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SUMMARY
The second phase of exploration for gold using basal till done over 3
claimg has recognized a gold train and partly defined it. This program

follows a first phase basal till program, a limited biogeochemical
survey for gold, and was done while some diamond drilling was in
progress.

The survey used a grid of 800 feet and l_sggig;jgg;_samplgghof basal
till were taken from subcrop, panned for gold, and superpanned to where
microscopic counts could be made.

Tests were made to see whether, in the future, a smaller basal till
sample could be used, a 0.5 cubic-foot sample. The conclusion reached
is that the 0.5 cubic-foot sample could be used within target areas,

but only at a sacrifice to losing weaker parts of the anomaly and
weaker parts of the mineralized subcrop. The larger 1 cubic-foot sample
is needed inltially in searching for targets.

Two strongly anomalous gold trains in till are shown on the map, with
their heads above the 25 gold clast contour per cubic-foot of till; or
for coarse gold alone the heads exceed 10 clasts per cubic-foot. (At
Kirkland Lake the ore zones are recognized in basal till by 2 to 5 gold
clasts per 1.3 cubic-foot). The strong anomalies in McGarry are
encouraging. They are still only partly cut-off to the north and are
open to the northeast.

Clasts of other geo-lndicators near the head of the gold trains include
extensive chloritite and sericitized schist and point to a favourable
major alteration structure for occurrences of gold ore in the subcrop.

Strongly sheared chloritite - carbonate rocks were drilled near the head
of the gold fans beneath above BO feet of clay. The rocks grade into
lapilli tuff (?) also strongly sheared and with extensive sericite and

‘hematite. A 6.3 foot drill section assays 0.010 oz/ton of gold, and

next to this zone the tuff carries an estimated 10 to 20 per cent pyrite,
The lapilli tuff grades further along the drill hole into pink trachyte
with extensive alterations and shearing. The above sheared, chloritized,
sericitized rocks intersected by drilling are a part of a much larger
zone shown by the geo-indicator clasts. This partly fixes the structure
which could be a favourable location for gold ore occurrence. This is
encouraging.

Outcrops of calcarenite show some sericite alteration. Along their
contacts with feldspar (Syenite or trachyte) porphyry there is extensive
bleaching. Gold levels by channel sampling are variable, probably
reflecting the poor sampling technique for this type of gold. One
section gave a 0.08 oz/ton gold assay after previously giving nil values
over a longer channel width.




s

9.

2.

Two out of three biogéochemical sites with gold anomalies match closely
both in location and amounts, the gold later intersected by drilling into

subcrop.

These values are not economic. Another site where many elements

peak in the biogeochemical sample is "on line" with a shear zone observed
in outcrop, about 50 feet away and where there is 0.08 oz/ton of gold
over a narrow width.

Recommendations are made here

4 1 .

To closer establish heads of the gold trains by additional
£i11 sampling on both an 800-foot and 200-foot grid (using
a 0.5 cubic-foot sample at a total estimated cost of $15,000.

To carry out mechanical and hand stripping around the 0.08 oz/ton
gold area of outcrop at an estimated total cost of $1,000.

To carry out additional biogeochemical sampling with analyses
only for gold at a total estimated cost of $3,000.

To carry out a magnetometer survey over the contacts of gabbro
with volcanic-sediment at an estimated cost of $2,000, and

The above best sites to be test drilled by overburden drilling
so as to search for gold ore in the top 10 feet of subcrop.
The estimated cost is $25,000,
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. o INTRODUCTION
The second phase of exploration for qold using b&sal till was carried

out in McGarry Township, Ontario, during August and September of 1975 by
Lee Geo-Indicators Limited acting as manager for the Lee-Canico-TG Joint

Venture. H.A. Lee was on the site from August 19th to September 8th, 1975,
and S.A. Scott from August 19th to‘20th, 1975, and theylclosely supervised
all phases of the work from sampling, gdld panﬁing, superpanning to micro-
scope counts for gold. | | |

The purpose of the basal till exploration is to locate gold ore directly
a;d also to delineate areas favourable for the occurrence of ore and whiéh
may £hen be further explored by follow-up methods.- _

Authority to do thié work is given'in the Agreement dated March 11, 1975
and signed by representatives of Lee Geo-Indicators Limited, Canadian Nickel
. ‘ Company Limited, and Texasgulf Canada Limited. Work was approved‘- underl the
Initial Budéet dated May 20, 1975.

The till sampling was done ovér 15 claims ( L418814-17, L422246, 1422251
L422254-55, L428749-52, L428775, L441501, L441504) to test the extensions of
gold trains in till to the north and.east of‘those established in the first

basal till sampling phase (Lee, 1§75).
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. - . PREVIOUS WORK

Outcrop geology of McGarry Township is given iﬁ a report and map at a
gcale of 1 inch toilooo'feet by Thompson ({1941). Thé rocks are.chiefly
Temiskaming Sediménts occurring as conglomerate, greywacke ﬁnd arkose; and
Keewatin vélcanics as trachyte and éhdesite. There is minor syenite pbrphyrf.

.A“basﬁl‘till.reconnaissance suivey showed geo-indicator boulders with
low gold values and some gold clasts in till over the area {Lee, 1974). A
follow-up basal till program (Lee, 1975) outlined two gold trains, then a
bio-geochemical survey over possible sﬁears at the head of the gold trains
géve a number of anomalies (Scott, 1975). The biogeochemical anomalies in -
one of the gold trains were partly investigated by d;amond drilling and an

intersection of 6.3 feet of 0.010 oz./ton was attained.

SAMPLING AND ANALYTICAL METHODS

Sampling was done using an open (800 foot) grid oriented aléng former
ice-flow with an azimuth of 165‘degrées. The open grid was designed to fihd
a gold clast train in the till at minimum cost and time. The basal till was
searched out, dug for, pronounced on, and sampfed. Only those sites'are
shown on the accompanying map where basal ;illvwas fouﬁd. Two one-half cubic
foot bulk samples were either carried on back-packs to 5 central zone for.
panning, or panned at the nearest pond. Volume of the sample was reduced by
panning to about 5 pounds. A dispersing and wetting agent,.caigon, was used
to prevent loss of very fine gold during panning . 'Concentrates'frbm the
panning werevfurther‘treated at the central field iaboratory by superpanning.
A iong, narrow tail was obtained with one grain thickness, of chiefly

magnetite and gold. 1Identification of the gold clasts was thenvmade directly
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.er the superpanner using ‘a binocular microscope. All gold clasts were
"' . ~ scanned, ‘identified and counted as either coarse clasts or fine clasts, and
recorded. The heavy mineral concentrate was then stored for possible furthet

geochemical analysis for additional elements.

REPRODUCIBILITY

The need to obtain reproducible sample results in measuring for precious
metals such as gold has lead to the bulk sample in till exploration and
counting gold clasts. Without this sample, results from normal fire assay
and geochemical methods are totally misleading.

In gold exploration using till, Lee (1963) empirically used a 1.3 cublc ;
foot sample, the size of sample that could be readily carried on two back-
packs. Such a sample size did outline the coarse gold'from the Kirkland Lake

. ore zones with anomalous values of gold at 2 to 5 clasts per 1.3 cubic foot

| of basal till.' The present program reduced slightly the sample eize to 1

eubic foot and introduced a refinement in measuring gold by use of a
superpanner and microscopic'counts of all gold sizes. ‘Once a gold target
was established and ‘it was certéin that samples would carry considerable gold,
a test was introduced to see what'would happen if the sample volume were reduced
to one half a cubic foot, one baok-pack load. As for obtaining the smaller B
sample, there would be no significant advantage with dug holes which are
necessary anyway for adequate on site indentifioation of basal till, and sub-
till striations. There would on.the other hand be a considerable saving of
time in panning operations.

In both Table 1 and Figure 1, we see the tesults.of a series of duplicate

samples from basal till, each set representing one sample site. Figure 1l is
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TABLE 1 - Number of Gold Clasts in Duplicate Samples of Basal Till

Sample
Site

D599

D604 .

D605

D611

D613

D615

.D616

D619a
D620
D621
D623
D624
D625
D627
D628

D629

‘D630

D635

D704

D705

D706

B . Combined

0.5 cu. ft. : 0.5 cu. ft. A+ B

C T C F T C F T
3 8 4 7 | n 7 | 12 | 1
2 5 0 2 2 2 5 7
0 ] 0 0 0 - 0 0 o
4 7 © 2 6 8 6 |9 |15
1 2 o | 1 1 1 2 3
2 5 3 3 P s 6 11
4 12 o | & | 12 13 | 16 |29
1 5 .0 3 3 1 7 8
5 11 8 5 13 13 11 24
1 2 4 1 5 5 2 7
0 3 0 3 3 0 6:- 6
0 7 2 3 | s 2 | 10 |12
8 12 s. | 7 | 12 13 |'1n 24
3 9 2 7 9 5 13 18
6 13 9 11 | 20 15 18 33
5 1 3 9 12 8 15 23
2 3. 4 5 o 6 6 12
4 13 3. 1n 14 7 20 27
3 7 5 8 13 8 12 20
8 17 6 11 _iv 14 20 4
0 3 1 3 4 1 . 7




Sample ' A
Site 0.5 cu. ft.
C F
D707 1 3
D709 0 0

C-- coarse gold clasts

F - microscopic gold clasts

T - total gold clasts

B
0.5 cu. ft.
o F
0 4
0 1l

6a.

Combined
A+ B
F
7

.
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‘onstructed so that the central horizontal line represents one half the

number of gold clasts of all sizes that comes from the combinedvore cubic~
foot sample for each locality. It is'équivalent to the average clast cbﬁﬁt
for each pair of 0.5 cubic-foot samples. There is a vertical spread at each.
sample site which represents the difference between the counts ofl§old in
individual samples and the average line. _

We can see then in Figure 1A that the differences over the whole graph
are between : 2 to i 3 goid'claSts in the 0.5 cuﬁic-foot sampleé. This can
meaﬁ that we are in trouble in looking for an anomaly of total gold clasts
under a level of 2, or by comparisoﬁ with the present program, where a‘cubic-
foot of till is used, under a level of 4. The smalleg sample is seen to be
adequate when it is within the gold target, but it islﬂot satisfactory while
searéhing for the target.

Figure 1B constructed for coarse gold alone p;ovides 5 ready ieference for
comparison with the coarse gold orientation study‘at Kirkland Laké {Lee, 1963).
The vertical spread in_Figure 1B shows differences from the average of up to
about 1"1.5. Such sampling is inadequate to outline the Kirkland Lake ore
zone by basal till exploration {(a 2 gold clast count for 1.3 cubic-foot
sample), but it WOulé outline poftioﬁs of the ore zone.

The conclusion reached is that the 0.5 cubic-foot sample can be used

within target areas but only at a sacrifice to losing weaker parts of the

anomaly and weaker parts of the mineralized subcrop. In a search for target
areas the large 1 cubic~foot sample is still needed to provide meaningful

data.
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RESULTS

Direction and Distance of Transport

The b;sal till method provides tﬁe intermediate step between
reconnaissanée exéloration and test drilling of the indicated bedrock source.
The basal till itself is a paleosample of the total bedrock.surface. Any
ore,.spbore, and assoéiated pathfinder geo-indicators are dispersed into an
indicator train spreading "down-ice" from the source point(s). 1Its transport
direction in McGarry Township is given by striations on subcroé below tiili
and outcrop, at 150° to 180° azimuth. Movément waé to the souﬁh shown by
réches moutonnées.

| The train of gold clasts in the till, shown on the occompanying map, cuts
off at sites D605 énd D709 in a region when the rock types that éutcrop ate

gabbroic, indicating that these sites are north of the gold zone in bedrock.

The Gold Trains in Basal Till

The accompanying map shows two major gold trains emanating fr&m an afea
_ between the north baseline and a distance about 1200 feet north..and with a
dispersion south-southeastwards for a total of about 4000 feet. The western
gold train ha§ sample sites between lines 40 E and 56 E in which gold‘clasts_
are as numerous as 34 per cubic foot of basal till, or when expressed as .
coarse gold 14. Background is less than 4 clasts of total gold or 2 clasts of
coarse gold. The 34 and 14 levelsrrespectively are strongly anoﬁalous as
compared to 2 to 5 coarse gold clasts per 1ﬁ3 cﬁbic-foot of till "d&wn-icé"
from the ore zones at Kirkland Lake (Lee, 1963).

The second gold train crosses the northerh baseline between lines 64E
apd 80E with the easterly boﬁndary still open. Here too the levels of gold

clasts are exceptionally high, as many as 33 clasts of gold per cubic foot




.of basal till, or 15 clasts of coarse gold.

10.

There are several shorter gold trains in addition to the above. One

stretches along the north baseline from lines 40E to 16E, and another along

the south baseline between lines 24E and 32E.

Geo-Indicator Clasts

A strong chloritic shear zone under the head of the gold trains approxi-

mately parallels the north baseline as shown by clasts in basal till at sites

D618, D625, D635 and D705 (Table 2).

Strong sericite alteration accompanies the above shearing shown by clasts

in basal till at D597, D630, and D635,

Mariposite, the chrome 'mica sometimes associated with gold, is in clasts

of basal till at sites D619a and D630.

Table 2

Geo-Indicator Clasts in Basal Till by Sample Sites

Mari-

- S8ite|Blue~ [Chlor~|Car- |Abund- |Abund- {Abund- Bleached [Brec~|Sulphide
No. |Black {itite |bonate|ant ant ant posite |Altera- [clated K
Quartyz Sericite|Hematite {Sheared tion '
576 + - + - - + + - - -
© 577 + - - - - - - - - -
579 | + - - - - - - f - -
550 - - - - - - - - - -
581 - - - - - + - - + -
v582 - + - - - + - - + -
584 - - - - - + - - - +
585 - - - - - - - - - -
586 - - - - - - - - - +
590 - + - - - - - - - -




Table 2 (Continued)

v
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Site|Blue- [chlor-|car- |Abund- |Abuna- {Abund- |Mari- |Bleached|Brec- Suiphide
No. |Black litite |[bonate|ant ant ant posite|Altera~ [clated
Quartz Sericite|Hematite|Sheared | tion .
501 | + + - - - - - - +
592 + + ‘+ - - + - + + -
593 | + - - - - - - + + +
594°|. - - - - - - - + | + -
596 | - - - - - - - - - -
597 | - + ~ - - - - - - -
598 | + - - - - - - - - -
599 - - - + - - - 4+ - -
601 | - - + - - + - + - -
602 | - - + - - + - + | - -
605 | - - - - - - - - - -
606 | + - - - = + - - + -
607 + - - - - + - - - +
610 | + - + - - + - - - +
611 | - - + - = - - + - -
612 | - | - + + - + - - - -
613 | - - - - - - - - - -
614 | + - +. - - - + - + -
615 + - - + - +. - + - -
616 | - - - - - - - - - -
618 | + - + - - - - - - -
619 - + - - - + + - - -
620 - - + - - + - - + +
621 | - - - + - - - - - -
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Abund-

Mari-

Brec~-
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Blue- [Chlor-|Car- Abund- |Abund- Bleached Sulphide
No. |Black |[itite |bonate|ant ant ant posite|{Altera~ |ciated
Quartd Sericite| Hematite| Sheared tion
‘623 - - - - - + - - - - )
624 - + - - - + - + + -
6é5 + + - - - - - | + | - -
627 | + - - - - + - - - -
628 | -~ - - - - - - - - -
629 | + - + % 4 - - o+ - -
630 - - - + -+ - + + - -
635 + + + + + + - + - -
700 - - - - - - - + - +
702 | - - - - - - - - - -
704 - - + - - - - - - -
705 - + + - - - - - - -
706 | - | - + - - - - - - -
707 | - - - - - - - - - -
709 - - - - - - - - - -
710 - + + - + + - - - -

Geology Along Line 48 E

Mapping by outcrop and diamond drilling was carried out over the head of

the gold indicator train along Line 4BE. in an attempt to isolate the favour-

able structures for the occurrence of gold known from the basal till program.‘

The accompanying map shows a plan and sections of the geology so far as it was

determined. All the subcrops and outcrops, (except for the drift) are of

Archean age.

The south end of the section is underlain by Témiskaming sediments includ-
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. .mg conglomerate and arenite both showing rapid facies changes. Drill hole
. No. 51515 is w1th1n the sediments (Perry, 1975).
| The subcrop drops off steeply north of the area of above sediments and

drill hole No. 51514 at a depth of 82 feet, inclihation 50°, was unable to.
reach it. We think that this is underlain by strongly sheared chloritic
rocks. At 00 + 50 north the drill hole No. 51513 reached the subcrop and
proved the position for a very strong wide shear zone. The shearing is nearly
vertical, at an angle of 50° on a 50° hole. The litholody is chloritite and
carbonate over a drill width of 70 feet and of course the width extended
southwards but not drilled is expected to be much much greater, up to 2,500
feet. Lithology and shearing showed a twin like resemblance between hahd
specimens of the "Larder Lake fault" outc¢rop at Fork:Lake along Highway 66 and
drill core from this hole when both were placed side by side. The drill core
showed minor veinlets of blue black quartz and a rare speck of mariposite, "

, . the green mica occurring with gold at Virginiatown b'ut also in noh gold bear-e
ing rocks. The genesis of the ohloritite - carbonate rock prior to shearing
is difficult to say. Possibly it was a volcanic tuff or maybe_a sediﬁeht.

The carbonate in it readily reacts to dilute HCl.

Further along in the same drill hole the rock changes to a lapilli tuff (?).
It is still sheared and there is both sericite and hematite alteration,
Many of the fragments are siliceous and there are bands of 10 to 20 per ceht
pyrite. There is some gold in the sheared lapilli tuff with an assay length
of 6.3 feet carryiné 0.010 ounces of gold per ton.

Still further along in the same drill hole the lapilli-tuff,passes
through a sericite schist and grades into fine'grained‘pink trachyte. The .
trachyte is described as dark red hematite matrix and contains pale green

W1

. anhedrol feldspar phenocrysts. It is schistose and carbonated and carries a
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.:race of pyrite. The microscopic description from thin section follows:

- Feldspar'30% as phenocrysts; highly sericitized,'carbohatized

- Sericite, carbohate 43% as matrix materigl, fine-graine&

- Quartz 5% as matfix material

- Hematite 2%, very fine-grained thropghout matrix

- A few.carbonate-sericite pséudomorphs after amphibole phehocrysts
© = Trace pyrite |

- Sericite - carbonate schist, or‘tiachyte
This rock resembles in thin section 6utcr6ps mapped by the ODM (Our grid Q
+ 20N; 72 4 30E) as trachyte {(Thompson, 1941).
| Furgher north drill hole 51512 shows the subcrops to be a yellow séricite
tuff which is interbedded with subarkose; both are sheared.

The outcrops appear as small mounds and are chiefly calcarenite. The
petrology of calcarenite for a number of rock specimens is‘given in Appendix -
1 gnd by way éf an example one is described here:

Fine to medium-grained sediment, grey-green. Calcareous, 'arenaceous.

Trace diséeminated pyrite, jasper. Carbonate (énkerite) grains weather

brown.

Microscopic: - -

- Quartz 50%, angular} most grains show strain

Feldspar 40%, angular, sericitized, plagioclase and potash feldspar

Carbonate 10%, as matrix material and feldspar'alteration

Pyrite trace, jasper, carboniferous grains. Carbonate weathers brown

Slight layering observed.
The calcarenites grade into a pink feldspar porphyfy which is either a
trachyte or syenite porphyry. There is considerable bleéching of the porphyry

along the contact.
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. Other rocks exposed and sampled 'during staking include a chloritite -
‘ carbonate schist which outcrops on the north boundary of claim L 428754
{(Appendix No. 1637), and gabbroic‘rocks which form hills north of the area

of the geology map.

Biogeochemist:y Relates to Subcrop

" The biogeochemical sur@ey along line 48E (Scott,‘1975) produceé several
anomalies which are plotted on the accompanying geological map. The 0,002 ppm
gold in vegetation is vertically over bedrock in drill hole 51515 with gold at

- 0.005 oz/ton. A three point gold vegetation anomaly of 0.01 to 0,03 ppm gold
is over a 6.3 foot wide zone in drill hole 51513 of '0.010 oz/ton. Tﬁe ﬁorthern
biogeochemical anomaly of 0.04 ppm gold was not inte;sected in drilling, |
possibly the drill hole passed below this target.

. ' The biogeochemical zone "R strong" represented“by a synchrqnous rise in’
many elements is approximately in-line with a shéar in outcropvwhere 0.080
oz/ton gold was measured across 0.5 feet. An earlier wider:cﬁahnel'sample
across the same 2zone géve nil gold values by fire assay. The repeat sample
was taken when a speck of chalcopyrite was seen in a blue-biack quartz veinlet;

and this repeat gave the higher value. ’

Discussion
A broad strong éhear structure_is‘éstablished alohg line 48E in subcrop.
This structure with its extensive alteratione- chlorite, sericite, carbonate,
hematite - shows a favourable zone for the occurrence of gold. Uneconomic
values of 0.0010 oz/ton were intersected in one short hole, but considering
the very erratic nature of gold in drill core (Koch and Link, 1967) this one

. intersection is not a sufficient test. Hence the results on subcrop and by
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bilogeochemistry -are still too sparse and do not adequately assess the subcrop
for mineralization where there is an extensive altered structure underlying

the heads of gold trains.

CONCLUSIONS AND RECOMMENDATIONS

Where We Are

' Thevsecond rhase of basal till éampling for gold on an 800 - foot grid
has recogniied a gold train and has partly outlined it. The level of goid-‘
clasts is strongly anomalous and enc&graging. A small amount of biogeochemical
sampling haé been done and correlates well to subcroé. A limited amount of
drilling with a Winkie drill has been done and establishes the ground pésition
for the sheared structures and the strong chlorite, éarbonate, sericite,
hematite alteration zones. Low géld (0.010 oz/ton across 6.3 fegt) was inter-
sected in onerhole within the generally sﬁeared rocks. The inténsely sheared
rocks underlie about 80 feet of drift, whereas the less sheared rocks to the

north from small low outcrops. -

Where To?

Récommendation is madé here to establish the heads of the -gold indicator
fans by additional till samplinglon both an 800 - foot and 200 - foot grid
usihg the smaller 0.5 cubic-foot sample. Thé cost is estimated at $15,000
inclusive of interpretative map and report. Some mechanical and hand stripping
is recommended in the area 6f the 0.08 oz/ton outcrop at an estimated cost of
$1,000 inclusive of map and report. Additional biogeochemical sampling with
analysis only for gold is here recommended to search 6ut the better sites, at
a cost of $3,000, To obtain a contact between gabbroic rocks and the volcanic-

sedimentary rocks avmagnetometer survey is recommended, at an estimated cost
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.)f $2,000. To test the top 10 feet of subcrop for gold an overburden drilling
. program at estimated cost of $25,’000 should l?é considered, and where ore or

ore grade intersections are attained then bulk sampling should be done.

Hertes 0. Lae
Lee Geo-Indicators Limited
Hulbert A. Lee, PhD., P Eng.

Deceinber, 1975. .
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' Avecros TRY THN SECTON RERRT
.McGarry Township

. No: 1633

Location: 9 + 05 N; 48 + 15E (subcrop in till pit)

Description:
Fine - to medium - grained dray sediment, a few jasper fragments.
Calcarenite. |
" Finely disseminated pyrite 1%, uniform throughout.
Microscopic:
Quartz 50%, angﬁlar fragments.'.SIight layering produced'by-alignment
of elongated fragments.b
Feldspar 45%, plagioclase and potash feldspar, sericitized
Carbonate 4%, fine grained in matrix and as feléspar alteration )
Pyrite 1%, angular, anhedral grains.
‘ - a few jasper and black carboniferous grains. Very little finé
| matrix material

- Relatively fresh calcarenite - carbonate cement.

No: 1634

Location: 7 + 40N, 47 + 00E. !

Description: |
Fine - ﬁo mediuﬁ - grained greenish-greylsediment - calcarenite. A few
jasper graing. Two (sedimentary?) bands 0.3 cm wide contain 10% dis-~
seminated pyrite. |
Cutvby 0.2 cm white carbonate veinlet, weathers brown (aﬁkérite?)

Migroscopicé |
Quartz 50%, angular, shows 1aye;ing

. Feldséar 30%, angular, highly sericitized, carbonatized

Carbonate 19% as veinlets, matrix (cement) and feldspar alteration; very
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fine-grained.
Pyrite l%,:mainly in thin (sedimentary) band offset by a_small fracture
filled with carbonate. | .
- A fgw carboniferous fragﬁents.
- Sedimentary layering shown by grain size distribqtion and graiﬁ
“orientation. | | |

- Calcarenite

No: 1635
Location: 8 + 70N; 47 + 55E
Description:
bFine ~ to medium - grained sediment, grey-green: Calcareous, arenaceous.
Trace of disseminated pyrite, jasper.
Carbonate (ankerite) grains weather brown.
Microscopic:
- Quartz 50%, angular; most grains show strainQ
- Feldspar 40%, angular sericitized plagioclase and potash feldspar.
- Carbonate 10%, as matrix material and feldspar alteration.
- Pyrite trace, jasper, carboniferous grains. Carbonate weathers br9wn.

~ Slight layering observed.

No: 1636A
Location: 7 + OON, 47 + OOE
Description: -
. Medium- to fine-grained grey-green sediment. Massive. Shows yellow,
wispy sericite alteration. Trace disseminatéd pyrite. Jaséer fragments.
Microscopic:

- Quartz 40%, angular to sub-rounded, some grains shéwing strain.
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. - Feldspar 40% - plagio-clase and potash feldspar, sericitized.

~ Carbonate 30% - as fine-grained matrix and feldspar alteration.
- Pyrite, jasper, biotite are-accessories.

- Calcarenite.

No: 1636B
Location: 7 + OON, 47 + OOE
Descripfion:
'As in 1636A but with visible liﬁeation of mineral grains.
Microscopic:

As in 1636A but with pronounced lineation in matrix carbonate'stfingers.

No: 1637

Location: Approx. 12 + OON, 74 + OOE

Description: a
Sheared, foliated rock, medium green with limonite stain, 'Irregular feld-
spar grains up to 0.2 cm fractured, some are recrystallized, sh6W«flowage.
Extensive chloritization, stringers of chlorite, Leucoxene alteration
on some.grgins; Carbonate weathers brown. Trace pyrite.

Microscopic:
- Chlorite SO%Ias stringers, finé-grainéd matrix, alteration areas.
- Carbonate 45%, as stringers, irregular swirléd areas.
- Quartz 5%, as angular, often fractured grains in lines and clumps =
remnant of arenaceous sediment?
- Sericite pseudomorphys of large, lath-shaped grains of feldspar (?) -
could represént phenocrysts in a porphyry.
- Large,.fractured leucoxene grains in part replaced by chlorite.‘
Trace of pyrite

- Chlorite - carbonate schist.,
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.\io: 1682

i

. ‘ Location: 0 + 20N, 72 + 30E

Description:
Pale green sheared rock. Larger pale }porphyritic) fgldspars subﬁedral
in fine-grained matrix. Matrix cohtains wavy lines of yellow gericife
alteration which show shear liﬁeation. Boundaries of feldspér grains
" diffuse into matrix.
Disseminated anhedral pyrite grains have limonite borders. Rcck weathersv
Qith skin of red-brown carbonaté and feldspar. Specks of dark green
chlorite in matrix.
Microscopic:
-~ Ground mass 68%; very fine-grained quartz, féldSpar - gericitized
and carbonated.
- Plagioclase phenocrysts (andeéinc?) 20§
- Quartz }0% in matrix
- Biotite 2% in matrix, Pyrite 1%
- Foliation caused by shearing shows clearly. Weathered skin shows
limonite grains after pyrite and ankerite(?)
- Ih plane light texture looks sedimentary, grain boundaries are
rounded.
- with xnicols, texture looks poxphyritic, with piagioclase phenocrysts -
in a fine-grained quartz-feldspar matrix

- fTrachyte porphyry (sheared) or syenite porphyry.
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S’or&o new page ‘or. every new hole, but fill in top ’ - " of " FILL IN ON HOLE NO. PAGE NO.
portion of form only on first page for each hole. ﬂ PPEN O { > g&, . \Qg - 51509 | 1
Dﬂé;g;gfao;P;;::kel co. Ltd gElE.b:$ION gse@icfEFNHO%LTEH TOTAl.li;C())OTAGE DIP OF :oo':.: lAT-45° lF.lOXCEADTIPOoNINOTFOHNO#EéthﬁrMATION TOA :3:2P RDZ%E;\REONSE NO. CLAIM N
ODATE HOLE STARTED DATE COMPLETED ODATE LOGGED LOGGED B8Y LOanATlON (Tp., Lot, Con. OR Lat. and ng.)
August 16, 1975 August 19, 1975 Aug. 19/75 H. A. Lee il s McGarry Township
EXPLORATION CO., OWNER OR OPTIONEE DATE SUBMITTED |SUBMITTED BY (Signature) ft l .
Lee Geo-Indicators Limited, ol .
In Trust 51 Grid Co-ordinates PROPERTY NAME
fr | L 48 + O0E 17 + 70S
FOOTAGE DESCRIPTION PLANAR | CORE YOUR SAMPLE FOOTAGE SAMPLE ASSAYS +
ROCK YTYPE . : . FEATURE | SPECIMEN SAMPLE - .
- FROM ) . Colour, grain size, texture, minerals, alteration, etc. ANGLE *| rooTAGE + NUMBER FROM TO LENGTH
0 35 unconsolidated clay
35 50 lost core - :
50 57 conglomerate grey conglomerate; incl jasper pebbles and thin 2" wide sparsely
disseminated pyrite in cubes :
57 78 conglomerate grey conglomerate -
78 79 conglomerate conglomerate contains 1/2" of massive pyrlte
79 81 conglomerate grey conglomerate
81 81.5 (chlorite joint chlorite in a 2-inch wide intersection along with quartz and
pyrite ) .
81.5 83 grey wacke pale green, fine grained, grey wacke(?) ) : !
83 83.5 iquartz-pyrite grey wacke with a 1/8-inch fracture contalnlng )
' o : equal parts of pyrite and quartz
83.s| 91 |grey wacke pale green, fine grained
91 92 _|chlorite schist |chlorite with favourable blue-black quartz veins .
92 93 :shale : feldspar crystals in a very.fine grained matrix
93 132 ishale fine grained dark grey soft mud stone
132 150  shale-cql fine grained dark grey soft mud stone with occasional pebbles
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Start a new page for every new hole, but fill in top
portion of form only on first page for each hole.

¥

FIiLL IN ON

EVERY PAGE

VA- EARING OF HOLE TA 1P OF HOLE AT LOCATION OF MOLE IN RELATION TO A
ORILLING COMPANY . EE&\%A?ION EROM TogUE NORTM TOTAL FOOTAGE o ° FIXED POINT ON THE CLAIM
Canadian Nickel Company . 345° Az 200 collar | =45
DATE HOLE STARTED DATE COMPLETED DATE LOGGED LOGGED BY
' August 22, 1975 | August 25, 1975 Aug. 25/75 | H. A. Lee #

EXPLORATION CO., OWNER OR OPTIONEE

DATE SUBMITTED

hl

SUBMITTED BY (dignature)

frl

Grid loéation

[HOLE ~nO.
51510

PAGE NO.

1

MAP REFERENCE NO.
32 D/4; ODM_

CLAIM NO

LOCATION (Tp., Lot, Con. OR Lat. and Long.)

McGarry Township

Lee Geo-Indicators Limited, In Trust PROPERTY NAME
o 48 + 00E 6 + OON
OOTAGE DESCRIPTION PLANAR cone YOUR SAMPLE FOOTAGE SAMPL; ASSAYS +

FROFM TO RocK TYPE Colour, grain size, texture, minerals, alteration, etc. 'f::t:z- ::;s‘::nﬁl ::z::: FROM TO LENGTH

0 3 unconsolidated £ill

3 8 calcarenite fine grained grey

8 13 trachyte porphy reddish-buff rock; feldspars;guhedral.Ablparhed alt.

13 13.5 |trachyte veins 2 in. wide of quartz-ankerite

13.5 27 |trachyte reddish-yellow zones; moderate sericite alterations:; seams of

fg pyrite
27 60 trachyte reddish unaltered trachyte or syenite
60 75 |sericite tuff  |fj 2ined: ive: ‘ 1teration with
: hardness of abouwt tuff ‘

75 100 tuff-sediment fg_sediment with some flow structure

93 94 | flow structure as if in soft sediment
100 108 _[tuff fine qra1ngd_2Qlg_zg1lQﬂL_a_quaxtz_xe;n_lzz_ln‘_n;de
108 125 |grew wacke fq sediment with chips of vellow fg silt
125 153 fine sediment greenish grey fg sediment :
153 153.5 quartz vein with pink zones of trachyte(2)
153.5! 159 Ifihe sediment greenish grey fg sediment
159 159.5 iquartz vein quartz vein 1 inch wide with sericite
159.5| 162 fine sediment greenish grey fg sediment [
162 " 164 cherty sediment __|cherty fragments :
164 175 {silt stone grey fg silt stone
175 183 fg sediment fg greenish sediment

183 185 auartz-vﬂm__@s&gnsj__&_sgmue_altmtm_mmaphne_and
ankerite . .
185 200 itrachyte-syenite feldspg;_pg;phz;24_m;ngz_p¥x1;g&;namtuﬂL
porphyxry

EEPTE

Can \reac raorse




Start a new page for every new hole, but fill in rob

FILL IN ON HOLE NO. PAGE NO.
portion of form only on first page for each hole. EVERY PAGE 51511 . 1
—D—RlLI.ING COMPANY EEE\;&?ION ?535'¥S OEFNHOOLTEH TOTAL..YFOOTAGE DIP OF HOLE AT ° ‘F.?XCEADT:F’%NIN X On O‘Ll’s NCEE:.MATION TOA 3‘§Ps ZEREC;JDCE NO CLAIM NO -——-——“
Canadian Nickel Company _ : 345° az. /798 collar | -45°
OATE HOLE STARTED DATE COMPLETED DATE LOGGED LOGGED BY * LOCATION (Tp., Lot, Con. OR Lat. and Long.)
August 26, 1975 August 27, 1975 Aug. 22/75 | H. A. Lee il - :
EXPLORATION CO., ONNER OR OPTIONEE DATE SUBMITTED |SUBMITTED BY (Signature] fr | M€ Ga ey T own <A f
Lee-Geo. Industries Limited, In Trust ' ol 5] Grid L 48 + QOE PROPERTY NAME
) ) ' £t l 4 + GON
FOOTAGE DESCRiIPTION - PLANAR CORE YouRr SAMPLE FOOTAGE SAMPLE ASSAYS +
- ROCK TYPE - FEATURE | SPECIMEN SAMPLE .
FROM TO Colour, grain size, texture, minerals, alteration, etc. ANGLE *| FOOTAGE + NUMBER FROM TO LENGTH
0 7 unconsolidated boulders and till ) )
7 12 calcarenite fg pale greenish yellow sediment, “string-sand" seams of fg pyrite
12 21 calcarenite=tuff {fg pale vellow to buff soft mixed sediment-volcanic with fg dis-
seminated pyrite
21 23 silt stone-tuff |fg reddish and yellowish alterations _
23 26 carbonate white carbonate with quartz, sericite, pyrite
26 45 calcarenite fg grey calcarenite, minor ser1c1te alteration, minor disseminated
fg pyrite
45 51 calcarenite-tuff |interlayered grey calcarenite with yellow chlps of silt stone or
: . tuff to bands of yellow tuff; finely disséminated pyrite ’
51 6l calcarenite grey calcarenite, minor yellow sericite; disseminated fg pyrite
61 67 tuff fg yellow, strongly altered tuff-sediment; contains a one-inch
- lens of pyrite and a 1/8-in. layer of pyrlte
67 87 calcarenite grey, fg pyrite disseminated
87 92 altered syenite mottled green-yellow rock with chlorite chips and sericite
or trachyte alteration
92 127 syenite or pinkish colour, euhedral feldspars in fg pink matrix of feldspar(?)
tracliyte and pyroxene
127 131 - |trachyte-sediment |pinkish colour grades to vellow colour; increased sericite alter-
- _lation; disseminated pyrite 130 - 131
131 151 [sub-arkose ___ |fg greenish-grey arenaceous: minor sericite, minor pyrite
151 153 bly sub-arkose |pebbles scattered : ' -
153 157 sub-arkose grey arenaceous sediment, occ. small pebbles: minor vellow
' sericite; bands and thin layers of pyrite
157 158 sericite layers of vfg yellow sericite
158 166 mm&%wmw&mnmm iron
166 - | 167 ituff-sediment  |gradation: yvellow-grey, sericite alteration, altered tuff-sediment:
some fragments of mariposite areen
167 17C _ |bedded tuff {vfg layeredggellow mud, and 67 band of vellow mud; thin seam of
pyrite at 170) sheared?
170 173 |sub-arkose fq greenish-qgrey arenite; pyrite seam 1/8" wide at 172'
173 178 __ifg sediment ~_ |fg greenish arenite with thin pyrite seam
178 178.51( - vein blue-black gtz in 1/2" velin; black walls to quartz
(continued)




Start o new page for every new hole, but fill in top ' i FILL IN ON HOLE NO. PAGE NO.
portion of form only on first page for each hole. : .

" EVERY PAGE 51511 2
0 [ Y : BEARING OF HOLE [ TOTAL FOOTAGE DIP OF HOLE AT *lLOCATION OF HOLE IN RELATION TOA [MAP REFERENCE NO. CLAIM NO
RILLING COMPAN FROM TRUE NORTH | . FIXED POINT ON THE CLAIM 32 D/4; ODM
collorl . Map S50A
OATE HOLE.STARTED ODATE COMPLETED DATE LOGGED LOGGED BY * LOC_ATION (Tp., Lot, Con. OR Lat. and Long.)
fr |
._EXPLOR_ATlON CO., OWNER OR OPTIONEE ) DATE SUBMITTED SUBMITTED BY (Signature) 't l
fr l 0 . PROPERTY NAME
fr l '
FOOTAGE DESCRIPTION . PL AN AR [3-1.1 4 Youm SAMPLE FOOTAGE SAMPLE ASSAYS +
ROCK TYPE FEATURE]| SPECIMEN SAMPLE - .
FROM TO Colour, grain size, texture, minerals, alteration, etc. ) . ANGLE *| FOOTAGE + | numBER FROM TO. LENGTH
178.51 181 mg. arenaceous mottled green with minor sericite and pyrite : ]
181 183 silt stone siliceous, pyrite seams '
183 186 silt stone fg greenish-grey silt stone, minor pyrite, thinly bedded

186 198 silt stone fg grey arenaceous to silt stone; minor sericite, minor pyrite
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Start a new page for every new hole, but fill in top
portion of form only on first page for wach hole.

| HOLE NO.
.51512

" BEILL IN ON
EVERY PAGE

EXPLORATION CO., OWNER OR OPTIONEE
Lee Geo-Indicators Limited

DATE SUBMITTED [SUBMITTED BY (Signature)

ff!

hl

LOCATION OF HOL

Co-ordinates

4 + 10N

| DRILLING COMPANY COLLAR BEARING OF HOLE °
| ECEVATION eRom TRUE NORTH TOTAL FOOTAGE DIP OF HOLE AT XD POINT ON TEEINCEEILHAT|°N TO A
Canadian Nickel Company _ : 345° az. 90 conﬂrI'..35 _
OATE HOLE STARTED DATE COMPLETED DATE LOGGED LOGGED 8Y ®
August 28, 1975 August 30, 1975 August 29/75| H. A. Lee f | .

MAP REFERENCE NO.

PAGE NO.

1 .

————1_&——_——
CLAIM NO

LOCATION (Tp., Lot, Con. OR Lat. and Long.)

McGarry Township

PROPERTY NAME

f | L 48 + QOE
FOOTAGE DESCRIPTION PLANAR CORE YOUR SAMPLE FOOTAGE SAMPLE ASSAYS +
ROCK TYPE . . FEATURE | SPECIMEN SAMPLE .
FROM TO Colour, grain size, texture, minerals, alteration, etc. ANGLE ¢| FOOTAGE + NUMBER FROM TO LENGTH
0 9 unconsolidated .
9 33 sericite-tuff fg vellow-green; strong sericite alteration; yellow buff weathering
at joints due to carbonate; fine grained pyrite disseminated; occ.
gtz veins 1/4 in. wide
le 16.5 jbroke into uncon-J/in open rock fracture,; unconsolidated, syenite boulders
solidated — .
16.5] 23 gsericite tuff vellow sericite tuff
23 25 sericite siliceocus veins 1/4 inch wide
25 31 sericite tuff over 1 foot width thin streaks 2-inches wide ankerite-quartz
33 43 sub arkose mg _grey-green sub-arkose; pyrite minor; sericite minor; at 34 feet L
thin strings of sulphides - at 43 feet buff carbonate vein; pyrite
. lens ) :
43 54 serxicite schist |sheared vellow sericite
54 75 sub arkose lgrey, green sub-arkose, minor sericite - .
| 75 76 sericite schist fg sulphide bands in vellow sericite schist
76 86 - mg sub-arkose with considerable fg sulphide :
86. 90 sexricite-carbon- |fg pale yellow sericite with thin veins(l/4 incﬁ)of carbonate

E

Tl memait vt lmbla, See Aee. st
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Start a new page for every new hole, but fill in top ) ' ) i FiLL IN ON THOLE NO. PAGE NO.
portion of form only on first poge for each hole, EVERY PAGE’ 51513 1
DRILLING COMPANY ELE&Q?ION g53§l¥gu°EFNH&LTEH TOTAL FOOTAGE OI1P OF HOLE AT . _ e #?XCEADTQ)OIM'NOTFODLOI.‘__&EINCQELATION TO A M;Z RSFZR.EI‘(J)CDE NO. CLAIM N
Canadian Nickel Co. Ltd. 345P az. 251 coller | =50° 2.D{éz ODM
DATE HOLE STARTED DATE COMPLETED ’ DATE LOGGED LOGGED BY i ¢ LOCATION (Tp., Lot, Con. OR Lat. and Long.)
September 1, 1975 [September 4, 1975 Sept. 4/75 H. A. Lee e g
EXPLORATION CO., OWNER OR OPTIONEE DATE SUBMITTED [SUBMITTED BY {(Signature] f | : _ McGarry Township
Lee Geo-Industries Ltd., In Trust i 1 Grid Co-ordinate PROPERTY NAME
fr | L 48 + OOE O + 50N '
FOOTAGE . DESCRIPTION ) PLAN AR cone voum SAMPLE FOOTAGE SAMPLE ASSAYS +
ROCK TYPE . : FEATURE ] sSPecimen SAMPLE .
FROM TO Colour, grain size, texture, minerals, alteration, etc. anGLE ¢| FOOTAGE + NUMBER FROM TO LENGTH
9] 88 unconsolidated 5' peat 5-88' clay
88 89 chlorite-carbonatdmg weakly speckled rock of qtz—calcxte—feldspar-chlorlte with 5%
schist sulphide and blue-black quartz
89 90 chlorite—carbon- |chlorite shear with quartz-calcite veins; calcite is pink and white| -
ate schist slicken slides * and shear * 50°
20 91 lost core , :
91 102 chlorite-carbon- |strong chlorite shear at 91 then speckled white to dark grey rock
ate schist of carbonate and chlorite; also quartz and calcite mottJInq. minor
. rfg speqk'of sulphides, shear * . : 45°
102 102.5 khlorite-carbon- lvFg yellow sgggé in chlorite-carbonate-gtz; leached with HNO, 1:1 i
ate schist hot:but no visible gold
102.5; 104 hlorite-carbon- icalcite, pink and white abundant
~_ate schist
104 106 hlorite-carbon- vellowipecks.qu'assav for gold ' .
ate-gtz schist . )
106 107 hlorite schist
107 108 core lost
108 127 chlorite-carbon~ chlorite schist with spots of calcite
ate schist 121 - 122 lost core
127 127.5 khlorite schist vm&@m&u&hmnmmmne_shﬁr
127.51 129 hlorite schist
129 131 qtz vein quartz vein with reddish hematite and minor chlorite and vfg vellow
: : Ispecks, assay for gold :
131 132 hlorite schist minor calcite in chlorite schist :
132 133 ost core
133 | 137  khlorite-carbon-
ate schist
137 137.5 ichlorite-carbon- [specks of shiny yvellow, assay for gold
- ate schist '
137.51 143 .
Nchlorite~carbon~
l hi . .
143 145 ein gtz in ghlor-vein 4 in wide of red and white gtz with chlorite 7
ite N {continued)
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DATE HOLE STARTED OATE COMPLETE LOGGED BY

o} DATE LOGGED
‘ fr |

EXPLORATION CO., OWNER OR OPTIONEE

DATE SUBMITTED SUBMITTED BY (dignature)

ffl

h[

hl

LOCATION OF HOLE
FIXED POINT ON THE

IN RELATION TO A

CLAIM

FILL IN ON HOLE NO. PAGE NO.
every pacep| 51513 2
CLAIM N

MAP REFERENCE NO.

LOCATION (Tp., Lot, Con. OR Lot. and Long.)

PROPERTY NAME

FOOTAGE DESCRIPTION PLAN AR CORE YOuR SAMPLE FOOTAGE SAMPLE ASSAYS +
ROCK TYPE . FEATURE | SPECIMEN SAMPLE -
FROM TO Colour, .grain size, texture, minerals, alteration, etc. ANGLE *| FOOTAGE + NUMBER FROM TO LENGTH
145 147 chlorite-carbon-
ate schist
147 148 chlorite schist gtz veins in chlorite
148 156 chlorite~carbon—- marble effect of carbonate in chlorite schist; porcelanic quartz
ate schist veins; at 151 minor yellow metallic specks with calcite

156 157 wvolcanic ink, weak sericite alteration, minor pyrite
157 164 lapilli tuff spotted volcanic, ghost fraamentsz extensive sericite, extepsive

pyrite; seam of speéecularite at 159
‘164 168 lapilli tuff ink, similar to above_but mlnor §gr1c1te
168 200 lapilli tuff ink and green s i ider-

able pyrite; chlorite and sericite in a siliceous rock: ghost oval

clasts; brecciated guartz and fg_ld_ﬁpér_._e_s_t;mted 10 - 20%

sulphides
200 215 apilli tuff ink mottled green vo1can1QL_§g;;g;;gﬂalgng_£xagtnxgs
215 218 Jdapill- tuff green mottled white volcanic;slicken sides*, F 50°

chlorite,. minor quartz i
218 226  wolcanic pink, mottled with green.
226 227 ,'5__r1c1te-volcan1c pink apd green mottled: considerable sericite: pyrite 5 = 10%:

[llcken szde§, sheaxs* 5Q°
227 232 trachvte-ser1c1tg_ ricite, no pyrite
232 245 trachvte . pink, no sericite, minor chlorite
245 249 trachyte only minor pyrite
249 251 krachyte ££ , in_pi inor pvyrite

]

- Additinmal cradi* Availabisa. Sas Acsancman:
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A BASAL TILL SEARCH FOR GOLD OVER

THE NORTH GRID, OTTO TOWNSHIP, ONTARIO

SUMMARY

The Otto stock is high in soda and potash, has many porphyry dykes
and Laminar-quartz veins. Hematite specks and red colouration are
common. Element zonations appear distinct, with molybdenum at
high levels where there are many quartz veins; and lead at a high
level within a circular depression where there are feldspathic
pegmatites and lamprophyres.

Age of the stock is in disagreement, Huronian or Archean, likely
due to what was sampled.

A conceptual model for geology and prospecting includes (a) a central
feeder zone rich in K, Na and Pb, marked by a circular depression,
with very coarse feldspathic rocks and lamprophyre, with (b) arteries
leading off as dykes showing fluidal texture, and (c) at the edge of
the dykes a hot piping action into the overlying Archean volcanics
and sediments replacing by digestion most of them except for sodic
pyroxenes and amphiboles and giving the prevalent intrusive;welicl
breccia. The concentrates of gold, magnetite-hematite, chalcopyrite-
cyprite are, likely,near the dykes in sub-parallel fault and shear
zones marked by extensive chloritite, sericite, and carbonate.

Extensive darkish e;rty quartz with fine laminar lines continues
unchanged for tens of feet, is cryptocrystalline, shows quartz lines
by X-ray diffraction, and is likely derived by a slow build-up on
joints and fractures. This quartz does not seem to carry gold.

Sampling for gold was done on a 800-foot grid using basal till. Bulk
samples each of one cubic-foot were reduced in volume by panning and
then gold was separated by superpanning; counts of gold clasts were
made under a binocular microscope.

Most of the gold in basal till overlying the Otto stock is very
coarse-grained and occurs in heavy mineral concentrates with abundant
magnetite, some of which is coarse-grained.

Glacier transport for clasts in basal till was south=southeast (140°

~ to 160° azimuth). Detailed geology outcrop mapping, subsequent to

sampling, has identified bedrock source areas for the sheared clasts
in the geo-indicators. The displacement from clasts to source is
between 100 and 400 feet.

The basal till programme was successful in finding gold clasts and
delineating a gold train stretching about 4,000 feet SSE along
"glacier-flow" and in width between 1,000 and 1,900 feet.
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11.

12.

13.

14.

The number of gold clasts in one cubic foot of till is as high as
19, or in terms of coarse gold, as high as 6. This is very
encouraging considering that 2 or more coarse gold clasts in a 1.3
cubic-foot sample of basal till is all that outlines the Kirkland
Lake ore zones. '

A cut-off for the gold train at the "up-ice" end is suspected, but
not proven, and some additional basal till sampling is recommended.

Favourable geological structures for gold were recognized by the
detailed mapping of Scott and these are in the area over the head

of the gold train. A system of EW faulting was followed by extensive
quartz veining and quartz stockwork, followed by emplacement of the
syenite porphyry dykes, and then a system of NS shearing.

Favourable traps within the fault zones are shown by fault breccia
chlorite and kaolinite as clasts in till over the area of the head
of the gold train.

An intersection of the EW quartz-vein zone with a NS shear is "up-ice"
from site D779 with much gold in, till. This site should be stripped
and subcrop blasted and sampled.

Recommendation is made for additional basal till sampling at 200-foot
centres over the head of the gold train. Where the most interesting
gold values and structures intersect, then the subcrop should be
blasted and only then sampled so as to obtain meaningful gold
results. The total cost of geologist, prospector, backhoe and
operator, and consultant is estimated at $15,000.




¢ . INTRODUCTION

Basal till exploration for gold was done in Otto Township, Ontario

during July of 1975, by Lee Geo-Indicators Limited acting as managers

for the Lee-Canico-TG Joint Venture. S.A. Scott was on the site from
July 4th to August 2nd, 1975 and H.A. Lee was on the site for the periods
of July 4th to 12th and July 17th to August 2nd. Together they closely
supervised all phases of the work from sampling basal till, pahning gold,
superpanning gold, through to microscopic counts for gold and identifi-
cation of likely gold host-rock geo-indicators.

Authority to do this work is given in an Agreement dated March 11,

1975 and signed by representatives of Lee Geo-Indicators Limited, Canadian

Nickel Company Limited, and Texasgulf Canada Limited. Work was approved
‘ under the Initial budget dated May 20, 1975. Mineral rights on the Proéerty

are held by Lee Geo-Indicators Limited, 1In Trust, for the Joint Venture.

A ground grid control is given by a baseline cut on a bearing of 075
degrees azimuth from a steel survey post at the intersection of Concessions
I and II with Lots 8 and 9. Picket lines were cut off the baseline at 16E,
24E, 39E, and 48E. The headline cutter was M. Dyment of Jami Minerals and

3xpediting Limited.

PREVIOUS EXPLORATION WORK

Lee, 1974

Selection of this area in Otto Township for gold exploration is a
follow-up on results from a 200-square mile (approximately 520-square
kilometer) basal till reconnaissance survey {(Lee, 1974). Auriferous

. . clasts were found at two adjacent sites about one mile apart. Lee stated




that "anomalous auriferous clasts are in hést rocks of mineralized 'granite'’
and mineralized 'andesi;e breccia'===--- " at site 509, oi D751 of the accom-
panyiné map.. Again at site 510, or D769 on the accompanying map there are
"anomalous auriferous clasts from a host rock of red syenite with a quartz
vein, and another from a mineralized siliceous rock, ==== Such rocks are

found within the Otto stock."

Wolfe, 1971
Wolfe (1971) measured high anomalous levels of the element molybdenum
in bedrock over the southern grid area, up to 30 ppm Mo which is much above
the normal background of leés than 4 ppm for the syenite. Molybdenum is
thought by the writer to be the cause of the blue-black colour in quartz
that is commonly associated with gold. During ;ubsequent staking, dark
quartz veins were seen in abundance, chiefly along a high fault-line scarp.
’ The search area is served by excellent infrastructure of roads, rail,
electricity, natural gas, gold extraction mills, and construction and Qining

people. The hill topography of the Otto stock would assist open pit mining.

Cochrane, 1950

The only report of detailed exploration on the Otto stock is one
written by former resident geologist w.s; Savage on behalf Qf W.M. Cochrane
{ODMNA Assessment Files, Kirkland ﬁake). Four showings aré reported and
are plotted on the accompanying maps as Sl to S4. Traces of chalcopyriﬁe,
hematite, galena (?) are reported andvgold values equivalent to 0.0l to 0.04

oz./ton are mentioned.

GEOLOGY

Previous Work

The geology of the area has been treated on a regional scale by Ginn et
al (1963), Goodwin (1966), Lovell (1970), and Ridler (1975).
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Geology and geochemistry specifically on parts of the Otto stock have
been made by Lawton (1954), Lovell (1969, 1972), Wolfe (1¢71a, b, c)vand
-Scott and Lee (1975).

Aée determinations on parts of the stock have been made by Purdy and
York (1968), Bell and Blenkinsop (1975?), and Pullaiah and Irving (1975).

Geo-indicators for gold associations aregiven by Lee (1963), and

Boyle (1974, 1975).

Otto Stock
Geographic

The geographic position of the Otto stock in relation to the Round
Lake batholith and other surrounding plutons is shown in Figure 1.

Within Lovell's Lake Timiskaming Rift Valley (Figure 2) are the gold
camp at Kirkland Lake, the silver camp at Cobalt, the Otto stock, and
Jurassic Kimberlites. An internal fault parallel to the edge of the Rift
Valley has displaced the west side of the Otto stock southwards. Appro-
ximately in line to the_south is the Blanche River fault which marks the
dastern boundary of the downfaulted Silurian and Ordovician limestones.

The Rift has had a long and complicated history.

Composite Lithologies

The Otto stock is high in potash (extensive microcline and perthitic
feldspars). It éontains considerable syenite, syenite porphyry, quartz
syenite, and lambrophyfe. In addition,'it contains many black and green
partial digestions of Archean volcanic and se@imentary rocks. It is cut
by many porphyry dykes, quartz veins, and there is considerable intrusive-
relic breccia, a relic breccia of the sediments and volcanics fused with
syenitic material. Hematite is a common colouration both where the rocks

are sheared and within porphyry.
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Element Zonations

The element molybdenum is in greatest abundance whgre there is also
extensive quartz veining, even though the sampling was done to avoid the
veins. The element lead is in greatest abundance near Highway 112 where
there is a circular depressed area and the rocks include manf feldspar

pegmatites and lamprophyre dykes.

Age Disagreements

The absolute age determinations for the Otto stock are wide apart,
reflecting what material was sampled. The Rb=-Sr whole rock isochrons are
1730 + 50 m.y. and 2160 * 80 m.y. chiefly on the mafic rocks and lémpro-
phyres. It'compares in age to the Nippising diabase of Huronian age (2160

* 60 m.y. of Fairbairn). The older date is Archean.

Thermal Overprint

The pink syenite in the stock is magnetically unstable. The lampro-
phyre and basic parts (Pullaiah and Irving, 1975) give a single very stable
magnetization (N), a reversed magnetization (R) and a small unstable
magnetization (S). The latter is shown by low blocking_temperatures
probably acquired during somé subsequebt mild reheating event called a

thermal overprint.

Conceptual Model for Geology and Prospecting

The foregoing data here assembled into a conceétual geology-
prospecting model is shown in Figure 3. A feeder zone is shown to underlie
{a) thevcircular depression, (b) the area of abundant lamprophyre dykes,
(q) the coarse feldspar porphyry and pegmatites, and {d) the high element
lead concentrations in the bedrock. The arteries for the feeder zone show

now as porphyry and mafic dykes with an orientation (detailed mapping of
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1 inch to 100 feet) towards the circular depression. The earlier area-
mapping has 1umpedbyounger dykes and syenite together, but even in that
mapping a pattern can be extracted by joining up areas of either porphyry
or lamprophyre. The picture is of a series of dykes radiating outward
from a circular depression. A fluidal texture is observed ih'many of

the dykes from detailed mapping and these indicate some artery flow.

An "intrusive-relic - breccia" shows up well in the detailed mapping
however only large units, such as the .one along Highly 11, has been mapped
wherg it is called mafic syenite, syenite contaminated by country rocks,
and syenite with numerous xenoliths and autoliths.  The potash feldspar
from the younger intrusives and possibly some of the older syenite have
penetrated the Archean sediments and volcanics and has replaced by digestion
much of the older rock leaving as relicts a few of the resistant sodic
minerals of amphibole and pyroxene. Such a composite origin for the Otto
stock c;n account for the age differences already mentioned and the late
thermal overprint.

Blockfaulting within the stock has been extensive as evidence by
topographic levels sgparated by scarps dropping down fo the north. Long
linear joints are slickensidéd and show smears of hematitite and fibrous,
bluish, sodic amphibole. Many of the joints are filled with darkish cherty
looking quartz which is in very fine laminae parallel to the joint edges.
In some places} this laminar quartz can be seen to follow horizontal as
well as vertical joints.

The gold (known from hsal till sampling) and copper (chalcopyrite,
cuprite) are depicted in the model as concentrates resultihg from hot
piping action into volcanics and sediments, and these heavier minerals

came to rest at the hanging wall next to the artery-porphyry dykes.
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In prospecting, we are looking for economic gold concentrations.
The position of intrusive-relict breccia next to porphyry dykes determines
the hanging wall of the volcanic-sediments, and parallel or sub-parallel
shears, faults adjacent to dykes could provide traps for the concentrates.
Such trap conditions would be further indicated by extensive‘fillings of
chloritite, sericite, and carbonate.

Although not part of the conceptual model, the geochemical solubility
indicators for gold from epigene solutions should be kept in mind. These

are arsenides, tellurides, selenides, and antimonides.

SAMPLING AND ANALYTICAL METHODS

Sampling was done using an 800-foot grid oriented approximately along

former ice flow with an azimuth of 165 degrees. The basal till was
searched out by making use of topography (stoss-side of low outcrops),

and by finding and using glacially shaped bedrock ramps (where the former -
ice impinged perpendicular to the outcrop ridge) and there looking for a
matching drift ramp. Places were avoided when the surface showed a low
depression between outcrop and drift (easily eroded sand); also where the
drift surface is hummocky {telus, colluvium); and where the drift surface
is a smooth flat plain where it meets the bedrock outcrop (silt, clay).

An uprooted tree on a till ramp may have caught in the root a telltale
glacially shaped (soled, striated) clast. Even the sligyhtly protruding,
subrounded, glacially shaped clasts may be felt under one's feet and
give the needed clue through the few inches of covering moss.

Sites chosen for test pitting were those which had the best factors
that optimized the chances of finding basal till nearest to interesections

of the B800-foot grid.




Pits were dug with a shovel'(approximately 6 feet long x 3 feet wide
by 2 to 6 feet deep) until basal till could be definitely identified.
Characteristics looked for were high compaction; pebbles break c;ean
from mat:ix and leave a cast; fissility due to unloading; a range of
grain sizes due to the several mechanics of breaking.and cruéhing. In
most of the cases, this till acqounted for a layer about 6 inches thick
(15 cm.) directly overlying glacially striated, polisheé subcrop surface
of the bedrock. ’ |

The accompanying'map shows only sites where basal till was identified
by a competent practical Pleistocene geologist and sampies taken, Mgny :
other test pits were dug, but those which did not have basal till in them
are not shown on the accompanying map.

The one cubic-foot bulk sample of till was carried out-on two back-
packs to a central zone for panning. Volume of the sample was réduced
there to about 5 pounds using a regular large gold pan. A disﬁersing
and wetting agent, calgon, was used to prevent loss by flotation of
very fine gold.

Concentrates from the panning were then further treated at the central
field laboratories by superpénning. A long narrow tail was obtained of
chiefly magnetite and gold. Identification of the gold clasts was then
made directly over the superpanner using a binocular microscope. All
gold clasts were scanned under low { x 8) and medium (x 25) power,'iden-
tified and counted as either coarse clasts or fine clasts, and recorded.

Most of the gold in basal till overlying the Otto stock is very
coarse=-grained and identification is easy.and positiée. However, without
strong sunlight and even with a microscope lamp, the very fine-grained
gold and bronzite pyroxene present in some samples could occasionally be

confused. Where samples were suspected of carrying bronzite, a HNO3 leach
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was used prior to gold_counts. The corrected values after the leach are
shown on the accompanying maps.

The technigque for a person to pan very fine-grained gold requires
one to four weeks of training. The graduate prospector on this job, .
Bryan McKenzie, had one week of solid continuous training at'Haileybury
School of Mines and a month at a project in McGarry Township before
proceeding with the samples from the present area. Production ranged
from 2 to 4 samples (each a cubic foot) per day, depending on the ahount
of cementation in the samples. Mr. McKenzie picked out the geo-indiéators
for gold and set them aside for further examination by a geologist. A
suite of the rock types from each sample site was set aside for examination_
if needed when an anomaly shoﬁed up.

Special geology experience, which takes several years to attain, is
needed to fc@l basal till under one's feet, where pits will then be dug
and pronouncements made on the material when encountered. Basal till in
Otto Township stratigraphically underlies (1) a cover of organic roots,
and (2) gravel-sand and reworked till of glacial wave action. An
experienced geologist with a practical knowledge of till and glacier
mechanics can, with the helﬁ of an assistant obtain as many as four bulk
samples per day, whereas a geologist ineiperienced with till; along with
an assistant, averages less than one sample per day.

Gold assays are given in this regard to three decimal places (e.qg.
0.005 oz./ton gold) when assay was done by fire assay, and to four decimal.

places when assay was done by atomic absorption on the fire assay hbead,
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RESULTS, NORCH GRID

Direction and Distance of Transport for Clasts in Basal Till

Transport of clasts by glaciation was south-southeast, 140° to 160°
azimuth, shown by striations both on outcrop and at the interface of
till and subcrop. Direction of motion is shown by roches moutonneées and
miniature crag-and-tail features.

The detailed outcrop geology mapping has revealed sources for the
sheared rocks at site D;Zg; The displacement is 100 a£5~353 feet

respectively between source and clasts position in basal till.

Size of Gold Clasts

Many of the gold clasts over the south grid are very coarse and this
caused a mild gold fever in the camp where the superpénning was being
done. Another feature of the superpan concentrates from Otto township
is the marked abundance of magnetite some of which is coarse-grained.

As mentioned previously, both coarse and total (coarse + fine) gold
clasts are recorded and are shown on the accompanying maps. But only
total.gold is contoured on the maps. If the coarse gold were contoured,

results would be essentially the same as those for total gold.
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The Gold Train in Basal Till

As mentioned éarlier, this basal till programme was done to search
out gold clasts, if any existed, in basal till err the area shown by
earlier reconnaissance to have auriferous cobbles (Lee, 1974). The gold
clast search was highly successful and a strong train of gold clasts was
found and delineated as illustrated on the accompanying maps.

The number of gold clasts in one cubic foot of basal till is as
high as 19, or in terms of coarse gold as high as 6. This is encouraging
and is better than results from the orientation study at Kirkland Lake
where the ore zones are outlined by 2 to just over 5 grains of coarée
gold in 1.3 cubic feet of basal till.

The gold train in basal till is outlined on the accompanying maps by |
a level of 4 gold clasts per cubic feet. So defined, it stretches south-
southeast along "ice-flow" for about 4,000 feet, with a width of 1,000 to
1,900 feet. The "up-ice" end of the gold train is not yet proved, and

some additional till sampling is needed.

Geo~Indicator Clasts

Chloritite

Two areas of chloritite are recognized from clasts in the basal till
and are shown on the accompanying map; The significahce of chloritite,
as mentioned previpusly,.lies in its common association with faults and
shear zones as pathways and traps for gdld.

In the southern of the two chloritite areas, some clasts in till are
composed of kaolinized material, noted for sites D783 and 787. Hairline
veins of chlorite are within the kaolinite. The chloritic material at
site D787 is on microscopic ex&mination seen to be alﬁeration of fibrous

sodic amphibole, hence of only minor iﬁportance.
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In the more important northern area of chloritite shown on the
accompanying map, the pertinent clasts (site D779) have chlorite as fillingss<
around whitish kaolinized veinlets; and also within brecciated material
where it is accompanied by carbonate (leached castss. Clasts with
chloritized-siliceous stockworks and some pyrite are in till‘samples from
sites D773 and 778; Chloritite occurs in the northern area as boulders in

float.

Sheared Rocks

Clasts in basal till at site D774 include sheared material and, as
mentioned previously, this site is immediately "down-ice" from later-
mapped sheared zones.

Sheared clasts in basal till at site D777 relate, likely, to an as

yvet unmapped shear zone immediately "up-ice".

Other Clasts

Dark, commonly laminated, cherty vein quartz is included as clasts
in most of the basal till samples, and being so pervasive it is not included
with geo-indicators on the accompanying map.

Mylgnite clasts are in é till sample from site D779 and are likely a

product of a thrust sheet.

Favourable Outcrop Geology

The detailed geology outcrop mapping by Scott (1975) shows significant
' structures over the head area for the basal till gold train, and these are
included on the accompanying map. The dominant trend for most of the
structures is east-west and could be radial to the circular depression

noted earlier by Lovell (1972) to the east.
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Early east-west faulting produced three main structural masses, each
of which is marked by strong scarps which dip off sharply towards the
north. The shearing along these faults shows considerable hematite,
smeared fibrous amphibole, and thin fillings of dark laminar quartz..

Major quartz veining‘followed, and the main vein as shown in small
outcrop patches is a quartz stockwork 1 to 5 feet wide. The quartz stock-
works are in line, and joined up have a length of about 1,600 feet.

A later emplacement of dykes follows, to a large extent, E-W patterns.
Scott recognizes 4 types of dykes, many of which are.composed of favoured
syenite porphyry. The chief differences between the dykes are the relative
abundance of feldspar phenocrysts, aﬁd the amounts of mafic constituents.
Most of the dykes carry considerable magnetite, from 1 to 5 per cent, and
can be the source of excessive magnetite in the superpan concentrates.

The fourth and latest structural event is marked by north-south cross-
faulting which seems to have.off-set the main sets of dykes. The highest
gold levels in basal till are in the area of these north-south shears and

this could be an indication of the time of mineralization.

CONCLUSIONS AND RECOMMENDATIONS

The programme was rewarded by the finding of gold clasts in basal
till from which a gold train was delineated. The counts of gold in a
cubic foot of till are considerably higher than those overiying and "down-
ice" from the gold ore zones at Kirkland Lake also in basal till.v Most
of the clasts in the basal till show short transport; sheared clasts in
till have later been matched to bedrock shears about 100 to 400 feet "up-
ice". In the B800-foot sampling grid, a cut-off for the gold train is not

proved and some additional till sampling is needed.
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Favourable geological structures for gold were recognized by the most
recent detailed mapping of 5cqtt, and these are in the area over the head
quthe gold train in basal till. A system of EW faults was followed by
extensive quartz veining and quartz stockwork, followed by favourable
porphyry dykes, and then é system of NS shears. Favourable Eraps within
the fault zones are also shown by fault-brecciated chloritite and kaolinite
as clasts in till over the head of the gold train. When the presence of
gold can be established in a structure, then the structure becomes a target
for further exploration. |

Intersection of the E-W quartz vein zone with a N-S shear "up-ice"
from site D779 is of interest as a possible bedrock source area for the
abundant gold clasts in basal till at that site.

Recommendation is here made for additionalvbasal till sampling f?r
gold clasts to be done on 5 200-foot grid over the area at the head of
the gold train, and this to be followed by mechanical or hand tgenchind
to expose subcrop. Where the presence of favourable structures .corres-
ponds with a bedrock source indicated by high gold values in the till,
then £he subcrop should be blasted and only then sampled so as to obtain
meaningful gold results. | |

The total estimated cost for geologist, prospector, backhoe, and

consultant is $15,000.

LEE GEO-INDICATORS LIMITED

Hulbert A. Lee, Ph.D., P.Eng. ZjZLL_

Susan A. Scott, M.Sc. | ////)V<Zi;avZ;E?i/)fzii:iﬁi——_.

December, 1975
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A BASAL TILL SEARCH FOR GOLD OVER

THE -SOUTH GRID, OTTO TOWNSHIP, ONTARIO

SUMMARY

The Otto stock is high in soda and potash, has many porphyry dykes
and laminar-quartz veins. Hematite specks and red colouration are
common. Element zonations appear distinct, with molybdenum at
high levels where there are many quartz veins; and lead at a

high level within a circular depression where there are feldspathic
pegmatites and lamprophyres.

Age of the stock is in disagreement, Huronian or Archean, likely due
to what was sampled.

A conceptual model for'geology and prospecting includes:

{a) a central feeder zone rich in X, Na, and Pb, marked by a
circular depression with very coarse feldspathic rocks and
‘lamprophyre with

(b) arteries leading off as dykes showing fluidal texture, and

(c) at the edge of the dykes and syenite a hot piping action into
the overlying Archean volcanics and sediments replacing by
digestion most of them except for sodic pyroxenes and
amphiboles and giving the prevalent intrusive-relic. breccia.

The concentrates of gold, magnetite-hematite, chalcopyrite-cyprite~
ore, likely, near the dykes in sub-parallel fault and shear zones.
marked by extensive chloritite, sericite, and carbonate.

Extensive darkish cherty quartz with fine laminar lines continues
unchanged for tens of feet, is cryptocrystalline, shows quartez
lines by X-ray diffraction, and is likely derived by a slow
build-up on joints and fractures. This quartz does not seem to
carry gold.

sampling for gold was done on a 800-foot grid using basal till.

Bulk samples each of one cubic-foot were reduced in volume by
panning, and then gold was separated by superpanning; counts of gold
clasts were made under a binocular microscope.

Most of the gold in basal till overlying the Otto stock is very coarse.
grained and occurs in heavy mineral concentrates with abundant
magnetite, some of which is coarse-grained. '

Glacxeg transport for clasts in basal till was south-gsoutheast (140°
to 160 azimuth). Detailed geology outcrop mapping, subsequent to
sampling, has identified bedrock source areas for the sheared clasts
in the geo-indicators. The displacement from clasts to source is
100 feet and 300 feet respectively.
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Zone A shown on the accompanying maps has two concentrations of gold
shown by the 800-foot grid sampling. The number of clasts in a cubic
foot of till is up to an or e coarse clasts alone is up to 10.
This is very encouraging considering that 2 or more coarse clasts in
a cubic foot of till is all that outlines the Kirkland Lake ore zones.

Zone A has some favourable chloritite and carbonate shown by clasts in
the till.

Zone A has a syenite porphyry dyke Z in outcrop which contains some
chalcopyrite. 1In one pit near it, there is quartz carbonate stockwork
with chalcopyrite, and in another pit a 4-foot wide zone of glassy
white quartz is reported to carry 0.04 oz./ton gold and specks of
galena. Projections of both this quartz vein and dyke would meet

in subcrop about 200 feet up-ice from the gold site at D759. 1t is
recommended that this intersection be uncovered by stripping with a
backhoe, and the subcrop exposed, be blasted and sampled for gold.

Zone A in outcrop has intrusive relic breccia, several shear zones,
and a major fault-line scarp all near to and sub-parallel to dyke 2.
These are possible localities for gold traps.

Recommendation is made to close the sampling grid within the area
of Zone A from 800-foot to 200-foot.

Zone ‘B shown on the accompanying maps is given by 3 sample sites in

an 800-foot grid. Gold clasts in the basal till are up to 18 clasts
per cubic foot, or 7 clasts of coarse gold per cubic foot. This is
encouraging and well above the 2 or more goarse gold clasts in a 1.3
cubic-foot sample of basal till in the Kirkland Lake orientation study
over the ore zones. '

Zone B has numerous clasts of fault breccia (site D757), which include
{a) talc-kaolinite-serpentinite stockwork of fracture fillings in a
dense greenish-black matrix; (b) quartz-iron carbonate-chlorite in
layers and fragmental pieces; and {c) brecciated silicified iron
carbonate veining. An old fault zone passes, likely, nearly in
subcrop and as such could be a favourable host zone for gold. Other
indications of a fault zone in subcrop are at site D755 where clasts
in basal till include chlorite-quartz-sericite pyrite, and boulder
float of quartz-carbonate vein and disseminated pyrite, minor chalco-
pyrite and gold. A third sample site D756 has (a) clasts of sheared
siliceous material with minor graphite, pyrrhotite and pyrite and (b)
siliceous material with iron carbonate in a fault breccia.

An outcrop exposure of chlorite-éarbonate is at the sheared'nérth
face of a syenite hill. The material likely continues into subcrop
as part of the fault breccia seen in clasts at site D757.

Zone B has a porphyry dyke X in outcrop carrying low gold values and
considerable magnetite. The dyke X is sub-parallel to two mapped
shear zones and not far from the chlorite-carbonate breccia zone.
The magnetite in dykes such as dyke X can explain the high magnetite
content in the superpanner concentrates.

S
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Zone B has in outcrop quartz zones which when projected would meet
dyke X in subcrop about 500 feet up-ice from the site which contains
so much gold in basal till. Intrusive-yelic- breccia is also mapped
within this zone.

Recommendation is made to close the basal till sampling grid over
Zone B from 800-foot to 200-foot centres, and in promising areas to
backhoe to subcrop, blast, and sample for gold.

The cost of additional till sampling for 30 sites in Zone A and 24
sites in Zone B, the backhoe trenching, blasting, sampling, and
consultant is estimated at $15,000,




INTRODUCTION

Basal till exploration for gold was done in Otto Townshig, Ontario

during July of 1975, by Lee Geo-Indicators Limited acting as managers

for the Lee-Canico-TG Joint Venture. S.A. Scott was on the site from
July 4th to August 2nd, 1975 and H.A. Lee was on the site for the periods
of July 4th to 12th and July 17th to August 2nd. Together they closely
supervised'all phases of the work from sampling basal till, panning gold,
superpanning gold, through to microscopic counts for gold and identifi-
cation of likely gold host-rock geo-indicatérs.

Authority to do this work is givén in an Agreement dated March 11,
1975 and signed by representatives of Lee Geo-Indicators Limited, Canadian '
Nickel CompanylLimited, and Texasqgulf Canada Limited. Work was approved
under the Initial budget dated Mayv20, 1975. Mineral rights on the Property
are held by Lee Geo-Indicators Limited, In Trust, for the Joiht Venture.

A ground grid control is given by a baseline cut on a bearing of 075
degrees azimuth from a steel survey post at thé intersection of Concessions
I and II with Lots 8 and 9. Picket lines were cut off the baseline at 16E,
24E, 39E, and 48E. The headline cutter was M. Dyment of Jami Minerals and

Expediting Limited.

PREVIOUS EXPLORATION WORK

Lee, 1974

Selection of this area in Otto Township for gold exploration is a
follow-up on results from a 200-square mile (approximately 520-square
kilometer) basal till reconnaissance survey (Lee, 1974). Auriferous

clasts were found at two adjacent sites about one mile apart. Lee stated




that "anomalous auriferous clasts are in host rocks of mineralized 'granite’
and mineralized 'andesite breccia'==--- " at site 509, or D751 of the accom-
panyiné map. Again at site 510, or D769 on the accompanying map tﬁere are
"anomalous auriferous clasts from a host rock of red syenite with a quartz
vein, and another from a mineralized siliceous rock, ===~ Sﬁch rocks are

found within the Otto stock.”

‘Wolfe, 1971
. Wolfe (1971) measured hiéh anomalous levels of the element molybdenum
in bedrock cver the southern grid area, up to 30 ppm Mo which is much above
the normal background of less than 4 ppm for the syenite. Molybdenum is
thought by the writer to be the cause of the blue-black colour in quartz
that is commonly associated with gold. During sbbsequent staking, dark
guartz veins were seen in abundance, chiefly along a high fault-line scarp.
The search area is served by excellent infrastruéture‘of roads, rail,

electricity, natural gas, gold extraction mills, and constructioﬁ and mining

people. The hill topography of the Otto stock would assist open pit mining.

Cochrane, 1950
The only report of detailed exploration on the Otto stock is one
written by'fbrmer resident geologist w.s; Savage on behalf of W.M. Cochrane
{ODMNA Assesément Files, Kirkland Lake). Four showings are reported and
are plotted on the accompanying maps asvsl to S4. Traces of chalcopyrite,
hematite, galena (?) are reported and gold values equivalent to 0.01 to 0.04

oz./ton are mentioned.

GEQLOGY

Previous Work

The geology of the area has been treated on a regional scale by Ginn et

al (1963), Goodwin (1966}, Ldvell (1970), and Ridler (1975).

-5~
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Geology and geochemistry specifically on parts of the Otto stock have
been made by Lawton (1954), Lovell (1969, 1972), Wolfe (1971a. b, ¢) and
Scott and Lee (1975).

Age determinations on parts of the stock have been made bvaurdy and
York (1968), Bell and Blenkinsop (1975?), and Pullaiah and Irving (1975).

Geo-indicators for gold associations aregiven by Lee (1963), and

Boyle (1974, 1975).

Otto Stock
Geographic

The geographic position of the Otto stock in relation to the Round
Lake batholith and other surrounding plutons is shown in Figure 1.

Within Lovell's Lake Timiskaming Rift Valley (Figure 2) arévthe gold
camp at Kirkland Lake, the silver camp at Cobalt, the Otto stock, and
Jurassic Kimberlites. An internal fault parallel to the edge of the Rift
Valley has displaced the west side of the Otto stock southwards. Appro-
ximately in-line to the south is the Blanche River fault which marks the
gastern boundary of the downfaulted silurian and Ordovician limestones.

The Rift has had a long and complicated history.

Composite Lithologies

The Otto stock is high in'potash (extensive microcline and perthitic
feldspars). It contains considerable syenite, syenite porphyry, quartz
syenite, and lamprophyre. In addition, it contains many black and green
partial digestions of Archéan volcanic and sedimentary rocks. It is cut
by many porphyry dykes, quartz veins, and there is considerable intrusive-
relic breccia, a relic breccia of the sediments and volcanics fused with
syenitic material. Hematite is a common colouration both where the rocks

are sheared and within porphyry.
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Element Zonations

The element molybdenum is in greatest abundance where there is also
extensive quartz veining; even though the sampling was done to avoid the
veins. The element lead is in greatest abundance near Highway 112 where .
there is a circular depressed area and the rocks include man§ feldspar

pegmatites and lamprophyre dykes.

Age Disagreements

The absolute age determinations for the Otto stock are wide apart,
reflecting what material was sampled. The Rb-Sr whole rock isochrons are
1730 + 50 m.y. and 2160 f 80 m.y. chiefly on the mafic rocks and lampro-
phyres. It compares in age to the Nippising diabase of Huronian age (2160

* 60 m.y. of Fairbairn). The older date is Archean.

Thermal Overprint

The pink syenite in the stock is magnetically unstable. The lampro-
phyre and basic parts {(Pullaiah and Irving, 1975)‘give a single very stable
magnetization (N), a reversed magnetization (R) and a small unstable
magnetization (S). The latter is shown by low blocking temperatures
probably acquired during somé subsequent mild reheating event called a

thermal overprint.

Conceptual Model for Geology and Prospecting

The foregoing data here assembled into a conceptual geology-
prospecting model is shown in Figure 3. A feeder zone is shown to underlie
{a) the circular depression, {b) the area of abundant lamprophyre dykes,
{c) the coarse feldspar porphyry and pegmatites, and (d) the high element
lead concentratibns in the bedrock. The arteries for the feeder zone show

now as porphyry and mafic dykes with an orientation (detailed mapping of
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1 inch to 100 feet) towards the circular‘depression. The earlier area-
mapping has lumped younger dykes and syenite together, but even in that
mapping a pattern can be extracted by joining up areas of either porphyry
or lamprophyre. The picture is of a series of dykes radiating outward
from a circular depression. A fluidal texture is observed in many of

the dykes from détailed mapping and these indicate some artery flow.

An "intrusive-relic - breccia” shows up well in the detailed mapping
however only large units, such as the one along Highly 11, has been mapped
wherg it is called mafic syenite, syenite contaminated by country rocks,
and syenite with numerous xenoliths and autoliths. The potash feldspar
from the younger intrusives and possibly';ome of the older syenite have
penetrated the Archean sediments and volcanics and has replaced by digestion
much of the older rock leaving as relicts a few of the resistant sodic
minerals of amphibole and pyroxene. Such a composite origin fbr the Otto
stock can account for the age differences already mentioned and the late
thermal overprint.

Blockfaulting within the stock has been extensive as evidence by -
topographic levels separated by scarps dropping down to the north. Long
linear joints are slickensidéd and show smears of hematitite and fibrous,
bluish, sodic amphibole. Many of the joints are filled with darkish cherty
looking quartz which is in very fine laminae parallel to the joint edges.
In some places, this laminar quartz can be seen to follow horizontal as
well as verticai joints.

The gold (known from hsal till sampling) and copper (chalcopyrite,
cuprite) are depicted in the model as concentrates resulting from hot
piping action into volcanics and sediments, and these heavier minerals

came to rest at the hanging wall next to the artery-porphyry dykes.
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In prospecting, we are looking for economic gold concentrations.
The position of intrusive-relict breccia next to porphyry dykes determines
the hanging wall of the volcanic~sediments, and parallel or sub-parallel
shears, faults adjacent to dykes could provide traps for the concentrates.
Such trap conditions would be further indicated by éxtensive.fillings of
chloritite, sericite, and carbonate.

Although not part of the conceptual model, the geochemical éolubility

indicators for gold from épigene solutions should be kept in mind. These

are arsenides, tellurides, selenides, and antimonides.

SAMPLING AND ANALYTICAL METHODS

Sampling was done using an 800-foot grid oriented approximately along
former ice flow with an azimuth of 165 degrees. The basal till was
searched out by making use of topography (stoss-side of low outcrops),
and by finding and using glacially shaped bedrock ramps (where the former
ice impinged perpendicular to the outcrop ridge) and there looking for a
matching driftvramp. Places were avoided when the surface‘showed a low
depression between outcrop and drift (easily eroded sand); also where the
drift surface is hummocky (tclus, colluvium); and where the drift surface
is a smooth flat plain where it meets the bedrock outcrop (silt, clay).

An uprooted gree on a till ramp may have caught in the root 5 telltalé
glacially shaped (soled, striated) clast. Even the slightly protruding,
subrounded, glacially shaped clasts may be felt under one's feet and
give the needed clue through the few inches of covering moss.

Sites chosen for test pitting were those which had the best factors
that optimized the chances of finding basal till nearest to interesections

of the B800-foot grid.
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Pits were dug with a shovel (approximately 6 feet long x 3 feet wide
by 2 to 6 feet deep) until basal till could be definitely identified.
Characteristics looked for were high compaction; pebbles break clean
from matrix and leave a cast; fissility due to unloading; a range of
grain sizes due to the several mechanics of breaking and cruéhing. In
most of the cases, this till accounted for a layer about 6 inches thick
(15 cm.) directly overlying glacially striated, polished subcrop surface
of the bedrock.

The accompanying.map shows ;nly sites where basal till was identified
by a competent practical Pleistocene geologist and samples taken. Many
other test pits were dug, but those which did not have basal till in them
are not shown on the accompanying map.

The one cubic-foot bulk sample of till was carried out on two back-
packs to a central zone for panning. Volume of the sample was reduced
there to about 5 pounds using a regular large gold pan. A dispersing
and wetting agent, calgon, was used to prevent loss by flotation of
very fine gold.

Concentrates from the panning were then further treated at the central
field laboratories by superp;nning. A long narrow tail was obtained of
chiefly magnetite and gold. Identification of the gold clasts was then
made directly over the superéanner using a binocular’microscope. All
gold clasts were scanned under low ( x 8) and medium (x 25) power, iden-
tified and counted as either coarse clasts or fine clasts, and recorded.

Most of the gold in basal tili overlying the Otto stock is very
coarse-grained and identification is easy and positive. However, without
strong sunlight and even with a microscope lamp, the very fine-gra;ned
gold and bronzite pyroxene present in some samples could occasionally be

confused. Where samples were suspected of carrying bronzite, a HNO3 leach
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was used prior to gold counts. The corrected values aftexr the leach are
shown on the accompanying maps.

The technique for a person to pan very fine-grained gold requires
one to four weeks of traihing. The graduate prospector on‘this job,

Bryan McKenzie, had one week of solid continuous tfaining at.Haileybury
School of Mines and a month at a project in McGarry Township before
proceeding with the sampies from the present area. Production ranged

from 2 to 4 samples (each a cubic foot) per day, depending on the amount

of cementation in the samples. Mr. McKenzie picked out the geo-indicators
for gold and set them aside for further examination by a geoiogist. A
suite of the rock types from each sample site was set aside for examinationl
if needed when an anomaly showed up.

Special geology experience, which takes several years to attain, is
needed to feeﬁibasal till under one's feet, where pits will then be dug
and pronouncements made on the material when encountered. Basal till in
Otto Township stratigraphically underlies (1) a cover of organic roots,
and (2) gravel-sand and reworked till of glacial wave action. An
experienced geclogist with a practical knowledée of till and glacier
mechanics can, with the helé of an assistant obtain’as mény as four bulk
samples per day, whereas a geologist ineiperienced with till, aloﬁg with
an assistant, averages less than one sample per day.

Gold assays are given in this regard to three decimai places (e.g.
0.005 oz./ton gold) when assay was done by fire assay, and to four decimal

places when assay was done by atomic absorption on the fire assay bead.




TABLE 1:

GEO-INDICATOR CLASTS IN BASAL TILL OVER ZONES "A" AND "B".

ZONE A Gold Clasts/ :

Sample cu.ft. till Mineral-
Point Total Coarse Chlorite Carbonate Breccia Hematite Graphite Sheared Qtz BB Qtz Other ization
D751 4 0] - + - - - + - + cup.
D752 1 0 - - - + - - + + -
D753 3 0 - - + - - - + - -
D754 2 1 - - - - - - - + -
D759 45 10 - + - - + + + + -
D760 4 4 - - - - - + + + -
D768 18 3 - - - - - - + - -

ZONE B
D755 8 2 + - + - - - + + pY
D756 18 7 - - - - + - + + Py PO
D757 7 2 - + - - - - - + -
D758 3 1 - - - - + - - + -
D761 0 0 - - + - - - - + -

py-- pyrite; po-- pyrrhotite; cup-- cuprite; Qtz BB-- blue-black quartz




- RESULTS, SOUTH GRID

Direction and Distance of Transport for Clasts in Basal Till

Transport of clasts by glaciation was south-southeast, 140° to 160o
azimuth, shown by striations both on outcrop and at the interface of
- till and subcrop. Direction of motion is shown by roches moutonneées and
miniature crag-and-tail features. |

Thé detailed outcrop geology mapping has revealed sources for the
sheared rocks at site D760. The displacement is 106 and 300 feet

respectively between source and clasts position in basal till.

Size of Gold Clasts

Many of the gold clasts over the south grid are very coarse and this
caused a mild gold fever in the camp where the superpanning was being
done., Another feature of the superpan concentrates from Otto township
is the marked abundance of magnetite'some of which is coarse-grained.

As mentiogned previously, both coarse andrtotal {coarse + fine) gold '
clasts are recorded and are shown on the accompanying maps. But only
total gold is contoured on the maps. If the coarse gold were contoured,

results would be essentially the same as those for total gold.

zone A

Gold Clasts in Basal Till

Sampling on a 800-foot grid shows two concentrations of gold tentatively
grouped together as Zone A on the accompanying map (sites D759, 760, 765,
768) . The number of clasts in a cubic foot of till is as high as 45 and
the coarse gold alone is as high as lo'élasts. This is very encouraging
considering that 2 or more coarse gold clasts in a cubic foot of till is

what outlines the Kirkland Lake ore zones.
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Sampling is now required on a 200-foot grid within Zone A, and any
promising targets should be uncovered by backhoe, holes made with a
plugger into subcrop and blasted, in order to obtain adequate samples

for testing gold.

Geo-indicator Clasts in Basal Till

Chloritite and Carbonate

Sheared chloritite clasts are in the basal till at site D767.
Carbonate clasts are at sites D759 and 768. The source of these clasts
has not been identified in outcrop exposures, and they may only occur

in subcrop.

Sheared Rocks

The coarser-grained rocks such as the Otto syenites, when sheared
giveAplates a centimeter or more wide. This wider spacing makes identi-
fication of sheared clasts a little more difficult. Slickensides at the
edge Qf plates with a little smearéd bluish fibrous hornblende, hematite,
or chloritite may be the major clues.

The sheared clasts at site D760 have sources, as already mentionéd,
100 to 300 feet "up-ice" as shown by }ater mapping. Sheared clasts at

site D751 could give a southwest continuity of the exposed shear zone.

Other Clasts

A type of dark laminar quartz occuré as till clasts at most sites
over the south grid. This qua;tz has multiple known sources in outcrop
with likely many more ;n subcrop. The quartz is cryptocrystalline having
the luster nearly of wax, but its X-ray pattern is of quartz. It shows
very, very fine laminae or layering which in outcrop is seen to be

parallel to the plate edges of shears and joints and is continuous for

4
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up to tens of feet. Inclusions of undetermined black specks,and red
ferruginous oxides give dark colours to the quartz.

In early prospecting, this dark quartz was mistaken for the favou;able
blue-black quartz associated with gold. However, considerable sampling
and analysis did not yield gold values and the laminar lines.néw make it
suspect as a variety of silica with each layer added successively, and
then later recrystallized. A thermal study would be necessary to deter-
mine this type of quartz. Because of its presence in most samples and

multiple sources, it is not shown ﬁith the geo-indicator clasts on the

accompanying maps.

Cuprite

A heavy substance in superpan concentrates from site D751 is banana-
shaped with lines along its length. The outer coating is reddish and
the interior a chrome-green. X-ray diffraction identified-the mineral
as cuprite, Cu20. Some additional testing of the basal till near site

D751 is advisable.

Favourable Outcrop Geology

Dyke 2

Duke Z as shown on the accompanying map is a syenite porphyry 4 to
6 feet wide.

At showing S, Cochrane and Savage describe the dyke as "...4 feet
wide, NSOE, vertical, coarse grey porphyry. A few small specks of chalco~-
pyrite ana occasional small greenstone inclusions oécur in the porphyry...

The porphyry is cut by a few, narrow vuggy gash stringers of quartz."

At S5, one of the present writers observed a pit in syenite bed;ock.

Exposed in the pit is a quartz-carbonate stockwork Zone 18 inches across
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in which there are blebs of pyrite, chalcopyrite, and malachite.
At S3, Cochrane and Savage report a coarse-grained outcrop that contains
numerous rounded inclusions of micaceous greenstone. Some of these are said
to contain traces of chalcopyrite and 0.0l oz./ton of gold.
At S2, Cochrane and Savage report occasional narrow quaftz stringers,
northeasterly trend and steep dip to west cut the coarse rock. Traces of
specular hematite and rare specks of pyrite and chalcopyrite occur in

these stringers. Grab samples assayed for gold ran 0.0l oz./ton.

Quartz Veins

At S4, on the southwest side of a syenite hill, an irregular vein of
glassy white quartz about 4 feet wide cuts the syehite. The vein strikes
N45°E and dips vertical. There are inclusions in the veinvand spécks of
galena were reported earlier by Cochrane, but not seen. One grab sample
is said to have assayed 0.04 oz. of gold/ton.

An intersection, arrived at by projections of the veih and dyke 2z,
would meet in subcr-p about 200 feet "up-ice" from the strongly anomalous
gold site at D759. It is recommended that this,intersection be uncovered

by stripping with a backhoe and the subcrop exposed, blasted and sampled.

Intrusive-Relic . Breccia

Three small outcrop exposures of "intrusive-relic . breccia" shown by
the detailed mapping is indicative of considerable subcrop exposure on the

northwest side of dyke Z; thus defining the hanging wall side.

Shears and Faults

Two shear zones outcrop, sub-parallel to dyke Z, as does a major

fault-line scarp with an escarpment about 100 feet high.
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The above geological conditions contains a number of favourable
elements for the piping model, and together with abundant gold clasts
per cubic foot of till, and thg geo-indicator clasts in till, makes the
zone worthy of further till testing and promising areas to be exposed by

backhoe, blasted and sampled for gold.
Zone B

Gold Clasts in Basal Till

Sampling on the 800-fout grid shows a concentration of gold on the
accompanying map (D755, 756, 757). The number of‘clasts in a cubic foot
of till is as high as 18 and the coarse gold alone is as high as 7 clasts.
This is encouraging considering that 2 or more coarse gold clasts per
cubic foot of till is all that outlines the Kirkland Lake ore zone.

Sampling is now needed on a 200-foot grid within Zone B.

Geo-indicator Clasts in Basal Till

Chloritite and Carbonate

Clasts from D758 show strong alteration and fragmentation and are,
likely,a fault breccia. Somé clasts have a talc-kaolinite-serpentinite
stockwork of fracture fillings in a densé-greenish black matrix; others
are of quartz-iron, carbonate-chlorite bands and triangular pieces.in a
dark green much brecciated rock; whereas other clasts in the same dark
green rock have siliceous-iron carbonate veins. An intense fault-zone
passes likely, nearby in subcrop and as such it would be a favourable
host zone for the gold.

A small outcrop exposure of carbonate-chloritite is exposed a short
distance "down ice" and will be discussed later in the report. It is,

likely, part of the same breccia zone.
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’ . Clasts in basal till from D755 include chlorite-quartz-sericite-
pyrite. Boulder float 400 feet to thé east of site D755 is composed
of quartz-carbonate vein material with disseminated pyrite, minor chalco-
pyrite, and gold (0.0025 oz./ton).

Clasts in basal till from D756 contain (a) sheared siliceous material
with minor graphite, pyrrhotite, and pyrite; (b) siliceous material-iron
carbonate-glassy ovoid quartz in a fault breccia. This is the site where,

as already mentioned, there is much gold in the basal till.

Other Clasts

Some clasts in basal till from D755 and 761 show spinifex texture
and are magnetic. Source material for the ultramafic flow is likely a
short distance "up-ice" in subcrop, and this is, likely related to the

. serpentinite showing up in the fault breccia-clast at site D757.

Favourable Outcrop Geology for Conceptual ?iping Model

Chloritite and Carbonate

An exposure on the north face of a syenite outctop is described by
Scott and Lee (1975) as follows:

"—--chlorite-carbonate sheared material. Dark green with blebs

and stringers of red-pink carbonate throughout. A little hematite

stain; slightly magnetic".

"Microscopic: total feldspar 30%; chlorite-carbonate groundmass °

69%; magnetite 1t. Remnant large feldspar phenocrysts are plagio-

clase and microcline, highly fractured, sericitized and carbonatized,

appears as diffuse masses, fine-grained groundmass is chlorite-

carbonate, carrying anhedral magnetite, shows schistosity around

phenocrysts. A few carbonate veinlets, a little hematite in fractures"”.

As mentioned earlier in this report, this type of material, but more
brecciated, continues into subcrop to the north as shown by the clasts in

.‘ " basal till at site D757.
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Dyke X
Dyke X with a width of about 6 feet is described by Scott and Lee
as:

", ..porphyry dyke material, d.-ifferent from all other porphyry
dykes mapped. Massive, blocky fracture. Abundant fresh euhedral
{calcic?) feldspar phenocrysts ~ 5 mm. in diameter €40%). Matrix
more mafic, containing hematite, magnetite, pyroxene, feldspar,
trace pyrite. Strongly magnetic. Grab samples give low gold
{0.0010 oz./ton)".

"Microscope: Total feldspar 70%, biotite 20%, pyroxene 5%,
magnetite 5%. Phenocrysts of plagioclase and microperthite,
commonly composite, zoned. . Common plagioclase twinning observed.
Also unusual cross type twinning. Most feldspar phenocrysts show
some sericitization. Plagioclase is of andesine composition,

potash feldspar most likely microcline. A few large grains of
biotite, amphibole and pyroxene, the former two in part alteration
products of the latter. High colour of pyroxene indicates aegerine-
augite and corresponding sodic amphibole. Magnetite occurs as very
small euhedral grains in matrix. A few larger subhedral pyrite
grains. Accessories apatite, hematite. Matrix composed of fine-
grained potash feldspar, biotite, magnetite, apatite. Flow texture,
.common in many dykes, is not apparent".

The dyke X is sub-parallel to the two mapped shear zones. 1Its
relationship to the chloritite-carbonate is not established but it is

of interest. The low gold content of the dyke is of interest.

Quartz Veins
Several zones with quarfz veins (3, 4 and 6 féet wide zones), each
contains a series of veins of white quaréz about 4 inches wide.  When
projected, These quartz vein zones would meet dyke X in subcrop about 500

feet "up-ice" from site D756 which contains much gold in basal till.

Intrusive-Relic Breccia

An areas of "intrusive-relic breccia" is mapped between dyke X and
the high gold site. The breccia is characterized by mottled pink-green

rock with 2-foot inclusions and 6-inch wide mafic breccia dykes,
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Zone B shows considerable promise both as a piping model and also as
an altered fault breccia zone. These, together with high gold in basal
till, low gold in dyke X and geo-indicator clasts makes the zone worthy
of further till testing. Promising areas need then to be exposed by

backhoe, stripping, blasted and sampled for gold.




CONCLUSIONS AND RECOMMENDATIONS

Zone A and B is each worthy of furthér exploration. ‘The complete
piping-artery model is present in both zones from intrusive~rclic breccia,
to dykes with fluidal texture, and quartz veins. There are strﬁctural
traps available for concentrating gold.

In Zone A, four prospect pits show low levels of copper (chalco-
pyrite) and gold (0.0l to 0.04 oz./ton). These pits are near to and
within a strong, syenite porphyry dyke Z. Structural traps are available
in subcrop indicated by chloritite clasts (0767) and carbonate clasts
(D759, 768). Shearing in outcrop is mapped, and about 400 feet norxth of
the high gold values in till. There is a major fau1£-line escarpment
sub-parallel to Zone A and with a down drop of about 100 feet.

Compared to the orientation study at Kirkland Lake for gold where two
ccarse clasts of gold per cubic foot is anomalous,_the levels in Zone A
are strongly anomalous with 3, 4, and 10 clasts respectively at different
sites, The gold in subcrop is either at the edge of dykes, concentrated
in pockets in structural traps, or continugswy within a structural zone.
The till samples in the present survey are too far apart to distinguish
local pockets from a continuous zone; Additional till sampling of 30
sites is needed to determine concentrations of gold and to show where
the stripping by backhoe, followed by plugger holes, dynamited pits and
subcrop sampling should be done.

The estimated cost of. backhoe with operator, geologist, prospector,

and consultant is $15,000. It is recommended that funds be provided.

LEE GEO-INDICATORS LIMITED , ,:;fz____
<941244£4t~¢/’[) Lok ,//%fiifiZ“-é;;;ﬁ S ce
Hulbert A. Lee, Ph.D., P. Eng. Susan A. Scott, M.Sc.

December, 1975
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