAL SAMPLE DATA SHEET

res

- ROCKS -
PROJECT: 71-85
. * 1
SAMPLE UEB AREA ROCK TYPE SCINT U 08 Th02 Pb Co N1 Ag, As AA COMMENTS
¥ SAMPLE # cps ppR
L 72E Coon Andesitic tuff (?)] 10,000 c/s 3693 340 640 SQ U, Mn| dark black possible 1°
_ , melanocratic frac-| (1000) Zn,Nb,Pb] U min; some light yellow
0zM-439 %fi;2§§ (15m Y) Showing ture material small piege Th small pieces, Ca along fractu
OF =37 ' Cu.Zn Rb, Au GSc drill core
0ZM-441 | 1 68E Gordon's Lk.Cherty I.F. boulder 3,500 157 002%.27 lé 68 3.15 0.2.408 ’ é (boulder)
12 + OON (40m F)East Grid (150) - fracture oi éne "’ ? ? T 9 FE :
OZM-6421 L 72k Massive sulfide, | 12 Cu,Zn | 43,77 Rb, Au,
11+758 (50m W) " associated with 52,44 ND, 19 ng "
. chertv I .F, i : : 6 : == ===
0ZM-443 | L 70E Andesitic tuff 1,000
14 + OON " with U min. asso. (700) 231 17,500 : -Boulder Mn, Br,Ba,Ce
with fractures : (16,300} ~ re- _asday :
0ZM-444 | L 68E Andesitic tuff 125 ' _
14+15N (20m ) " . 400 242 332 Boulder
0ZM-445 | L 72E " e 10,000 | ~G.S.C. drill core
14+ 25N (15m W) (300) 1,320 220 outcrop
0ZM-446 | L 74E Subarkose _
16 + 00N " brick, red color, 500 7.9 394 —Boulder
m.g. massive 100 . ulde
0ZM-447 | L 56E " Qtz. Pebble Cong: 550 . .
9 + 50N est of Camie ark.matrix-m to f.g. (120) 19.8 391 ~Boulder
* SCINT : SRAT SPP-2 Scintillometer (highest reading) . :
* U : Fluorimetric B (= URANERZ lab. in Bonn- See also mineralogical report)
0 (= Bondar & Clegg in Ottawa) :
* AA : Additional Analysis, SQ

32 element semi-quantative analysis.



GEOCHEMICAL SAMPLE DATA SHEET

jic matrix

PROJECT: 71-85 - ROCKS -
SAMPLE | UEB AREA ROCK TYPE SCINT UO% lcu. zn  Itho N COMMENTS
# SAMPLE # ' cps ppm U 2
0ZM-448 | L S6E C.L. grid | Qtz. Pebble Cong:| 560 |
iEUStZ, 1t. green (150) 21.3 839 - boulder
fe )=

9 +55N (10m ¥

J§west ofPC§n

AL

* SCINT
* U
* AR

SRAT SPP-2 Scintillometer (highest reading) .

Fluorimetric

B (= URANERZ lab.

in Bonn-

See also mineralogical report)

0 (= Bondar & Clegg in Ottawa)
Additional Analysis, SQ : 32 element semi-quantative analysis.




